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EXECUTIVE SUMMARY 

INTRODUCTION 

The Central Weber Sewer Improvement District (CWSID or District) retained the team of Bowen 
Collins & Associates (BC&A) and Carollo Engineers (Carollo) to prepare a wastewater master plan of 
the District’s wastewater collection and treatment systems. The purpose of the wastewater master 
plan is to assemble a comprehensive plan for the development and maintenance of the CWSID 
wastewater collection and treatment system that addresses the challenges expected to be faced by 
the District. This includes identifying recommended projects and an implementation plan that can be 
used for both engineering and financial planning purposes.   

REPORT STRUCTURE 

This report can be broken into four (4) sections as follows: 

1. Introduction and Future Growth – This section includes general information about the 
existing District system as well as growth projections for the expected District service area. 

2. Collection System – This section includes the description, analysis, and recommended 
improvements for the District’s collection system. This includes improvements associated 
with both capacity needs and ongoing system maintenance. 

3. Treatment Plant – This section includes the analysis of the treatment plant including a 
review of the existing facilities and the alternatives to upgrade the system to meet both 
existing and future demands and discharge requirements.  

4. Capital Facilities Plan – This section combines all the recommendations in the wastewater 
master plan for use in future engineering and financial planning. 

INTRODUCTION AND FUTURE GROWTH 

As part of this master plan effort, BC&A developed growth and flow projections for the CWSID service 
area. Growth projections are presented in terms of Equivalent Residential Units (ERUs). A summary 
of the final ERU projections are presented in Table ES-1. This includes growth associated with both 
residential and non-residential growth.  

It will be noted that there are two totals included in the table, with and without “Weber West 2”. 
Weber West 2 is the area of Weber County located west of both the Weber River and Plain City. While 
the District has historically assumed that it will serve the currently undeveloped area of the County 
east of the Weber River, a firm plan has not existed for the area west of the river. To facilitate 
evaluation of this area, scenarios both with and without Weber West 2 have been considered. 
 
As can be seen in the table, there is still significant potential for growth in the District. Without Weber 
West 2, the expected number of ERUs served by the District is expected to increase by 80 percent. If 
Weber West 2 is eventually annexed, this will increase to nearly 100 percent. It should be noted that 
current projections from the State of Utah show very little growth in the Weber West 2 area prior to 
2060. Recent development discussions have contemplated much more aggressive growth. If the 
District opts to serve this area, growth will need to be carefully monitored and projections may need 
to be altered to reflect new development plans.   
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Table ES-1 

CWSID ERU Projections 

City/Area 2022 2027 2032 2040 Build-Out  

Farr West 2,905 3,359 3,696 4,269 6,406 

Harrisville 2,643 3,518 4,124 4,451 4,794 

Hooper 1,909 2,694 3,304 4,243 7,404 

Marriott-Slaterville 295 617 880 1,307 2,007 

North Ogden 6,553 7,721 8,680 10,489 13,160 

Ogden 56,856 63,935 68,105 74,376 80,246 

Plain City 83 246 370 585 1,100 

Pleasant View 4,113 5,800 7,026 9,033 18,601 

Riverdale 4,481 5,540 6,292 7,639 9,351 

Roy 214 214 214 214 214 

South Ogden 7,703 8,892 9,834 10,404 10,404 

South Weber 2,598 3,293 3,811 4,685 4,685 

Uintah 631 675 724 830 1,338 

Uintah Highlands 746 904 1,060 1,293 1,548 

Washington Terrace 4,269 4,630 4,601 4,575 4,752 

Weber West 1 1,367 2,055 2,497 3,116 10,639 

West Haven 6,267 7,536 8,111 8,881 9,591 

Industrial 2,500 2,733 2,900 3,167 3,500 

Total (w/o Weber West 2) 106,133 121,629 136,229 153,557 189,740 

Weber West 2 441 434 430 429 23,037 

Total (w/ Weber West 2) 106,574 122,063 136,659 153,986 212,777 
 

From these growth projections, resulting sewer flows can be projected. Total flow consists of three 
components: base sanitary flow (wastewater produced by municipal and industrial water users), 
infiltration (groundwater that enters the system throughout the year), and inflow (additional water 
entering the system during precipitation events). By looking at these components of flow, projected 
future flows for various conditions can be developed as shown in Table ES-2. 

As can be seen in the table, the District has a significant challenge with infiltration. During periods of 
high infiltration, infiltration can currently reach levels as high as 120 percent of base sanitary flow. 
While infiltration will vary between systems depending on groundwater conditions and other 
factors, modern sewer systems are typically capable of limiting infiltration rates to about 15 percent 
of base sanitary flow. Continued effort is needed to find and eliminate infiltration in the system. 

Flow monitoring completed as part of this study has identified that at least 40 percent of peak 
infiltration is seasonal infiltration that can be tracked back to the sewershed encompassing the 
central and northern portions of Ogden City. Additionally, nearly two-thirds of the increase observed 
in this area occurred over a period of two days in 2022 (June 1 and June 2). This means that this 
portion of the infiltration is very likely connected to the filling of a canal that occurred on June 1. This 
gives an excellent clue as to where this increase in infiltration is coming from. Because the increase 
is occurring so quickly, the connection between the canal and the sewer system must be relatively 
direct.  
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Table ES-2 

Projected Average Daily Flows 

Year 

Base 
Sanitary  

Flow 
(mgd) 

Low 
Infiltration 

-  
Minimum 

Month  
(mgd) 

High 
Infiltration 

-  
Maximum 

Month  
(mgd) 

Total 
Sewer 
Flow -  

Maximum 
Month, 

Average 
Day  

(mgd) 

Total 
Sewer 
Flow -  

Average 
Day  

(mgd) 

Dry 
Weather 

Peak 
Hour 

(mgd) 

Wet 
Weather 

Peak 
Hour 

(mgd) 

2022 22.02 5.81 25.81 47.84 37.84 56.64 81.64 

2025 23.80 5.93 26.18 49.98 39.86 59.83 84.83 

2030 26.19 6.11 26.76 52.95 42.62 64.40 89.40 

2032 27.11 6.18 26.98 54.09 43.69 66.20 91.20 

2035 28.47 6.28 27.31 55.79 45.27 68.90 93.90 

2040 30.54 6.44 27.82 58.36 47.67 73.14 98.14 

2050 33.80 6.69 28.60 62.40 51.44 80.32 105.32 

Build-
Out 
without 
Weber 
West 2 

37.64 6.98 29.53 67.17 55.89 89.75 114.75 

Build-
Out 
with 
Weber 
West 2 

42.21 7.32 30.64 72.84 61.19 98.17 123.17 
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COLLECTION SYSTEM 

The District’s collection system includes only major conveyance trunklines. All wastewater flow is 
collected by city or privately owned pipelines and then conveyed to the District’s pipes. As a result, 
all of the District’s collection system pipes were included as part of the analysis with this master plan. 
In total, the District’s collection system includes approximately 56 miles of sewer pipe. There are also 
eight (8) sewer lift stations and three (3) diversions/flow splits within the existing system.   

The collection system was evaluated for both future capacity needs and expected ongoing asset 
management needs: 

• Capacity Evaluation – A computer model of the District’s collection system was updated 
based on recently completed sewer projects and then used to evaluate the performance of 
the system for both existing and projected flows. Existing and future capacity deficiencies 
were identified, alternatives for resolving the deficiencies were evaluated, and final 
improvement recommendations were selected.  

Most of the District’s pipelines were evaluated based on maintaining a peak flow of no more 
than 75 percent of the full pipe flow during projected dry weather, peak hour flow. This 
allows for some capacity to be reserved to account for wet weather inflows and other 
occasional flows higher than those estimated in the model(holidays, special events, etc.). The 
system was evaluated both with and without projected flows from the Weber West 2 area. 

Based on the capacity analysis, recommended improvements were identified to address the 
collections system deficiencies. The recommended collections systems improvements are 
summarized in Table ES-3 and shown in Figure ES-1. 

• Asset Management Planning – In addition to evaluating the needs of the collection system 
based on capacity, BC&A used available condition and age data to perform an asset 
management analysis of the condition of the existing system.  

The CWSID collection system is composed of approximately 56 miles of pipe. The total cost 
to completely replace all of the pipes in the CWSID collection system would be approximately 
$294 million based on 2023 construction costs. Even with some cost savings that can be 
achieved with rehabilitation technologies (e.g., slip lining, cast-in-place pipe, etc.), it is 
expected that the District will need to spend about $210 million on rehabilitating and/or 
replacing its collection system over the next 100 years (i.e. an average annual investment of 
$2.1 million is needed for rehabilitation and replacement).  

The District currently has about $7 million commitment for the rehabilitation of its existing 
Hooper Trunkline. An additional $14 million (2023 dollars) should be budgeted for 
rehabilitation and replacement in the District over the next 10 years. A budget line item has 
been included in Table ES-3 for this purpose.  



CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT ES-5 

Table ES-3 

Recommended Collection System Improvements 

Project 
Number 

Project 
Identifier 

Project Location 
Existing 

Size 
Proposed 

Size 
Time Frame 

1 
Riverdale 
Railroad Yard 
Mainline 

Within Riverdale Railyard from 
approximately 35th Street to 31st 
Street 

27-30 
inches 

36-inch 10-15 years 

2 
Ogden 30th 
Street Mainline 

From approx. 25th Street to 
south flow split 

36-inch 42-inch 5-10 years 

3 
30th St. Force 
Main 

Entire 30th Street Force Main 
24-26 
inches 

30-inch 0-5 years 

4 
West Haven 
Mainline 

Along 1900 West from Midland 
Dr. to approximately 1715 South 

12-18 
inches 

15-27 
inches 

0-2 years 

5 
Taylor Force 
Main 

Entire Taylor Force Main 
16-inch 

(I.D.) 
24-inch 

(I.D.) 
15+ years 

6 
Farr West 
Mainline 

From beginning of gravity line to 
Farr West Lift Station No. 3 

18-inch 
24-27 
inches 

10-15 years 

7 
North Ogden 
Mainline 

Along 2550 North from 
approximately 750 West to 1000 
West 

21-inch 24-inch 15+ years 

8 
Farr West Lift 
Station No. 3 

Farr West Lift Station No. 3 3.3 MGD 4.7 MGD 10-15 years 

9 
Industrial Force 
Main 

Industrial Force Main 
6-inch 
(I.D.) 

12-inch 
(I.D) 

15+ years 

10.A 

West Weber 
Force Main 
(w/o West 
Weber 2) 

West Weber Force Main 
18-inch 

(I.D.) 
27-inch 

(I.D.) 
15+ years 

10.B 
West Weber 
Force Main (w/ 
West Weber 2) 

West Weber Main 
18-inch 

(I.D.)  
36-inch 

(I.D.)  
15+ years 

11 
Hooper 
Mainline (w/ 
West Weber 2) 

From 1200 South to West Weber 
Lift Station 

N/A 48-inch 15+ years 

12 Pioneer Road 
Approximately 1,900 ft starting 
at 1200 West 

60-inch 66-inch 15+ years 

13 
Riverdale 
Stubline 

From start of line to Weber 
River crossing 

15-inch 18-inch 15+ years 

14 
South Ogden 
Stubline 

From the start to approximately 
37th Street on Wall Ave. 

15-inch 18-inch 0-5 years 

-- 
Annual 
Maintenance 
(per year) 

District Wide N/A N/A Ongoing 

-- 
Hooper Lining 
Phase II 

Hooper Mainline N/A N/A 0-2 years 
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TREATMENT PLANT 

As part of this master plan effort, Carollo conducted a condition assessment and reviewed the existing 
facilities currently operated and maintained at CWSID’s water reclamation facility (WRF). Currently, 
the WRF has two process trains for treatment: a new activated sludge (AS) treatment process 
completed in 2012 and a trickling filter (TF) that was constructed with the original facility in 1957. 
Flows are being split between the two trains at a ratio of 80/20 AS/TF. When the Phase 2 
construction project is completed, the District will divert 100 percent of all raw influent to the AS 
treatment process and only use the TF treatment process for peak flow events exceeding 75 million 
gallons per day (mgd). A more detailed description of the WRF is included in Chapter 11 of this master 
plan.  

As a result of the condition assessment, it was found that the majority of the WRF is in moderate to 
excellent condition. Regarding the TF treatment process facilities, it is recommended to maintain all 
associated systems for wet weather flows as the AS treatment process continues to adds capacity in 
the future. Two (2) condition assessment projects are recommended to address condition concerns: 
apply a new protective coating to the Dewatering Building and do a seismic and structural analysis 
study on the Digesters and Control Building.  

A plant-wide process model was created and calibrated. The process model was used to identify the 
timing of when the various treatment processes needed to be upgraded to meet both treatment and 
flow requirements as population and flow increases. In addition to meeting existing requirements, 
Carollo evaluated hydraulic capacity of the WRF, and what would be required to meet future nutrient 
regulations as well. Based on these evaluations, recommended improvements were identified for the 
WRF. Recommended improvements have been grouped into four (4) separate phases based on their 
estimated timing.  Table ES-4 lists the recommended improvements for the WRF, Figure ES-2 shows 
the locations of the recommended WRF improvements. Figure E2-3 shows the implementation 
schedule for each current and future phased projects. 
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Table ES-4 

Recommended Treatment System Improvements 

Master 

Plan 

Phase 

Project Category Facilities/Equipment Timing 

3 Primary Clarification Capacity 

Primary Clarifier Nos. 3 and 4, Raw 

Sludge Pump Station, Primary Sludge 

and Scum Pumps 

2029 

3 Sludge Thickening Capacity 
Gravity Belt Thickener No. 3, 

Progressive cavity Cake Pumps 
2029 

3 Flare Relocation Capacity N/A 2029 

3 
Sidestream Phosphorus 

Removal 
Optional 

Sidestream Phosphorus Facility, 

Fermenter, Co-thickening, Replace 

Digester Mixing 

2029 

3 
Digester Gas Cleaning 

Upgrade for Boilers 
Optional N/A 2029 

3 
Recoat Dewatering 

Ceiling 

Condition 

Assessment 
N/A 2029 

3 
Trickling Filter Digester 

Seismic Investigation 

Conditions 

Assessment/Study 
N/A 2029 

3 
Fermenter/Co-

Thickening Study 
Optional Study(1) N/A 2029 

4 Aeration Basins Capacity 

Aeration Basin Nos. 7 and 8, Mixed 

Liquor Recycle Pumps, Aeration 

Diffuser System, Blower No. 5 

2035 

4 Secondary Clarifiers Capacity 

Secondary Clarifier Splitter Box, 

Secondary Clarifier Nos. 7 and 8, 

Return Activated Sludge/Waste 

Activated Sludge Pump Station, Scum 

Removal 

2035 

4 UV Disinfection Capacity 
UV Disinfection Facility, Final Effluent 

Flow Meter 
2035 

4 Expand Drying Beds Capacity N/A 2035 

4 
Dewatering Optimization 

Study 
Study N/A 2035 

5 Primary Digestion Capacity 

Primary Digester No. 4, Digester 

Control Building, Digester Mixing 

Equipment 

2038 

6 Headworks Capacity 
Screening Equipment, Vortex Grit, 

Influent Pumping 
2041 

1 The fermenter/co-thickening study is dependent upon CWSID’s decision to execute the optional sidestream phosphorus removal 

project.



CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT ES-9 

 
Figure ES-2: Master Plan Projects Site Plan 
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Figure ES-3: Implementation Schedule 
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CAPITAL FACILITIES PLAN 

Based on these combined improvements, a 10-year Capital Facilities Plan has been developed. Table 
ES-5 lists the improvement projects that are recommended within the next 10 years, the budget 
required to complete those projects, and the recommended timing of those projects. The table does 
not reflect bonding, grants, or use of reserves that may be needed to fund the recommended 
improvements. These types of cash flow issues will need to be considered as part of the District’s next 
rate study. All values contained in the table are in 2023 dollars. For rate calculations and other 
financial planning, these values will need to be adjusted for inflation. The recommended 10-year 
capital improvement plan includes a 10-year total cost of $156,974,000 (2023 dollars).  
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Table ES-5 

Recommended 10-Year Capital Improvement Plan (2023 Dollars) 

Project 
ID 

Project Description 
Project Total 

Cost (2023 $'s) 
FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032 FY 2033 

Collection System Improvements 

1 
Riverdale Railroad Yard 
Mainline 

$5,130,000           

2 Ogden 30th Street Mainline $8,879,000         $887,900 $7,991,100 

3 30th St. Force Main $640,000     $639,000      

4 West Haven Mainline $11,516,000 $1,151,600 $10,364,400         

5 
Taylor  
Force Main 

$4,076,000           

6 Farr West Mainline $12,809,000           

7 North Ogden Mainline $1,626,000           

8 Farr West Lift Station No. 3 $8,110,000           

9 Industrial Force Main $235,000           

10.A 
West Weber Force Main (w/o 
Weber West 2) 

$9,276,000           

10.B 
West Weber Force Main 
(w/ Weber West 2) 

$12,067,000           

11 
Hooper Mainline (w/ Weber 
West 2) 

$21,607,000           

12 Pioneer Road $4,856,000           

13 Riverdale Stubline $880,000           

14 South Ogden Stubline $1,735,000   $173,500 $1,561,500       

Subtotal   $94,166,000 $1,151,600 $10,364,400 $173,500 $1,561,500 $369,000 $ - $ - $ - $887,900 $7,991,100 

Treatment Plant Improvements 
 Phase 2 $93,000,000 $26,572,00 $26,572,000 $13,286,000        

 Phase 3 $46,200,000      $1,540,000 $3,080,000 $16,632,000 $16,632,000 $8,316,000 
 Phase 4 $113,800,000           

 Phase 5 $34,500,000           

 Phase 6 $38,900,000           

Subtotal   $326,400,000 $26,572,000 $26,572,00 $13,286,000 $ - $ - $1,540,000 $3,080,000 $16,632,000 $16,632,000 $8,316,000 

Collection System Rehabilitation Improvements 

  

Annual Maintenance  
(per year) 

$14,700,000   $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000  

 Hooper Lining Phase II $6,875,000 $6,875,000          

Total   $442,141,000 $34,598,600 $36,936,400 $15,559,500 $3,661,500 $2,739,000 $3,640,000 $5,180,000 $18,732,000 $19,619,900 $16,307,100 
 

 



Weber County is a growing, dynamic community that will face many changes of the next several 
decades. As the wholesale sewer provider for most of the County, the Central Weber Sewer 
Improvement District (CWSID or District) faces multiple challenges to address the County’s growing 
sewer needs: 

• Overall Potential for Growth – While there are some areas in the District that are fully 
developed, there is still room for significant population growth and other development within 
the existing and potential District service area. Weber County is experiencing increasing 
development on the western side of the County in addition to existing development along and 
east of the I-15 corridor. Individual cities and communities will be tasked with conveying new 
flow to District facilities. However, the District will need to address significant increases in 
population and corresponding sewer flow. Understanding how and where new flows are 
expected will allow the District to plan for future system demands.  

• Uncertainty of Growth in West Weber – Of particular interest to the District is the area 
west of the Weber River. While this is not currently annexed into the District, both the District 
and the County are interested in better understanding how sewer needs in this area might be 
served in the future. While many development concepts in this area have been proposed, 
there does not yet exist any firm plans on how, when, and where development will occur. 
Correspondingly, the District’s plan for future infrastructure will need to consider several 
different scenarios for what could occur in this area. 

• Existing Infrastructure Distribution – The majority of existing development within the 
District’s service area is on the east side of I-15. As a result, the existing system facilities are 
also concentrated on the east side of I-15 with primarily gravity flow to the District’s existing 
treatment plant. West of I-15 there is less existing development and fewer CWSID facilities. 
Addressing future development needs may require different approaches for the different 
portions of the District service area.  

• Aging Infrastructure – While new growth often receives the bulk of attention in master 
plans of this type, a growing concern for the District is aging infrastructure. Some portions of 
the District have sewer collection infrastructure that is nearing the end of its useful life. 
Failure to adequately monitor and then rehabilitate or replace these pipelines as necessary 
could result in catastrophic failure of these pipelines, with corresponding interruption in 
service and possible threat to the health and safety of District customers. As part of this 
master plan, the District needs to plan for its existing pipelines to make sure system renewal 
is adequately funded, and aging infrastructure issues are addressed. 

• Changing Regulatory Conditions – In addition to increasing the flow/load capacity of the 
sewer system, CWISD will need to continue to meet both existing and future regulatory 
requirements at its treatment plant. Projecting and addressing these needs will require 
careful planning as it will affect the amount of funding that is available for other system 
improvements. 

The primary purpose of this Wastewater Master Plan is to assemble an updated comprehensive plan 
for the CWISD wastewater collection and treatment system that addresses these challenges. This will 
include identification of recommended projects and an implementation plan that can be used for 
engineering and financial planning purposes. Bowen, Collins & Associates (BC&A) has teamed with 
Carollo Engineers (Carollo) to develop this master plan to address these needs. 



The general scope of this project involved a thorough analysis of the CWSID’s sewer collection system 
and treatment plant and their ability to meet the present and future wastewater needs of the 
District’s customers. As part of this project, BC&A and Carollo completed the following tasks: 

Data from previous studies was collected and reviewed pertinent to the District’s existing facilities 
including: 

• 2015 Collection System Master Plan prepared by Brown & Caldwell including flow 
monitoring data. 

• 2018 Treatment Plant Master Plan prepared by Corollo Engineering 

• Historical Treatment Plant Flow Data 

• Historical Treatment Plant Water Quality Testing (BOD, TSS, NH3, TP, etc). 

• Solids Production Data 

• Collection System GIS and Hydraulic Model 

Existing facilities are documented in Chapter 3. 

After reviewing available data, locations for additional flow monitoring were recommended. ADS 
Environmental Services completed flow meter installation, calibration, and data retrieval services for 
20 sites from April 19 to June 13, 2002. Data collected was evaluated for consistency using depth-
velocity scattergraphs and then summarized in a report. The full flow monitoring process is discussed 
in Chapter 4. 

Growth projections were developed for each member city using data from Wasatch Front Regional 
Council, land use and zoning maps as available, and any other readily available master planning 
documents. These projections were reviewed by staff of the District and its member cities.  

Once growth projections were agreed upon, expected population growth was converted into flow 
projections based on historic observation of base sanitary flow, groundwater infiltration, and 
stormwater inflow. This process is summarized in Chapter 2. 

As a related task, a separate technical memorandum was prepared identifying the improvements 
needed if the District wants to begin billing all its member cities based on wastewater volume. This 
includes recommended locations for permanent flow meters and estimated cost of completing 
these metering improvements. This technical memorandum is included as an appendix to this 
report. 

The existing and future performance of the District’s collection system was evaluated to assemble a 
plan for system development and maintenance. This included an update to the District’s system 
model using new geometry and flow monitoring data collected since the last study. Models were 



assembled for existing conditions along with 5-year, 10-year, 2040, and buildout growth conditions. 
It also included consideration of basic rehabilitation and replacement needs of the District.  

Based on the results of the previous tasks, a capital facilities plan was developed for budgeting and 
planning purposes. This includes a detailed implementation plan for projects needed in the next ten 
years with master plan level cost estimates. Results of these activities are summarized in Chapters 5 
through 9.  
 

Treatment plant performance was evaluated using the growth projections in Task 2 to estimate 
future wastewater influent loads, in terms of both volume and strength. Based on future flows and 
loads, the need for and timing of additional liquid treatment and solids handling projects were 
evaluated. This included consideration of potentially more stringent regulatory requirements, such 
as a total nitrogen limit.   
 
Other issues evaluated included options for struvite mitigation, Biogas utilization, and solids 
disposal. A condition assessment of the existing facilities was also completed based on visual 
assessment of mechanical, structural, and electrical components and consideration of age to develop 
and plan for recommended facilities and equipment replacement. 

The results of the tasks above are summarized in this Wastewater Master Plan report. This report 
includes a planning-level implementation strategy for all identified improvement projects. It also 
includes an appendix of “Project Summary Worksheets”. These worksheets are one-page summaries 
of each project including a map, summary of project components, project purpose, project triggers 
(i.e. what is it that will cause the project to be required), consequences of not completing the project, 
and a project cost estimate. 
 

As a long-term planning document, this report is based on a number of assumptions relative to future 
growth patterns, service area expansion, and indoor water use patterns. As a result, this document 
should be considered a working document.  Some of the recommended improvements identified in 
this report are based on the assumption that development and/or potential annexation will occur in 
a certain manner.  If future growth or development patterns change significantly from those assumed 
and documented in this report, the recommendations may need to be revised. The status of 
development should be reviewed at least every five years.  This report and the associated 
recommendations should also be updated every five years as well. 

The following individuals are primarily responsible for the production of this report: 

Jeff Beckman, BC&A – Overall Project Manager 

Keith Larson, BC&A – Lead Engineer, Collection System 

Kameron Ballentine, BC&A – Project Engineer, Collection System 

Tucker Jorgensen, BC&A – Project Engineer, Collection System 

Craig Ashcroft, Carollo – Senior Review, Treatment Plant 



Ryan Bench, Carollo – Lead Engineer, Treatment Plant 

Jade Echard, Carollo – Project Engineer, Treatment Plant 

Mike Hilbert, BC&A – Editing and Production  

Questions regarding the project can be directed to the Project Manager, Jeff Beckman, at (801)495-
2224 or jbeckman@bowencollins.com. 

BC&A and Carollo would like to acknowledge the help and coordination from the following 
individuals: 

Kevin Hall, General Manager 

James Dixon, Technical Director 



 

A major driving factor for planning and improvements at CWSID treatment and conveyance facilities 
will be future flow rates and loading. As part of this master plan effort, BC&A developed a Technical 
Memorandum entitled “Growth Projections for the Central Weber Sewer Improvement District 
Service Area”. A copy of this Technical Memorandum is included in Appendix A. The purpose of this 
chapter is to summarize the findings from that memorandum.  

The existing CWSID service area is shown in Figure 2-1. The District currently serves all or a portion 
of the following cities: 

• Farr West 

• Harrisville 

• Hooper (currently serves 
approximately 73%) 

• Marriott-Slaterville (currently serves 
approximately 41%) 

• North Ogden 

• Ogden 

• Plain City (currently serves 
approximately 11%) 

• Pleasant View 

• Riverdale 

• Roy (currently serves approximately 
614 persons with no expected growth) 

• South Ogden 

• South Weber 

• Uintah (currently serves a small mobile 
home park on the west side of the city) 

• Washington Terrace 

• West Haven 

• Portions of Unincorporated Weber 
County 

 
While existing development has historically been concentrated on the eastern side of the District 
service area (typically east of I-15), there is significant potential for development throughout the 
entire District, especially in areas West of the current service boundary. The existing development 
east of I-15 is typically more dense than the west of I-15 due to individual city landuse and zoning 
ordinances.  

Future population growth was generally estimated based on projections prepared by the Wasatch 
Front Regional Council (which in turn are based on countywide population projections from the Kem 
C. Gardner Policy Institute). These projections were then augmented with city general plans and 
direct coordination with city planning personnel. The 2020 U.S. Census Bureau population estimate 
was used as the starting population for each entity within the District. For non-residential growth, it 
was assumed that the ratio of residential to non-residential development would remain 
approximately  proportional for each city in the District. A few exceptions were made to this general 
assumption in areas of known non-residential growth (see details in Appendix A). To facilitate 
discussion and analysis, all growth estimates were converted to Equivalent Residential Units (ERUs). 
This was done by assuming average household size densities (low household size of 2.9 persons and 
a high household size of 3.6 persons) for residential growth and looking at historic indoor water use 
for non-residential growth. Table 2-1 shows the projected ERUs for the expected CWSID service area. 
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City/Area 2020 2022 2025 2030 2032 2035 2040 2050 
Build-Out  
(2060+)1 

Farr West 2,905 3,033 3,227 3,556 3,696 3,909 4,269 5,066 6,406 

Harrisville 2,643 2,750 3,170 4,039 4,124 4,254 4,451 4,794 4,794 

Hooper 1,909 2,146 2,483 3,011 3,304 3,696 4,243 5,030 7,404 

Marriott-Slaterville 295 398 536 738 880 1,064 1,307 1,622 2,007 

North Ogden 6,553 6,871 7,356 8,268 8,680 9,305 10,489 12,627 13,160 

Ogden 56,856 59,301 62,187 66,558 68,105 70,448 74,376 80,246 80,246 

Plain City 83 95 197 319 370 446 585 725 1,100 

Pleasant View 4,113 4,591 5,312 6,532 7,026 7,772 9,033 11,615 18,601 

Riverdale 4,481 4,843 5,244 5,983 6,292 6,761 7,639 8,531 9,351 

Roy 214 214 214 214 214 214 214 214 214 

South Ogden 7,703 8,034 8,541 9,419 9,834 10,404 10,404 10,404 10,404 

South Weber 2,598 2,792 3,088 3,600 3,811 4,132 4,685 4,685 4,685 

Uintah 631 645 660 698 724 763 830 925 1,338 

Uintah Highlands 746 762 864 965 1,060 1,165 1,293 1,446 1,548 

Washington Terrace 4,269 4,554 4,637 4,620 4,601 4,575 4,575 4,752 4,752 

Weber West 1 1,367 1,593 1,896 2,294 2,497 2,758 3,116 3,644 10,639 

West Haven 6,267 6,670 7,263 7,945 8,111 8,451 8,881 9,591 9,591 

Industrial1 2,500 2,567 2,667 2,833 2,900 3,000 3,167 3,500 3,500 

Total 
(w/o Weber West 2) 

106,133 111,859 119,542 131,592 136,229 143,117 153,557 169,417 189,740 

Weber West 2 441 441 436 431 430 430 429 965 23,037 

Total 
(w/ Weber West 2) 

106,574 112,300 119,978 132,023 136,659 143,547 153,986 170,382 212,777 



 

It will be noted that there are two totals included in the table, with and without “Weber West 2”. 
Weber West 2 is the area of Weber County located west of both the Weber River and Plain City. While 
the District has historically assumed that it will serve the currently undeveloped area of the County 
east of the Weber River, a firm plan has not existed for the area west of the river. To facilitate 
evaluation of this area, scenarios both with and without Weber West 2 will be considered. 
 
As can be seen in the table, there is still significant potential for growth in the District. If Weber West 
2 is eventually annexed, the expected number of ERUs served by the District will more than double. 
It will also be noted that current Wasatch Front Regional Council projections show very little growth 
in the Weber West 2 area prior to 2060. Recent development discussions have contemplated much 
more aggressive growth. If the District opts to serve this area, growth will need to be carefully 
monitored and projections may need to be altered to reflect new development plans.   
 

The foundation of facility evaluation in this master plan is existing and future wastewater flows. A 
detailed explanation of the process used to project wastewater flows is provided in the technical 
memorandum found in Appendix A. A brief summary of the process is contained here. 

Wastewater can be broken down into three major components: Base Sanitary Flow (BSF, sometimes 
called domestic flow), Infiltration, and Inflow. Flows associated with each of these components were 
estimated in the historical flow data at the plant as shown in Figure 2-2. As can be seen in the figure, 
there are annual, seasonal, and even daily variations in the total flow. These were used to estimate 
the components of flow as follows: 

• Base Sanitary Flow (BSF) – Base sanitary flow should not vary significantly seasonally 
or daily but will slowly grow over time with development. A flow per ERU was estimated 
using indoor water use and sales data available from the Utah Division of Water Rights 
website. Wastewater flow per ERU was estimated to be an average of 198.4 gpd for 
CWSID. This estimate was shown to be consistent with historical data at the treatment 
plant. 

• Infiltration – The range of potential infiltration was based on seasonal variations in 
historical flow data at the CWSID treatment plant. As can be seen in Figure 2-2, there are 
significant variations to infiltration, both seasonally as well as annually. In dry years, 
observed flows still follows the basic pattern of seasonal variability but with less than 
average infiltration. In wet years, additional infiltration is observed in the spring and 
summer months.  

The maximum month, average day historical infiltration rate was observed to be 25.8 MGD 
(approximately 230 gpd/ERU). This level of infiltration was observed in 2014, 2017, and 
2019. To be conservative, this value was used as the planning infiltration flow rate for existing 
development conditions. Additional future infiltration associated with new growth has been 
assumed to be 33.0 gpd/ERU. This is only a small fraction of existing infiltration, but is based 
on standards for infiltration when using modern materials and construction techniques.  

• Inflow – Peak inflow was estimated based on the change in total plant flow during and 
shortly after large storm events. Overall, it was found that, after large storm events (10-
year return period or bigger), approximately 25 percent of the peak observed flow at the 
treatment plant could be attributed to inflow. There was an observed event in the spring 
of 2017 in which inflow was much greater than this (almost 50 percent of the peak 



 

 

Figure 2-2: Historical Flow Data at the CWSID Treatment Plant 
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observed flow). However, that increase appears the be the result of isolated inflow issues that should 
be considered separately and not used as the basis for a District-wide standard. For planning 
purposes, it has been assumed that inflow will be up to 25 percent of peak observed flows. 

Historically there have been known issues with high infiltration and inflow in certain regions of the 
District and during various times of year. It is recommended that continued efforts be made by the 
member cities to decrease infiltration and inflow within their service areas through 
rehabilitating/replacing pipes and laterals in high inflow areas. 

Projected future flows for CWSID can be seen in Figure 2-3 with values for select years summarized 
in Table 2-2. As time progresses, population growth in the District as a whole is expected to slow. 
This can be seen in Figure 2-3 as the slope for future projected flows decreases with time. 



 

 

Figure 2-3: Projected CWSID Flow Rates 

0

20

40

60

80

100

120

Ja
n

-1
4

Ja
n

-1
5

Ja
n

-1
6

Ja
n

-1
7

Ja
n

-1
8

Ja
n

-1
9

Ja
n

-2
0

Ja
n

-2
1

Ja
n

-2
2

Ja
n

-2
3

Ja
n

-2
4

Ja
n

-2
5

Ja
n

-2
6

Ja
n

-2
7

Ja
n

-2
8

Ja
n

-2
9

Ja
n

-3
0

Ja
n

-3
1

Ja
n

-3
2

Ja
n

-3
3

Ja
n

-3
4

Ja
n

-3
5

Ja
n

-3
6

Ja
n

-3
7

Ja
n

-3
8

Ja
n

-3
9

Ja
n

-4
0

Ja
n

-4
1

Ja
n

-4
2

Ja
n

-4
3

Ja
n

-4
4

Ja
n

-4
5

Ja
n

-4
6

Ja
n

-4
7

Ja
n

-4
8

Ja
n

-4
9

Ja
n

-5
0

F
lo

w
 (

m
gd

)
Projected Additional High Infiltration
Projected Low Infiltration
BSF Projection
Historical Daily Average flow
Wet Peak Hour
Total MMAD w/ West Weber 2 at Build-out
Dry Peak Hour
Historical Flow with Estimated High Infiltration
Annual Average Day
Historical Flow with Estimated Low Infiltration
Historical BSF



 

Year 
Base 

Sanitary  
Flow (mgd) 

Low Infiltration 
-  

Minimum 
Month  
(mgd) 

High Infiltration 
-  

Maximum 
Month  
(mgd) 

Total Sewer Flow 
-  

Maximum Month, 
Average Day  

(mgd) 

Total Sewer Flow 
-  

Average Day  
(mgd) 

Dry Weather 
Peak Hour 

(mgd) 

Wet Weather 
Peak Hour 

(mgd) 

2022 22.02 5.81 25.81 47.84 37.84 56.64 81.64 

2025 23.80 5.93 26.18 49.98 39.86 59.83 84.83 

2030 26.19 6.11 26.76 52.95 42.62 64.40 89.40 

2032 27.11 6.18 26.98 54.09 43.69 66.20 91.20 

2035 28.47 6.28 27.31 55.79 45.27 68.90 93.90 

2040 30.54 6.44 27.82 58.36 47.67 73.14 98.14 

2050 33.80 6.69 28.60 62.40 51.44 80.32 105.32 

Build-Out 
without 
Weber West 2 

37.64 6.98 29.53 67.17 55.89 89.75 114.75 

Build-Out with 
Weber West 2 

42.21 7.32 30.64 72.84 61.19 98.17 123.17 
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CHAPTER 3 – EXISTING COLLECTION SYSTEM 

INTRODUCTION 

As part of the Wastewater Master Plan, BC&A has assembled an inventory of existing collection 
system infrastructure. The purpose of this chapter is to present a summary of the inventory that can 
be used as a reference for future studies. 
 
SERVICE AREA 

The existing District service area is shown in Figure 2-1 of Chapter 2. The maximum potential service 
area of the District is also shown in the figure. It is assumed that all of unincorporated area in Weber 
County east of the Weber River and west of the mountains will eventually be annexed into the District 
and utilize the District’s collection system. The area west of the Weber River is not currently a part 
of the District and it is uncertain whether this area will be annexed into the District. This portion of 
Weber County has been designated Weber West 2 within this report. There are no existing CWSID 
facilities within this area, but there have been discussions on conveying future sewer flow into the 
existing trunkline that runs from Hooper/West Haven to the West Weber Lift Station. 

COLLECTION SYSTEM FACILITIES 

The existing CWSID collection system is shown on Figure 3-1. The collection system consists of three 
major components: pipelines, lift stations, and diversions.  

Pipelines 

Figure 3-1 shows the location and size of pipes in the CWSID collection system. Individual Cities are 
responsible for collecting sewer flow from their customers and conveying it to one of the District’s 
conveyance system pipelines. The District then conveys the collected sewer flow to the treatment 
plant located at 2618 West Pioneer Rd, Marriott-Slaterville, UT.  The estimated total length of pipe, 
excluding service laterals and City pipes, is summarized by diameter and pipeline material in Table 
3-1. In total, the District owns and operates approximately 56 miles of sewer pipe. The vast majority 
of the District’s system is reinforced concrete pipe (RCP). 
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Table 3-1 

Estimated Pipe Length (feet) by Diameter 

Diameter (inch) RCP PVC HDPE Unknown 

≤ 15 18,573 2,088 467 0 

18 46,396 297 0 8,720 

21 28,981 5,119 314 0 

24 10,168 157 1,343 0 

27 4,474 0 0 0 

30 41,965 4,433 1,011 0 

36 24,676 1,745 4,667 0 

42 21,023 0 0 0 

48 34,874 3,653 0 0 

54 9,652 0 0 0 

60 19,019 0 0 0 

72 127 0 0 0 

Boxes 562 0 0 0 

Total 360,488 17,492 7,802 8,720 

Percentage 88.5% 5.9% 2.6% 3.0% 
 

Lift Stations 

There are eight (8) existing sewer lift stations in the CWSID sewer system as shown in Figure 3-1. 
Since the last master plan, one of the lift stations (Farr West No. 2) has been removed from service. 
Table 3-2 lists each of the CWSID lift stations along with a summary of their major characteristics as 
reported by District personnel. Flow per pumps was based on data collected from design/as-built 
drawings in addition to operation flow data. The on/off settings and notes were based off the model 
development and do not necessarily mimic the day to day operation of the lift stations. It should be 
noted that the district operators often adjust the settings to maintain the life expectancy of the 
individual pumps. Typically the design capacity is based on having the largest pump offline with the 
following exceptions: 

1. Farr West No. 1, Taylor, and West Weber (River) lift stations will require the installation of 
the third (4th) pump to meet the design capacity. This should be monitored by operation 
personnel for when all existing pumps are consistently used during peak flow periods. 

2. The Taylor pump design capacity assumes are range of low flow-high head to high flow-low 
head scenarios (1.7 to 3.4 mgd). To be conservative, it was assumed that for design scenario, 
the combined peak kflow of the pumps would be 6.6 mgd (2.2 mgd per pump). This value 
would be consistent with the previous master plan’s stated design capacity. 

3.  The BDO outfall has room for a 4th pump, but the stated design capacity only requires two 
(2) pumps to meet the Design capacity. 

 



 

Lift 
Station 

Number 
of 

Pumps 

Design Values per 
Pump 

On/Off Setting (feet) 
Type of 
Pumps 

Back-up 
Power 

VFD Notes 

Design 
Capacity with 
Largest Pump 
Offline (MGD) 

HP 
Head 
(feet) 

Flow 
(MGD) 

30th 
Street 

3 90 28 
1 @ 11.5 
2 @ 19 

Lead: On 8.0, Off 7.6 
Lag: On 9.0, Off 8.5 

Lag 2: On 10.0, Off 9.5 

Vertical, non-
clog, dry-pit 

Yes Yes 

VFD controls try to 
maintain a constant 

level of 8.5 feet in the 
wet well 

19.0 

Farr West 
No. 1 

3 (room 
for 4 

pumps) 
70 32 5.0 

Pumps controlled to 
maintain a constant 
level in the wet well 

Submersible, 
non-clog 

Yes Yes 
Lifts flow 21 feet at 

the northeast corner 
of the WWTP 

15.0(1) 

Farr West 
No. 3 

3 30 63.3 1.9 
Lead: On 7.5, Off 4.0 
Lag: on 8.0, Off 5.5 

Standby 

Submersible, 
non-clog 

Yes Yes 
VFD available but 

pumps are operated 
as constant speed 

3.8 

Industrial 
Park 

2 Unknown 0.5 
Pumps are controlled 
by high and low level 

switches 
Submersible Yes No 

Inflow is primarily 
from a frosting 

factory and contains 
significant scum 

0.5 

Slaterville 2 Unknown 
Lead: On 7.4, Off 1.2 
Lag: On 7.9. Off 1.2 

KSB 
submersible 

pumps 

Portable 
generator 

Yes 
Pumps are operated 

as constant speed 
Unknown 

Taylor 
3 (room 

for 4 
pumps) 

40 60 
1.7 to 

3.4 

Lead: On 8.7, Off 5.5 
Lag: On 9, Off 6.1 

Lag: On 9.5, Off 6.2 
Submersible Yes No  6.6(1,2) 

West 
Weber 

3 (room 
for 4 

pumps) 
130 58 8.7 

Pumps are controlled 
by high and low level 

switches 

Submersible 
with soft start 

Yes Yes VFD controlled 26.1(1) 

BDO 
Outfall 

3 (room 
for 4 

pumps) 
40 21 7 

Pumps are controlled 
to maintain wet well 
level within a 2.8-feet 

range 

Vertical 
turbine solids 

handling 
Yes Yes VFD controlled 23.0(3) 



 

There are three (3) primary locations in the system where flow can be split or diverted in a different 
direction. These locations are summarized in Table 3-3.  

Diversion Location Description 

South Flow Split 
2150 South 
1100 West 

Currently splits peak flows almost evenly west and 
north (based on flow meter data). 

BDO Outfall 
850 North 
1200 West 

The BDO outfall is designed to either send all the flow 
west or south. Current expectation is that all flow will 
go west, but flow metering results show some flow is 
still going south. 

Ogden City Flow 
Split 

1260 West 
400 North 

This flow split is in a CWSID manhole but is not 
operated by CWSID. Flow can either go north or west. 
Current operation splits flow almost evenly between 
the two outfalls. 

For the purposes of modeling and planning, it is useful to divide the District service area into areas 
that drain to a common discharge point into the District collection system. These areas can be 
referred to as “sewersheds”. The CWSID service area has been subdivided into 72 different 
sewersheds. These are shown in Figure 3-1. The sewershed boundaries were set by city boundaries 
and sewer outfall locations. Note that not every outfall into the District system has a unique 
sewershed. Table 3-4 summarizes the existing characteristics of the sewersheds. 

 



Sewershed City 
Area 
(ac) 

Existing 
Population 

Residential 
ERUs 

Non-Residential 
ERUs  

Total 
ERUs 

FW-01 Farr West 843.5 1,580 445 39 484 

FW-02 Farr West 1,145.0 2,148 603 77 680 

FW-03 Farr West 258.3 726 205 0 205 

FW-04 Farr West 504.9 1,100 310 39 349 

FW-05 Farr West 725.8 1,828 514 0 514 

FW-06 Farr West 113.7 205 58 0 58 

FW-07 Farr West 48.0 127 36 77 113 

FW-08 Farr West 64.0 113 32 270 302 

FW-09 Farr West 79.0 203 57 271 328 

HA-01 Harrisville 205.1 371 105 517 622 

HA-02 Harrisville 304.4 586 165 0 165 

HA-03 Harrisville 195.7 670 189 34 223 

HA-04 Harrisville 334.5 1,434 404 0 404 

HA-05 Harrisville 747.4 3,484 979 69 1,048 

HA-06 Harrisville 126.4 778 219 69 288 

HO-01 Hooper 9,018.7 7,420 2,089 57 2,146 

ID-01 Industrial 279.6 0 0 1,726 1,726 

ID-02 Industrial 136.4 0 0 841 841 

MS-01 
Marriott-
Slaterville 

1,608.4 584 165 50 215 

MS-02 
Marriott-
Slaterville 

956.1 246 69 17 86 

MS-03 
Marriott-
Slaterville 

2,162.6 346 97 0 97 

NO-01 North Ogden 596.6 3,465 975 0 975 

NO-02 North Ogden 82.3 0 0 0 0 

NO-03 North Ogden 355.4 3,074 866 174 1,040 

NO-04 North Ogden 724.7 3,382 953 349 1,302 

NO-05 North Ogden 3,876.9 12,013 3,380 174 3,554 

OG-01 Ogden 1,099.4 4,891 1,702 1,379 3,081 

OG-02 Ogden 2,997.6 17,678 6,155 1,379 7,534 

OG-03 Ogden 727.9 74 26 4,139 4,165 

OG-04 Ogden 571.2 59 21 3,448 3,469 

OG-05 Ogden 570.7 220 77 3,448 3,525 

OG-06 Ogden 911.3 1,544 538 4,139 4,677 

OG-07 Ogden 5,014.5 39,434 13,733 1,379 15,112 

OG-08 Ogden 1,597.4 7,539 2,627 1,379 4,006 

OG-09 Ogden 1,707.1 859 299 5,518 5,817 

OG-10 Ogden 1,210.4 9,039 3,145 1,379 4,524 

OG-11 Ogden 216.4 2,310 805 0 805 



Sewershed City 
Area 
(ac) 

Existing 
Population 

Residential 
ERUs 

Non-Residential 
ERUs  

Total 
ERUs 

OG-12 Ogden 850.7 7,430 2,586 0 2,586 

PC-01 Plain City 696.9 137 40 0 40 

PC-02 Plain City 14.2 126 35 0 35 

PC-03 Plain City 5.0 11 3 0 3 

PC-04 Plain City 170.8 62 17 0 17 

PV-01 Pleasant View 1,125.1 2,628 740 1,182 1,922 

PV-02 Pleasant View 116.6 596 168 21 189 

PV-03 Pleasant View 3,105.5 4,653 1,309 0 1,309 

PV-04 Pleasant View 78.1 240 68 0 68 

PV-05 Pleasant View 1,070.8 3,717 1,046 0 1,046 

PV-06 Pleasant View 71.1 201 57 0 57 

RD-01 Riverdale 239.0 499 174 0 174 

RD-02 Riverdale 1,628.3 4,097 1,426 995 2,421 

RD-03 Riverdale 139.2 349 122 0 122 

RD-04 Riverdale 172.3 323 113 0 113 

RD-05 Riverdale 284.6 842 293 332 625 

RD-06 Riverdale 83.8 749 261 0 261 

RD-07 Riverdale 426.3 3,237 1,127 0 1,127 

-- Roy -- 614 214 0 214 

SO-01 South Ogden 752.2 3,555 1,237 436 1,673 

SO-02 South Ogden 2,149.9 14,685 5,115 1,246 6,361 

SW-01 South Weber 3,332.9 7,878 2,218 412 2,630 

SW-02 South Weber 460.7 576 162 0 162 

UH-01 
Uintah 

Highlands 
1,024.0 2,308 650 112 762 

UI-01 Uintah 896.8 1,484 517 128 645 

W1-01 West Weber 1 1,511.0 1,659 467 19 486 

W1-02 West Weber 1 3,451.8 1,464 412 43 455 

W1-03 West Weber 1 4,919.9 2,094 590 62 652 

W2-01 West Weber 2 24,861.4 1,294 364 77 441 

WH-01 West Haven 2,660.5 10,688 3,009 0 3,009 

WH-02 West Haven 2,655.6 4,635 1,304 160 1,464 

WH-03 West Haven 1,291.6 1,910 538 160 698 

WH-04 West Haven 295.4 796 224 1,275 1,499 

WT-01 
Washington 

Terrace 
512.0 1,572 548 111 659 

WT-02 
Washington 

Terrace 
897.3 8,312 2,894 1,001 3,895 

Total  104,069 224,951 72,091 40,209 112,300 



 

Flow monitoring was conducted by ADS from April 19, 2022 to June 13, 2022. Meters were deployed 
with the intention of calibrating individual trunkline portions while capturing the entire flow 
entering into the CWSID treatment plant. The purpose of this chapter is to describe the flow 
monitoring approach and summarize the results. A more detailed report of flow monitoring results 
was prepared by the sub-consultant who completed the flow monitoring (ADS Environmental 
Service) and is included in Appendix B. 

Flow monitoring was performed to accomplish three major goals: 

1. Provide general system flow data to be used for model calibration 

2. Provide data to develop diurnal curves 

3. Provide data for cursory infiltration and inflow analysis 

In total 20 meters were deployed throughout the CWSID system as shown in Figure 4-1. Flow 
monitoring was conducted at 5-minute time intervals. Values of velocity, water depth, and 
instantaneous flow were recorded to accomplish the goals discussed above. Flow meters were 
deployed in April and retrieved in June with the goal of capturing flows in the system both before and 
after infiltration typical increases in early summer (as a result of increased groundwater levels 
resulting from irrigation activities).  

Overall, the flow monitoring effort was overwhelmingly successful. One meter was inadvertently 
installed on an incorrect manhole and a second meter lost signal about a month early. No other 
significant challenges or errors were experienced as part of this flow monitoring effort.  

Flow monitoring results were used to estimate the existing infiltration and Base Sanitary Flow (BSF). 
It was hoped that the flow monitors might also capture some significant storm events and provide an 
estimate of inflow. Unfortunately, no large system-wide storm events occurred during the flow 
monitoring, so no analysis could be performed in regards to storm inflow response. System wide 
results are summarized in Table 4-1. Included in the table are results for the first week of monitoring 
(before increases in infiltration from irrigation) and the last week of monitoring (after increases in 
infiltration). 

  

First Week 
Averages  

(MGD) 

Last Week 
Averages 

(MGD) 

Estimated 
Historic Min. 
Month (MGD) 

Estimated 
Historic Max. 
Month (MGD) 

Base Sanitary Flow 21.21 21.21 21.21 21.21 

Infiltration 6.16 17.11* 5.81 25.81 

Total 27.37 38.32 27.02 47.02 

* Does not include an estimated 2.5 MGD increase after meter CW-19 went out of service.
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As can be seen from Table 4-1, there was an increase in flow from 27.37 MGD to 38.32 MGD during 
the eight (8) week monitoring timeframe. This represents an increase of approximately 40%. Due to 
the short time window, it is unlikely that much if any of the increase in flow can be attributed to BSF. 
Thus, the increase can be explained almost entirely by an increase in seasonal infiltration. 

Based on the observed results, existing flows can be estimated as follows:  

Base Sanitary Flow 

A total BSF of 21.21 MGD was estimated based on the flow rate predicted from historic flow data. 
This value was also consistent with observed detailed flow monitoring. Flow patterns at each meter 
(with the exception of CW-02 which was within the plant) have diurnal curves consistent with the 
estimated BSF at each meter.  

Infiltration 

Infiltration has been an historic challenge for CWSID. This has been attributed in the past to shallow 
water tables and aging infrastructure. The timing of the flow monitoring was based on historical data 
showing a marked rise in total flow rates during the months of May and June. This was captured on 
a system wide basis as shown in Table 4-1 with an increase in seasonal infiltration of almost 11 MGD. 
For the metering period, infiltration peaked at 17.1 mgd. However, the year 2022 was also a notably 
dry year, with lower than average observed flow at the treatment plant. In a wet year, it is expected 
that infiltration will return close to the levels observed in 2014, 2017, and 2019, or about 25.8 mgd. 
Planning flow based on this higher level of infiltration is also summarized in Table 4-1. 

Inflow 

No large storm events were observed during the monitoring period. Thus, no new information is 
available to add to the assessment of inflow described in Chapter 2. 

NOTABLE RESULTS FOR INDIVIDUAL FLOW METERS 

As noted above, the increase in infiltration from April to June was approximately 11 mgd. An analysis 
was performed to determine how this increase was distributed between the several meters in the 
collection system.  

The analysis shows that nearly 100 percent of this increase can be attributed to one area of the 
collection system. As can be seen in Figure 4-2, Meter CW-13 shows an increase in flow of 
approximately 11 mgd from the first week of flow metering to the last. This means the full increase 
in infiltration observed at the treatment plant is coming through Meter CW-13. Results in Figure 4-3 
indicate that 7.3 mgd of the 11 mgd increase can also be observed at the upstream Meter CW-09. This 
means about two-thirds of the infiltration can be tracked back to the sewershed encompassing the 
central and northern portions of Ogden City (see Figure 3-1). The remaining one-third of the increase 
in infiltration is coming from other eastside sewersheds in Ogden, Harrisville, North Ogden, and 
Pleasant View. 

The other important observation that can be made from these two figures is the observed increase 
in infiltration that occurs over a period of two days (June 1 and June 2). Nearly 65 percent of the total 
observed increase occurs over these two days. In the District’s fight against infiltration, this is good 
news for two reasons. First, it means that this portion of the infiltration is very likely connected to 
the filling of a canal that occurred on June 1. If it can be identified which canal or canals were filled 
on June 1, 2022, this will be a good indication as to where a large portion of this increase in infiltration 
is coming from. Second, because the increase is occurring so quickly, it can be concluded that the 
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connection between the canal and the sewer system is relatively direct. This makes it more likely that 
the infiltration is focused in a few point sources that can be eliminated with more limited repairs.  

 

Figure 4-2: Flow Monitoring at CW-13 Showing Increase in Infiltration 
 
It is important to note that this analysis has focused solely on the 11 mgd observed increase in 
infiltration from April to June of 2022. While the location of this infiltration has now been identified, 
this does not provide any firm conclusions regarding the remaining 15 mgd of infiltration observed 
during peak periods. A little more than 6 mgd of the other infiltration occurs year-round and is likely 
distributed throughout the service area. The remaining 9 mgd of infiltration observed only in high 
infiltration years could be coming primarily through CW-13 but is equally likely to be coming from 
other parts of the system. 
 
With that said, looking upstream of Meters CW-09 and CW-13 is a good place to start. If the just the 
7 mgd increase in infiltration observed on June 1 could be eliminated, this would represent a 15 
percent reduction in design flows and potentially millions in savings to the District. 
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Figure 4-3: Flow Monitoring at CW-09 Showing Increase in Infiltration 
 

 

CWSID has expressed interest in potentially installing permanent flow meters in the system. These 
meters would be used to assist with future system evaluation efforts and potentially allow the District 
to bill member entities on the basis of flow and loading. The results of this investigation explained in 
detail in a technical memorandum attached as Appendix I. In short, if the District wanted to be able 
to accurately meter flow from each of its member entities, it would need to install and maintain 31 
meters on District pipelines with an additional 24 meters installed and maintained on City pipelines.   

 The flow monitoring was successful in providing general system flow data and infiltration analysis. 
As a result of the flow monitoring, two sewersheds were identified where large increases in 
infiltration are being observed (OG-07 and OG-08). Addressing and further refining infiltration in this 
region should be a priority to meet CWSID goals of reducing system infiltration. No additional 
information on storm inflow response was gathered due to a lack of large storms during the 
monitoring period.   
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CHAPTER 5 – HYDRAULIC MODELING 
 

INTRODUCTION 

The CWISD sewer system was evaluated as part of this study using a hydraulic modeling computer 
program. A hydraulic computer model is a mathematical representation of the pipes, manholes, 
pumps, and wastewater flows found in the sewer collection system.  Hydraulic computer models are 
useful because they allow the user to simulate operation of large, complex sewer systems and 
consider how future changes in flow will affect those systems. The purpose of this chapter is to 
document how the model for this project was developed and calibrated. 

INFOSWMM 

The computer modeling software used in this study was InfoSWMM, developed by Innovyze.  
InfoSWMM is a sewer model that runs within the geographical information systems (GIS) program 
ArcGIS. It was chosen since the last master plan model was also in InfoSWMM. This model was 
provided to BC&A by CWSID. 

GEOMETRIC MODEL DEVELOPMENT 

There are two major types of data required to create a hydraulic model of a sewer system: geometric 
data and flow data. Geometric data consists of all information in the model needed to represent the 
physical characteristics of the system.   

Modeled Pipelines 

CWSID only has ownership of major trunklines serving multiple cities. As a result, this study includes 
a model of all District owned pipelines. Information on the physical characteristics of the pipes 
included in the District’s previous model was collected and assembled by CWSID personnel. Two 
recent sewer projects were added to the model to update the trunklines to match the existing system. 
This included the North Area Relief Sewer and the Birch Creek Sewer.  

Modeled Lift Stations 

There are eight (8) existing lift stations in the CWSID system. The only one not included in the model 
is the Marriott-Slaterville lift station. That lift station has been excluded because its design capacity 
is unknown and it only provides service for a portion of Marriott-Slaterville.  

Details of existing lift station characteristics were summarized in Chapter 3. As part of a recent 
project, CWSID has installed a meter on the Industrial lift station. As this meter data becomes 
available and is calibrated, CWSID should re-evaluate the flow and loading modeled for the Industrial 
Lift Station.  

FLOW MODEL DEVELOPMENT 

Once all required geometric data has been verified in the developed model of the system, flow data 
is the second category of information needed to model system performance. Three types of flow 
information are required for hydraulic modeling: base sanitary wastewater magnitude and 
distribution, base sanitary wastewater flow timing, and infiltration magnitude and distribution. Each 
of these flow characteristics is discussed below. 
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Base Sanitary Wastewater Magnitude & Distribution 

The total magnitude of base sanitary wastewater was discussed in detail in the Technical 
Memorandum in Appendix A. Distribution of these base sanitary flows was as follows: 

• For existing conditions, base sanitary flows were distributed based on the distribution of 
ERUs (both residential and non-residential). Indoor water use was used to estimate the 
average ERU flow rate. For typical connections, indoor water use is closely related to base 
sanitary wastewater production. While this is not exactly true for highly consumptive uses 
such as food processing/bottling, it is representative of most other uses. 

• For future flows, areas were defined and used to assign flows associated with growth to 
specific manholes.  

Base Sanitary Flow Timing 

The pattern of fluctuating base sanitary flow is often referred to as a diurnal pattern. These patterns 
vary depending on the type of user. For residential customers, peak flows are generated during the 
morning hours as residents prepare for the day (including showers for one portion of the 
population). There is 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). Base sanitary flow is 
generally lower throughout the remainder of the day and is just a trickle during the early morning 
hours when most residents are asleep. The District also has some commercial and other non-
residential users for which flow patterns can be different. For non-residential customers, wastewater 
production is often consistent through most waking hours of the day, but also drop substantially 
during the early morning hours when most businesses are closed.  

The combined usage patterns of these different users results in a diurnal pattern for a drainage area. 
Figure 5-1 shows an example of a diurnal pattern for one specific drainage basin (in this case, CW-
12).  

Since the District’s system conveys flow form areas with very different type of use mixes, there is 
significant variation in diurnal curves between the various points of discharge within the District 
service area. To best calibrate the model, 13 different diurnal curves were used. The 13 diurnal 
curves used in the model are provided in Appendix C.
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Figure 5-1: Example of Hydraulic Model Diurnal Curve from Meter CW-12
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Infiltration Magnitude & Distribution 

For existing flow, infiltration was distributed starting with flow monitoring results. Where 
infiltration was observed in the flow monitoring results, it was added to the model. Based on the 
historic data, however, the observed infiltration in the recent flow monitoring data was less than the 
historic max. month average. To create the recommended planning scenario, additional infiltration 
still needed to be added. The difference between observed infiltration in the flow monitor results and 
recommended planning levels of infiltration was distributed to all sewersheds based on the average 
infiltration per acre observed in the sewersheds during monitoring. This essentially assumes that, as 
additional infiltration is added in the system, it will come from individual sewersheds at the same 
rate as infiltration for lower levels. While this assumption is undoubtedly incorrect in some way, it is 
the best assumption available. To most accurately model the distribution of infiltration during peak 
conditions, the District would need to collect flow data during a period of peak infiltration. This data 
is not currently available.  

For future flows, growth of infiltration within the District was added to the future hydraulic model 
simulations at a rate of approximately 33 gpd per new connection. Infiltration is typically a function 
of pipe length, size, and depth, but can reasonably be represented on a per connection basis for future 
growth.  

As discussed in Chapter 2, infiltration may vary on a seasonal basis but does not generally vary on a 
daily basis. As a result, all infiltration is modeled at a constant flow over the 24 hour modeling period. 

Conveyance System 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 (see Chapter 6). 

MODEL CALIBRATION 

With the detailed flow monitoring done as part of this study, a calibration of the model was 
performed. Two (2) of the meters were not used to directly calibrate the model, CW-02 and CW-16. 
CW-02 was used to help estimate total flow into the plant and CW-16 was installed on an incorrect 
meter and did not have a significant sewershed area. The calibration process primarily included 
adjusting infiltration and picking the appropriate diurnal curve to match the existing flow data. In 
some cases, minor adjustments to base sanitary flow were also made. Figure 5-2 shows examples of 
the calibration at Meters CW-12 and CW-13. Appendix D includes the calibration results for all other 
meters. Once the results were calibrated, the infiltration was increased to the max month average 
day amount and distributed as previously discussed. Table 5-1 includes the calibrated results and 
planning infiltration information for each sewershed.  
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Figure 5-2a: Calibration Results for Meter CW-12 

 

Figure 5-2b: Calibration Results for Meter CW-13  
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Table 5-1 

Calibrated Sewershed Input Data 

Sewershed 
Diurnal 
Curve 

Calibrated 
Infiltration 
(June 2022) 

Calibrated Base 
Sanitary Flow 
(June 2022) 

Planning Infiltration 
(Max. Month) 

FW-01 CW-08 0.000 0.096 0.055 

FW-02 CW-08 0.000 0.135 0.074 

FW-03 CW-08 0.000 0.041 0.017 

FW-04 CW-08 0.000 0.069 0.033 

FW-05 CW-08 0.000 0.102 0.047 

FW-06 CW-08 0.000 0.012 0.007 

FW-07 CW-08 0.000 0.022 0.003 

FW-08 CW-08 0.000 0.060 0.004 

FW-09 CW-08 0.005 0.012 0.005 

HA-01 CW-11 0.242 0.148 0.248 

HA-02 CW-11 0.021 0.033 0.022 

HA-03 CW-11 0.028 0.044 0.029 

HA-04 CW-11 0.051 0.080 0.053 

HA-05 CW-09 0.000 0.208 0.052 

HA-06 CW-12 0.024 0.073 0.076 

HO-01 CW-18 0.103 0.261 0.103 

ID-01 CW-12 0.000 0.342 0.000 

ID-02 CW-12 0.000 0.167 0.000 

MS-01 CW-18 0.070 0.043 0.070 

MS-02 CW-18 2.080 0.017 2.096 

MS-03 CW-18 0.000 0.019 0.094 

NO-01 CW-11 0.124 0.193 0.187 

NO-02 CW-11 0.000 0.000 0.018 

NO-03 CW-11 0.132 0.206 0.192 

NO-04 CW-11 0.166 0.258 0.248 

NO-05 CW-12 0.297 0.902 0.343 

OG-01 CW-08 0.140 0.263 0.141 

OG-02 CW-08 0.341 0.643 0.344 

OG-03 CW-08 0.000 0.184 0.246 

OG-04 CW-20B 0.000 0.688 0.386 

OG-05 CW-20B 0.000 0.699 0.386 

OG-06 CW-08 0.000 0.464 0.617 

OG-07 CW-09 5.127 3.675 7.076 

OG-08 CW-09 1.359 0.974 1.532 

OG-09 CW-09 4.473 1.414 4.762 

OG-10 CW-09 1.535 1.100 1.686 

OG-11 CW-05 0.313 0.192 0.321 
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Sewershed 
Diurnal 
Curve 

Calibrated 
Infiltration 
(June 2022) 

Calibrated Base 
Sanitary Flow 
(June 2022) 

Planning Infiltration 
(Max. Month) 

OG-12 CW-11 0.329 0.513 0.353 

PC-01 CW-08 0.000 0.008 0.019 

PC-02 CW-08 0.000 0.007 0.001 

PC-03 CW-08 0.000 0.001 0.000 

PC-04 CW-08 0.000 0.003 0.009 

PV-01 CW-08 0.075 0.168 0.075 

PV-02 CW-12 0.000 0.037 0.008 

PV-03 CW-12 0.109 0.331 0.110 

PV-04 CW-12 0.006 0.017 0.006 

PV-05 CW-12 0.087 0.265 0.088 

PV-06 CW-12 0.005 0.014 0.005 

RD-01 CW-01 0.008 0.035 0.008 

RD-02 CW-04 0.000 0.830 0.021 

RD-03 CW-04 0.000 0.042 0.004 

RD-04 CW-10 0.003 0.009 0.003 

RD-05 CW-04 0.066 0.124 0.066 

RD-06 CW-04 0.000 0.089 0.002 

RD-07 CW-04 0.000 0.149 0.011 

SO-01 CW-04 0.000 0.332 0.226 

SO-02 CW-05 0.447 1.262 1.267 

SW-01 CW-01 0.117 0.522 0.118 

SW-02 CW-01 0.007 0.032 0.007 

UH-01 CW-05 0.080 0.151 0.081 

UI-01 CW-01 0.029 0.128 0.029 

W1-01 CW-18 0.140 0.136 0.142 

W1-02 CW-18 0.131 0.127 0.132 

W1-03 CW-18 0.188 0.182 0.189 

W2-01 CW-18 0.000 0.087 0.000 

WH-01 CW-18 0.144 0.366 0.145 

WH-02 CW-18 0.423 0.410 0.426 

WH-03 CW-20B 0.000 0.138 0.069 

WH-04 CW-04 0.528 0.297 0.532 

WT-01 CW-10 0.000 0.226 0.031 

WT-02 CW-10 0.057 0.334 0.057 

Total   19.6 21.2 25.81 
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DEVELOPMENT OF FUTURE CONDITIONS MODELS 

Four future growth scenarios have been modeled as part of this project. This includes 5- and 10-year 
models, along with models representing projected growth in 2040 and at buildout. The procedure 
used to develop these future scenarios are described in the following sections.  

District Service Area Assumptions 

The existing District Service Area does not currently provide service to everyone that lives in each 
City (see Chapter 2 and Appendix A). It has been assumed that, over time, the District will eventually 
service the entire proposed service area shown in Figure 2-1. This includes serving all of Uintah City 
(currently only a small mobile home park is being served) and all of what is currently Unincorporated 
Weber County west of I-15.  

For future modeling scenarios, it has been assumed that all of the population within the sewersheds 
of Uintah and West Weber 1 will be completely served beginning in the 5-year model. This is almost 
certainly earlier than will actually occur, but was found to have little effect on the model results in 
the short-term. The area west of the Weber River (West Weber 2) does not currently send any flow 
to the District’s system. This area was not added to the model until the build-out scenario.  This is 
because current projections do not show this developing significantly until after the 2040 planning 
window. If development in this area is accelerated, the modeling results will need to be updated 
accordingly. 

The total ERUs projected for each sewershed in the future model scenarios are provided in Table 5-
2. 
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Table 5-2 

Projected Sewershed ERUs for Future Models 

Sewershed 2022 2027 2032 2040 Build-Out 

FW-01 484 535 596 690 1,037 

FW-02 680 762 839 979 1,501 

FW-03 205 229 251 289 460 

FW-04 349 393 448 537 823 

FW-05 514 567 617 703 1,041 

FW-06 58 63 67 75 114 

FW-07 113 121 129 144 198 

FW-08 302 332 363 415 605 

FW-09 328 357 386 437 627 

HA-01 622 791 929 1,017 1,106 

HA-02 165 204 239 281 318 

HA-03 223 252 278 301 325 

HA-04 404 735 994 1,046 1,100 

HA-05 1,048 1,201 1,314 1,413 1,527 

HA-06 288 335 370 393 418 

HO-01 2,146 2,694 3,304 4,243 7,404 

ID-01 1,726 1,837 1,949 2,129 2,353 

ID-02 841 896 951 1,038 1,147 

MS-01 215 318 444 652 987 

MS-02 86 132 184 270 419 

MS-03 97 167 252 385 601 

NO-01 975 1,103 1,231 1,497 1,882 

NO-02 0 0 0 0 0 

NO-03 1,040 1,089 1,124 1,228 1,367 

NO-04 1,302 1,574 1,871 2,447 3,287 

NO-05 3,554 3,955 4,454 5,317 6,624 

OG-01 3,081 3,245 3,373 3,617 3,821 

OG-02 7,534 8,090 8,626 9,428 10,127 

OG-03 4,165 4,508 4,815 5,279 5,699 

OG-04 3,469 3,744 3,988 4,358 4,702 

OG-05 3,525 3,886 4,191 4,621 4,999 

OG-06 4,677 5,170 5,609 6,246 6,798 

OG-07 15,112 16,276 17,326 18,850 20,354 

OG-08 4,006 4,468 4,887 5,544 6,155 

OG-09 5,817 6,286 6,705 7,326 7,895 

OG-10 4,524 4,752 4,963 5,319 5,735 

OG-11 805 840 874 929 978 

OG-12 2,586 2,671 2,748 2,859 2,983 

PC-01 40 165 257 428 836 



CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 5-10 

Sewershed 2022 2027 2032 2040 Build-Out 

PC-02 35 30 37 37 39 

PC-03 3 4 5 6 10 

PC-04 17 47 71 114 215 

PV-01 1,922 2,555 3,195 4,275 9,438 

PV-02 189 231 270 333 644 

PV-03 1,309 1,649 2,012 2,573 5,009 

PV-04 68 88 112 142 282 

PV-05 1,046 1,205 1,352 1,602 3,011 

PV-06 57 71 85 108 217 

RD-01 174 193 215 244 301 

RD-02 2,421 2,887 3,365 4,312 5,392 

RD-03 122 134 149 168 208 

RD-04 113 127 143 162 207 

RD-05 625 783 962 1,226 1,506 

RD-06 261 267 276 285 324 

RD-07 1,127 1,149 1,182 1,242 1,413 

Roy 214 214 214 214 214 

SO-01 1,673 1,895 2,173 2,262 2,262 

SO-02 6,361 6,997 7,661 8,142 8,142 

SW-01 2,630 3,071 3,521 4,252 4,252 

SW-02 162 222 290 433 433 

UH-01 762 904 1,060 1,293 1,548 

UI-01 645 675 724 830 1,338 

W1-01 486 642 791 1,016 2,537 

W1-02 455 571 674 808 3,248 

W1-03 652 842 1,032 1,292 4,854 

W2-01 441 434 430 429 23,037 

WH-01 3,009 3,235 3,377 3,525 3,698 

WH-02 1,464 1,627 1,761 1,966 2,162 

WH-03 698 1,048 1,281 1,585 1,820 

WH-04 1,499 1,626 1,692 1,805 1,911 

WT-01 659 698 726 769 826 

WT-02 3,895 3,932 3,875 3,806 3,926 

Total 112,300 124,796 136,659 153,986 212,777 
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Future Flow Assumptions 

The calibrated existing conditions model was used to develop the future conditions models. Diurnal 
curves were maintained from the existing model for all future models. The base sanitary flow and 
infiltration were increased as follows: 

• Base Sanitary Flow – As discussed in Chapter 2, the District average base sanitary flow was 
estimated to be 198.4 gpd/ERU. For each future model this was multiplied by the total 
number of new ERUs per sewershed. It was assumed that the existing base sanitary flow 
would remain approximately the same going forward.  

• Infiltration – It was assumed that the existing max. month infiltration would not change in 
the future. This assumption is conservative as it assumes the District does not address known 
infiltration issues within the service area. However, until those issues can be located and 
eliminated, it seems important to continue to account for the existing infiltration. Future 
infiltration was added at a rate of 33.0 gpd/ERU for each new connection. 

Based on the procedure described above and the total number of ERUs for each sewershed projected 
in the previous section, planning flows for each sewershed are summarized in Table 5-3.  

Future Model System Operation 

As part of developing the future models, it has been assumed that the BDO diversion flow split will 
be adjusted to send all flow west along the BDO mainline. This will help to minimize future projects 
in Pioneer Road as well as to push the timing back for projects in this area. The other diversions were 
not changed from the way that they are currently being operated.  
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Table 5-3 

Projected Sewershed Flows for Future Models 

Sewershed 
2022 2027 2032 2040 Build-Out 

Infiltration BSF Infiltration BSF Infiltration BSF Infiltration BSF Infiltration BSF 

FW-01 0.05 0.10 0.06 0.11 0.06 0.12 0.06 0.14 0.07 0.21 

FW-02 0.07 0.13 0.08 0.15 0.08 0.17 0.08 0.20 0.10 0.30 

FW-03 0.02 0.04 0.02 0.05 0.02 0.05 0.02 0.06 0.03 0.09 

FW-04 0.03 0.07 0.03 0.08 0.04 0.09 0.04 0.11 0.05 0.16 

FW-05 0.05 0.10 0.05 0.11 0.05 0.12 0.05 0.14 0.06 0.21 

FW-06 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 

FW-07 0.00 0.02 0.00 0.02 0.00 0.03 0.00 0.03 0.01 0.04 

FW-08 0.00 0.06 0.01 0.07 0.01 0.07 0.01 0.08 0.01 0.12 

FW-09 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.03 0.02 0.07 

HA-01 0.25 0.15 0.25 0.18 0.26 0.21 0.26 0.23 0.26 0.25 

HA-02 0.02 0.03 0.02 0.04 0.02 0.05 0.03 0.06 0.03 0.06 

HA-03 0.03 0.04 0.03 0.05 0.03 0.06 0.03 0.06 0.03 0.06 

HA-04 0.05 0.08 0.06 0.15 0.07 0.20 0.07 0.21 0.08 0.22 

HA-05 0.05 0.21 0.06 0.24 0.06 0.26 0.06 0.28 0.07 0.31 

HA-06 0.08 0.07 0.08 0.08 0.08 0.09 0.08 0.09 0.08 0.10 

HO-01 0.10 0.26 0.12 0.38 0.14 0.50 0.17 0.69 0.28 1.31 

ID-01 0.00 0.34 0.00 0.37 0.01 0.39 0.01 0.42 0.02 0.47 

ID-02 0.00 0.17 0.00 0.18 0.00 0.19 0.01 0.21 0.01 0.23 

MS-01 0.07 0.04 0.07 0.07 0.08 0.09 0.08 0.13 0.10 0.20 

MS-02 2.10 0.02 2.10 0.03 2.10 0.04 2.10 0.05 2.11 0.08 

MS-03 0.09 0.02 0.10 0.03 0.10 0.05 0.10 0.08 0.11 0.12 

NO-01 0.19 0.19 0.19 0.22 0.20 0.25 0.20 0.30 0.22 0.38 

NO-02* 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 

NO-03 0.19 0.21 0.19 0.22 0.19 0.22 0.20 0.24 0.20 0.27 

NO-04 0.25 0.26 0.26 0.32 0.27 0.38 0.29 0.49 0.31 0.66 

NO-05 0.34 0.90 0.36 0.99 0.37 1.09 0.40 1.26 0.44 1.52 

OG-01 0.14 0.26 0.15 0.30 0.15 0.32 0.16 0.37 0.17 0.41 
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Sewershed 
2022 2027 2032 2040 Build-Out 

Infiltration BSF Infiltration BSF Infiltration BSF Infiltration BSF Infiltration BSF 

OG-02 0.34 0.64 0.36 0.76 0.38 0.87 0.41 1.03 0.43 1.17 

OG-03 0.25 0.18 0.26 0.26 0.27 0.32 0.28 0.41 0.30 0.49 

OG-04 0.39 0.69 0.40 0.75 0.40 0.80 0.42 0.87 0.43 0.94 

OG-05 0.39 0.70 0.40 0.78 0.41 0.84 0.42 0.92 0.43 1.00 

OG-06 0.62 0.46 0.63 0.57 0.65 0.66 0.67 0.79 0.69 0.89 

OG-07 7.08 3.68 7.11 3.93 7.15 4.14 7.20 4.44 7.25 4.74 

OG-08 1.53 0.97 1.55 1.08 1.56 1.16 1.58 1.29 1.60 1.41 

OG-09 2.26 1.41 2.28 1.52 2.29 1.60 2.31 1.72 2.33 1.84 

OG-10 1.69 1.10 1.69 1.15 1.70 1.19 1.71 1.26 1.73 1.35 

OG-11 0.32 0.19 0.32 0.20 0.32 0.21 0.33 0.22 0.33 0.23 

OG-12 0.35 0.51 0.36 0.53 0.36 0.55 0.36 0.57 0.37 0.59 

PC-01 0.02 0.01 0.02 0.04 0.03 0.05 0.03 0.09 0.05 0.17 

PC-02 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 

PC-03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

PC-04 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.04 

PV-01 0.08 0.17 0.10 0.31 0.12 0.43 0.15 0.65 0.32 1.67 

PV-02 0.01 0.04 0.01 0.05 0.01 0.05 0.01 0.07 0.02 0.13 

PV-03 0.11 0.33 0.12 0.41 0.13 0.48 0.15 0.59 0.23 1.07 

PV-04 0.01 0.02 0.01 0.02 0.01 0.03 0.01 0.03 0.01 0.06 

PV-05 0.09 0.27 0.09 0.30 0.10 0.33 0.11 0.38 0.15 0.66 

PV-06 0.00 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.05 

RD-01 0.01 0.03 0.01 0.04 0.01 0.04 0.01 0.05 0.01 0.06 

RD-02 0.02 0.83 0.04 0.93 0.05 1.03 0.08 1.21 0.12 1.43 

RD-03 0.00 0.04 0.00 0.04 0.00 0.05 0.01 0.05 0.01 0.06 

RD-04 0.00 0.01 0.00 0.01 0.00 0.02 0.00 0.02 0.01 0.03 

RD-05 0.07 0.12 0.07 0.16 0.08 0.19 0.09 0.25 0.10 0.30 

RD-06 0.00 0.09 0.00 0.09 0.00 0.09 0.00 0.09 0.00 0.10 

RD-07 0.01 0.15 0.01 0.15 0.01 0.16 0.01 0.17 0.02 0.21 

SO-01 0.23 0.33 0.23 0.38 0.24 0.43 0.25 0.45 0.25 0.45 
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Sewershed 
2022 2027 2032 2040 Build-Out 

Infiltration BSF Infiltration BSF Infiltration BSF Infiltration BSF Infiltration BSF 

SO-02 1.27 1.26 1.29 1.40 1.31 1.53 1.33 1.63 1.33 1.63 

SW-01 0.12 0.52 0.13 0.62 0.15 0.71 0.17 0.85 0.17 0.85 

SW-02 0.01 0.03 0.01 0.05 0.01 0.06 0.02 0.09 0.02 0.09 

UH-01 0.08 0.15 0.09 0.18 0.09 0.21 0.10 0.26 0.11 0.31 

UI-01 0.03 0.13 0.03 0.13 0.03 0.14 0.04 0.17 0.05 0.27 

W1-01 0.14 0.14 0.15 0.17 0.15 0.20 0.16 0.24 0.21 0.55 

W1-02 0.13 0.13 0.14 0.15 0.14 0.17 0.14 0.20 0.22 0.68 

W1-03 0.19 0.18 0.20 0.22 0.20 0.26 0.21 0.31 0.33 1.02 

W2-01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 4.57 

WH-01 0.15 0.37 0.15 0.42 0.16 0.44 0.16 0.47 0.17 0.51 

WH-02 0.43 0.41 0.43 0.45 0.44 0.47 0.44 0.51 0.45 0.55 

WH-03 0.07 0.14 0.08 0.22 0.09 0.26 0.10 0.32 0.11 0.37 

WH-04 0.53 0.30 0.54 0.33 0.54 0.34 0.54 0.36 0.55 0.38 

WT-01 0.03 0.23 0.03 0.23 0.03 0.24 0.03 0.25 0.04 0.26 

WT-02 0.06 0.33 0.06 0.34 0.06 0.33 0.05 0.32 0.06 0.34 

Total 23.31 21.13 23.73 23.86 24.12 26.21 24.69 29.65 26.63 41.40 

* BSF from NO-02 was accounted for in NO-01 and NO-03 while infiltration was not. NO-02 only has a minimal number of ERUs and does not significantly impact flow 
in the trunkline. 

 



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

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 2 and 5, the sewer flow included in 
the model is composed of two parts: base sanitary flow and infiltration. Base sanitary flow was 
estimated based on regional water sales and flow monitoring data. Infiltration was estimated based 
on flow monitoring data and historical flow data at the treatment plant. 

While these estimates are the best available representation of base sanitary flow and infiltration, they 
are based on average values and rely on a limited data set. Thus, actual flows will fluctuate and may 
occasionally be greater 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). These modeled flows are also based on dry 
weather conditions and do not include inflow (see Chapter 2). Thus, the criteria established for 
identifying deficiencies should be sufficiently conservative to account for inflows and other 
occasional flows higher than those estimated in the model. Based on typical industry values and 
discussion with District personnel, established evaluation criteria is presented in table 6-1. 

Facility Type Description Criteria Value Notes 

Gravity Pipe 

Peak flow to Full-pipe 
flow (q/Q) 

75% of q/Q 
This is the initial evaluation 
criteria used for most of the 
system. 

Maximum depth at peak 
flow to diameter (d/D) 

70% d/D 

For short sections of pipe with flat 
slopes, q/Q criterion may flag 
pipes that are not actually a 
problem. This additional criterion 
should be checked in these cases. 

Force Main 

Minimum velocity 3 fps 
Pumps should generate a flushing 
flow of at least 3 fps in all force 
mains. 

Peak velocity 7 fps 

Peak flows with storm inflow 
should be less than 7 fps. Dry 
weather peak flow should be less 
than 5.25 fps. 

Lift Station 
Pump 

Required Capacity 

Planning Dry 
Weather Flows 

< 75% of 
Design Capacity 

Design Capacity should not 
include the largest capacity pump, 
e.g. assume the largest capacity 
pump is inoperable. 

 



For the existing conditions evaluation, the gravity pipes in certain regions were checked with a 65 
percent of q/Q criteria. These areas were primarily Farr West, Northern Ogden City, and parts of 
Harrisville. This was done to account for observed storm responses in which inflow exceeded the 25 
percent allotted under typical evaluation criteria. This criterion was changed back to match the rest 
of the District by Build-Out. Moving this criterion back to 75 percent is based on two assumptions: 
that the District will locate and eliminate areas of excess inflow; and that the increase in base sanitary 
flow and ERUs in these regions will results in larger total flows at build-out such that inflow 
responses fall within the typical 25 percent allowance.  

Figure 6-1 shows the performance of the sewer system under existing flow conditions. Pipes in the 
figure are color coded to show the ratio of peak flow in the pipe to the pipe’s full capacity.  Based on 
these results, there appears to be only one area with existing deficiencies in the system. The area of 
concern is located along 1900 West in West Haven. While it is always concerning when there are 
existing deficiencies within a sewer system, this deficiency should not be viewed as an immediate 
emergency. The reasons for this are described below: 

• Sewer Pipe is Deep – The existing sewer pipe is relatively deep along the deficient portion 
of 1900 West (12+ feet). In particular, the area with the greatest deficiency is nearly 15-feet 
deep. Consequently, a small amount of surcharging can happen along this pipeline without 
adversely affecting any customers. 

• Mild Slope – The deficiencies in this area are primarily caused by mild slope. For pipelines 
with mild slope, a relatively small increase in depth at the upstream end of the pipe can result 
in a significant increase in capacity. As a result, the actual depth of surcharging associated 
with any capacity deficiencies along this pipeline is expected to be limited.   

• High Infiltration – There is over 1 MGD of estimated infiltration in this area. This flow is only 
anticipated along this mainline during high infiltration periods. Flows during lower 
infiltration periods will be significantly less. Thus, it will be relatively infrequent that any risk 
associated with capacity limitations in this pipeline will exist for the District. 

While 1900 West does not represent an immediate emergency, flows in the area will continue to grow 
and the pipeline could become a problem in the very near future. Correspondingly, planning, design, 
and construction for improvements to increase capacity along this reach should begin in earnest as 
quickly as possible. 
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Sewer projects and improvements should be built with buildout conditions in mind whenever 
possible. As a result, it is useful to look at buildout deficiencies and capacity needs before considering 
interim flow conditions and phasing. Two scenarios were analyzed for the buildout conditions 
modeling: 

• Without Weber West 2 – This scenario represents all sewer flow from within the current 
annexable area of Weber County east of the Weber. Figure 6-2 shows hydraulic performance 
as calculated by the hydraulic model for this scenario at buildout conditions and assuming no 
improvements are made to the existing system. As can be seen in the figure, there are a 
number of capacity deficiencies for the buildout scenario. Deficiencies are scattered 
throughout the collections system. 

• With Weber West 2 – This scenario includes all the flow identified in the above scenario and 
then also adds the unincorporated Weber County area west of the Weber River (Weber West 
2). Currently this region of the County is not serviced or annexed into the District’s service 
area. As a result, there are no existing District facilities within this region. As part of this 
scenario, it was assumed that all flow from this region would discharge into the system at 
approximately 4100 West and 1200 South. If this area is annexed in, a new deficiency from 
the inflow point up to and including the West Weber Lift Station will be added beyond what 
is currently shown in Figure 6-2.  

As part of both scenarios, it was assumed that all of Uintah will eventually be connected to the system 
While this assumption is conservative, it was not found to change the number of downstream 
deficiencies.  
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Based on model results of existing and projected flows, Tables 6-2 and 6-3 evaluate the adequacy of 
existing capacity at the District’s Lift Stations and Force Mains respectively. Scenario in which the lift 
station or force main are deficient are highlighted in red bold italics. 

Lift Station 

Design 
Capacity with 
Largest Pump 
Offline (MGD) 

Planning 
Capacity at 

75 % Design 
Capacity 

(MGD) 

Existing 
Flow 

(MGD)1 

Buildout 
Flow 

(MGD)1 

30th Street 19.0 14.3 9.8 14.3 

Farr West No. 1 15.0 11.3 1.2 4.8 

Farr West No. 3 3.8 2.9 0.7 3.5 

Industrial Park Unknown Unknown 0.9 1.3 

Taylor2 6.6 5.0 1.6 4.7 

West Weber (w/o Weber West 2) 26.1 19.6 3.6 9.2 

West Weber (w/ Weber West 2)2 26.1 19.6 3.6 17.3 

BDO Outfall 23.0 17.3 7.9 13.7 
1 The flow rates shown are for the dry weather peak flow. Flow from rain events is accounted for in the Design Capacity. 
2An additional pump will be required to increase the capacity of the West Weber and Taylor lift stations to meet required 
flows. 

Force Main 

Existing 
Inside 

Diameter 
(inch) 

Existing Dry 
Weather 

Peak Flow 
(MGD) 

Buildout Dry 
Weather 

Peak Flow 
(MGD) 

Existing 
Peak 

Velocity 
(fps) 

Buildout 
Peak 

Velocity 
(fps) 

30th Street 
24 9.8 14.3 4.8 7.1 

26 9.8 14.3 4.8 6.4 

Farr West No. 3 18 0.7 3.5 0.9 3.6 

Industrial Park 6 0.9 1.3 7.7 10.1 

Taylor 16 1.6 4.7 3.0 5.5 

West Weber  
(w/o Weber West 
2) 

22 3.6 9.2 3.5 8.4 

West Weber  
(w/ Weber West 2) 

22 3.6 17.3 3.5 15.6 

 
As can be seen in Table 6-2, only the Farr West No. 3 lift station needs to be upsized. Note that the 
West Weber lift station will require an additional pump to be installed if the sewer flow from 
development west of the Weber River is collected and treated by the District. As can be seen from 
Table 6-3, all of the force mains except for Farr West No. 3 will be deficient for future build-out 
conditions. 



 

The hydraulic model was used to evaluate various alternatives for correcting the identified 
deficiencies under projected future conditions. The purpose of this chapter is to summarize the 
recommended collection system improvements. 

Recommended system improvements have been separated into four (4) groups based on when they 
are expected to be needed: 0-5 years, 5-10 years, 10-15 years, and greater than 15 years. Expected 
timing of each project has been based on modeling results observed in the future growth scenarios. 
Table 7-1 summarizes all of the recommended collection system improvements. Figure 7-1 shows 
the location and extent of the improvements. A project summary sheet for each improvement is also 
included in Appendix E. 

Included in the table is an estimate of required pipe sizes for each project. These have been included 
for cost estimating purposes and are based on known or estimated pipe slopes. Once design of a 
sewer pipeline commences, the actual pipe size should be revisited and updated based on actual 
slope and the required design capacity of each pipeline. Required design capacities for each reach of 
pipeline are included in the project summary sheets.  
 
For quick reference, a brief description of each improvement is contained in the following sections. 
 

The following projects should be constructed within 0 to 5 years. 

• #4 West Haven Mainline – The West Haven Mainline is an existing system deficiency. Based 
on flow projections, the project should go from the start of the pipe in Midland Dr. to the 
junction with the 42-inch system pipeline near 1900 West and 1700 South. The existing 12- 
to 18-inch sewer pipe should be replaced with 15- to 27-inch sewer pipe. This is the top 
priority pipeline capacity project for the District. 

• #14 South Ogden Stubline – The South Ogden Stubline project would replace the pipe on 
the south side of 40th Street that flows to Wall Ave. The existing 15-inch pipe along this section 
should be replaced with at least an 18-inch pipe. As shown in Figure 7-1, this project also 
currently shows replacing the 15-inch pipeline downstream of 40th Street on Wall Avenue. 
This was done to avoid moving from an 18-inch pipeline in 40th Street to a 15-inch pipeline 
in the downstream direction. However, it should be noted that the slope of the 15-inch 
pipeline in Wall Avenue is significantly greater than the slope of the pipeline in 40th Street. As 
a result, it has more capacity and may not need to be replaced from a capacity standpoint. 
This should be evaluated as part of final design.  

• #3 30th Street Force Main – The 30th Street Force Main is between 24-26 inches in size. It 
should be replaced with at least a 30-inch (inside diameter) pipe. This project will require 
replacing the length of the force main, including underneath the railroad tracks. The 30th 
Street lift station is on the border of being upsized and should be reanalyzed as buildout 
development levels are approached. 
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Table 7-1 

Recommended Collection System Improvements 

Project 
Number 

Project 
Identifier 

Project Location 
Existing 

Size 
Proposed 

Size 
Time Frame 

1 
Riverdale 
Railroad Yard 
Mainline 

Within Riverdale Railyard from 
approximately 35th Street to 31st 
Street 

27-30 
inches 

36-inch 10-15 years 

2 
Ogden 30th 
Street Mainline 

From approx. 25th Street to 
south flow split 

36-inch 42-inch 5-10 years 

3 
30th St. Force 
Main 

Entire 30th Street Force Main 
24-26 
inches 

30-inch 0-5 years 

4 
West Haven 
Mainline 

Along 1900 West from Midland 
Dr. to approximately 1715 South 

12-18 
inches 

15-27 
inches 

0-2 years 

5 
Taylor Force 
Main 

Entire Taylor Force Main 
16-inch 

(I.D.) 
24-inch 

(I.D.) 
15+ years 

6 
Farr West 
Mainline 

From beginning of gravity line to 
Farr West Lift Station No. 3 

18-inch 
24-27 
inches 

10-15 years 

7 
North Ogden 
Mainline 

Along 2550 North from 
approximately 750 West to 1000 
West 

21-inch 24-inch 15+ years 

8 
Farr West Lift 
Station No. 3 

Farr West Lift Station No. 3 3.3 MGD 4.7 MGD 10-15 years 

9 
Industrial Force 
Main 

Industrial Force Main 
6-inch 
(I.D.) 

12-inch 
(I.D) 

15+ years 

10.A 

West Weber 
Force Main 
(w/o West 
Weber 2) 

West Weber Force Main 
18-inch 

(I.D.) 
27-inch 

(I.D.) 
15+ years 

10.B 
West Weber 
Force Main (w/ 
West Weber 2) 

West Weber Main 
18-inch 

(I.D.)  
36-inch 

(I.D.)  
15+ years 

11 
Hooper 
Mainline (w/ 
West Weber 2) 

From 1200 South to West Weber 
Lift Station 

N/A 48-inch 15+ years 

12 Pioneer Road 
Approximately 1,900 ft starting 
at 1200 West 

60-inch 66-inch 15+ years 

13 
Riverdale 
Stubline 

From start of line to Weber 
River crossing 

15-inch 18-inch 15+ years 

14 
South Ogden 
Stubline 

From the start to approximately 
37th Street on Wall Ave. 

15-inch 18-inch 0-5 years 

-- 
Annual 
Maintenance 
(per year) 

District Wide N/A N/A Ongoing 

-- 
Hooper Lining 
Phase II 

Hooper Mainline N/A N/A 0-2 years 
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The following project should be constructed within 5 to 10 years. 

• #2 Ogden 30th Street Mainline – The existing 36-inch sewer from the 24th Street Weber 
River crossing to the flow split at 2100 South and 1100 West should be replaced with an 
estimated 42-inch pipe.  

The following projects should be constructed within 10 to 15 years. 

• #1 Riverdale Railroad Yard Mainline – The sewer pipe in the Riverdale Railroad Yard will 
need to be upsized to meet deficiency criteria. The project should start at approximately 35th 
Street within the Railroad Yard and extend all the way to the 30th Street Lift Station.  

• #6 Farr West Mainline – The entire Farr West Mainline north of the Farr West Lift Station 
No. 3 will need to be upsized from its existing 18-inch size to approximately 24 to 27-inch. 
This project could be done at the same time as Project #8. 

• #8 Farr West Lift Station No. 3 – The Farr West Lift Station No. 3 will need to be expanded 
to increase the capacity to meet future projected flows. Recommended future design capacity 
is 4.7 mgd. The existing force main downstream of the pump station has already been sized 
to accommodate this future flow. This project could be done at the same time as Project #6. 
There is space for an additional pump that could extend the time until this project is required 
by a few years. This alternative should be further evaluated with the next mater plan effort. 

The following projects represent the remaining capacity deficiency projects expected by build-out.  
They are not projected to be needed for at least 15 years. 

• #5 Taylor Force Main – The Taylor Force Main will need to be upsized to meet future 
demands. The expected future force main size is 24-inches (I.D.). The lift station will have 
minimal capacity at build-out and should be verified as part of the force main design, based 
on this study it will not require upsizing. An additional pump will need to be installed for the 
lift station to meet design flows. 

• #7 North Ogden Mainline – The portion of the North Ogden Mainline on 2550 North from 
approximately 750 West to Highway 89 will need to be upsized from 21 inches to 24 inches 
in diameter to meet future demands. 

• #9 Industrial Force Main – A new meter has been installed on the Industrial Lift Station. 
Because historic data has been unavailable, projections for flows in this area are uncertain. 
Moving forward, the District should closely monitor flow and velocities in the existing force 
main.  When the Dry Weather Peak Velocity in the force main is consistently greater than 5.25 
fps, the force main should be upsized. The recommended I.D. is 12-inches.  

• #10 West Weber Lift Station & Force Main – This project is directly impacted by the Weber 
West 2 service area. Correspondingly, there are two scenarios for this project. 

o #10.A Force Main Only (No Weber West 2): If the Weber West 2 area is not annexed 
into the District, the existing lift station appears to have enough capacity for growth 
and only the force main will need to be upsized. The new force main should have an 
inside diameter of at least 27-inches.  



o #10.B Lift Station & Force Main (With Weber West 2): If the Weber West 2 area is 
annexed into the District, both the force main and the lift station will need to be 
upsized. The force main inside diameter would increase to 36 inches and the lift 
station capacity would need to be increased to at least 23.7 MGD. 

• #11 Hooper Mainline – This project is only needed if the Weber West 2 area is annexed into 
the District. With Weber West 2, it is recommended that a new, parallel 48-inch diameter 
sewer line be installed to meet demands from the Weber West 2 area instead of discharging 
into the existing pipe. Installing a parallel pipe instead of a replacement pipe would 
potentially minimize costs as well as allow for possible new alignments.  

• #12 Pioneer Road – A portion of the 60-inch pipe in Pioneer Road is extremely flat (slope 
less than 0.01%), before gaining slope after crossing the Willard Canal. To meet the 
evaluation criteria at buildout, it is projected that the portion of the pipe between 1200 West 
and the Willard Canal would need to be upsized to 66-inch. However, with no connections in 
this area and the potential high cost of replacing the pipe, the District may want to collect 
additional survey information and complete a more detailed hydraulic analysis before 
proceeding with this project. It is possible that a little surcharging at this location will be 
acceptable and the project may not be needed.  

• #13 Riverdale Stubline – All of the existing 15-inch Riverdale Stubline upstream of its 
crossing the Weber River will need to be upsized. The estimated size needed to meet future 
flow projections is 18-inch. 

Based on the recommended improvements discussed above, cost estimates were developed. Unit 
cost estimates were developed based on historical and recent projects and are provided in Table 7-
2. 

 



Description Unit Unit Cost1 

Sewer Pipelines2   

12-inch Linear Foot $465.41 

15-inch Linear Foot $525.65 

18-inch Linear Foot $577.56 

21-inch Linear Foot $629.47 

24-inch Linear Foot $681.38 

27-inch Linear Foot $772.77 

30-inch Linear Foot $855.82 

36-inch Linear Foot $1,005.32 

42-inch Linear Foot $1,237.90 

48-inch Linear Foot $1,406.09 

60-inch Linear Foot $1,676.04 

66-inch Linear Foot $1,777.81 

Other    

Contingency 25 Percent of Construction Cost  

Engineering, Legal, 
and Administration 

15 Percent of Construction Cost 
w/ Contingency 

 

1 Costs are in 2023 Dollars 
2 Per foot costs are based on normal components of sewer pipeline including pipe, manholes, and 
services, all installed. 

Using the unit costs in Table 7-2, conceptual cost estimates were done for each of the pipeline projects 
and are presented in Table 7-3. Lift station costs are a little more complicated than a simple unit cost. 
However, an equation was developed by BC&A to estimate the relationship between design flow and 
construction cost. This relationship was based on historical and recent project costs of similar design 
and flows. Lift station conceptual costs are provided in Table 7-4. Total project cost estimates are 
summarized in Table 7-5. 



 

Project # Project Name Diameter (in) Length (ft) $/LF Construction Cost Contingency Engineering, Legal, Admin Total Cost (2023 $) 

1 Riverdale Railroad Yard Mainline 36 3,550 $1,005 $3,569,000 $892,000 $669,000 $5,130,000 

2 Ogden 30th Street Mainline 42 4,990 $1,238 $6,177,000 $1,544,000 $1,158,000 $8,879,000 

3 30th St. Force Main 30 520 $856 $445,000 $111,000 $83,000 $639,000 

4 West Haven Mainline 

15 2,650 $526 $1,393,000 $348,000 $261,000 $2,002,000 

18 1,530 $578 $884,000 $221,000 $166,000 $1,271,000 

24 1,520 $681 $1,036,000 $259,000 $194,000 $1,489,000 

27 6,080 $773 $4,698,000 $1,175,000 $881,000 $6,754,000 

5 Taylor Force Main 24 4,160 $681 $2,835,000 $709,000 $532,000 $4,076,000 

6 Farr West Mainline 
24 6,420 $681 $4,374,000 $1,094,000 $820,000 $6,288,000 

27 5,870 $773 $4,536,000 $1,134,000 $851,000 $6,521,000 

7 North Ogden Mainline 24 1,660 $681 $1,131,000 $283,000 $212,000 $1,626,000 

9 Industrial Force Main 12 350 $465 $163,000 $41,000 $31,000 $235,000 

10.A West Weber Force Main (w/o West Weber 2) 27 8,350 $773 $6,453,000 $1,613,000 $1,210,000 $9,276,000 

10.B West Weber Force Main (w/ West Weber 2) 36 8,350 $1,005 $8,394,000 $2,099,000 $1,574,000 $12,067,000 

11 Hooper Mainline (w/ West Weber 2) 48 10,690 $1,406 $15,031,000 $3,758,000 $2,818,000 $21,607,000 

12 Pioneer Road 66 1,900 $1,778 $3,378,000 $845,000 $633,000 $4,856,000 

13 Riverdale Stubline 18 1,060 $578 $612,000 $153,000 $115,000 $880,000 

14 South Ogden Stubline 18 2,090 $578 $1,207,000 $302,000 $226,000 $1,735,000 

Project # Project Name Required Capcity (MGD) Construction Cost Contingency Engineering, Legal, Admin Total Cost (2023 $) 

8 Farr West Lift Station No. 3 5.0 $5,642,000 $1,411,000 $1,058,000 $8,111,000 



 

Pipe Diameter (in) Length (ft) Pipe Cost (2023 $) Lift Station Cost ($) 

1 - Riverdale Railroad Yard Mainline 

36 3550 $5,130,000  $ -    

Total Cost of Riverdale Railroad Yard Mainline $5,130,000 

2 - Ogden 30th Street Mainline 

42 4990 $8,879,000  $ -    

Total Cost of Ogden 30th Street Mainline $8,879,000 

3 - 30th Street Force Main 

30 520 $639,000  $ -    

Total Cost of 30th Street Mainline $639,000 

4 - West Haven Mainline 

15 2650 $2,002,000  $ -    

18 1530 $1,271,000  $ -    

24 1520 $1,489,000  $ -    

27 6080 $6,754,000  $ -    

Total Cost of West Haven Mainline $11,516,000 

5 - Taylor Lift Station & Force Main 

24 4160 $4,076,000  $ -    

Total Cost of Taylor Force Main $4,076,000 

6 - Farr West Mainline 

24 6420 $6,288,000  $ -    

27 5870 $6,521,000  $ -    

Total Cost of Farr West Mainline $12,809,000 

7 - North Ogden Mainline 

24 1660 $1,626,000  $ -    

Total Cost of North Ogden Mainline $1,626,000 

8 - Farr West Lift Station No. 3 

N/A N/A  $ -    $8,111,000 

Total Cost of Farr West Lift Station No. 3 $8,111,000 

9 - Industrial Force Main 

12 350 $235,000  $ -    

Total Cost of Industrial Force Main $235,000 

10.A - West Weber Force Main (w/o West Weber 2) 

27 8350 $9,276,000  $ -    

Total Cost of West Weber Lift Station & Force Main $9,276,000 

10.B - West Weber Lift Station & Force Main (w/ West Weber 2) 

36 8350 $12,067,000 $ - 

Total Cost of West Weber Lift Station & Force Main $12,067,000 

11 - Hooper Mainline 

48 10690  $21,607,000   $ -    



Pipe Diameter (in) Length (ft) Pipe Cost (2023 $) Lift Station Cost ($) 

Total Cost of Hooper Mainline $21,607,000 

12 - Pioneer Road 

66 1900 $4,856,000  $ -    

Total Cost of Pioneer Road $4,856,000 

13 - Riverdale Stubline 

18 1060 $880,000  $ -    

Total Cost of Riverdale Stubline $880,000 

14 - South Ogden Stubline 

18 2090 $1,735,000  $ -    

Total Cost of South Ogden Stubline $1,735,000 

Cost of All Improvements (w/o West Weber 2) $69,768,000 

Cost of All Improvements (w/ West Weber 2) $94,166,000 



Determining the cost and timing of expected rehabilitation and replacement of the District’s 
collection system is important for future budgeting purposes. The purpose of this chapter is to 
estimate the expected required investment in the CWSID sewer collection system to sustainably 
maintain these assets. 

Key components of asset management planning are collecting data of what assets are in a system, 
performing a system evaluation of both probability and consequence of asset failure, and analyzing 
the level of rehabilitation and replacement needs to maintain the system now and in the future. The 
following sections describe these components in greater detail. 

The quality of an asset management plan is dependent on having a reliable system inventory that 
reflects actual system components, locations, and conditions. This system inventory is most helpful 
in the form of a GIS shapefile that includes attributes of pipe material, pipe size, and pipe installation 
year. Additional attributes that contribute to a strong asset management plan are cleaning 
information, condition assessment, date of last video inspection, and estimates of hydrogen sulfide 
(H2S) concentrations in each pipeline. All of these attributes can then be analyzed to identify priority 
pipelines for maintenance and pipeline with a high risk of failure. Having an accurate system 
inventory is essential to focusing District maintenance and rehabilitation or replacement efforts in 
the most critical areas of the collection system. 

Consequence of failure is an estimate of the importance of a pipe based on the impacts that would 
result if the pipe were to fail. The repercussions of sudden failure may be related to public perception, 
public safety, health concerns, repair costs and other factors.  The reliability that the pipe adds to the 
system is also a factor that is considered in rating its consequence of failure.  For example, an 8-inch 
sewer main that receives the wastewater from 3 houses is obviously not as vital to the reliability and 
performance of the CWSID sewer system as the 48-inch trunkline along 1200 West in Marriot-
Slaterville that collects flow from a quarter of the District. 

It should be noted that consequence of failure refers to the overall importance of a pipeline without 
consideration of its condition. In other words, if there are two pipelines in the same location that are 
identical in every way except that one is in excellent condition and the other is nearing failure, they 
will still have the same consequence of failure.  For asset management purposes, pipeline condition 
is considered separately as “probability of failure”. To make wise decisions regarding pipeline 
maintenance, the District will obviously need to consider both consequence of failure and probability 
of failure. However, to make sure both issues are considered and weighed appropriately, these 
concepts need to be discussed and considered separately first. 

Probability of failure is a measurement of the potential for a resource to fail in a given year. Ideally, 
probability of failure would be defined in terms of an actual probability (i.e., a given segment of pipe 
has an estimated __% chance of failure in a given year). This would allow for a statistical evaluation 
of each pipe which would compare the expected cost of continuing without rehabilitation verses the 



cost of rehabilitation.  Unfortunately, estimating the actual probability of failure for a sewer pipe 
requires an extensive data set on pipe condition and attributes and also extensive information on 
historic failures that have occurred. CWSID does not yet have this type of data available. Until this 
pipe condition data can be collected over the next several decades, a general assessment of condition 
can be used to estimate probability of failure in the District. 

Criticality is defined as the combined consideration of the consequence of failure and the probability 
of failure of an asset. The term criticality is often used interchangeably in asset management with the 
term risk. This is because criticality is used to compare the risk associated with a given asset relative 
to the rest of the assets in the system. Criticality is the key component used in decision making for 
asset management. It is the calculation of criticality that prioritizes the attention and resources of the 
District as they manage the collection system. 

Figure 8-1 depicts the theory of criticality. As shown in the figure, the greater the probability of 
failure, and the more important a pipe is, the higher it will be ranked in criticality. 
 
 

 
Figure 8-1: Criticality (Risk) 
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The recommended approach to the components of asset management (system inventory, 
consequence of failure, probability of failure, and criticality are discussed in the following sections. 

The CWSID system inventory was obtained from the modeling GIS shapefiles created by Brown and 
Caldwell in 2015 and updated by BC&A in conjunction with this master plan. The system attributes 
included in the GIS shapefile were: 

• Individual pipe identification numbers 

• Diameter and length of individual pipes 

• Installation year of individual pipes 

• Material of individual pipes 

• Manhole identification numbers 

• Manhole rim and invert elevations 

Some of these attributes are not available or are inaccurate for some of the pipes in the GIS database. 
There are also some critical attributes (relative to asset management in a sewer system) that are 
missing from the District’s sewer collection system GIS database (e.g., estimates of hydrogen sulfide 
(H2S) concentrations in each pipeline and pipe condition from last inspection). A summary of each 
of the sewer pipeline attributes noted above is contained in the following sections.  

In general, the pipe diameter and pipe material attributes of the 
GIS database are complete and are believed to be generally accurate. Summary of pipe diameters and 
pipe materials as listed in the GIS database are shown in Table 3-1 of Chapter 3. 

The CWSID GIS collection system dataset included information on the 
installation year of pipes. These years were largely assumed in the 2015 master plan and were 
reviewed and corrected by District employees during this master plan update. Though many pipes 
do not have recorded age data, the years that are reported in the dataset are believed to be accurate. 
Installation year is critical to estimating the remaining life of pipes in the system. Figure 8-2 shows 
the estimated pipe installation years for the District’s sewer collection system. This information is 
also summarized in Table 8-1.   

Year Range of Installation Total Length (feet) 
Percent of System by 

Length 
1922 or Before 22,657 8.7% 

1923 – 1932 0 0.0% 
1933 – 1952 0 0.0% 
1953-1982 138,964 53.6% 
1983-2012 92,159 35.6% 
2013-2022 2,397 0.9% 
Unknown 2,874 1.1% 

Total 259,051 100% 
 



As summarized above, only about 1% of pipe installation dates are unknown. To complete the 
remainder of the analysis in the chapter, these unknown years were assumed based on installation 
of surrounding pipes. 

In addition to the existing 
GIS database, adding the following pipeline attributes would improve the efficacy of normal 
maintenance as well as future asset management plans: 

• Cleaning and Inspection Data 

• Pipe Conditions (specifically PACP ratings as discussed below in Probability of Failure) 

• Measured H2S Concentrations (where available) 

As discussed above, consequence of failure is an important metric to understand which pipelines are 
a priority to maintain for system function as a whole. While it is easy to understand the general 
principle behind consequence of failure, it is much more difficult to implement a rating system to 
accurately and objectively represent consequence of failure.  While some consequences are easy to 
quantify from pipe to pipe (e.g. pipeline replacement costs), most consequences of failure are much 
more difficult to represent quantitatively (e.g. impacts to health and safety or results of regulatory 
violations). Instead of trying to quantify each category of consequence, BC&A proposes using a few 
easily quantifiable factors to rank the pipes. This ranking gives a relative indication of consequence 
of failure.  Four factors are proposed to estimate the consequence of failure of a sewer pipe: the flow 
rate in the pipe, the category of road over the pipe, the zoning of the area, and the depth of the pipe. 

Flow rate in a sewer pipe is the single most important indicator of the 
importance of a pipe.  In most situations, the higher the flow rate, the larger the area that pipe serves. 
Pipes that have a higher flow rate that do not service a large area still need to have a have a higher 
consequence of failure rating than pipes with lower flow rates. Bypass pumping cost, the risk of 
property damage, environmental and regulatory consequences, the cost of pipe replacement, and 
problems from sewage backing up in the system are all greater for larger flow rates. In a worst-case 
scenario, if a pipe collapses or becomes blocked and the manholes surcharge resulting in wastewater 
flows in basements and the street, there is a greater health hazard to the public with a larger 
wastewater flow rate.  

It is proposed that the maximum daily flow rate be used as the base rating for the consequence of 
failure for each pipe in the CWSID System. For the purpose of this chapter, estimated flow has been 
based on 2022 model results.  

The other three factors that influence the rating can then be used as multipliers to adjust the sewer 
flow rate to produce a final rating. Table 8-2 lists the proposed multipliers to be assigned to each 
rating factor. An explanation of each classification and its proposed multiplier is included in the 
following sections. 
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Road Class Multiplier Zone Multiplier Depth Multiplier 

No Road or 
Residential 

1 
Open Space/ 

Industrial 
1 0-12 feet 1 

Collector 1.2 Residential 1.5 12-20 feet 1.2 

Major Arterial 3 
Commercial/ 
Institutional 

1.7   

Freeway 10     

Canal X-ing 5     

Rail X-ing 10     

 
There is a direct connection between the density of traffic and the cost and time 

associated with maintenance and repairs on sewer pipes.  Based on pipe geolocation, BC&A grouped 
streets into four major classifications: interstates, major arterials, collector streets and residential 
streets. 

• Interstates – Interstates are assigned the highest ranking, because the cost of crossing 
the freeway is significantly higher than traditional pipe installation methods. The risks to 
property and potential social disruption impacts that may result if traffic is affected are 
additional impacts that are considered in this category. The proposed multiplier for the 
pipes under the freeway was intentionally set to be high enough to generally push these 
pipes into the highest level of consequence of failure. 

• Major arterials – The next classification is the major arterials. They include Harrison 
Blvd, Washington Blvd, Hwy 126 (2000 W), Highway 89, 12th Street, and other multi-lane 
major streets. More disruption would result from traffic control for work on these streets 
than streets in the other categories. The time and money associated with maintaining the 
pipes in these streets is fairly high.  

• Collector Streets – The third classification in this category is the collector streets.  These 
streets do not have the volume of traffic that the major arterials have, but still have more 
traffic than residential streets. Their multiplier is reflective of the traffic volume.   

• Residential Streets – The fourth classification in this category is residential and other 
small streets. These streets have the smallest volume of traffic and do not add to the 
criticality ranking of a pipe. Pipes not located in roadways were also included in this 
classification. 

Also included in the road category is consideration of two additional types of crossings, canal and 
railroad crossings with multipliers as shown in Table 8-2. 

Zoning is also a factor that impacts the consequence of failure rating. A sewer pipe in an 
open field will not have as large a consequence of failure as the same sized pipe located in a 
residential subdivision or in commercial areas. For this analysis, zoning has been grouped into 
classifications: 

• Commercial – In commercial areas, there is high potential for costly impacts since these 
areas can be congested. The multiplier for commercial areas is the highest out of the three 
zoning categories.  



• Residential – Residential areas do not generally have the same potential for costly 
impacts as do more congested commercial areas. However, they do have more potential 
for adverse public health effects than do areas of industrial or open space zoning. 

• Open Space and Industrial – Areas zoned for industrial or open space are assumed to 
have the least impact from a failed pipe. 

The depth of the pipe can have a significant impact on the cost of repairs and 
rehabilitation of sewer pipe. Extensions on backhoes, very wide trenches, possible dewatering, etc. 
make repairs and maintenance much more expensive and time consuming on deeper pipes. For the 
purpose of this analysis, the depth of pipe was grouped into two categories: 

• Less than 12 feet – Pipes that are less than 12 feet deep can generally be maintained and 
repaired using standard construction techniques. 

• 12 to 20 feet – Once the depth of a pipeline exceeds 12 feet, repairs and maintenance 
begin to become more expensive and can be more time consuming. Additional equipment 
and special construction techniques add to the cost of working on these deep pipes. 

Based on the proposed approach described above, ratings 
were developed for the pipelines in the CWSID collection system.  For discussion purposes, the pipe 
ratings were divided into three levels representing increasing consequence of failure as shown in 
Figure 8-3. This includes Level 1, 2, and 3 ratings. The consequence of failure is relative only to the 
rest of the system. The top 5 percent of the pipe ratings are identified as Level 1, the highest 
importance of pipes in the system. The next 10 percent of the pipes have a consequence of failure 
Level 2. The rest of the pipes are rated Level 3 (remaining 85 percent of the system).  Characteristics 
of each level are summarized in Table 8-3. 

Level 
Total Length 
of Pipe (feet) 

1 – Highest Consequence of Failure 15,800 

2 – Moderate Consequence of Failure 29,500 

3 – Lowest Consequence of Failure 250,100 

Total 295,400 

 
Occasionally, well-intentioned policy makers desire to modify the designation of consequence of 
failure such that a higher portion of pipelines are included in Level 1 or Level 2. Their purpose is to 
make sure that all the “important” pipelines are receiving the attention they deserve. However, an 
important principle of asset management is that resources will always be limited. An asset 
management plan will only be successful if it can properly prioritize and focus its resources on the 
area of greatest need. In practicality, the five percent identified for Level 1 is already the upper limit 
of pipelines than can be focused on without overwhelming or diluting available resources.  
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The District currently employs a number of practices to inform them of the condition of assets in 
their system. Specifically, the District performs regular CCTV inspections of all pipes in the system 
and saves the recorded videos for reference. Inspection reports from these inspections are created 
and often include Pipeline Assessment and Certification Program (PACP) coding to identify existing 
pipe deficiencies.  

A common method of defining the probability of failure for individual pipelines is by using the PACP 
structural condition rating from inspection reports. PACP requires operators to record internal pipe 
defects in a standardized format. These defects can then be used to assign a condition grade to the 
pipe. While CWSID CCTV inspection reports (completed by an external company) appear to include 
PACP coding for each inspected pipe section, these reports are not readily available in a database. 
Moving forward, it is strongly recommended that the District begin requiring that all inspections are 
stored in a PACP compatible data base for future analysis. Until additional data can be collected, 
probability of failure will need to be estimated using other means. 

Due to the lack of accessibility to PACP codes for the CWSID collection system, pipe ages were used 
as an alternative metric for probability of failure. While this does not assign a specific probability of 
failure for each pipe, it does give a general indication of the typical condition.  In general terms, the 
older the pipe, the higher its probability of failure. The following list outlines the range of pipe ages 
compared to probability of failure used in this analysis. 

• Level of Service Grade A – Pipeline was installed 20 years ago or more recently.  

• Level of Service Grade B – Pipeline was installed between 20 and 40 years ago. 

• Level of Service Grade C – Pipeline was installed between 40 and 60 years ago. 

• Level of Service Grade D – Pipeline was installed between 60 and 80 years ago. 

• Level of Service Grade E – Pipeline was installed between 80 and 100 years ago. 

• Level of Service Grade F – Pipeline was installed more than 100 years ago.

Figure 8-4: Probability of Failure Levels Based on Age 
 

Probability of 
Failure Level 

Range of 
Installation 

Percent of System 
by Length 

A 2002 and Newer 19% 

B 1982-2022 19% 

C 1962-1982 27% 

D 1942-1962 26% 

E 1922-1942 0% 

F Before 1922 9% 

 



With probability and consequence of failure defined for each pipe segment, criticality can be 
calculated. Given current limitations in data, it is proposed that a criticality matrix be developed as 
shown in Figure 8-5. Instead of using discrete data points for probability of failure and consequence 
of failure, this matrix groups this information into basic level of service grades for probability of 
failure and consequence of failure levels. As additional information is gathered in the future, this 
matrix can be refined. Criticality in the matrix increases from the lower left corner to the upper right. 

Included in the matrix are recommended actions based on criticality. The intent of the recommended 
actions is to provide guidelines for the decision-making process and focus resources on the assets 
which are most critical. The recommended actions include both condition assessment and regular 
inspection activities. Condition assessment refers to specific engineering attention and evaluation for 
the purpose of identifying rehabilitation needs. Regular inspection refers to the systematic, schedule 
CCTV inspection conducted as part of routine maintenance activities. In both cases, the 
recommended schedule for the time frames listed in the table are as follows: 

Immediate  0-1 year 

Short Term  1-3 years 

Mid Term  3-5 years 

Long Term  More than 5 years 
 

Structural 
Level of 
Service 

Pipe Importance Level 3 
Recommended Action 

Pipe Importance Level 2 
Recommended Action 

Pipe Importance Level 1 
Recommended Action 

F 
Short Term Pipe Condition 

Assessment 
Immediate Pipe Condition 

Assessment 
Immediate Pipe Condition 

Assessment 

E 
Mid Term Pipe Condition 

Assessment 
Short Term Pipe 

Condition Assessment 
Immediate Pipe Condition 

Assessment 

D 
Short Term Inspection 

Schedule 
Short Term Inspection 

Schedule 
Short Term Pipe 

Condition Assessment 

C 
Mid Term Inspection 

Schedule 
Short Term Inspection 

Schedule 
Short Term Inspection 

Schedule 

B 
Long Term Inspection 

Schedule 
Mid Term Inspection 

Schedule 
Mid Term Inspection 

Schedule 

A 
Long Term Inspection 

Schedule 
Long Term Inspection 

Schedule 
Mid Term Inspection 

Schedule 

 

 
Figure 8-5: Criticality – Recommended Actions Based on Structural Rating 
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Figure 8-6 shows the CWISD collection system using this matrix to find pipe criticality. It should be 
noted that this matrix and criticality ‘score’ is only a starting point. Two things should be 
remembered as it is used to help develop future rehabilitation and inspection schedules: 

• First, the matrix is not intended as a replacement for engineering judgment. As each pipeline 
is evaluated, additional issues not covered by the matrix will need to be considered by District 
personnel when making final rehabilitation and replacement decisions. For example, if a pipe 
is generally good condition, but has one isolated structural problem, its overall level of service 
rating may be relatively good. As a result, it may be classified as a low criticality pipeline even 
though the isolated problem may merit immediate attention. In these cases, it is expected that 
District personnel will use their judgment to increase the criticality of the pipeline and 
accelerate resolution of the problem. Despite this limitation, it is believed that using the 
matrix to augment engineering judgment will enable better asset management than relying 
on institutional knowledge only. 

• Second, the proposed matrix has been developed using only data available in the GIS 
database. As additional data is collected, there is significantly more analysis the District will 
be able to do regarding criticality. Some sewer agencies are using the criticality information 
and cost data to assign a cost of failure and rating the payback of inspections and other 
maintenance activity. This type of analysis can provide an agency with the best operation and 
maintenance returns on limited budget resources. It is recommended that the District review 
this matrix periodically to review the recommended actions and identify possible 
improvements to the evaluation procedure.  Ultimately, the goal of the District is to adopt 
best practices and maximize the use of resources in addressing system management needs. 
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EXPECTED REHABILITATION AND REPLACEMENT NEEDS 

To determine the expected collection system rehabilitation and replacement costs for CWSID, BC&A 
used a database for sewer system rehabilitation and replacement unit costs that BC&A has developed 
over the last several years. This database uses past project costs and the current Engineering News 
Record (ENR) cost index to estimate unit costs for collection system pipes.  

Expected Rehabilitation and Replacement Schedule 

CWSID collection system is composed of approximately 56 miles of pipe. The total cost to completely 
replace all of the pipes in the CWSID collection system would be approximately $294 million based 
on 2023 construction costs. However, it will not be necessary to completely replace the entire system 
as it ages because of rehabilitation technologies (e.g., slip lining, cast-in-place pipe, etc.). 
Rehabilitation costs are much lower than replacement costs (20% to 60% depending on pipe 
diameter). If CWSID were able to rehabilitate the entire system rather than replace components, it 
would drastically reduce the “replacement value” to $127 million. Unfortunately, it is generally not 
possible to rehabilitate all system components due to either condition or capacity issues. Some pipes 
are beyond saving with rehabilitation, while others may require upsizing or correction of grade 
issues; all of these scenarios would require a replacement.  

To account for the limitations on rehabilitation, BC&A recommends budgeting for system renewal 
based on a combination of rehabilitation and replacement. Assuming pipes in the District’s collection 
systems need to be 50% rehabilitated and 50% replaced, BC&A calculated the rehabilitation and 
replacement “value” of the sewer collection system at $210 million.   

The timing of this investment can be estimated based on expected remaining system life of the 
existing assets. However, system life can vary, even among identical assets in similar installations. 
For this reason, it is often useful to represent system life as a statistical probability (i.e., there is an 
x% chance that a given asset will last “y” years). This probability can be based on data from past asset 
performance. Because of the limitations of data available in the CWSID system, BC&A assumed 
expected pipeline life would be similar to that of other local systems as shown in Table 8-5. 

Table 8-5 

Expected Pipeline Design Life 

Expected 
Design Life 

Lifespan Category 
Percentage of Selected 

Pipes 

50 Less than Short 8.3% 

70 Short to Moderate 17.9% 

90 Moderate to Long 46.4% 

110 Greater than Long 27.4% 

Total  100.0% 

 
Based on these expected life spans of pipes, Figure 8-7 shows the rehabilitation and replacement 
needs for the CWSID collection system based on this asset management analysis. This figure includes: 

• The cost of rehabilitation and replacement in each year based on the current estimate of each 
pipe’s end of life. 

• A 10-year moving average cost. It should be remembered that most installation dates are 
approximations based on the time of development and should not be considered exact. This 



is evident in the figure, where large spikes in rehabilitation costs are observed in 2030, 2045, 
2056, 2076 etc. Thus, the 10-year moving average gives a better overall indication of the 
recommended level of investment required to meet system needs.  

• The average annual cost of investment if the total cost is distributed equally from 2023 to 
2100. 

From Figure 8-7, a few major conclusions can be made: 

• Average recommended investment in rehabilitation and replacement of sewer collection 
system facilities is $2.1 million/year. 

• Based on statistical expectations described above, there may be a large amount of sewer pipe 
that is at or beyond its useful life. The estimated cost of replacing and/or rehabilitating these 
pipelines is $8.6 million. Action on these pipelines is recommended as soon as possible if the 
District wants to avoid the potential for costly pipeline failures. 

• There is a relatively high recommended level of investment over the next few years. This is a 
function of pipelines reaching the end of their useful life as a result of age (in the case of the 
oldest section of pipes built in the early 1920s). Inspection of these pipelines may reveal that 
they still have useful service life, but their condition should be closely monitored moving 
forward.
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In addition to the District’s current asset management approach, implementing several additional 
tasks and programs will improve the level of asset management and the District’s ability to maintain 
its system. BC&A recommends the following tasks: 

1. Fully Adopt and Implement PACP Standard – The District is already using the Pipeline 
Assessment Certification Program (PACP) to conduct pipeline condition assessment 
inspections. To fully implement PACP, the District will need to accomplish the following tasks: 

a. Create a District database with the ability to conform to PACP format. 

b. Collect additional pipe inventory data to populate database. Critical pieces of 
information to include in the District’s database are installation dates and pipeline 
material.  

c. Develop Methodology for Inspection Data Storage. The District will need to set up a 
separate database for inspection and develop a methodology for transferring data 
from inspection reports to the database.  

d. Establish District Policy for Inspections by Contractors. To ensure all inspections 
completed by contractors are in a consistent format, management and engineering 
personnel should develop and adopt a District policy that will require all future 
inspections by outside contractors to be completed in PACP format and stored in a 
compatible database. 

2. Retrieve PACP Data for Historic Inspections – The District has a large collection of historic 
video inspections. Many of these are already in PACP format. For pipelines that have been 
PACP inspected during the past few years, retrieving the PACP codes from inspection reports 
will be a quicker way to gather information on the system than conducting completely new 
field inspections. It is recommended that the District gather the available historic inspection 
and retrieve the PACP code from the videos or other reports for inclusion in the PACP 
database. In the future, it is recommended that all inspection coding be prioritized by 
criticality.  

3. Conduct Field Inspection of System Pipelines Using PACP – For those pipelines without 
recent historic inspection data, a new field inspection is recommended. As with the coding of 
historic pipelines, it is recommended that inspection coding ultimately be prioritized by 
criticality.  

4. Further Development of Asset Management Program – As noted above, the main 
shortfalls of the District’s current wastewater collection system asset management approach 
are the inability to store data from condition assessment activities in a standardized, usable 
format. The main focus of the plan presented in the previous recommendations is to develop 
a system for collecting the data required to further develop a comprehensive asset 
management program for the District. Once this data has been collected, the District will be 
able to better develop a decision support system to assist in identifying and prioritizing 
capital improvements associated with maintenance of existing assets. Therefore, it is 
recommended that the District aggressively move to implement the PACP standard and 
collect the baseline information about the condition of assets in the system. This will enable 
the District to further develop the asset management program in a period of 3 to 5 years. This 
will allow adequate time to gather condition assessment data on all pipelines and manholes 
and gather cleaning data on nearly all of the system. 

 



Items to consider in 3 to 5 years include: 

a. Refining and improving condition assessment activities; 

b. Reviewing inspection priorities; 

c. Developing better estimates of expected service life and/or probability of failure 
based on results of condition assessment activities; 

d. Revising the criticality matrix used for asset inspection and replacement 
prioritization to reflect updated estimates of expected service life and/or probability 
of failure; and 

e. Automating the decision-making process for capital facility improvements. 

It should be noted that the recommendation to fully develop the asset management program 
in 3 to 5 years should not prohibit the District from moving forward with needed 
rehabilitation projects identified during condition assessment activities. Any system 
deficiencies identified during condition assessment that require immediate attention should 
be addressed as quickly as budget and resources allow. The criticality of each asset can be 
categorized as the inspection is completed so that deficiencies can be addressed on a schedule 
which will take care of the highest risks first. The asset management program developed after 
the assessment activities have been completed will include an asset maintenance 
management strategy and also an asset renewal and replacement strategy.  

After these recommendations are implemented, asset management will change from a task that 
requires the District to react to the condition of system features that are found to be defective to a 
systemwide program to maintain and improve the condition of system components. The asset 
management will focus on the most critical tasks and provide enough information to identify the 
critical issues and prioritize the remaining components. System components will therefore get 
adequate attention without being inspected or serviced unnecessarily. 

 

 



Previous chapters of this sewer master plan have identified deficiencies and improvements related 
to the District’s collection system. The purpose of this chapter is to recommend a timeline and 
implementation schedule for the collections system improvements to be completed during the next 
10-years. This will include both capacity and condition related improvements. 

A discussion of each of the major budget categories for the collections system and how they will be 
prioritized in the 10-year implementation plan is included below: 

• Collection System Capacity Improvements – BC&A used the growth projections discussed 
in Chapter 2 of this report and the existing system hydraulic model to determine when 
collection system capacity improvements are needed (see Table 7-1 in Chapter 7). Because 
these projects are based on provided needed capacity for future growth, there is not much 
flexibility with the scheduling of these projects. While moving a project a few years forward 
or a few years back may be a possibility, major changes in timing cannot be accommodated. 
Unless growth occurs at rates significantly different than projected, failure to complete the 
projects at the recommended dates will result in the District running out of available capacity. 
The total cost of all recommended collection system improvements projects is $116 million 
in 2023 dollars (assuming all projects associated with the Weber West 2 area are completed). 
The cost of improvements needed in the next 10 years is $23 million (2023 dollars). 

• Collection System Rehabilitation Improvements – A recommended budget level for 
collection system rehabilitation improvements was developed for the District (see Chapter 
8). The recommended average annual budget value is $2.1 million in 2023 dollars. Although 
this exact amount does not need to be spent in every single year, failure to invest in the system 
at approximately this level of funding will result in system degradation over time, leading to 
costly system failures. With this in mind, this implementation plan budgets approximately $7 
million for the Hooper Lining Project and then $2.1 million per year in years without other 
large programmed expenditures. This results in a little over $21 million for rehabilitation and 
replacement over the 10-year planning window (i.e. an average of $2.1 million per year). 

Based on the total collection system improvements discussed above, Table 9-1 is a recommended 
improvement implementation plan for the next 10 years. It includes identification of all improvement 
projects that are recommended within the next 10-years, the budget required to complete those 
projects, and the recommended timing of those projects. Figure 9-1 illustrates the annual capital 
expenditures that will be required to support the recommended implementation plan. Expenditures 
have been grouped by major category for reference. Note that projects with a cost greater than $1 
million are split between two years  (10% in the first year for initial engineering and administration 
costs and 90% in the second year for construction costs). 

As can be seen, the proposed implementation plan has been set up such that the recommended level 
of funding is relatively constant from year to year. The exception is in 2025 and 2033 when capacity 
related improvements are larger than average annual levels of funding. In these cases, the District 
will either need to bond for the improvements or draw on cash reserves.  Chapter 8 also indicates 



that, based on statistical expectations for facility design life, there may be a larger amount of 
immediate rehabilitation and replacement needs than is currently budgeted for in the next few years. 
If inspection activities reveal that this is the case, this too may need to be addressed through reserves 
or bonding.  
 
Finally, it should be remembered that all values contained in both the table and the figure are in 2023 
dollars. For rate calculations and other financial planning, these values will need to be adjusted for 
inflation. 
 

  



Project 
Number 

Project Identifier 
2023  

Project Cost 
FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032 FY 2033 

Total 10-yr 
Window 

Cost 

Beyond  
10-yr 

Window1 

1 
Riverdale Railroad Yard 

Mainline 
$5,130,000            $5,130,000 

2 Ogden 30th Street Mainline $8,879,000         $887,900 $7,991,100 $8,879,000  

3 30th St. Force Main $639,000     $639,000      $639,000  

4 West Haven Mainline $11,516,000 $1,151,600 $10,364,400         $11,516,000  

5 Taylor Force Main $4,076,000            $4,076,000 

6 Farr West Mainline $12,809,000            $12,809,000 

7 North Ogden Mainline $1,626,000            $1,626,000 

8 Farr West Lift Station No. 3 $8,111,000            $8,111,000 

9 Industrial Force Main $235,000            $235,000 

10.A 
West Weber Force Main 

(w/o West Weber 2) 
$9,276,000            $9,276,000 

10.B 
West Weber Force Main 

(w/ West Weber 2) 
$12,067,000            $12,067,000 

11 
Hooper Mainline 

(w/ West Weber 2) 
(w/ West Weber 2) 

$21,607,000            $21,607,000 

12 Pioneer Road $4,856,000            $4,856,000 

13 Riverdale Stubline $880,000            $880,000 

14 South Ogden Stubline $1,735,000   $173,500 $1,561,500       $1,735,000  

15 
Annual Maintenance 

(per year) 
$14,700,000   $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000  $14,700,000  

 Hooper Lining Phase II $6,875,000 $6,875,000          $6,875,000  

Total Cost2 $115,741,000 $8,026,600 $10,364,400 $2,273,500 $3,661,500 $2,739,000 $2,100,000 $2,100,000 $2,100,000 $2,987,900 $7,991,100 $44,344,000 $71,397,000 

1 None of the costs shown have been adjusted for inflation. For rate calculations and other financial planning, these values will need to be adjusted for inflation. 
2 Total costs assume that the Weber West 2 area will be annexed requiring the associated projects. If Weber West 2 is not annexed, the 2023 total would be $ 91,343,000. 
3 Future costs are all in 2023 $’s  



 
Figure 9-1: Collection System Improvement Plan 
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Figure 10-1 is provided to show measured minimum month flow data for 2019, 2020, and 2021, with 
the projected base flow and a representation of each projected flow rates from Chapter 2. These flow 
projections alongside historical plant data were used to estimate organic, solids, and nutrient loads 
to the facility. 

 

Figure 10-1: Projected CWSID Base, Annual Average Day (AAD), Maximum Month Average Day 
(MMAD), and Peak Hour Flow Data 

The recommended future design loads for key wastewater constituents for Central Weber Sewer 
Improvement District (CWSID) are shown in Table 10-1. These key constituents include biochemical 
oxygen demand (BOD), total suspended solids (TSS), ammonia, and total phosphorus (TP). The 
existing treatment processes and proposed future alternatives must provide capacity to treat 
maximum (max) month loadings of these key constituents to meet discharge permit limits. 

Average annual loads for each constituent were first baselined to existing average day historical data 
from 2019 to 2021. Using population data, per capita loads were established for each of the years, 
and the maximum calculated per capita load was applied to the projected population data. It is 
important to note that totals include the uncertain population growth from Weber West 2 to be 
conservated in projecting loads. Figures 10-3, 10-4, 10-5, and 10-6 below show projected annual 
average loads for BOD, TSS, ammonia and TP, respectively.  
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Area 2022 2025 2030 2035 2040 2050 

BOD       

Average (ppd) 47,65 50,737 55,488 57,377 60,085 64,114 

Max Month (ppd) 53,541 57,004 62,343 64,465 67,507 72,035 

TSS       

Average (ppd) 50,139 53,381 58,381 60,368 63,217 67,456 

Max Month (ppd) 59,475 63,322 69,252 71,610 74,989 80,018 

Ammonia - N       

Average (ppd) 5,337 5,682 6,215 6,426 6,729 7,181 

Max Month (ppd) 6,204 6,605 7,223 7,469 7,822 8,346 

Total Phosphorus       

Average (ppd) 1,285 1,368 1,496 1,547 1,620 1,729 

Max Month (ppd) 1,701 1,811 1,980 2,048 2,144 2,288 

1Abbreviation: ppd - pounds per day. 

 

Figure 10-2: Average Annual BOD Loading Projection 
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Figure 10-3: Average Annual TSS Loading Projection 
 

 

Figure 10-4: Average Annual Ammonia Loading Projection 
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Figure 10-5: Average Annual Total Phosphorus Loading Projection 

Influent wastewater samples are collected at the Headworks Building just upstream of the screens 
and internally processed by CWSID. At this sampling location, return flows from the septage dump 
station, gravity belt thickeners, and belt filter presses are included in the sample. This is shown as 
the “Combined Influent” graph in the figures. The “Raw Influent” projected graph represent 
estimated influent loading before these additional return flows. This helps in understanding the 
impact that return flows have on overall influent loading and treatment capacities at the plant. BOD 
does not have a raw influent projection because minimal BOD is returned through recycle flow 
processes and the projected combined and raw influent loads overlap.  

Maximum month loads were established by using the maximum peaking factor for years 2019 
through 2021 between average and max month loads. That peaking factor was then applied to the 
average loadings to produce max month loadings. Facility capacities will be evaluated based on the 
max month loading values. Table 10-2 shows the peaking factors used for each constituent. Figures 
10-7, 10-8, 10-9, and 10-10 show the max month loading rate out to planning year 2050. 

Parameter Peaking Factor 

BOD 1.12 

TSS 1.19 

Ammonia - N 1.16 

Total Phosphorus 1.32 
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Figure 10-6: Max Month BOD Loading Projection 
 

 

Figure 10-7: Max Month TSS Loading Projection 
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Figure 10-8 Max Month Ammonia Loading Projection 
 

 

Figure 10-9: Max Month Total Phosphorus Loading Projection 
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A primary focus of the Master Plan is the solids process outlook at CWSID. Many of the near-term 
capital projects and challenges are solids-focused, so understanding the projected solids production 
is useful in evaluating existing and future capacities and alternatives. The two main solids streams 
that feed the solids processes are the primary sludge (PS) flow and the waste activated sludge (WAS). 
The solids outlook from these two streams are summarized in Tables 10-3 and Table 10-4.  Projected 
PS flows and loads are based on existing primary clarifier TSS percent removal and percent solids of 
3 to 4 percent. Project WAS flows and loads were based on solids range of 0.5 to 1.0 percent.  

Year 

Annual 
Average PS 
Load (ppd) 

(1) 

Maximum 
Month PS 

Load (ppd) 
(2) 

Peak Day 
PS Load 
(ppd) (2) 

Average 
Annual PS 

Flow Range 
(MGD) (3) 

Maximum 
Month PS 

Flow (gpm) 
(3) 

Peak Day 
PS Flow 
Range 

(gpm) (3) 

2030 31,608 44,042 53,788 60-104 71-122 86-150 

2040 36,521 50,461 62,051 70-121 81-140 100-172 

2050 40,043 55,478 68,314 77-133 89-154 110-190 

1 Annual average PS load assumes 55% removal through primary clarifiers. 
2 Maximum Month and Peak Day PS load assumes 65% removal through primary clarifiers. 
3 Minimum PS flow range based on 50% removal & 4% solids. Maximum PS flow range based on 65% removal & 3% solids.  
Abbreviations: gpm = gallons per minute, MGD = million gallons per day. 

Year 

Annual 
Average 

WAS Load 
(ppd) (1) 

Maximum 
Month WAS 
Load (ppd) 

Peak Day 
WAS 
Load 
(ppd) 

Average 
Annual 

WAS Flow 
Range 

(gpm) (2) 

Maximum 
Month WAS 
Flow (gpm) 

(2) 

Peak Day 
WAS 
Flow 

Range 
(gpm) (2) 

2030 27,503 30,177 48,302 270-302 268-298 383-428 

2040 31,779 35,412 55,810 316-353 317-354 443-494 

2050 34,843 38,371 61,192 315-351 315-351 485-542 

1 Annual average WAS load based on return activated sludge (RAS) recycle rate of 53% 
2 Minimum WAS flow range based on RAS recycle rates of 49%. Maximum WAS flow range based on RAS recycle rates of 
58%. 

Graphical figures of PS load and flow projections are shown below in Figures 10-11, 10-12. Figure 10-
11 shows the measured total PS load from 2019 to 2021 for both the activated sludge (AS) primary 
clarifiers and trickling filter (TF) primary clarifiers. The projected curve on the graph represents 
future AS PS load only since it is anticipated that flow to TF will be discontinued, and all flow will be 
sent to the AS side.  

The stacked graph in Figure 10-11 shows existing data broken into three categories; measured AS 
PS, measured TF PS from influent, and measured TF PS remainder. The TF PS load data provided by 
CWSID are the sum of both influent and remainder stacked graphs. The measured TF PS load from  



 

Figure 10-10: Max Month PS Load Projections 
 

 

Figure 10-11: Max Month PS Flow Projections 
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the influent is calculated by the influent flow sent to the TF side and the influent TSS with 55 percent 
primary clarifier removal. The measured TF PS remainder are unknown solids accumulation in the 
trickling filter process, either from solids sluffing off the trickling filters returning via humus return 
or measurement error. 
 
It is important to note that PS percent solids for the AS plant is 3.7 percent and the TF plant is 
3.2 percent. Flow data from the PS pumps for both AS and TF are similar even though 1/5 of the total 
plant flow is going to the TF.  
 
Figures 10-13 and 10-14 show the projected WAS load and flows. The flow projections shown in 
Figure 10-3 do not show a linear increase in WAS flow because of the addition of new aeration basins 
during the planning years. Through 2022 to 2030, it is modeled with six aeration basins online, with 
the solids retention time (SRT) staying the same. As the load to the aeration basins increases, the 
mixed liquor suspended solids (MLSS) and return activated sludge (RAS) concentrations increase. 
Because of the increase in RAS concentration, the WAS flow does not need to increase appreciably to 
increase the wasting. WAS flow needs to gradually increase between years 2030 and 2040 as MLSS 
and RAS concentrations stay relatively constant since volume increases. The same thing is happening 
in 2040 when an additional aeration basin (seven total) is constructed online as adjustments to RAS 
and MLSS concentrations increase but the wasting increase lags behind. 

  



  

 

Figure 10-12: Max Month WAS Load Projections 

 

Figure 10-13: Max Month WAS Flow Projections 
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CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-1 

CHAPTER 11 

EXISTING FACILITIES REVIEW AND CONDITION ASSESSMENT 

BACKGROUND 

As part of the Wastewater Master Plan update, Carollo Engineers, Inc. (Carollo) conducted a condition 
assessment and reviewed existing facilities currently operated and maintained at Central Weber 
Sewer Improvement District’s (CWSID or District) water reclamation facility (WRF). The condition 
assessment was conducted over two site visits on May 4th and 11th, 2022 and included process 
mechanical, structural, and electrical engineers, and involved District staff responsible for various 
unit treatment processes. This effort documents the current capacities and condition of existing 
maintained and operated assets. Findings of this task will be used in conjunction with other 
information (i.e., hydraulic and unit treatment capacity evaluation) as the basis for identifying 
needed improvements to maintain an acceptable level of service and operational risk.  

Scope of Work 

This effort documents the current capacity and condition of existing unit processes and related 
equipment at CWSID’s water reclamation facility. Full descriptions of CWSID’s plant facilities are 
included in this chapter, which have been updated referencing information with full descriptions in 
Chapter 2 - Review of Existing Facilities of the Treatment Plant Evaluation and Master Plan dated 
February 2018. The previous review effort focused on critical needs or capacity limitations based on 
CWSID staff experience, Utah Administrative Code R-317 and American Society of Civil Engineers 
(ASCE)/ Water Environment Federation (WEF) Manual of Practice No. 8. This current effort is similar 
but primarily relies on documented visual inspections made by professional engineers and CWSID 
staff. It also considers updated wastewater rules and guidance documents and recommendations 
made in the previous facility plan, the Treatment Plant Evaluation and Master Plan dated February 
2018. Recommended improvement projects will be identified referencing the unit process capacity 
and condition assessment effort in this chapter.  

Water Reclamation Facility 

The CWSID water reclamation facility consists of two process trains: (1) a new activated sludge (AS) 
treatment process completed in 2012; and (2) a trickling filter (TF) treatment process train that is 
part of the original facility constructed in 1957. The District currently splits flow to both the TF and 
AS Treatment Processes but most of the influent raw wastewater is directed to the new AS Treatment 
Process. Facilities operated and maintained by the District are designated by the associated 
treatment train with a ‘TF’ or ‘AS’ prefix. Several facilities, including solids handling, cogeneration, 
chlorine contact basin and chemical storage facilities, are shared between the two treatment trains. 
A site plan of the existing treatment facilities for each treatment process is presented in Figure 11-1. 

Thickened waste activated sludge (TWAS) and primary sludge from AS Treatment Process is blended 
with the primary sludge from the TF Treatment Process and digested to meet Class B biosolid quality 
as defined in the Environmental Protection Agency (EPA)’s “A Plain English Guide to the EPA Part 
503 Rule.” Through an agreement with Western Basin Land & Livestock, LLC, the CWSID land applies 
most of its dewatered Class B biosolids and composts the remainder at the Weber County-operated 
facility located just north of the CWSID water reclamation facility. Refer to Figure 11-2 for a CWSID 
Solids Handling Schematic. 
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Figure 11-1: CWSID WRF Site Plan
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Figure 11-2: CWSID Solids Handling Schematic
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Plant Expansion Projects. 

The original CWSID water reclamation was first constructed in 1957 and consisted of the following 
TF Treatment Process and related facilities:  

• Control Manhole.  

• Screen Chamber. 

• Grit Chamber. 

• Parshall Flume. 

• Primary Clarifiers (Nos. 1 to 3). 

• Raw Sludge Pump Station. 

• Trickling Filters (Nos. 1 to 12). 

• Final Clarifiers (Nos. 1 to 3). 

• Chlorination.  

• Control Building. 

• Sludge Holding Tank. 

• Sludge Drying Beds. 

The Control Building housed administrative offices, laboratory, locker rooms, an Influent wet well, 
influent pumps, sludge holding tanks and transfer pumps and sludge conditioning filters and related 
equipment.  

The original facility was expanded and improved under the following additional projects listed in 
Table 11-1.  
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Table 11-1 

Renovation and Improvement Projects Summary 

Project Name Improvement Description 
Year 

Construction 
Started 

Sewage Treatment 
Plant Part II - General 
Contract 

• Screen Chamber 

• Grit Chamber 

• Control Building 

• Influent Pump Station 

• Dewatering/Lime Storage 

• Garage and Shop Area 

• TF Primary Clarifiers 1-3 

• Chlorine Building 

• Trickling Filters 1-12 

• TF Final Clarifiers 1-3 

• Well Building 

• Sludge Hold Tank 

• Electrical Substation 

• Dewatered Storage Area  

1957 

 

• TF Raw Sludge Pump Station  

• Administration Building?  

• Maintenance Building? 

 

Construction of 
Sludge Processing 
Facilities 

• Primary Digester 

• Secondary Digester 

• Digester Control Building 

• Interim Dewatering 

• Unit Electrical Substation  

• Dewatered Sludge Storage Area 

1983 

Humus 
Return/Recirculation 
Pump Station 

• Humus Return/Recirculation Pump Station and 
Flume Structure 

1984 

Biosolids Dewatering 
Facility 

• New Biosolids Dewatering Facility 1995 

Final Clarifier and 
Chemical Building 

• Utility Water and Scum System Facility at TF 
Primary Clarifiers 

• TF Final Clarifier No. 4 

• Chemical Building (Gas Chlorine)  

• Chlorine Vapor Removal System (Wet Caustic 
Scrubber) 

• Electrical Transformer/Switchgear and Standby 
Generator 

• Scum System Facility 

• New Lab Building  

1998 
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Table 11-1 

Renovation and Improvement Projects Summary (continued) 

Energy Recovery 
Facility 
Improvements 

• Energy Recovery Facility 

• Existing Digester Control Building Modifications 
2000 

New Utility Water 
Pump Station and 
Existing Raw Sludge 
Pump Station 
Modifications 

• New Utility Water Pump Station  

• Air Diaphragm Pumps and Related Air 
Compressors at Control Building 
(Primary Sludge) 

2004 

Activated Sludge 
Plant Expansion 

• Activated Sludge Headworks Facility: Influent 
Screens, Grit Chambers, Influent Pumps 1-3, and 
Load-Out 

• AS Primary Clarifiers 1-2 and Splitter Box 

• AS Raw Sludge Pump Station 

• Blower Building w/ Blowers 1-3 

• AS Aeration Basins 1-4 

• AS Secondary Clarifiers 1-4 

• Return Activated Sludge (RAS)/Waste Activated 
Sludge (WAS) Pump Station  

• Chlorine Facility: Contact Basins 1-3, 
Dechlorination Building, and Utility Water Pump 
Station  

• Chlorine Contact Outlet Box 

• Outfall Control Box 

• Effluent Pump Station  

• Effluent Diversion and Junction Boxes 

• Sludge Thickening Building and Sludge Blending 
Tanks 

• Digester Control Building  

• Primary Digesters 3-4 

• Existing Digester Control Building Modifications 

• AS Influent and Effluent Metering Vaults 

• Diversion Metering Vaults 

2012 
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Table 11-1 

Renovation and Improvement Projects Summary (continued) 

Phase 1 Nutrient 
Removal and 
Electrical Upgrades 

• Ferric Chloride Building and Chemical Feed 
Systems 

• Primary Clarifier Splitter Box  

• Primary Clarifier Bypass Meter Vault 

• Primary Clarifier Modifications 

• Existing Primary Clarifier Splitter Modifications 

• Trickling Filter Pump Station Modifications 

• Humus Return Pump Station Modifications 

• Electrical Site Improvements 

• Standby Power Improvements: Switchgear, 
Automatic Transfer Switch (ATS), and New 
Standby Generator 

2019 

Drying Bed 
Expansion 

• Drying Bed Expansion 2021 

Phase 2 Bioreactor 
Expansion Project 

•  Influent Pump 4 at AS Headworks 

• AS Bioreactors 5-6 

• AS Secondary Clarifiers 5-6 and Scum Box 

• RAS/WAS Pump Station 

• Aeration Blower 4 at Blower Building 

• Ultraviolet (UV) Disinfection Building and 
Existing Chlorine Contact Basin Modifications 

2022 

 
Operational Practices. 

Federal, State, and CWSID’s own standards and rules for owning and operating public water 
reclamation facilities are referenced in this section when describing and evaluating existing facilities. 
An exhaustive list of applicable rules and regulations is not provided here.   

Wastewater Rules and Governing Codes 

Federal rules surrounding the public wastewater systems generally fall under the United States’ 
Clean Water Act (CWA) passed in 1972 and the Water Quality Act (WQA) passed in 1987. The EPA is 
charged with developing specific requirements, regulations, and new standards for publicly owned 
treatment works (POTWs) like the CWSID WRF. Some of these include: (1) nutrient removal and 
impact of a discharge on waters of the United States, (2) control of pathogenic organisms, (3) removal 
of organic and inorganic substances, (4) identifying priority pollutants (e.g., polyfluoroalkyl 
substances (PFAS)/ perfluorooctanoic acid (PFOA) type chemicals), and (5) application of biosolids 
to agricultural and non-agricultural land. The EPA publishes rules in the Federal Register which are 
codified in Part 40 of the Code of Federal Regulations (CFR).  

Water quality regulations for the State of Utah fall under the Utah WQA and specific rules 
surrounding wastewater collection and treatment, and disposal systems are defined under 
Title R317 of the Utah Administrative Code as published by the Office of Administrative Rules. The 
Division of Water Quality (DWQ) under the Utah Department of Environmental Quality (DEQ) is 
tasked with developing State of Utah rules that protect the water quality of the State’s surface and 
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groundwater resources. Proposed rule changes are published in the Utah State Bulletin published by 
the Office of Administrative Rules and are also posted on DWQ’s website.  

Some of the other related rules and governing codes that apply to water reclamation facilities include:  

• International Building Code (IBC). 

• National Electric Code (NEC).  

• American National Standards Institute / American Society of Civil Engineers (ANSI/ASCE). 

• Utah State Plumbing Code (USPC).  

• International Conservation Energy Code ICEC).  

• International Mechanical Code (IMC).  

• International Fire Code (IFC).  

• National Fire Protection Agency (NFPA). 

• Occupational Safety and Health Administration (OSHA). 

REVIEW OF EXISTING FACILITIES  

This section provides an overview of CWSID WRF existing unit treatment processes and identifies 
any hydraulic capacity or equipment or unit process redundancy limitations. The review of the 
existing CWSID WRF under this section is organized as follows:  

• Facility Overview.  

• Influent Conveyance. 

• Activated Sludge Treatment Process. 

• Trickling Filter Treatment Process.  

• Solids Handling.  

• Power Distribution and Cogeneration.  

Facility Overview 

The CWSID WRF is comprised of two different treatment systems: (1) AS Treatment Process, and (2) 
TF Treatment Process. The TF Treatment Process is older and was constructed as part of the original 
WRF while the AS Treatment Process is new and was constructed 2012. The CWSID currently 
operates both the AS and TF Treatment Processes, diverting flow between the two at an approximate 
80/20 AS/TF flow split ratio. When the Phase 2 expansion is completed, the CWSID will divert 100 
percent of all raw influent flow to the AS Treatment Process and only use the TF Treatment Process 
to treat wet weather flow events when flow exceeds 75 million gallons per day (mgd). To maintain 
fixed film growth on the trickling filters, a base flow less than 10 mgd is currently directed to the TF 
Treatment Process.  

Influent Conveyance  

There are two 54-inch diameter and 60-inch diameter gravity sewer lines (X and X) from the CWSID 
wastewater collections located just south of Pioneer Road south of the CWSID WRF. These two sewer 
trunk lines are connected to a single cast-in-place 9-foot-wide and 5-foot-deep concrete channel that  
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crosses underneath Pioneer Road (as a siphon) and directs sewer to either the TF Headworks or to 
the AS Headworks. A third gravity sewer line (a 54-inch diameter pipeline constructed under the 
2012 expansion project) conveys sewer from the CWSID wastewater collection system, and also 
conveys septage from the CWSID’s septage receiving station.  

All raw influent from the CWSID wastewater collection system is currently directed to the AS 
Headworks, bypassing the TF Headworks by a closed gate located at the Influent Junction Structure. 
The AS Headworks flow splitter box is not currently used, as it is intended to split flow between the 
existing and future AS Headworks facilities. The east bifurcation conveys flow to the AS Headworks 
while the west bifurcation includes a temporary closure wall. In the future when the AF Headworks 
is expanded, stainless steel stop logs may be dropped into raw influent channels to split flow to each 
between the two AS Headworks facilities.  

Figure 11-3: Headworks Influent Junction Structure  

The CWSID WRF is not currently equipped to measure the total raw wastewater flowrate entering 
the facility. An electromagnetic flowmeter measures the total primary influent (PI) flowrate to the AS 
Treatment Process from the AS Influent Pump Station. A similar flowmeter is not available on the TF 
Treatment Process since the Parshall flume located upstream of the TF Headworks (see photo below) 
is bypassed. Another Parshall flume is used to measure the humus flowrate returned to the TF 
Headworks (see photo below). This flow is combined with primary influent diverted from the AS 
Headworks to the TF Treatment Process. CWSID currently adjusts flow from the AS Influent Pump 
Station and any excess flow overflows walls/weir in the AS Headworks downstream of the vortex 
grit chambers and flows by gravity in a pipe that connects to the TF Headworks downstream of the 
aerated grit chambers.  
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Figure 11-4: TF Headworks Parshall Flume 

 

Figure 11-5: Humus Return Parshall Flume 
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Figure 11-6: CWSID WRF Influent Conveyance 

Return Flows and Plant Drains. 

AS Treatment Process Plant Drains. 

Return flows to the AS Treatment Process include:  

• Pressate from the Dewatering Building.  

• Filtrate from Gravity Belt Thickeners? 

• Groundwater from structural underdrain systems. 
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The following return flows are currently discharged to the AS Treatment Process plant drain:  

• AS Headworks (sump pumps). 

• AS Influent Meter Vault. 

• WAS Thickening Building.  

• AS Blower Building. 

• RAS/WAS Pump Station (PS). 

• Chlorine Contact Basin Drains. 

• Final Effluent Flow Meter Vault. 

The following are structural underdrain systems where groundwater is pumped from below 
structures and discharged to the AS Treatment Process plant drain:  

• AS Primary Clarifier and Primary Sludge PS Underdrain Systems. 

• Aeration Basin Underdrain System.  

• AS Secondary Clarifiers Underdrain System.  

Activated Sludge Treatment Process 

Figure 11-7 depicts the overall liquid process schematic of the AS Treatment Process. 
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Figure 11-7: AS Treatment Process Liquid Flow Schematic 
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AS Headworks and Influent Pump Station. 

The AS Headworks that was constructed as part of 
the 2012 expansion is a multi-level structure and 
houses covered influent wastewater channels, 
screening equipment, screenings washer/compactor 
equipment, vortex grit chambers, grit cyclone and 
classification equipment, conveyors, truck load-out 
and supporting electrical, heating, ventilation, and air 
conditioning (HVAC) equipment, and 
instrumentation and control equipment. CWSID 
recently reconfigured the screening and 
washer/compactor equipment and removed 
sluiceways and the SerpentixTM type screenings 
conveyor. A future AS Headworks expansion is 
anticipated where the current facility is extended to 
the west. 

The AS Headworks also includes a septage receiving 
tank where septage received at the septage receiving 
facility can be stored and sampled before being 
introduced to the CWSID WRF.  

One climber-type screen is located in each of the two 
cast-in-place concrete influent channels. The screens 
are climber-type, front-cleaned mechanical bar 
screens and discharge screenings to dedicated 
washer/compactors that in turn discharge washed 
and compacted screenings to a small, dedicated 
dumpster. Figure 11-8 shows the front of the influent 
screens and Figure 11-9 shows the back of the screen 
and also shows the dedicated washer/compactor and 
small dumpster. The dumpsters are emptied into 
haul trucks by CWSID operations staff.  

Once screened, the plant influent passes to a vortex 
grit chamber unit process where grit settles to a 
bottom hopper and degritted effluent flows to the 
Influent Pump Station wet well. The settled grit is 
later pumped upstairs to grit classification 
equipment above the truck load-out bay. Conveyors 
are used to convey grit from the classifiers to trucks 
located below on the first-floor load-out bay.  

 

  

Figure 11-8: AS Headworks Influent 
Screen 

 

 

Figure 11-9: AS Headworks Screen 
and Compactor 
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Table 11-2 

AS Headworks Equipment Summary 

Parameter Units Value 

Screening 

Type   

Quantity no. 2 

Treatment Capacity, each mgd 60 

Hydraulic Capacity, one out of 
service 

mgd 80 

Motor Size horsepower (hp) 2.0 

Bar Size inches 1/2 

Nominal Bar Spacing inches 1/2 

Design Headloss at Peak Hour 
Flow (PHF) 

feet 1.90 

Nominal Clean Screen 
Headloss 

inches 6 

Screenings Compactor 
Quantity 

no. 2 

Screenings Compactor 
Capacity, each 

cubic feet per hour (cfh) 75 

Screenings Compactor Motor 
Sizes 

hp 7.5 

Screenings Compactor 
Capacity at Maximum Month 
Flow (MMF) 

  

Grit Removal 

Type  Vortex Chamber 

Quantity no. 2 

Peak Hydraulic Capacity, each mgd 70 

Design Headloss at PHF feet 2.4 

Motor Size hp 2.0 

Diameter feet 24 

Grit Pump Type  
Recessed Impeller, 

Centrifugal 

Grit Pump Design Flow  gallons per minute (gpm) 300 

Grit Pump Design Total 
Dynamic Head (TDH) 

feet 63 

Grit Pump Motor Size hp 40 

Grit Cyclone Quantity no. 4 

Grit Cyclone Diameter inches 12 
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Table 11-2 

AS Headworks Equipment Summary (continued) 

Grit Pump Motor Size hp 40 

Grit Cyclone Quantity no. 4 

Grit Cyclone Diameter inches 12 

Grit Cyclone Capacity, each gpm 300 

Grit Classifier Quantity no. 2 

Grit Classifier Diameter, each inches 18 

Grit Classifier Motor Size, each hp 1.0 
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Figure 11-10: CWSID Headworks Plan
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The Influent Pump Station is located immediately 
downstream of the AS Headworks’ vortex grit chambers and 
includes a wet well, three large submersible influent pumps 
(with space for a fourth pump) located in a dry pit. Each 
influent pump is driven by a variable frequency drive that is 
controlled based on wet well water surface elevations 
(WSE). The current Phase 2 expansion project will add a 
fourth influent pump and replace one of the existing influent 
pump variable speed drives. As indicated in the AS 
Treatment Process hydraulic profile (see Figure 11-3), 
influent pumps lift plant influent to the AS Primary Clarifier 
splitter box. CWSID staff can bypass plant influent to the TF 
Treatment Train by directing plant influent to the bypass 
channel located between the two vortex grit chambers and 
ultimately to a 60-inch diameter bypass pipeline.  

The total flowrate pumped to the AS Treatment Process is 
measured by the Influent Flow Meter No. 1. This flowmeter 
is an electromagnetic type, is located on the discharge 
pipe/manifold and is housed inside a below grade, cast-in-
place concrete vault.  

Table 11-3 

AS Influent Pump Station Summary 

Parameter Units Value 

Pump Type  Dry-Pit Submersible 

Existing Pump Quantity no. 3 

Future Pump Quantity no. 4 

Design Flow, each mgd 30 

Design TDH, each feet 35 

Motor Size hp 350 

Firm Pump Capacity (1) mgd 90 

Drive Type, each  
Variable Frequency Drive 

(VFD) 

1 One pump out of service. 

AS Primary Clarifiers and Primary Sludge Pump Station. 

Primary influent is pumped to a Primary Clarifier Splitter Structure from the AS Influent Pump 
Station and gravity flows to two existing AS Primary Clarifiers.AS Primary Clarifiers are summarized 
in Table 11-4.  

Figure 11-11: Influent Pump 
Station 
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Table 11-4 

CWSID AS Primary Clarifier Nos 1. And 2 Design Criteria 

Parameter Units Value 

  Quantity of Primary Clarifiers  2 

  Diameter, each feet 145 

  Surface Area, each feet 16,500 

  Side Water Depth, each feet 12 

  Recommended Surface Overflow 
Rate 

     Average Annual Flow 

     Max Month Flow 

 

gpd/sf 

gpd/sf 

 

1,0001 

1,250 

  Existing Capacity 2 

     Average Annual Flow 

     Max Month Flow 

 

mgd 

mgd 

 

33.0 

41.2 

  Existing Detention Time 1, each 

     Average Annual Flow 

     Max Month Flow 

 

hours 

hours 

 

2.15 

1.80 

  Motor Horsepower, each hp 1.0 
1 Average Annual Surface Overflow Rate Max Value per Utah Administrative Code R317-3-6. 
2 ALL units in service. 
3 Abbreviation: gpd/sf = gallons per day per square feet. 

CWSID bypass flows around the AS Primary Clarifier splitter box to downstream Aeration Basins to 
provide additional carbon for biological nutrient removal processes. Under the Phase I project, a 
second Primary Clarifier splitter box was constructed that included two new plant influent lines 
stubbed for future Primary Clarifiers 3 and 4, and a 30-inch diameter bypass line and meter vault 
that combines plant influent with primary effluent. A motorized slide gate is used to regulate the 
plant influent flowrate that is bypassed. On average, 1.9 mgd of primary influent is bypassed 
throughout the year for biological phosphorus removal. 

The AS Primary Sludge Pump Station pumps scum and primary sludge from AS Primary Clarifiers 
through a 10-inch diameter PS pipeline to Sludge Blending Tanks. Both primary sludge and scum 
pass through in-line grinders located upstream of mechanical diaphragm pumps. Clear water from 
the Scum Pit is also pumped to the Primary Clarifier splitter box using a dedicated screw centrifugal 
pump. The AS Primary Sludge Pump Station is summarized in Table 11-5. See Figure 11-12 for a plan 
view of the AS Primary Sludge/Scum Pump Station.  
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Table 11-5 

CWSID AS Primary Sludge/Scum Pump Station Design Criteria 

Parameter Units Value 

Primary Sludge and Scum Pumps   

  Pump Type  Mechanical Diaphragm 

  Existing Pump Quantity  3 (2 Duty + 1 Standby) 

  Design Flow, each gpm 175 

  Design TDH, each feet 25 (1) 

  Motor Horsepower, each hp 15 

  Firm Pumping Capacity (1) gpm 350 

Primary Sludge Grinders   

  Type  In-Line 

  Quantity  3 (2 Duty + 1 Standby) 

  Capacity gpm 800 

  Motor Size, each hp 3 

Primary Scum Subnatant Pumps   

  Pump Type  Screw Centrifugal 

  Existing Pump Quantity  1 (1 Duty + 0 Standby) 

  Design Flow, each gpm 370 

  Design TDH, each feet 25 (1) 

  Motor Horsepower, each hp 3 
1 Estimated value from Wastewater Treatment Plant Expansion record drawings dated 2012. 
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Figure 11-12: AS Treatment Process Primary Sludge Pump Station  
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Aeration Basins Nos. 1 to 6. 

AS Aeration basins are anticipated to be grouped in sets of four with corresponding sets of two 
primary clarifiers and sets of four secondary clarifiers. The four existing aeration basins, four 
secondary clarifiers, and two primary clarifiers were constructed in 2012. Two additional aeration 
basins and two new secondary clarifiers are currently under construction. These facilities are 
hydraulic, below grade, cast-in-place concrete structures that are open to the atmosphere. 
Equipment, such as aeration systems, clarifier mechanisms, mixers, and recirculation pumps, are 
placed inside the structure and operate under submerged conditions. The AS Blower Building 
provides air for the diffused aeration systems located in the aeration basins. One blower building 
housing five aeration blowers should provide enough air to support up to eight aeration basins.  

Aeration Basins 1 to 4 were constructed as part of the 2012 expansion project, and Aeration Basins 5 
to 6 are currently under construction as part of the Phase 2 expansion project. The activated sludge 
secondary treatment facilities were designed to meet future Utah Pollutant Discharge Elimination 
System (UPDES) nutrient limits: An annual average total phosphorus (TP) concentration of 1.0 
milligram per liter (mg/L) per Technology Based Phosphorus Effluent Limits (TBPEL). Phase 2 will 
increase the CWSID WRF secondary treatment capacity by adding two new aeration basins (5 and 6) 
and two new secondary clarifiers (5 and 6). The Aeration Basin Aeration Influent Structures (typical 
for Aeration Basins 1 to 4 and 5 to 8) receive both PI and RAS and splits this combined flow stream 
among the in-service aeration basins.  

As shown in Figure 11-13, each of the aeration basins is designed to operate in a sequential anaerobic, 
anoxic, oxic configuration (i.e., A2O) biological wastewater treatment configuration. The anaerobic 
zones (Zone 1) are provided to stress aerobic phosphate accumulating organisms (PAOs) so they 
release phosphorus for subsequent excess biological uptake of phosphorus in downstream aerated 
zones (i.e., via luxury uptake). To mix basin contents, each anaerobic zone is equipped with floating 
mixers that are attached to mooring cables. The anoxic zones (Zone 2) are designed to utilize portions 
of the organic carbon in the wastewater along with recycled mixed liquor from the aerated zone to 
biologically remove nitrates by denitrifying microorganisms that convert nitrates (NO3) to nitrogen 
gas (N2). The oxic zones each have fine bubble diffused aeration systems that convert air from 
aeration blowers into fine bubbles that efficiently supply oxygen to nitrifying microorganisms, 
converting ammonia (NH3) to nitrates. Each of the Aeration Basins contains a total of approximately 
13,000 fine bubble diffusers located in Oxic Zones 3, 4 and 5. Mixed liquor (ML) recycle pumps are 
used to return mixed liquor (approximately 267 percent of the average annual daily flow [AADF] or 
72 mgd) from the oxic zones to the anoxic zones. There is a total of eight ML recycle pumps (two per 
basin) and each is sized to lift 6,250 gpm flowrate 3-foot TDH. The design of AS Aeration Basins Nos. 
1 to 6 is summarized in Table 11-6.  

The Aeration Basins can be converted from an A2O biological treatment process to a Modified 
Ludzack-Ettinger (MLE) process by converting the Anaerobic Basin (Zone 1) to an Anoxic Basin. This 
conversion would eliminate the CWSID’s ability to remove phosphorus biologically and would 
require chemical addition exclusively (ahead of either primary or secondary clarifiers) to meet a total 
phosphorus discharge limit. A new Chemical Building to store ferric chloride chemical and house 
chemical dosing equipment was constructed under the Phase I expansion project.  
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Table 11-6 

AS Aeration Basin Nos. 1 to 6 Design Summary 

Parameter Units Value 

Flow 

   AADF mgd 49(1) 

   MMF mgd 58.8(1) 

   PHF mgd 75.0(2) 

Biochemical Oxygen Demand 
(BOD) 

  

   AADF pounds per day (lbs/day) 63,162 

  Average Day Maximum Month 
(ADMM) 

lbs/day 73,559 

Total Suspended Solids (TSS)   

   AADF lbs/day 65,124 

   ADMM lbs/day 78,953 

Total Kjeldahl Nitrogen (TKN)   

   AADF lbs/day 9,808 

  ADMM lbs/day 14,810 

Total Phosphorus (TP)   

   AADF lbs/day 1,373 

   MMF lbs/day 2,109 

Temperature   

   Winter degrees Celsius 10 

   Summer degrees Celsius 18 

Mixed Liquor Suspended Solids 
(MLSS) Range 

mg/L 2,800 to 3,450 

Total Solids Retention Time 
(SRT) Range 

days 13-16 

1 Year 2040 design values from Sheet G-03 Phase 2 CWSID WRF expansion. 
2 Maximum Peak Wet Weather Design Capacity. 

Each aeration basin provides approximately 7.8 mgd AADF and 9.8 mgd ADMM of treatment capacity. 
Since the AS Treatment Process is currently limited to 75.0 mgd PHF, the maximum hydraulic 
capacity per basin is approximately 12.5 mgd PHF. However, as noted in the previous facility plan, 
CWSID WRF staff observed 59.0 mgd flow through the AS Treatment Process during a high wet 
weather event that occurred in the year 2017, which may better define aeration basin hydraulic 
maximum capacity at approximately 14.8 mgd per unit. With one aeration basin offline, the maximum 
firm aeration basin treatment capacity will be 49.0 mgd ADMM after the Phase 2 expansion is 
completed.  

Figures 11-13 and 11-14 show Aeration Basins 1 to 4 and 5 to 6, respectively. 
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Figure 11-13: AS Treatment Process Primary Sludge Pump Station - AS Aeration Basins Nos. 1 to 4  
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Figure 11-14: AS Treatment Process Primary Sludge Pump Station - AS Aeration Basins Nos. 5 to 6 
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Table 11-7 

CWSID Aeration Basin Nos. 1 through 6 

Parameter Units Value 

Aeration Basin Quantity no. 6 

Process Configuration  A2O 

Anaerobic Basin (Zone 1)   

   Quantity per Train no. 1 

   Volume, each basin million gallons (MG) 0.37 

   Total Volume MG 2.22 

   Mixer Type  Floating mixer w/ mooring cables 

   Mixer Quantity no. 1 

   Mixer Size, each hp 5 

Anoxic Basin (Zone 2)   

   Quantity per Train no. 1 

   Volume, each basin MG 0.36 

   Total Volume MG 2.16 

   Mixer type  Floating w/ mooring cables 

   Mixer Quantity mg/L 2 

   Mixer Size hp 5 

Aeration Basin (Zones 3-5)   

   Quantity per Train  no. 3 

   Volume, each MG 2.5 

   Total Volume MG 10.0 

    Average Annual Oxygen 
Demand (Actual Oxygen 
Requirement [AOR]) 

lbs/day 34,300 

    Maximum Day Oxygen 
Demand (AOR)  

lbs/day 44,343 

   Diffuser Type  Fine bubble, membrane 

   Diffuser Quantity, each basin no. 3,336 

   Diffuser Quantity, Total no. 13,344 

   Average Air Flow per Diffuser 
standard cubic feet per minute 

(scfm) per diffuser 
1.0 

Mixed Liquor Recycle Pumps   

   Pump Type  Submersible, propeller 

   Pump Quantity, per Basin no. 2 (2 Duty + 0 Standby) 

   Design Flow, each  6,250 

   Design TDH, each  3 

   Motor Size hp 12.2 
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AS Secondary Clarifiers and RAS/WAS Pump Station. 

Four new AS Secondary Clarifiers were constructed in 2012 along with the four aeration basins and 
two primary clarifiers. Under the current Phase 2 expansion project another two secondary clarifiers 
will be constructed. Each secondary clarifier is similar, having a 145-foot diameter, 15.9-foot side 
water depth and 16,513 cubic feet surface area. Each AS Secondary Clarifier offers approximately 9.4 
mgd AADF and 11.8 mgd ADMM firm flow capacity, assuming one unit is out of service. The firm total 
capacity of the secondary clarification process is approximately 47.0 mgd AADF and 58.8 mgd ADMM. 
Peak hydraulic capacity, assuming all six secondary clarifiers are online, is approximately 12.5 mgd. 
However, based on the wet weather flow event observed in the year 2017 by CWSID WRF staff, the 
unit secondary clarifier hydraulic capacity may be 14.8 mgd.  

Flow is directed to each secondary clarifier from the mixed liquor flow splitter box located at the end 
of each set of aeration basins. Secondary effluent overflows the clarifier weir into the inboard launder 
and flows by gravity in secondary effluent yard piping to the Chlorine Contact Basins. Settled solids 
are removed as the clarifier mechanism sweeps settled solids to a sludge hopper located near the 
center of the structure. RAS pumps located in a nearby RAS/was pump station pull solids from each 
clarifier sludge hopper using RAS piping encased below the clarifier floor.  

RAS pumps are used to empty secondary clarifiers when taken off-line for maintenance. 
Groundwater dewatering wells are used to lower the surrounding water table to prevent potential 
damage to the clarifier structure from buoyant groundwater uplift forces.  

To prevent algae growth in launders and to keep birds off clarifier water surface, launder covers, and 
bird wire will be added to all secondary clarifiers under the Phase 2 expansion project.  

The existing AS Secondary Clarifier Nos. 1 through 4 are summarized in Table 11-8. 
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Table 11-8 

CWSID AS Secondary Clarifier Nos. 1 to 4 Design Summary 

Parameter Units Value (1) 

Number no.  4 

Diameter feet 145 

Surface Area, each square feet (sf) 16,513 

Side Water Depth feet 15.9 

Max Month Sludge Volume Index 
(SVI) 

milliliters per gram 
(mL/g) 

200 

Recommended Surface Overflow Rate 
(2) 

  

   Average Annual Flow gpd/sf 900 

   Max Month Flow gpd/sf 1,000 

Weir Loading Rate   

   Max Month Flow 
gallons per day per linear 
feet (gpd/LF) 

13,023 

Existing Capacity (3)   

   Average Annual Flow mgd 44.6 

   Max Month Flow mgd 49.5 (4) 

Motor Horsepower hp 1.0 
1 Values listed are for each clarifier.  
2 Average Annual Surface Overflow Max Value per Utah Administrative Code R317-3-6. 
3 With one unit out of service. 
4 Based on max month surface overflow rate of 1,000 gpd/sf. 

The new AS Secondary Clarifiers Nos. 5 to 6 are being added with two additional aeration basins 
under the Phase II expansion project. Table 11-9 summarizes the basis of design for AS Secondary 
Clarifier Nos. 5 and 6.  

  



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-29 

Table 11-9 

CWSID AS Secondary Clarifier Nos. 5 to 6 Design Summary 

Parameter Units Value (1) 

Number no. 2 

Diameter feet 145 

Surface Area, each sf 16,513 

Side Water Depth feet 15.9 

Max Month SVI mL/g 150 

Recommended Surface Overflow 
Rate (2) 

  

   AADF gpd/sf 475 

   ADMM gpd/sf 593 

Solids Loading Rate (2)   

   AADF 
pounds per square foot per day 

(lbs/sf/day) 
18.6 

   ADMM lbs/sf/day 23.2 

Motor Horsepower hp 1.0 

1 Values listed are for each clarifier. 
2 RAS flowrate at 50% plant influent. 
3 Target AADF Range: 400 - 700 gpd/sf per MOP8. 
4 Recommended surface overflow rate (SOR) Range 20-30 lbs/sf/day per MOP8. 

RAS pumps are used to recycle mixed liquor collected from the AS Secondary Clarifiers to the 
Aeration Basin Influent Splitter Structure as part of the activated sludge secondary treatment 
process. CWSID typically recycles RAS at 50 percent of total plant influent flowrate, approximately. 
There are two duty and one standby RAS pumps for the north AS Secondary Clarifier Nos. 1 and 2 as 
well as two duty and one standby RAS pump for the south AS Secondary Clarifier Nos. 3 and 4. In a 
different RAS/WAS Pump Station there are two duty and one standby RAS pump for AS Secondary 
Clarifier Nos. 5 and 6.  

WAS and scum is pumped directly from the RAS/WAS Pump Station located near the AS Secondary 
Clarifiers directly to gravity belt thickeners (GBTs) located in the Solids Thickening Building. One set 
of WAS and scum pumps are dedicated to AS Secondary Clarifier Nos. 1 to 4 while a second set of 
WAS and scum pumps are dedicated to Secondary Clarifiers 5 to 6. Figure 11-15 shows the RAS/WAS 
Pump Station serving Secondary Clarifiers Nos. 1 to 4 while Figure 11-16 shows the new RAS/WAS 
Pump Station serving new Secondary Clarifiers 5 to 6.  

WAS and scum from each set of pumps is directed into a common 12-inch diameter pipeline that in 
turn is connected directly to GBTs. Pumps are managed so WAS pumps are stopped when scum 
pumps start.  
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Figure 11-15: Secondary Clarifier Mechanism 

Figure 11-16: RAS/WAS Pump Station for Clarifiers 1 to 4
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Figure 11-17: RAS/WAS Pump Station for Clarifiers 5 to 6 

AS Blower Building. 

The Blower Building was constructed in 2012 with the aeration basins and houses single-stage 
aeration blowers that provide process air for the fine bubble diffused aeration systems installed in 
aerobic or oxic zones in each of the Aeration Basin Nos. 1 to 4 and 5 to 6. Currently three blowers are 
installed on three of the five blower equipment pads. A fourth blower will be installed under the 
Phase 2 expansion project, leaving one remaining equipment pad available for a future fifth blower.   

Figure 11-18: Blower Building 
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This building also houses two 2.0 megawatt (MW), standby, diesel-fired generators. The first 
generator was installed under the 2012 plant expansion project and the second generator was 
installed later in 2021 under the Phase 1 plant expansion effort.  

Table 11-10 

 Existing AS Blower Building Summary 

Parameter Units Value 

Blower Type  Single-Stage, centrifugal 

Existing Number no. 4 

Future Number no. 1 

Design Air Flowrate, each scfm 11,500 

Firm Blower Capacity (1) scfm 34,500 

Design Pressure 
pounds per square inch gauge 

(psig) 
10.3 

Motor Size hp 700 

1 One blower out of service. 

 

Figure 11-19: Existing AS Blower Building  
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AS Ferric Building. 

The Ferric Building was constructed under the Phase I expansion project in 2021 housing bulk ferric 
chloride solution used to precipitate phosphates out of solution at various points within the following 
activated sludge wastewater treatment process: 

• AS Primary Clarifier Splitter Structure. 

• AS Aeration Basin Mixed Liquor Splitter Structures. 

• Dewatering Building (Pressate). 

• Existing Control Building and TF Influent Pump Station.  

Ferric Chloride is dosed as needed to help CWSID meet the TBPEL of 1.0 mg/L. It is anticipated that 
the CWSID WRF’s A2O activated sludge process employed at the Aeration Basins will meet the TBPEL 
limit biologically without any ferric chloride chemical addition, and with some primary influent 
bypass flows. If, however, the Aeration Basins are converted to an MLE biological treatment process, 
ferric chloride chemical addition would be necessary.  

Table 11-11 

AS Ferric Building Summary 

Parameter Units Value 

Ferric Chloride % 34-45 

Tanks no. 2 (1 Future) 

   gallons 12,500 

Chemical Feed Pumps 

 AS Primary and Secondary Clarifiers (1) no. 2 

 gallons per hour (gph) 520 

 TF Influent Pump Station (1) no. 1 

 gph 110 

  Dewatering Facility (Pressate)  no. 1 

 gph 50 

1 Target Dose for Final Effluent TP < 1.0 mg/L TBPEL.  
 



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-34 

Figure 11-20: AS Ferric Building 

Chlorine Contact Basins and Chemical Building. 

The CWSID WRF currently employs a chlorine 
disinfection process using three cast-in-place 
concrete contact basins constructed under the 2012 
expansion project and a gaseous chlorine system 
housed inside a Chemical Building constructed as 
part of the Final Clarifier and Chemical Building 
project completed in 1999. The gaseous chlorine 
system consists of two large bulk storage tanks, two 
chlorinators and a wet scrubber. The State of Utah 
R317 wastewater treatment requires that the 
chlorine feed system be sized for a 25 mg/L dose at 
the maximum design rate of flow, a minimum of two 
contact tanks and the following contact periods for 
chlorination disinfection systems:  

• PDF - 30 minutes. 

• AADF - 60 minutes. 

Figure 11-21: Chlorine Contact Basin 
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The contact period may be extended beyond the Chlorine Contact Basins to upstream secondary 
effluent (SE) pipelines (if chlorine is dosed at secondary clarifier launders) and to downstream final 
effluent (FE) pipeline(s) before the outfall.  

These facilities will be abandoned and replaced with an UV Disinfection Facility constructed under 
the Phase 2 expansion project.  

Table 11-12 

Chlorine Contact Basins and Chemical Building Summary  

Parameter Units Value 

Chlorine Feed/Injection System   

   Dose 

   Average  mg/L 10 

  Maximum (Future) mg/L 25 

   Chlorine Demand   

   Average lbs/day 2,300 

   Maximum lbs/day 12,300 

Chlorinators 

   Number no. 2 

   Type  Solution Feed 

   Capacity, each lbs/day 4,000 

   Future Capacity, each lbs/day 10,000 

Evaporators 

   Number no. 2 

   Capacity, each lbs/day 10,000 

Gas Storage Tanks   

  Size, each tons 37.5 

Chlorine Scrubber 

   Number no. 1 

   Type  Wet Caustic 

   Capacity cubic feet per minute 3,000 

   Recirculation Pump Size hp 2 @ 25 

Chlorine Contact Basins 

Number of Basins no. 3 

Passes per Basin no. 3 

Pass Length feet 158 

Pass Width feet 11.75 
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Table 11-12 Chlorine Contact Basins and Chemical Building Summary 

(continued) 

Pass Side Water Depth feet 12.46 

Basin Volume at PHF (Total) 

Peak Flow Detention Time minutes 47.9 

Annual Average Detention Time minutes 67 

Dechlorination System   

   Chlorine Residual   

   Typical  mg/L 2 

   Maximum  mg/L 5 

Sodium Bisulfite % 38 

Number of Tanks no. 2 

Tank Size gallons 4,500 

 

 

Figure 11-22: Chlorine Contact Basins 
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Figure 11-23: Chemical Building 

Existing AS Utility Water Pump Station.  

The AS Utility Water Pump Station was 
constructed under the 2012 plant expansion 
project with the AS Chlorine Contact Basins. 
Under the current Phase 2 expansion project, 
the chemical being stored at this facility will be 
converted from sodium bisulfite to sodium 
hypochlorite since the chlorine contact basins 
will be replaced with a new UV Disinfection 
Facility. To meet IBC requirements, a fire 
sprinkler system is required to be installed in 
the chemical storage area. There are three  

utility water pumps and space to add a                                                                                                               
fourth in the future. The utility water                                                                                                                   
pumps are vertical turbine type pumps                                                                                                               
with pump suction columns extending down 
into the wet well below.  

Three utility water pumps are currently installed, each capable of pumping 1,250 gpm flowrate as 
noted in Table 11-13. There is space to install a fourth utility water pump in the future.   

Figure 11-24: AS Utility Water Pump Station 
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Table 11-13 

Utility Water Pump Schedule 

Parameter Units Value 

No.   3 (2 duty, 1 spare, 1 future) 

Type  Vertical Turbine 

Flowrate gpm 1,250 

Total Dynamic Head feet 250 

Motor Size hp 125 

Driver Type  VFD 

Table 11-14 

Sodium Hypochlorite Storage Tank Schedule 

Parameter Units Value 

Number no. 2 

Type  High-Density Polyethylene (HDPE) 

Capacity gallons 4,500 

Chemical Stored  Sodium Hypochlorite (1) 
1 12.5% solution strength. 

Table 11-15 

Sodium Hypochlorite Chemical Feed Pump Schedule 

Parameter Units Value 

Number no. 2 

Type  HDPE 

Capacity gallons 4,500 

Chemical Stored  Sodium Hypochlorite (1) 
1 12.5% solution strength. 

New AS UV Disinfection Facility. 

The CWSID WRF discharge permit to the Weber River requires residual chlorine to be less than 0.017 
mg/L, but the Utah DEQ requires CWSID WRF to meet method of detection level for chlorine at 0.06 
mg/L. The District is compliant with the discharge permit requirement as long as its chlorine residual 
in final effluent is non-detect. Consequently, to reduce the risk of exceeding this low residual chlorine 
limit, CWSID WRF decided to construct a new UV Disinfection Facility inside existing Chlorine Contact 
Basins.  

The existing three passes inside the Chlorine Contact Basin 101 will be modified and converted into 
three smaller UV channels. Water level in the UV channels will be maintained using long “finger” type 
weirs located downstream of the UV banks. The other two basins, Basin Nos. 102 and 103, will remain 
and will be available if needed. This new facility replaces the existing chlorine disinfection and 
dechlorination systems. The sodium bisulfite chemical storage tanks and chemical feed system will 
be repurposed as a liquid chlorine (i.e., sodium hypochlorite) chemical storage/feed system and used 
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to chlorinate CWSID WRF plant utility water. Table 11-16 is a summary of the new UV Disinfection 
Facility and Figure 11-25 shows a plan view of the new facility.  

Table 11-16 

New UV Disinfection Facility Summary 

Parameter Units Value 

Flow 

  Maximum Month Daily Average mgd 58.8 (N+1) 

  PHF mgd 75 (N+0) 

Type  Low Pressure, High Output 

Number of Channels no. 3 

Number of Banks/Channel no. 3 

Number of Modules/Bank no. 1 

Number of Lamps per Module no. 24 

Number of Lamps no. 216 

Design Dose (T2 RED) 
millijoules per square 
centimeter (mJ/cm2) 

20 

E-Coli 

   Max Month 
colony forming unit per 

milliliter (CFU/mL) 
126 

   Max Weekly  colony forming unit per 100 mL 157 

UV Transmittance % 70 

 

Figure: 11-25 New UV Disinfection Facility  
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Trickling Filter Treatment Process 

Under the previous facility planning effort the District decided to implement a Wet Weather Flow 
Blending Strategy in meeting water quality limits under its issued National Pollution Discharge 
Elimination System (NPDES) permit. Under this approach most of the plant influent is directed to the 
AS Treatment Process as possible and the remaining flow is diverted to the TF Treatment Process 
where primary and final clarifiers provide some treatment and secondary effluent is disinfected with 
chlorine addition. Figure 11-26 includes a schematic of the wet weather flow blending strategy to be 
employed by the CWSID. Although total plant influent is not measured, final effluent flow meters have 
recorded wet weather flows above 100 mgd. The 2012 expansion project estimated the PHF to be 
approximately 117 mgd and the wet weather projection from Chapter 2 assumes 110 mgd for PHF 
by Year 2050. The Phase 2 expansion project will expand AS Treatment Process to 75.0 mgd hydraulic 
capacity and thus diverting approximately 35 mgd to the TF Treatment Process. Table 11-17 
summarizes the CWSID WRF wet weather flow blending strategy and anticipated values.  

Table 11-17 

CWSID WRF Wet Weather Flow Blending Strategy 

Parameter Units 

Activated 
Sludge 

(AS) 
Treatment 

Process 

Trickling Filter 
(TF) Primary 

Clarifiers  
Blended (AS + TF) 

Flow mgd 75 35 110 

Flow Percentage % 68 26 100 

BOD mg/L 7 (1) 50 (1) 20 

TSS mg/L 7 (1) 50 (1) 20 

Ammonia mg/L 1.05 (1) 6.0 (1) 2.63 

Total Phosphorus mg/L 1.07 (1) < 1 (2) < 1 (2) 
1 Assumed values based on plant data recorded during wet weather event. 
2 Chemical phosphorus removal assumed.  
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Figure 11-26: CWSID Wet Weather Blending Liquid Process Schematic  
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TF Headworks.   

The existing TF Headworks historically provided coarse 
screening and grit removal for all plant influent directed to the 
TF Treatment Process. It currently only screens and degrits 
humus return from the TF Final Clarifiers as all plant influent is 
now directed to the newer AS Headworks. The TF Headworks has 
a Parshall flume immediately up front and outside and the 
downstream and indoor screening facility consists of four 
influent channels where three have one climber type screen 
installed in each while the fourth channel has a manually racked 
bar screen. Screens are front raked and have bar spacing at 
approximately 1/2 inch. All three screens discharge to a common 
belt conveyor, which discharges to an enclosed screw conveyor 
which in turn discharges to an inclined belt conveyor that lifts 
screenings up to a load-out bay where screenings are off-loaded 
into open dump trucks. Under the 2012 plant expansion project 
humus was rerouted to the TF Headworks, ahead of the Parshall 
flume, where snails from the tricking filters could be removed 
using the coarse screens and the aerated grit chambers.  

Following the coarse screens, the humus return gravity flows to 
two downstream aerated grit chambers where it is degritted before combining with bypassed plant 
influent from the AS Headworks. The combined flow again gravity flows to the wet well upstream of 
the TF Influent PS located in the basement of the Control Building. Each aerated grit basin is provided 
with air pump/lift piping and a dedicated inclined screw conveyor to remove settled grit. The two 
inclined grit conveyors transfer grit to a third inclined grit conveyor that conveys grit to the load-out 
facility and off-loaded to dump trucks. Dump trucks do not sit on a weight scale inside the drive 
through load-out facility.  

Figure 11-28: TF Headworks Aerated Grit Basin 

Figure 11-27: TF Headworks 
Screen 
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Table 11-18 

Existing TF Headworks Summary 

Parameter Units Value 

Coarse Screening   

Type  Mechanical Bar 

Number no. 3 

Screen Capacity mgd  

Screen Opening Size inches 0.5 

Channel Width feet 4.0 

Motor Size hp 2 

Grit Basins   

Type  Aerated 

Number  no. 2 

Capacity mgd  

Motor Size hp  
1 One manually raked bar screen (0.5 in openings) is installed in a fourth influent channel. Each influent screen is isolated 
using a slide gate.  

 TF Control Building and Influent Pump Station.   

The Control Building was constructed in 1957 as part of the 
original water reclamation facility. It included offices, a 
laboratory, locker rooms and housed various unit solids 
handling processes and the TF Influent Pump Station. Most of 
the space inside this building has been repurposed or is no 
longer used (e.g., locker room, lab and offices, and primary 
sludge holding tanks and solids filtering). The TF Influent 
Pump Station is still used to pump overflow from the AS 
Treatment Process and humus return to the TF Treatment 
Process. It consists of a below grade cast-in-place concrete wet 
well and an interior dry pit located in the basement where the 
influent pumps are located. Six dry-pit submersible type 
pumps have individual suction lines connected to the wet well 
and discharges lines connected to a common 54-inch diameter 
forcemain that discharges plant influent to                                                                                      
the TF Primary Clarifier Splitter Structure. Figure 11-29 is of 
the pump station dry pit where five influent pumps are 
currently installed.  

CWSID will continue to maintain four of the six plant influent 
pumps to convey up to 55 mgd maximum peak hour flow for 
wet weather flows.  

Figure 11-29: TF Influent 
Pump Station 
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Table 11-19 

Existing TF Influent Pump Station Summary 

Parameter Units Value 

Pump Type  Vertical, Dry-Pit Submersible 

Existing Pump Quantity no. 
6 spaces (3 Duty, 1 standby) 

1 removed and 1 out of service 

Firm Pumping Capacity (1) mgd 66.9 

Design Flow, each mgd 22.3 

Design TDH, each feet 35 

Motor Size hp 200 

Max Rated Speed 
revolutions per minute 

(rpm) 
705 

Drive Type  VFD 
1 One maintained pump out of service. 
2 Four of the existing six pumps are equipped with VFDs. 

Figure 11-30: Existing TF Influent Pump Station  

As with the AS Influent Pump Station, projected flow increases and the wet weather treatment 
strategy, CWSID will need to maintain the TF Influent Pump Station to provide reliable hydraulic 
capacity. TF Influent Pump cavitation issues and requirement to measure the total plant influent 
flowrate identified in the previous facility plan effort will need to be addressed.  
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TF Primary Clarifiers and Primary Sludge Pump Station.  

The three TF Primary Clarifiers were constructed 
in the 1950s with the original plant and space is 
reserved for a fourth primary clarifier. Plant 
influent and humus return flows are pumped from 
the TF Influent Pump Station to the TF Primary 
Clarifier Splitter Structure and directed to each of 
the three primary clarifiers. To date, CWSID 
continues to use all three as part of the TF 
Treatment Process and, depending upon the 
primary influent flow split between the TF and AS 
Treatment Processes, will typically employ one TF 
Primary Clarifier at a time. Primary clarifier 
effluent flows by gravity to Trickling Filter unit 
treatment process while settled primary sludge 
(and co-settled humus) is pumped to the Sludge 
Blending Tank(s) prior to anaerobic digestion. The 
TF Primary Clarifier facilities are summarized in Table 11-20.   

Table 11-20 

CWSID TF Primary Clarifier Facilities 

Parameter Units Value 

  Quantity of Primary Clarifiers  3 

  Diameter, each feet 140 

  Surface Area, each sf 15,394 

  Side Water Depth, each feet 6.8 

  Recommended Surface Overflow Rate  

     Average Annual Flow 

     Max Month Flow 

 

gpd/sf 

gpd/sf 

 

800 

960 

  Existing Capacity 1 

     Average Annual Flow 

     Max Month Flow 

 

mgd 

mgd 

 

37.0 

44.3 

  Existing Detention Time 1, each 

     Average Annual Flow 

     Max Month Flow 

 

hours 

hours 

 

1.57 

1.31 

  Motor Horsepower, each hp 1.0 

1 Average Annual Surface Overflow Rate Max Value per Utah Administrative Code R317-3-6. 
2 ALL units in service. 

The TF Primary Sludge/Scum Pump Station is a below grade concrete structure located down the hill 
from the TF Primary Clarifiers and across the street from the TF Control Building. Originally primary 

Figure 11-31: TF Primary Clarifier 
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sludge flowed by gravity from the primary clarifiers 
down to below grade sludge holding tanks at the TF 
Control Building. Sludge pumping and piping located 
in the TF Control Building basement was used to 
transfer primary sludge to an above grade sludge 
holding tank.  

The TF Primary Sludge/Scum Pump Station consists 
of three sludge pumps. It is located at the bottom of 
the hill, below the primary clarifiers and across the 
street from the TF Control Building. It is used to 
transfer primary sludge and scum directly to the 
Blend Tanks ahead of the digestion process.  

A Scum System Facility was constructed in 1998 that captures scum from each of the three TF 
Primary Clarifiers scum beaches.  

Table 11-21 

CWSID TF Primary Sludge/Scum Pump Station Design Summary 

Parameter Units Value 

Primary Sludge and Scum Pumps 

Pump Type  Mechanical Diaphragm 

Existing Pump Quantity no. 3 (2 Duty + 1 Standby) 

Design Flow gpm X 

Design TDH feet X 

Motor Size hp X 

Firm Pumping Capacity gpm X 

Primary Sludge Grinders  X 

Type  In-Line 

Quantity no. 3 (2 Duty + 1 Standby) 

Capacity gpm X 

Motor Size hp X 

Primary Scum Subnatant Pumps  X 

Pump Type  Screw Centrifugal 

Quantity no. 1 (1 Duty + 0 Standby) 

Design Flow gpm X 

Design TDH feet X 

Motor Sizes hp X 

Figure 11-32 TF Primary Sludge Pump 
Station 
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Trickling Filters. 

Twelve trickling filters (TFs) were constructed in 
1957 as part of the original wastewater treatment 
plant, but Trickling Filter Nos. 11 and 12 were 
demolished to accommodate the 2012 expansion 
project and TF Nos. 9 and 10 will be demolished to 
accommodate the current Phase 2 expansion 
effort. Consequently, eight TFs will remain after 
the completion of the Phase 2 expansion project 
and, of those, four will remain operable. Under the 
Wet Weather Flow Blending Strategy the trickling 
filters no longer provide any treatment and simply 
serve to transfer flow between primary and final 
clarifiers. Primary effluent flows by gravity to TFs 
from TF Primary Clarifiers via a series of transfer 
boxes and 72-inch, to 48-inch, to 24-inch diameter 
piping at each TF. Each trickling filter is equipped 
with rock media and a rotating distribution pipe mechanism that distributes primary effluent 
through a vertical influent pipe and out through orifices spaced along the four distributor pipes onto 
the surface of the media. The TFs operate in a single-stage, parallel configuration. Effluent from each 
TF is directed to a 24-inch diameter pipeline which combines with other effluent lines into a larger 
48-inch and ultimately to a 72-inch diameter pipeline that conveys the TF effluent to Final Clarifiers.  

The TF Treatment Process relies on attached growth biological treatment by microbiology grown on 
the surface of the trickling filter media. As the microbiology grows, it will slough off the media surface 
and settle out in the TF Final Clarifiers as “humus.” Nuisance snails also grow on the media surface, 
slough off the media, and settle out in TF Final Clarifiers. This biological treatment process offers 
many benefits, including good removal of organics and suspended solids, low energy requirement 
and operational simplicity, but it is not very effective in removing nitrogen and phosphorus. As final 
effluent water quality requirements, particularly for nutrients, have increased in recent years, the TF 
Treatment Process has been phased out and more plant influent is directed to the newer AS 
Treatment Process. The TF Treatment Process will remain available only to provide primary 
treatment of wet weather flows above 75 mgd that are diverted to it from the AS Treatment Process.  

Table 11-22 

Existing TF Summary 

Parameter Units Value 

Trickling Filter Quantity (1) no. 8 

Current Quantity of Trickling Filters Remaining in 
Service 

no. 4 

Trickling Filter Media  Rock 

Trickling Filter Diameter feet 230 

Nominal AADF Capacity, each mgd 5.0 

Nominal MMF Capacity, each  mgd 6.0 

1 Twelve TFs were originally constructed in 1957. 

Figure 11-33: Existing Trickling Filters  
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TF Final Clarifiers.  

The TF Final Clarifiers are currently utilized as part of the TF Treatment Process and are located 
south of the trickling filters on the west side of the CWSID WRF site. The final clarifiers are used to 
provide the required hydraulic retention time to settle trickling filter humus. Chlorine solution is fed 
to each Final Clarifier and disinfected final effluent gravity flows to the Effluent Junction Box and 
directed to CWSID WRF outfalls.  

 

 

 

 

 

 

 

 

 
  

 

 

 

 

 
The District has experienced a number of issues with the existing TF Final Clarifiers. The high 
groundwater at the CWSID WRF site opens pressure relief valves located in each of the clarifiers and 
fills the clarifier with groundwater, making it difficult to maintain the clarifiers. The pressure relief 
valves are designed to relief hydrostatic pressure due to buoyant forces caused by the high 
groundwater, so TF Final Clarifiers do not “float” or are lifted. 

Figure 11-34: TF Final Clarifier No. 4 

 



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-49 

 

 

 

 

 

 

  

Figure 11-35: TF Final Clarifier No. 3 
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Table 11-23 

CWSID TF Final Clarifier Nos. 1 to 4 Design Summary 

Parameter Units Value (1) 

Number no. 4 

Diameter feet 120 (155) 

Surface Area sf 11,310 (18,870) 

Side Water Depth feet 6.5 (12.2) 

Max Month SVI mL/g  

Recommended Surface Overflow Rate (2)   

   Average Annual Flow gpd/sf 800 

   Max Month Flow gpd/sf 950 

Weir Loading Rate   

   Max Month Flow gpd/LF 14,330 (3) 

Existing Capacity (4)   

   Average Annual Flow mgd 27.1 

   Max Month Flow mgd 32.2 

Motor Horsepower hp 1.0 

1 Values listed are for each clarifier and value in parenthesis is for Final Clarifier No. 4. 
2 Average Annual Flow Surface Overflow Rate of 800 gpd/ft^2 for fixed film process per Utah Administrative 
Code R317-3-6. 
3 Based on both AS and TF treatment systems operating and all AS Secondary Clarifiers and All TF Final Clarifiers are in 
service. 
4 Largest diameter unit out of service. 

  
TF Humus Return. 

The Trickling Filter Final Clarifiers return settled 
humus to the TF Headworks, which is then 
pumped to TF Primary Clarifiers by the TF 
Influent Pump Station where it is co-settled with 
primary sludge. The primary sludge and settled 
humus are later pumped directly to the Sludge 
Blending Tanks and the anaerobic digestion 
process. No secondary solids (or WAS) are 
pumped from TF Final Clarifiers to the Sludge 
Blending Tanks.  

Once the Phase 2 expansion project is completed, 
this facility will only pump settled solids from the 
final clarifiers back to the TF Headworks facility. 
As trickling filters are no longer used for 
treatment, humus will no longer need to be 
managed.  

TF Disinfection. 

Final effluent from the TF Treatment Process under the Wet Weather Flow Blend Strategy is 
disinfected using chlorine injected into the pipeline conveying Trickling Filter effluent to TF Final 

Figure 11-36: Humus Return Pump Station 
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Clarifiers. Under the Wet Weather Flow Blend Strategy, the TF Primary Clarifiers are used for primary 
treatment and the TF Final Clarifiers are used for contact time for chlorine disinfection. Under the 
Phase 2 expansion project, existing sodium bisulfite storage tanks used to dechlorinate final effluent 
will be repurposed to store sodium hypochlorite (12.5 percent) and larger chemical feed pumps will 
be installed. Each of the three smaller TF Final Clarifiers offers approximately 550,000 gallons of 
volume which provides 20 minutes of contact time at 40 mgd flowrate (113 mgd to 75 mgd). Table 
11-24 summarizes the new chlorine disinfection system using sodium hypochlorite.  

Table 11-24 

CWSID WRF TF Treatment Process Disinfection  

Parameter Units Value 

Storage Tanks 

Quantity no. 2 

Volume, each gallons 4,500 

Type  Polyethylene 

Chlorine Chemical  Sodium Hypochlorite, 12.5% 

Chemical Feed Pumps 

Type  Peristaltic 

Number no. 2 

Flow Range gph 5 - 200 

Maximum Pressure psi 20 

Motor Size hp 1.5 

Contact Time (per R317.8.2.A) minutes 30 

Max CL Dose (per R317.8.3.A) mg/L 25 

TF Utility Water Pump Station. 

The Utility Water Pump Station pumps 
disinfected final effluent from a below grade 
wet well using three vertical turbine pumps. 
Historically this utility water pump station 
used final effluent exclusively from the TF 
Treatment Process, however in 2012 a 16-
inch diameter FE pipeline was extended 
from the AS Treatment Process and 
connected to the pump station wet well. The 
utility water is used for washwater hoses, 
scum spray bars, pump seal water and other 
uses at the CWSID WRF. Since the 
construction of the AS - Utility Water Pump 
Station, this pump station has not been used. 
It is located near the TF Final Clarifiers and 
the Chemical Building. Table 11-25 lists the 
design criteria for the TF Utility Water Pump 
Station.  

Figure 11-37: TF Utility Water Pump Station 
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Table 11-25 

Utility Water Pump Station 

Parameter Units Value (1) 

Pump Type  Vertical Turbine 

Existing Pump Quantity no. 2 Duty (1 Standby) 

Design Flow, each mgd - 

Design TDH, each feet - 

Firm Design Pumping Capacity mgd - 

Motor Horsepower, each hp 75 

Drive  VFD 

1 One pump out of service. 

Plant Effluent and Effluent Pump Station  

The District is permitted to discharge disinfected 
final effluent into two different water bodies: (1) 
The Weber River, and/or (2) The Warren Canal. 
The Warren Canal discharge is limited to 69.5 
mgd but based on CWSID experience, the canal is 
hydraulically limited to 60.0 mgd during wet 
weather events. The Weber River discharge WSE 
is typically at EL 4221.00 but can get as high as EL 
4231.50 (100-year flood). The Warren Canal WSE 
is approximately 10 feet higher at EL 4232.20 
than the typical Weber River WSE. Disinfected 
final effluent from the AS and TF Treatment 
Processes combines at the Outfall Control Box 
where it can either: (1) Flow by gravity to the 
Weber River, and/or (2) be directed to the 
Effluent Pump Station and pumped to the Warren 
Canal. Typically, final effluent can be discharged to either water body flowing by gravity. However, 
the Effluent Pump Station can lift final effluent to WSE 4239.00 and be used to lift final effluent to 
either discharge location during wet weather events when discharge by gravity flow alone is difficult. 
The existing Effluent Pump Station is summarized in Table 11-26.  

Figure 11-38: Final Effluent Pump Station 
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Table 11-26 

CWSID Existing Effluent Pump Station 

Parameter Units Value (1) 

Pump Type  Submersible, Axial Flow 

Existing Pump Quantity no. 3 Duty (0 Standby) 

Design Flow, each mgd 20 

Design TDH, each feet 4.3 

Firm Design Pumping Capacity mgd 40 

Motor Horsepower, each hp 50 

Drive  VFD 
1 One pump out of service. 

Effluent pumps typically pump against less TDH than designed, and therefore have a larger firm 
pump capacity than what is listed above in Table 11-26. The District has not needed additional pump 
capacity to date as the Weber River and Warren Canal WSE have not risen to a point where most of 
CWSID’s final effluent cannot flow by gravity.  

The District can operate the Effluent Pump Station to entrain air and increase the dissolved oxygen 
concentration in discharged disinfected final effluent.  

SOLIDS HANDLING 

Primary and secondary solids from both the AS and TF Treatment Processes are managed using the 
following unit processes:  

• WAS Thickening. 

• TWAS and PS Blending (Sludge Blending Tanks). 

• Primary and Secondary Digestion. 

• Dewatering.  

• Drying Beds. 

• Class A Disposal, including composting and land application.  

The CWSID WRF also includes related boiler heating systems and biogas management systems, 
including gas cleaning systems, and a gas flare. Cogeneration systems using cleaned digester biogas 
have been abandoned.  

Primary Solids Thickening  

The CWSID currently does not thicken its primary solids from either its AS or TF Treatment Process. 
Primary solids are pumped directly to the Solids Blend Tanks, mixed with TWAS, and then digested.  
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WAS Thickening Building 

CWSID thickens WAS and scum pumped directly 
from AS Secondary Clarifiers at its WAS 
Thickening Building utilizing gravity belt 
thickeners (GBTs). Flow from WAS and scum 
typically at less than 1 percent total solids is 
pumped to the WAS Thickening Building in a 
common 12-inch diameter pipeline. The federate 
to each GBT is controlled with a dedicated control 
valve and an electromagnetic flow meter. TWAS 
that is typically higher than 5 percent total solids 
is pumped to Solids Blend Tanks using air 
diaphragm type pumps and removed water in the 
thickening process is directed to plant drains and 
returned to the AS Headworks. The WAS 
Thickening Building is located near the anaerobic 
digesters and Solids Blend Tanks and is sized to 
ultimately house four GBTs as shown in Figure 11-40. The existing WAS thickening equipment is 
described in Table 11-27 as well.  

Table 11-27 

CWSID WAS Thickening Facility 

Parameter Units Value 

Gravity Belt Thickeners (GBTs) 

   Existing Quantity no. 2 (1 Duty + 1 Standby) 

   Future Quantity no. 2 

   Belt Width meters 2.0 

  WAS Flow to GBT, each gpm 263 (1) (2) 

   WAS Flow to GBTs, total gpm 263 (1) (2) 

   Solids Loading to GBTs, each dry lbs/day 15,800 (1) (2) 

   Solids Loading to GBTs, total dry lbs/day 15,800 (1) (2) 

   WAS Concentration to GBTs mg/L 5,000 

   Solids Belt Loading, each pounds per hour (lbs/hr) 494 

   TWAS Concentration  weight percent (wt%) 5.5 

   GBT Motor Size, each hp 5.0 

Thickening Emulsion Polymer System  

   Storage Tote Quantity no. 2 

   Blending Unit Quantity no. 2 (1 Duty + 1 Standby) 

   Aging Tank Quantity no. 2 

   Aging Tank Volume, each gallons 2,500 

   Pump Type  Progressive Cavity 

Figure 11-39: Gravity Belt Thickener 
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Table 11-27 

CWSID WAS Thickening Facility (continued) 

Parameter Units Value 

Pump Quantity no. 3 

Capacity, each gph 100 

Metering Pump Motor Size hp 1.5 
1 Value based on current 24 hours per day and 7 days per week operation. 
2 One GBT out of service. 

Figure 11-40: CWSID WAS Thickening Building 

Sludge Blending and Digestion 

To reduce odors, volatile solids, and reduced or deactivate pathogenic organisms, the Utah 
Wastewater Rules (i.e., Utah Administrative Code 317-3-9) require WRFs to stabilize sludge prior to 
disposal by: (1) chemical, (2) physical, (3) thermal, or (4) biological treatment processes. CWSID 
WRF employs a mesophilic digestion process to produce a stabilized Class B biosolid that is either 
composted or land applied. The CWSID WRF existing sludge digestion system consists of sludge 
pumping, blending tanks, digester control buildings and digesters, including three primary digesters 
and one secondary. Primary Digester No. 1 and the Secondary Digester No. 1 were constructed as 
part of the Trickling Filter Treatment Process while Primary Digester Nos. 2 and 3 were constructed 
as part of the Activated Sludge Treatment Process.  
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Struvite formation has been a challenge at the CWSID WRF, generating a significant maintenance 
effort to keep primary digester draft tube mixers in service. Aerobic phosphorus accumulating 
organisms wasted from the AS Treatment Process release stored phosphorus when stressed under 
anaerobic conditions inside primary digesters. The combination of soluble phosphorus and ammonia 
with magnesium under relative higher pH conditions results in the formation of struvite crystals that 
coat the inside of piping, pumps, mixers, and other equipment.  

Sludge Blend Tanks. 

Primary Sludge from AS and TF Primary Clarifiers 
is combined with TWAS from the AS Treatment 
Process at Sludge Blending Tank Nos. 1 and 2 
located just outside of the WAS Thickening 
Building. Sludge Blend Tanks are constructed of 
stainless steel, and each is provided with digester 
type gas handling pressure and 
pressure/vacuum release valves with vent and 
flame arrester. A pump mix system is employed 
to mix TWAS with mixing nozzles installed inside 
each tank and mixing pumps are located inside 
the WAS Thickening Building. Sludge blending 
pumps and digester feed pumps are housed 
inside the WAS Thickening Building as shown in 
Figure 11-40. Primary Sludge is not currently 
thickened prior to blending with TWAS but the 
resulting mixture transferred to primary digesters is typically 5.0 percent TS.  

Digester Control Buildings. 

The TF Digester Control Building houses equipment for Primary Digester No. 1 and Secondary 
Digester No. 1 while the AF Digester Control Building houses equipment for Primary Digester Nos. 2 
and 3. The TF and AS Digester Control Buildings house sludge transfer pumps, primary circulation 
pumps, hot water pumps, and boilers. The boilers are natural gas-fired and provide heat for the hot 
water recirculation loop that heats the digesters as well as the AS Headworks, WAS Thickening 
Building and AS Blower Building. The primary digesters are operated as mesophilic, operating 
between 95 to 100 degrees Fahrenheit.  

Before cogeneration operations were discontinued, biogas was cleaned, removing hydrogen sulfide, 
moisture, and carbon dioxide, Biogas cleaning equipment is housed in the AS and TF Digester Control 
Buildings. The District’s average digester biogas production is 242 scfm based on recent 2022 annual 
data.  

Figure 11-41: Sludge Blending Tanks 
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Digesters.   

Primary Digester Nos. 1, 2, and 3 are utilized for 
digesting sludge from the Sludge Blend Tanks. All 
three primary digesters are provided with gas 
safety equipment, including pressure/vacuum 
relief valves with flame arrestors. Primary 
Digester Nos. 2 and 3 have fixed, gas-tight 
concrete covers and are each mixed using four 
external and one center internal draft tube type 
mixers. The CWSID currently keeps at least one of 
the primary digesters out of service to minimize 
heating cost as there is currently excess primary 
digester capacity. Primary Digester No. 1 is 
currently used for primary digester overflow 
containment and biogas storage and is equipped 
with a flexible membrane cover. See picture at 
right of Primary Digester No. 1. Biogas can be 
transferred to the cogeneration facility to produce power or simply “flared” by burning the biogas at 
the pressure relief valve.  

Since Secondary Digester No. 1 is not currently used for digestion, it is considered “secondary” and 
is used to hold digested sludge ahead of the solids dewatering and to store biogas generated in 
primary digesters.  

The two primary anaerobic digesters are operated within a mesophilic temperature range, and each 
provides 2.3 MG of storage capacity that provides 21 days of hydraulic retention time under a 
110,000 gallons per day loading rate. However, the current primary digester loading rate can range 
between 140,000 and 180,000 gallons per day and the corresponding total firm hydraulic retention 
time ranges between 17.6 and 23 days. Primary digester volatile solids reduction (VSR) is estimated 
at 50 percent without considering some additional VSR provided in the secondary digester.  

Table 11-28 

CWSID WRF Sludge Blending and Digestion Summary 

Parameter Units Value 

Sludge Blending Tanks 

Quantity no. 2 (2 Duty + 0 Standby) 

Volume, each gallons 47,000 

Mixing Pump Type  Centrifugal, Chopper 

Mixing Pump Quantity no. 2 

Mixing Pump Design Flow gpm 600 

Mixing Pump Design TDH feet 17 

Mixing Pump Motor Sizes hp 10 

Blended Sludge Pump Type  Mechanical Diaphragm 

Blended Sludge Pump Quantity no.  

Blended Sludge Pump Design Flow gpm 175 

Figure 11-42: Secondary Digestor No. 1 
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Table 11-28 

CWSID WRF Sludge Blending and Digestion Summary (continued) 

Parameter Units Value 

Blended Sludge Pump Design TDH feet 135 

Blended Sludge Pump Motor Size hp 15 

Primary Digesters 

Quantity no. 3 (2 Duty + 1 Standby) 

Mixing Type  Mix Pump 

Diameter, each feet 95 

Side Water Depth, each feet 30 

Volume, each MG 2.38 

Current MMF Sludge Flow to Digesters gallons per day 110,000 

Current MMF vs. Loading 
pounds volatile 
solids per day 
(lbs VS/day) 

0.065 (4) 

Hydraulic Retention Time (1)   

   AADF days 52.6 

   MMF days 43.5 

Average Current Gas Production (2) scfm 133 

Secondary Digesters 

Quantity no. 1 

Mixing Type  Mix Pump 

Diameter, each feet 95 

Side Water Depth, each feet 30 

Volume, each MG 2.38 

Biogas Storage Capacity, each cf 190,000 

Current MMF Sludge Loading (3)  gallons per day N/A 

Current MMF Sludge Flow to Digesters (3) lbs VS/day N/A 

Hydraulic Retention Time (3)   

   AADF days N/A 

   MMF days N/A 

1 One digester out of service. 
2 Based on 2015 and 2016 plant data. 
3 Not currently used for sludge digestion. 
4 Utah Wastewater Rule R317-3-9 allows up to 120 lbs VS/day loading rate for a completely mixed system where turnover 
rate is less than 30 mins.  
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Figure 11-43: CWSID WRF Primary Digester Nos. 2 and 3 and AS Digester Control Building 

Solids Dewatering  

The CWSID WRF solids dewatering system is housed 
in the Solids Dewatering Building and includes feed 
pumps, three belt filter presses (BFPs), conveyors, 
polymer feed systems and a drive-through load-out 
facility with a live-bottom bin and truck scale. The 
original Solids Dewatering Building was constructed 
in 1995 and housed two BFPs, three sludge feed 
pumps and two polymer aging tanks. In 2019 the 
District added a third refurbished BFP and a fourth 
sludge feed pump. Solids feed pumps are located on 
the first floor along with polymer feed systems. The 
BFPs are located on the second floor. Dewatered wet 
cake is either hauled to sludge drying beds and 
further dried/dewatered or it is hauled to the Weber 
County composting operation.  

The Dewatering Facility was designed to process 140,000 gallons per day at 2 percent solids 
concentration (23,352 DRY lbs/day) initially and be expandable to its current capacity of 
236,000 gallons per day at 2 percent solids concentration (39,365 DRY lbs/day). After the 
dewatering process, the dewatered biosolid cake concentration is approximately 11 percent total 
solids, which translates to approximately 357,864 WET lbs/day (i.e., 162 WET metric tons/day) 
current capacity. The dewatering process is typically operated less than 7 days per week (typically 5 

Figure 11-44: Dewatering Belt Filter 
Press 
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days a week and 8 hours a day), with two DUTY presses and one STANDY and currently processes 90 
to 115 WET metric tons/day, approximately.  

Table 11-29 provides a summary of the CWSID WRF Solids Dewatering System.  

Table 11-29 

CWSID WRF Solids Dewatering System 

Parameter Units Value 

Feed Pumps 

Type  Progressive Cavity 

Quantity no. 4 (2 Duty + 2 Standby) 

Design Flow, each gpm 300 

Design TDH, each gpm 60 

Motor Size hp 30 

Drive  VFD 

Belt Filter Press (BFP) 

Quantity no. 3 (2 Duty + 1 Standby) 

Belt Width meters 2.0 

Sludge Flow to BFP, each gpm 324 (1) (2) (3) 

Sludge Flow to BFPs, Total gpm 324 (1) (2) (3) 

Solids Loading to BFPs, each dry lbs/day 25,900 

Solids Loading to BFPs, Total dry lbs/day 25,900 

I Sludge Concentration to BFPs weight percent (wt%) 2.0 

Solids Belt Loading, each lbs/hr 2,200 

Hydraulic Belt Loading, each gpm/meter 162 

Dewatered Sludge Concentration wt% 12-15 

BFP Motor Size hp 5.0 

Dewatering Emulsion Polymer System 

Storage Tote Quantity no. 2 

Blending Unit Quantity no. 2 

Aging Tank Quantity  2 

Aging Tank Volume, each gallons 2,300 

Meter Pump Type  Progressive Cavity 

Metering Pump Quantity no. 2 

Metering Pump Capacity gpm 13 

Metering Pump Motor Size hp 1.5 

1 Value based on current 8 hours per day and 5 days a week operation. 
2 One BFP out of service. 
3 Exceeds design criteria. 



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-61 

 

Figure 11-45: CWSID WRF Solids Dewatering Building - First Floor 

Figure 11-46 CWSID WRF Solids Dewatering Building - Second Floor 
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POWER DISTRIBUTION AND COGENERATION 

Power Distribution  

The TF Treatment Train and AS Treatment Trains were originally provided electrical power from 
two separate Rocky Mountain Power (RMP) primary power services. Two customer owned 
substation transformers were installed at the 4,160 volt (V) and 2,400 V system voltages. The TF 
Treatment Process uses 2,400 V switchgear, while the AS Treatment Process uses 4,160 V switchgear 
to power AS loads. The TF Treatment Process used the cogeneration system with two 525 kilowatt 
(kW), 2,400 V digester gas-fired generators to provide power to the TF Influent Pump Station. These 
cogeneration units also served as backup power to the other TF treatment unit processes. Additional 
480 V standby generators (55 kW and 350 kW) are dedicated exclusively to the Chemical Building, 
and the Utility Water Pump Station. In 2020 under the Phase I expansion project the following 
modifications were made:  

• A new electrical duct bank was installed between ATS-HW-2 and the existing 2,400 V 
switchgear serving the TF plant. A step-down 4,160 V:2,400 V transformer was installed to 
keep the TF and AS Treatment Processes on the same primary power service, as well as to 
allow the standby generators to also power the TF plant (rather than relying on the Cogen 
unit).  

• A second 2-MW standby diesel-fired generator was installed in the AS Blower Building to 
provide backup power to the AS and TF Treatment Processes. 

The two standby 4,160 V standby generators are integrated with the utility distribution via 5-kilovolt 
switchgear and serve as the primary and standby power sources respectively. The controls which 
start the generators and perform transfer of power sources depend on a hot standby programmable 
logic controller (PLC), which has reached the “End of Commercialization” phase, according to the 
manufacturer, Schneider Electric. These PLCs will be replaced under the Phase 2 expansion project.  

As part of the infrastructure which transfers between generator and utility power, medium voltage 
“Automatic Transfer Switches” (ATS-HW1, ATS-HW-2, and ATS-BB1) are used. ATS-HW-2 was added 
as part of the Phase 2 construction. ATS-HW-1 has reportedly experienced operational issues, and it 
is recommended this ATS be inspected and serviced if required. ATS-HW-1 may be additionally 
considered for upgrade to a “Closed Transition” type, depending upon cost and feasibility to do so.  

The CWSID WRF currently continues to operate the TF Treatment Process using 2,400 V electrical 
distribution equipment and maintains and operates dedicated 480V standby generators for the 
Chemical Building and the Utility Water Pump Station. The new 4,160 V service will provide electrical 
power distribution in the future as the AS Treatment Process is expanded.  

In general, the electrical equipment within the AS part of the plant is in good shape, since the upgrade 
was performed around the year 2012.  The electrical equipment in the TF area has been well 
maintained but includes motor control centers (MCCs) and switchgear which should be inspected 
frequently. No immediate concerns were noted with this legacy MCC and switchgear equipment, 
however.  Additional comments appear within the process specific analyses below.  

Some existing outdoor liquid-filled transformers appeared to show surface rust on their enclosures 
(e.g., XF-MCC-FW1A). This does not necessarily mean the transformer is nearing end of life, however 
for these AS era transformers, it is recommended the oil be tested via qualified lab.  Testing should 
include results of any contaminants, moisture, and evidence of fault or degradation.  
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Cogeneration  

The Cogeneration Facility was installed in the 1990s to provide 
backup power to the TF Treatment Process to help the District 
offset the facility’s heating and electrical costs. Each 
cogeneration unit contains two six-cylinder engine generators, 
uses methane gas from CWSID WRF digestion processes, and 
are rated 2,400 V. These cogeneration units are not 
synchronized with the RMP distribution system. Due to the 
following limitations and increasing age of the equipment and 
related maintenance cost, the District decided to discontinue 
using the cogeneration units. 

• The TF Treatment Process and AS Treatment Process 
are served by different RMP service connections at 
different voltages. 

• Standby power for a portion of the TF Treatment 
Process currently relies on separate generators.  

• Cogeneration is not optimized and is isolated (not 
synchronized with RMP).  

• Maintenance costs and difficulty in obtaining spare parts 
became difficult.  

Figure 11-48 CWSID WRF Primary Electrical Power Distribution  

Figure 11-47: Cogeneration 
Engine 

 



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-64 

CONDITION ASSESSMENT 

Protocol and Deployment 

The condition assessment took place over the course of 2 days (on May 4 and May 11, 2022) and was 
conducted by a multi-discipline team of mechanical, electrical, and structural engineers. The 
assessment also involved District staff who accompanied the multi-discipline team as facilities were 
assessed and helped identify known deficiencies and operating limitations and discussed 
maintenance and operations history of each unit process. In addition to what was described by plant 
staff, the assessment team made visual observations to identify noticeable structural deterioration, 
electrical and structural issues, and mechanical degradation. 

Scoring 

The condition of assets was ranked using a one-through-five scale at both a general level and across 
a series of discipline specific questions. A score of 1 represents the best condition assets, while a 
score of 5 represents the worst condition assets. The purpose of scoring is to provide a common scale 
to rate assets so they can be compared to one another. Table 11-30 provides the general description 
of the condition associated with each score.  

Table 11-30 

General Condition Score Descriptions 

Condition Score General Description 

1  
(Best) 

   Excellent 

Installed with very little wear. Fully operable, well maintained, and 
consistent with current standards. Little wear shown and no further 
action required. 

2 

   Good 

Sound and well maintained but may be showing slight signs of wear. 
Delivering full efficiency with little or no performance deterioration. Only 
minor renewal or rehabilitation may be needed. 

3 

   Moderate 

Functionally sound and acceptable and showing normal signs of wear. May 
have minor failures or diminished efficiency and with some performance 
deterioration or increase in maintenance cost. Moderate renewal or 
rehabilitation needed. 

4 

   Poor 

Functions but requires a high level of maintenance to remain operational. 
Shows abnormal wear and is likely to cause significant performance 
deterioration in the near term. Replacement or major rehabilitation 
needed. 

5  
(Worst) 

   Very Poor 

Effective life exceeded and/or excessive maintenance cost incurred. A high 
risk of breakdown or imminent failure with serious impact on 
performance. No additional life expectancy with immediate replacement 
required. 
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ORGANIZATION OF THIS DOCUMENT 

The condition assessment results are organized into the following unit processes, divided between 
the TF Treatment Process and AS Treatment Process, as listed below and as shown in Figure 11-3:  

• TF Treatment Process: 

 Control Building. 

 Headworks. 

 Aerated Grit Chambers. 

 Primary Clarifiers. 

 Primary Sludge Pump Station.  

 Trickling Filters. 

 Humus Return Pump Station. 

 Secondary Clarifiers. 

 Utility Water Pump Station.  

 Primary and Secondary Digester. 

 Digester Control Building. 

• AS Treatment Process: 

 Headworks. 

 Influent Pump Station. 

 Primary Clarifiers. 

 Bioreactors. 

 Blower Building. 

 Secondary Clarifiers. 

 RAS/WAS and Scum Pump Stations.  

 Final Clarifiers. 

 Chlorine Contact Basins. 

 Chlorine Gas Building. 

 Dechlorination Facility.  

 Effluent Pump Station.  

 Primary Digesters. 

 Digester Control Building. 

• Other Facilities: 

 Biosolids Handling Facilities.  

▪ Sludge Thickening Building. 

▪ Dewatering Facility.  
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 Cogeneration Facilities. 

Each unit process section is organized into the following subsections: 

• Description. 

• Condition Assessment. 

• Recommendations. 

TF Treatment Process 

The TF Treatment Process is only used to treat a small percentage of the screened and degritted 
primary influent (approximately 7 mgd) that is currently directed to the TF Primary Influent Pump 
Station located downstream of the TF Headworks. After the Phase 2 expansion project is finalized, all 
plant influent will be directed to the AS Treatment Process and only the following unit processes of 
the TF Treatment Process will be maintained to treat a portion of wet weather flows:  

• Primary Influent Pump Station.  

• Primary Clarifiers and Primary Sludge Pump Station. 

• Secondary Clarifiers and Humus Return Pump Station. 

• All related piping.  

All other TF Treatment Process facilities, including trickling filters, will be demolished as space is 
needed for new AS Treatment Process and other facilities. Chlorine will continue to be provided to 
TF Treatment Process primary effluent upstream of final clarifiers. Consequently, the condition of TF 
Treatment Process facilities not listed above (i.e., those facilities not needed to treat wet weather 
flows) was not assessed.   

Since the wet weather or total PHF influent flowrate is anticipated to be no more than 115 mgd and 
the AS Treatment Process sized to provide primary and secondary treatment up to 75.0 mgd PHF, 
the TF Treatment Process will need to provide primary treatment up to 40.0 mgd PHF. As the AS 
Treatment Process is designed to accommodate an ADMM flow of 58.8 mgd, it is anticipated that the 
TF Treatment Process will only be operated less than a few times annually.  

TF Headworks. 

Description 

The TF Headworks facility houses influent channel screens, air compressors for pneumatically 
operated valves, conveyors for grit and screenings and a load out ramp for trucks that haul away grit, 
snail shells and screenings to a local landfill. Since the total influent flow is directed to the AS 
Headworks, the TF Headworks is currently used to screen snail shells and other solids from humus 
that is returned and co-settled with primary sludge. The facility is comprised of the following rooms 
or spaces:  

• Parshall Flume. 

• Screening and Conveyance Space. 

• Aerated Grit Chambers. 

• Blower and Air Compressor Room. 

• Control/Electrical Room. 
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• Load out. 

The TF Headworks facility is a hydraulic structure with foundation and walls constructed of cast-in-
place concrete located below grade, including the Parshall flume (with fiber reinforced plastic [FRP] 
insert), influent channels, and aerated grit chambers. Above grade, the facility is constructed of fluted 
concrete masonry unit (CMU) exterior walls with either an unpainted CMU or plywood interior finish, 
a flat roof that is constructed of precast double tee girders (uncoated), and a cast-in-place concrete 
parapet above the CMU. Grating and handrail is aluminum and doors are coated steel. Openings to 
influent screening channels are covered with aluminum grating with plywood on top. Mechanical air 
supply equipment is roof-mounted and supplies air to the interior space via galvanized steel 
ductwork that penetrates down through the roof. The air supply ducting is located high, close to the 
ceiling with grilles directing air down toward the floor. Exhaust fans and exterior wall louvers are 
located in the Blower and Air Compressor Room.  

Assets designated to the TF Headworks facility include the following: 

• Parshall Flume and Influent Flow Isolation Gate. 

• Influent channels 1 to 4. 

• Influent climber type screens 1 to 3 and 1 manually raked screen and associated influent 
channel isolation slide gates. 

• Open Belt and Enclosed Pneumatic Screenings Conveyors 1 to 3. 

• Aerated Grit Chambers 1 to 2 and associated air piping, stainless steel baffles and weirs and 
valving. 

• Inclined grit screw conveyors 1 to 3. 

• Positive Displacement Blowers and Air Compressor for aerated grit chambers and 
pneumatically operated valves. 

• overhead bridge crane spanning the inclined grit conveyors and open belt screenings 
conveyor (2,000 pounds lift capacity). 

• Combustible gas and hydrogen sulfide and other analyzers, sensors, and instruments, 
including an automated refrigerated auto sampler.  

Capacity.   

Refer to Headworks Section above for design criteria for the TF Headworks facility.  

Condition Assessment.   

A condition assessment of this facility was not performed as part of this facility plan update. However, 
the following items are noteworthy:  

• The TF Headworks interior space was clean and well maintained and all equipment, although 
old and beyond years of anticipated useful service life, was operable.  

• The space seemed well ventilated with little odor and few signs of hydrogen sulfide corrosion. 

•  Although some minor concrete cracking was noted, the structural concrete floors and CMU 
interior/exterior walls seemed structurally sound.  
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Recommendations.   

As long as the TF Treatment Process is needed to treat large wet weather flows, it is recommended 
that the TF Headworks be maintained and used to remove solids from the humus return (i.e., solids 
settled in final clarifiers) and used as a backup to the AS Headworks to screen raw sewage during wet 
weather events if necessary.  In the future as the TF Treatment Process is discontinued and no longer 
used, CWSID may consider stopping to maintain this equipment and facility and may even consider 
demolishing it to accommodate the construction of new AS Treatment Process facilities, including an 
expansion of the AS Headworks.  

TF - Control Building and Influent Pump Station.   

Description.   

The Control Building is comprised of several rooms located on three different floors. The below grade 
structure is constructed of cast-in-place concrete and includes the following:  

• Abandoned primary sludge pump station and wet well.  

• Existing influent pump station and wet well.  

Primary sludge pump equipment (abandoned) and the influent pumps are located below grade in 
dry pits, just outside their respective wet wells.  

The above grade portion of the structure is a constructed of cast-in-place concrete, brick masonry 
and glass panels. The first floor (i.e., ground floor) has been repurposed as storage, storage of safety 
and emergency response equipment, electrical wiring conduit and other items, portable trailer 
mounted pumps, vac truck, forklift, and other miscellaneous items. The electrical room for the 
Influent Pump Station is also located on the first floor and is where motor control center, the variable 
speed drives for the influent pumps and PLC for supervisory control and data acquisition (SCADA) 
integration are located.  

Process mechanical assets designated to the Control Building and the TF Influent Pump Station 
include:  

• Influent Pump Station Wet Well and associated influent pump isolation gates. 

• Influent Pump Nos. 1, 2, 3, 4, 5, and 6 and associated discharge piping, valves, and electric 
drives. 

• Air compressors for pneumatic systems, including valve actuators.  

Other process mechanical assets designated to the Control Building that have been abandoned and 
are no longer used include:  

• Primary Sludge wet well. 

• Primary sludge pumps 1, 2, and 3 and associated piping and valves. 

Capacity.   

Refer to Influent Pump Station Section above for design criteria, including influent pump capacity, of 
the Influent Pump Station.  
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Condition Assessment.   

A condition assessment of this facility was performed under this facility plan update but focused 
exclusively on the Influent Pump Station. The general facility condition is considered to be 
MODERATE. The building was clean and well maintained. One influent pump was taken offline and 
was being maintained on the day of the condition assessment site visit. Only minor structural 
degradation was noted during the condition assessment. Two of the six influent pumps were noted 
out of service, similar to observations made in the previous facility plan. Since each influent pump 
has approximately 22.3 mgd flow capacity, the firm total pump capacity is 66.9 mgd (i.e., three duty 
pumps with one standby) which is more than the 55.0 mgd needed to pump wet weather flows.  

The previous facility plan noted the age of the influent pumps and cavitation issue caused by the 
pump inlet suction elbow not properly baffled. According to the pump manufacturer, four of the six 
influent pumps were not intended to be operated with variable speed drives which is why they 
cavitate when operated between 600 and 650 rpm. Rather than replace the pumps with new ones 
designed to be operated with VFDs, CWSID relies on programmed controls (i.e., a software interlock) 
to regulate pump speed outside 600 to 650 rpm speed range. VFDs (manufactured by MDI 
International) serving these pumps were installed in around 2016.  

Recommendations.   

As the TF Treatment Process continues to be used to treat large influent flowrates experienced during 
wet weather events, the Influent Pump Station and related facilities at the Control Building will need 
to be maintained. As this facility and the Influent Pump Station will ultimately be abandoned in favor 
of the AS Treatment Process, CWSID should continue to make modest investments to properly 
maintain influent pumps and related electrical drives.  

It is recommended that the stability of influent wetwell control be monitored, given the prohibition 
of operation within speed range of 600 to 650 rpm. To date, no reports of wetwell level control 
difficulty have been reported. It is recommended that N+1 Influent Pump operation always be 
available, since the pumps are critical to Wet Weather flows, and must remain in service.  

TF - Primary Clarifiers. 

Description.   

The existing three primary clarifiers are below grade hydraulic structures constructed of 
cast-in-place concrete. One primary clarifier was in operation on the day of the condition assessment. 
Due to the design and age of the TF Primary Clarifier concrete structures and the age and condition 
of the clarifier mechanisms, these unit process will be phased out as the District expands the AS 
Treatment Process. Primary Clarifier assets include:  

• Inlet flow distribution box and associated gates. 

• Primary Clarifier Mechanisms 1, 2, and 3. 

• Associated scum beaches, FRP weirs and scum baffles. 

Capacity.    

Refer to Primary Clarifier Section above for design criteria related to the TF Primary Clarifiers. Since 
each TF Primary Clarifier can treat flows up to 37.0 mgd AADF (44.3 mgd ADMM), two DUTY primary 
clarifiers can treat wet weather flows up to 55.0 mgd which leaves one unit as a standby.  
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Condition Assessment.   

The primary clarifiers were evaluated to 
be in overall MODERATE condition 
where only minor structural items were 
noted, mostly related to small concrete 
cracking, deteriorated protective 
coating and potential safety concerns 
over handrail. The shallow side water 
depth is less than the 8-foot 
recommended depth for a fixed film 
process per UAC R317-3-6. As noted in 
the previous facility plan, the TF Primary 
Clarifiers mechanisms have exceeded 
their useful life and should be replaced if 
CWSID intends to operate them 
continuously for several more years.  

Recommendation.   

As with other TF Treatment Process 
items, the primary clarifiers will 
continue to be operated and maintained to help treat high wet weather flows. In the future as the AS 
Treatment Process is expanded, the TF Primary Clarifiers will no longer be needed, abandoned, and 
possibly demolished to make room for new facilities. Therefore, it is recommended to do no more 
than the minimum to keep the existing clarifier mechanisms operable. 

TF - Primary Sludge Pump Station. 

Description. 

The TF Primary Sludge Pump Station is located down the hill from the primary clarifiers and is used 
to pump primary sludge from each primary clarifier directly to the mix blend tank where it combines 
with primary sludge and TWAS from the AS Treatment Process. With the exception of a doghouse, 
the entire structure is located below grade and is constructed of cast-in-place concrete. Electrical 
equipment is located in the same space as the mechanical pumping equipment and piping and may 
not meet current NEC requirements. In-line grinders located outside the building in a dry well in the 
sludge piping ahead of the double diaphragm, positive displacement type sludge transfer pumps. 
Only one in-line grinder was in place at the time of the condition assessment. Roof mounted fans 
supply air to and exhaust air from the interior space.  

Assets associated with the TF Primary Sludge Pump Station include:  

• Scum Box and Scum Pump. 

• In-Line Grinders 1 and 2. 

• Primary Sludge Pumps 1, 2, and 3. 

• Related piping and valving. 

Figure 11-49: TF Primary Clarifier Handrail and 
Access Bridge 
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Capacity. 

Refer to TF Primary Sludge Section above for TF Primary Sludge Pump Station design criteria.  Each 
pump can be dedicated to a single primary clarifier, thus requiring two duty pumps and one standby 
when treating wet weather flows up to 40.0 mgd.  

Condition Assessment. 

The overall condition of the TF Primary Sludge Pump Station is considered MODERATE. The concrete 
structure is in good condition and the pump equipment and related piping have been well 
maintained. Since they are located outdoors in a dry pit, the in-line grinders seemed to have 
experienced more wear than the equipment located indoors. The HVAC system was not evaluated to 
define air changes per hour as part of this condition assessment.  

Recommendation. 

Per NEC and NFPA 820, primary sludge pump stations (“Sludge Pumping Station Dry Wells") that 
have dry pump wells or pits separated from wet wells or pits maybe considered unclassified spaces 
when the space is continuously vented at least six air changes per hour. If not properly ventilated, all 
electrical items meet a Division 2 standard where located inside an envelope that extends 18 inches 
above the water surface and 10 feet beyond wetted clarifier walls. The existing HVAC ventilation 
equipment capacity should be confirmed and corrected if necessary.  

TF - Trickling Filters. 

Description. 

As the AS Treatment Process is expanded under the current Phase 2 expansion and additional 
bioreactors are constructed, the trickling filters will no longer be used and will be demolished over 
time. In fact, several units have already been demolished. Trickling filters will be completely 
bypassed in the future and primary effluent will be directly piped to the secondary clarifiers for 
disinfection and to settle out any remaining solids. Assets associated with the trickling filters include:  

• Influent flow distribution boxes and associated piping and isolation gates. 

• Trickling Filter flow distribution mechanism. 

• Secondary Effluent collection boxes and associated piping. 

Capacity. 

Refer to Trickling Filter Section above for design criteria of the TF - Trickling Filters.   

Condition Assessment. 

The TF - Trickling Filters were not evaluated as part of this facility plan update.  

Recommendation. 

Trickling Filters should be demolished over time to accommodate the expansion of the AS Treatment 
Process.  

TF - Final Clarifiers. 

Description. 

Secondary effluent is collected from the trickling filters and is directed to a final clarifier distribution 
box where isolation gates can be used to direct flow to each final clarifier. Chlorine solution is dosed 
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to the secondary effluent in a buried vault located upstream of the clarifier distribution box. Buried 
plug valves on the humus return pipeline are located just outside each of the final clarifiers. Several 
of these buried valves will be replaced as part of the Phase 2 expansion effort.  

Assets associated with TF Final Clarifiers include:  

• Chlorine Diffusion Box. 

• Final Clarifier Flow Distribution Box with isolation gates. 

• Final Clarifier Mechanisms 1, 2, 3, and 4. 

• And related clarifier items, including humus piping isolation gates, utility water spray bar 
systems and FRP scum baffles, weir plates and Stamford baffles.  

Capacity. 

Refer to Final Clarifiers Section above for design criteria of the TF Final Clarifiers. Since each final 
clarifier is sized to treat 27.1 mgd AADF (32.2 mgd ADMM), only two final clarifiers are needed to 
treat the 40.0 mgd wet weather flow.  

Condition Assessment. 

As noted in the previous facility plan, groundwater passes through pressure relief valves located in 
the floor of each final clarifier, making it difficult to completely drain the tanks for maintenance. 
Several final clarifiers have algae and other vegetation growing in the bottom of the clarifier.  

In general, the condition of the TF Final Clarifiers is POOR primarily due to the age of the clarifier 
mechanisms and the groundwater issue. Minor structural concrete cracking, missing handrail and 
protective coating weathering was noted.  

Recommendation. 

Since TF - Final Clarifiers will only be used to treat high wet weather flows until the AS Treatment 
Process is further expanded, improvements are not recommended.  

TF - Digesters and Digester Control Building. 

Description. 

The existing TF Digesters and Digester Control Building are connected cast-in-place concrete 
structures. The digesters are hydraulic structures and were originally designed with fixed concrete 
lids, however the fixed lid for Digester no. 2 was replaced with a flexible gas holding membrane cover 
and converted from a primary to a secondary digester. The Digester Control Building houses boiler 
equipment on the at-grade first floor and pump mixing and pump transfer equipment in the 
basement.  

Assets that are assigned to these facilities include:  

• Sludge Transfer Pumps. 

• Mix Pumps. 

• Boilers. 

• Heat Exchangers. 
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The activated sludge biomass used in the AS Treatment Process to remove phosphorus (PAOs) in the 
secondary treatment process releases the stored phosphorus when introduced to anaerobic 
conditions inside each of the primary digesters. Struvite is formed when magnesium phosphate and 
ammonia are mixed in solution with the pH above 7.5. CWSID staff report significant struvite 
formation on AS Digester draft tube mixers and at other locations. To address this issue, several 
options are being evaluated as part of this facility plan update. See Chapter 5 for additional 
information regarding this struvite challenge and several alternatives being evaluated to address it.  

Per NEC and NFPA 820, Anaerobic Digester Control Buildings that have handling of sludge gas are 
normally considered Class 1 Division 1 classified areas but may be considered Class 1 Division 2 
classified spaces when the space is continuously vented at least six air changes per hour. If not 
properly ventilated, all electrical items need to meet Division 1 standards. The existing HVAC 
ventilation equipment capacity should be confirmed and corrected if necessary. 

Capacity. 

Refer to Digester Section above for basis of design information for both the TF And AS Digesters and 
Digester Control Buildings.  

Condition Assessment. 

The TF Digesters and Digester Control Building are 
considered to be in POOR condition mainly due to 
structural concerns. Additional structural 
evaluation is needed to further study the 
structural damage noted during the assessment. 
The facility and associated process mechanical 
equipment seemed to be well maintained and well 
operated.  

Some structural damage due to an earthquake in 
the spring of 2020 was noted at connections 
between the Digester Control Building and the 
Digesters. Some damage was noted on the 
digesters as well, particularly to the primary 
digester walls and lid.  

MCC-6 (8000 series manufactured by General 
Electric [GE]) was observed, and a breaker has 
been replaced following a thermal scan. No other 
issues have been reported due solely to age. 
According to GE (now ABB), the 8000 series is still 
supported by ABB, however VFDs and reduced 
voltage soft starter units are not available (where 
applicable).  

Recommendations. 

A detailed structural assessment to define the extent of the structural damage noted during the 
assessment is recommended. Due to its age, the digesters and the digester control building structures 
likely do not meet current seismic code provisions.  

Figure 11-50: Seismic Damage at TF 
Digesters 
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Since CWSID will likely continue to employ an AS Treatment Process that focuses on TP reduction, 
the potential to form struvite inside digester piping, pumps, mixers, and other equipment will persist. 
Detailed long-term struvite control strategies evaluated as part of this facility plan update effort are 
summarized in Chapter 5.  

As more biosolids are digested in the future and additional digesters are constructed, CWSID might 
consider repurposing both existing TF Digesters as secondary digesters.  

TF - Utility Water Pump Station. 

Description. 

The TF Utility Water Pump Station is not currently used while CWSID WRF staff currently operate 
the AS - Utility Water Pump Station to supply utility water to the CWSID WRF. If used, it would 
primarily provide utility water to spray bars for scum control at TF Primary and Final Clarifiers.  

Process mechanical assets assigned to the TF Utility Water Pump Station include:  

• Utility Water Pump Station wet well. 

• Utility Water Pump Nos., 1, 2, and 3 and associated piping and valving.  

Capacity. 

Refer to Utility Water PS Section above for utility water pump station design criteria.  

Condition Assessment. 

A condition assessment of this facility was not conducted under this facility plan update. The facility 
was well maintained, clean and no visible structural or mechanical issues were noted.  

Recommendations. 

Beyond maintaining this equipment in good working order to use during wet weather events as 
necessary, no recommendations are made at this time. As utility water, irrigation system or other 
demands increase, CWSID may consider connecting TF Utility Water Pump Station discharge yard 
piping to AS Utility Water Pump Station discharge yard piping for an interconnected utility water 
piping system and two pump stations.  

AS Treatment Process 

The AS Treatment Process will continue to be expanded (currently being expanded under the Phase 
2 project) as the TF Treatment Process is abandoned and used only for primary treatment during 
high wet weather flow conditions. Most of the facilities that make and/or support the AS Treatment 
Process were constructed under the 2012 Expansion Project and additional AS Treatment Process 
facilities are currently being constructed under the Phase 2 expansion project. Since these facilities 
are relatively new, they are in very good condition and do not require much, if any, improvements.  

AS - Headworks and Influent Pump Station. 

Description. 

The AS Headworks and Influent Pump Station is a multi-story structure with one story below grade 
and two stories above and consists of several unit processes and spaces:  

• Screening Room with Influent Channels 1 and 2. 
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• Vortex Grit Chambers w/ grit removal pumps located in the basement. 

• Grit classification area. 

• Wet well. 

• Dry pit pump station.  

• Truck Load out area. 

• Electrical Room. 

• Control Room. 

A septage receiving facility is also attached to the headworks. HVAC equipment used to vent and 
condition the building space is primarily located outdoors and indoor air is exhausted vertically, high 
above finish grade without odor treatment provisions. An overflow channel located between the 
vortex grit chambers allows CWSID WRF to direct plant influent or have it passively overflow to the 
TF Treatment Process.  

The following assets are designated to the AS - Headworks:  

• Influent Channels 1 and 2 and related slide gates. 

• Influent Screens 1 and 2. 

• Screenings washer/compactors 1 and 2 and bins. 

• Vortex Grit Chambers 1 and 2 and related slide gates. 

• Grit Classifiers and Cyclones 1, 2, and 3 and related piping and valves. 

• Grit pumps 1 and 2 and related piping and valves. 

Assets designated to the Influent Pump Station include:  

• Influent pumps 1, 2, 3, and 4.  

• Related piping, knife gates, check valves and electrical equipment.  

The facility is designed to be expanded to the west where a mirror image of the existing headworks 
facility and influent pump station may be constructed.  

Capacity. 

See AS Headworks Section above for AS - Headworks and Influent Pump Station design criteria.  
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Condition Assessment. 

Due to the limited age of the facility and 
high level of maintenance, the overall 
condition of the AS - Headworks and 
Influent Pump Station is EXCELLENT. The 
following minor items were noted during 
the assessment: 

1. Wall openings, open pipe ends and 
missing handrail due to removal 
of Serpentix™ conveyor. This 
project was performed in-house 
by CWSID WRF operations staff, 
and a few items finalized to limit 
safety risk.  

Recommendations.   

Since influent flows are not anticipated to 
exceed the capacity of the influent 
channels and process equipment before 
the next facility plan update, a facility 
expansion is not recommended.  

AS - Primary Clarifiers. 

Description. 

The two existing primary clarifiers and 
influent flow splitter box are below grade, 
hydraulic, cast-in-place concrete 
structures originally constructed as part of 
the 2012 expansion project. The following 
assets are designated to the AS - Primary 
Clarifiers:  

• Primary Clarifier Nos. 1 and 2 Influent Flow Distribution Structure and related slide gates and 
piping. 

• Primary Clarifier Nos. 1 and 2 concrete structure, walkway, and access bridge. 

• Primary Clarifier Nos. 1 and 2 mechanism, including center column, drive and rake arms. 

• Primary Clarifier Nos. 1 and 2 scum beach. 

Capacity.  

Refer to AS Primary Clarifier Section above for design criteria for the AS Primary Clarifiers. Both 
primary clarifiers are used as DUTY units and current unit capacity does not allow CWSID WRF staff 
to take one primary clarifier off-line for maintenance without negatively impacting downstream 
aeration basins.  

Figure 11-51: In-House Project to Remove 
SerpentixTM Open Conveyor 
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Condition Assessment.  

Due to its limited age, the AS Primary Clarifiers 
are in EXCELLENT condition. Clarifier 
mechanisms may need to be recoated based on 
manufacturer recommendations and further 
evaluation of protective coating thickness. 
CWSID WRF staff noted that material floating 
on the surface are not being efficiently 
captured at the scum beach as the material 
escapes around the end of the skimmer as it 
travels up the beach.  

Recommendations. 

Recommended unit process improvements, 
including recommendations for a new primary 
clarifier(s), are outlined in Chapter 4. Options 
to improve the capture of scum and other 
floatables should be discussed with the clarifier 
mechanism manufacturer.  

AS - Primary Sludge Pump Station. 

Description. 

The primary sludge pump station was constructed with the primary clarifiers in 2012 and is a below-
grade cast-in-place concrete structure with a scum pit located just outside. Pumps are located in a 
below grade dry pump pit, electrical and HVAC equipment is located above on the at-grade floor.  The 
following process mechanical assets are designated to the AS - Primary Sludge Pump Station:  

• Primary Scum Pump No. 1. 

• Primary Sludge Pump Nos. 1 and 2. 

• Scum Pit Subnatant Pump No. 1. 

• In-line Grinder Nos. 1, 2, and 3. 

Capacity. 

Refer to AS Primary Sludge PS Section above for design criteria for the AS Primary Sludge Pump 
Station. Current sludge and subnatant pump capacity and redundancy meet process objectives.  

Condition Assessment. 

The condition of the AS - Primary Sludge Pump Station is EXCELLENT and deficient items were not 
observed.  

Recommendations. 

As no deficiencies were observed, recommended improvements are not provided.  

Figure 11-52: AS Primary Clarifier Scum 
Beach 
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AS - Aeration Basins. 

Description. 

Each set of aeration basins includes one influent flow splitter box and one mixed liquor flow splitter 
box. The influent flow splitter box distributes primary influent flow between each aeration basin 
while the mixed liquor flow splitter box distributes secondary effluent flow between secondary 
clarifiers.  

The following assets are designated part of the aeration basins:  

• Influent Flow Splitter Box, weirs, and associated slide gates. 

• Aeration Basin Nos. 1 to 4, 5 to 6 concrete basin and channels. 

• Mixed Liquor Return Pump Nos. 1 to 8 and 9 to 12. 

• Air piping and associated air control valves. 

• Diffused air piping and submerged fine bubble air diffusers. 

• Floating Mixer Nos. 1 to 16 and 17 to 24. 

• Mixed Liquor Flow Splitter Box and associated slide gates. 

Capacity. 

Refer to Aeration Basins Section above for design criteria for AS Aeration Basins.  

Condition Assessment.  

The general condition of the existing aeration basins 
is GOOD due to some concrete cracking due to 
differential ground settlement below the structure. It 
is believed that water stop placed in the control joints 
limit any leakage to the groundwater outside the 
basins. Some leakage was noted at control joints in 
mixed liquor return channels, but leakage was 
interior to the basins and at joints that did not have 
waterstops. Cracking was noted in the control joints 
located in suspended slabs (i.e., walkways located on 
top of basin walls).  

Recommendations. 

Aeration basins should be taken off-line during 
regularly scheduled maintenance activities to visually 
inspect control joints located below the waterline. If 
any control joints are found to be allowing 
groundwater into the basins, they should be repaired 
using a typical control joint repair method. Uplift 
cracking in suspended decks is a safety concern and 
not structural or process mechanical concern. To 
limit the potential for tripping hazards, the edges of 
concrete slabs at different elevations can be ground 
flush.  

Figure 11-53: Cracking Noted at AS 
Aeration Basins 
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In the event UPDES permitted outfalls required new limits for total nitrogen, the aeration basins are 
designed with provisions to convert to an MLE process where the anaerobic zone of the current A2O 
process configuration is changed to an anoxic zone. This change would limit the biological removal 
of total phosphorus and require CWSID to remove phosphorus chemically. This switch is only 
recommended if, in the future, a low nitrogen limit is required.  

AS - Secondary Clarifiers. 

Description. 

The following assets are designated to the AS - Secondary Clarifiers:  

• Secondary Clarifier Nos. 1 to 6 concrete structures, FRP weirs/baffles and walkway bridges. 

• Secondary Clarifier Nos. 1 to 6 mechanism with rake arms. 

• Secondary Clarifier Nos. 1 to 6 scum beach. 

Capacity. 

Refer to Secondary Clarifiers Section above for design criteria for the AS Secondary Clarifiers.  

Condition Assessment. 

No deficiencies were noted during the 
condition assessment effort and the 
condition of the AS Secondary Clarifiers was 
deemed EXCELLENT. Earlier in the year one 
of the secondary clarifiers was “floated” due 
to buoyant groundwater uplift forces when 
it was taken offline and emptied. A portion 
of the clarifier floor needed to be replaced to 
repair the damage.  

Recommendations. 

Recommended launder cover and bird wire 
improvements are being made under the 
Phase 2 expansion project. No other 
recommended improvements are made at 
this time.  Figure 11-54: AS Secondary Clarifier with 

Repaired Floor 
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AS - RAS/WAS and Scum Pump Station. 

Description. 

The AS RAS/WAS Pump Station is primarily a 
below grade structure constructed of cast-in-place 
concrete. The portion of the structure located 
above grade that houses an electrical room is 
constructed of CMU. A scum pit is attached to each 
side of the structure that serves two secondary 
clarifiers each. RAS, WAS and scum pumps are 
located downstairs in the below grade portion of 
the pump station. Three RAS pumps are dedicated 
to each set of two secondary clarifiers (i.e., two duty 
and one standby configuration). The following 
process mechanical assets are designated to the AS 
- RAS/WAS Pump Station:  

• Scum Pit Nos 1 to 2. 

• RAS Pump Nos. 1 to 6. 

• WAS Pump Nos. 1 to 3. 

• Scum Pump Nos. 1 to 2. 

• All related piping and valves. 

Capacity. 

Refer to Section RAS/WAS and Scum Pump Station Section above for basis of design criteria for the 
RAS/WAS Pump Station.  

Condition Assessment. 

The AS RAS/WAS Pump Station was evaluated and found to be in EXCELLENT condition.  

Recommendations. 

No recommended improvements are provided under this condition assessment.  

AS - Digesters and Digester Control Building. 

Description.  

The two primary digesters are constructed of cast-in-place concrete with a fixed lid and veneer CMU 
finish on walls and the digester control building is constructed of CMU. The Digester Control Building 
consists of the following rooms:  

• Boiler Room. 

• Gas Handling Room.  

• Electrical Room. 

The AS Digesters and Digester Control Building consist of the following assets:  

• Sludge Blend Tank Nos. 1 and 2. 

Figure 11-55: AS RAS/WAS Pump Station 
Scum Box 
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• Sludge Blend Tank Mixing Pump Nos. 1 and 2. 

• Blended Sludge Tank Transfer Pump Nos. 1 and 2. 

• Primary Digester Nos. 1 and 2. 

• Primary Digester No. 1 Draft Tube Mixers 1 to 5. 

• Primary Digester No. 2 Draft Tube Mixers 1 to 5. 

• Boiler Nos. 1 to 3. 

• Primary Recirculation Pumps 1 to 3. 

• Hot Water Pump Nos. 1 to 3. 

• Sludge Transfer Pump Nos. 1 to 2. 

• Gas Drying Unit Nos 1 to 2. 

• Blower Nos. 1 to 2. 

• Expansion Tank Nos. 1 to 4. 

• Glycol Unit. 

Capacity.  

Refer to AS Digesters Section above for design criteria related to the AS Digesters and Digester 
Control Building and for discussion regarding TF Digesters and Digester Control as these two 
facilities are very related.  

Condition Assessment.  

Similar to other AS Treatment Process facilities which were constructed as part of the 2012 
expansion project, the AS Primary Digesters and Control Building are relatively new and are 
considered to be in EXCELLENT condition.  

Struvite formation inside the primary digesters has been a challenge for CWSID WRF staff and the 
operate two digesters at a time so they can remove struvite from the third. Options to limit struvite 
formation in the primary digesters is being studied as part of this facility plan update and evaluated 
alternatives are summarized in Chapter 5.  

A fourth primary digester is not anticipated before the next facility plan update if the struvite 
formation problem is addressed and all three existing primary digesters can be used at same time.  

Recommendations. 

Based on observations and findings described above, the following actions are recommended:  

• Identify and implement a phosphorus sidestream treatment process that will reduce struvite 
formation in the primary digesters.  

• Review alternatives beneficially use digester biogas, including:  

- Operate boilers using digester biogas and discontinue using natural gas.  

- Refer to Chapter 5 for alternative uses of biogas evaluated as part of this facility plan 
update.  
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AS - Utility Water Pump Station. 

Description. 

This facility consists of the following three spaces or rooms:  

• Utility Water Wet well. 

• Utility Water Pump Station. 

• Dechlorination Chemical Storage. 

The below grade wet well portion of the structure is a water holding hydraulic structure made of 
cast-in-place concrete below grade. The above-grade portion of the structure is constructed concrete 
foundations, split face CMU and metal roof.  

The following assets are assigned to this facility:  

• Utility Water Pump Station Wet Well and related hydraulic slide gates. 

• Utility Water Pump Nos. 1, 2 and 3. 

• Utility Water Strainer (Auto backwashing type). 

• Sodium Hypochlorite Storage Tank Nos. 1 and 2. 

• Repurposed Hypochlorite Feed Pump Nos. 1 and 2. 

• Hypochlorite Feed Pump Nos. 1 and 2. 

Capacity. 

Refer to Section AS Utility Water Pump Station Section above for design criteria for the AS Utility 
Water Pump Station.  

Condition Assessment. 

The condition of the AS - Utility Water Pump Station was deemed EXCELLENT. It is a relatively new 
facility, similar to other AS Treatment Process facilities constructed in 2012 and is well maintained.  

Recommendations. 

The following deficiencies should be considered:  

• Add a flowmeter to the Utility Water distribution piping in the yard to measure utility water 
flowrate to document and define utility water use and to flow pace chemical sodium 
hypochlorite dosing to maintain a desired chlorine residual.  

• To reduce potential downstream maintenance caused by solids buildup, CWSID might 
consider replacing the existing strainer with a pressure filter (by Amiad Water Systems or 
equal). 

Other Facilities 

Chlorine Contact Basins. 

Since the Chlorine Contact Basins will be replaced by a new UV Disinfection Facility under the Phase 
2 expansion, they were not evaluated as part of this condition assessment effort.  
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Dewatering Building. 

Description. 

The Dewatering Building is an above grade two-
story structure constructed of cast-in-place 
concrete and CMU. This facility was constructed in 
the 1995 and originally houses two belt filter 
presses on the second floor and three sludge feed 
pumps on the first floor. The original facility also 
employed polymer mix/feed pumps and aging tanks 
and polymer metering pumps. CWSID has since 
added a third belt filter press, a fourth sludge feed 
pump and two polymer mix/dilution panels to feed 
polymer emulsion from totes and discontinued 
using the original polymer feed system. The 
Dewatering Building consists of the following 
rooms or spaces:  

• Belt Press Room (Second Floor). 

• Compressor Room (Second Floor). 

• Polymer Handling Area (First Floor). 

• Pump Room (First Floor). 

• Truck Bay (First Floor). 

• Office/Control Room (First Floor). 

• Electrical Room (First Floor). 

• Locker Room (First Floor). 

Process mechanical assets attributed to the solids dewatering process include:  

• Solids Feed Pump Nos. 1 to 4. 

• Belt Filter Press Nos. 1 to 3. 

• Troughing Belt Conveyor. 

• Flat Horizontal Belt Conveyor.  

• Sludge Cake Bin. 

• Washwater Booster Pumps. 

• Truck Bay with Scale. 

• Polymer Emulsion Totes 1 to 2. 

• Polymer Mix/Dilution Panels 1 to 2. 

• Biosolid Haul Truck. 

Capacity. 

Refer to Dewatering Section above for basis of design information for the solids dewatering process.  

Figure 11-56: Dewatered Cake Haul 
Truck and Scale 
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Condition Assessment. 

Due to age of the structure, the Dewatering 
Building is considered to be in MODERATE 
condition.  

The previous facility plan noted that CWSID WRF 
staff was diluting the sludge feed to the belt filter 
presses to limit struvite formation. Since then, 
CWSID WRF staff has been adding flowsperes to 
limit struvite formation.   

The protective coating applied to the building’s 
metal roof framing (i.e., second floor ceiling) was 
cracking and coming off due to high moisture in 
the Belt Press Room. A portable fan had been 
installed by CWSID WRF staff to help address this 
high moisture.  

The low 11 percent solids in dewatered cake and 
the low percent solids capture (i.e., less than 90 
percent) by belt filter press equipment has been 
noted. To further investigate the cause of low 
percent solids in the dewatered cake, samples of 
dewatered cake, feed sludge, pressate, polymer 
emulsion and makeup water were taken on 
October 26, 2022 and shipped to the Klaranlagen 
Beratun Kopp laboratory in Germany for analysis 
by Dr. Julia Kopp (See website: www.kbkopp.de).  
Findings from the lab results and analysis will be presented in Chapter 5.  

Recommendations.  

Based on observations and findings described above, the following actions are recommended for the 
Dewatering Building:  

• Identify a side stream treatment option that addresses the potential formation of struvite of 
eliminates need to dilute sludge feed or add a separate chemical.  

• Evaluate ways in which the building’s metal framing for the roof can be recoated and address 
the high humidity in the Belt Press Room. This evaluation will include an evaluation of 
existing HVAC systems to define current room air changes and ways in which it might be 
improved.  

• Based on findings from the dewatered cake dewaterability study, further evaluate options to 
improve dewatering. This may likely include additional analysis, discussion with belt filter 
press manufacturer(s) and other efforts.  

• An older model UPS (manufactured by “BEST”) serves the area housing the Fiber Optics Patch 
Cabinet. It is likely that parts and service are no longer available. It is recommended the unit 
be evaluated for criticality of operation, availability of replacement battery, and possibly 
replaced with new unit if determined to be difficult to maintain.  

Figure 11-57: Dewatering Building Second 
Floor Ceiling 

 

http://www.kbkopp.de/
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Cogeneration Facility. 

The condition of the existing Cogeneration Facility was not assessed as part of this facility plan update 
as this facility has been abandoned and biogas is now flared.  

Chlorine Gas Building. 

The condition of this facility was not assessed as part of this facility plan update as it will be 
abandoned as final effluent from the AS Treatment Process is disinfected using the new UV 
Disinfection facility and final effluent from the TF Treatment Process will be disinfected using stored 
sodium hypochlorite (12.5 percent solution strength).  

CONCLUSIONS AND RECOMMENDATIONS  

 Since the Trickling Filter Treatment Process is being phased out in favor of the Activated Sludge 
Treatment Process, it is recommended that only a minimal investment be made in operating and 
maintaining those facilities and equipment that is used to treat wet weather flows. Consequently, 
only a few recommendations have been made to maintain these facilities. Since the Activated Sludge 
Treatment Process is relatively new and well maintained by CWSID WRF staff, related facilities are 
in excellent condition. Consequently, only a few recommendations have been made to potentially 
improve these facilities as well. Some improvements or expansion of existing facilities will be 
required to accommodate new growth, new regulations and to replace items that are now operating 
beyond their intended service life.   

A summary of the facility or unit process condition and a list of potential projects is included in Table 
11-31:  

Table 11-31 

CWSID Condition Assessment Summary Table 

Assessed Facility or Unit 
Process 

Condition 
Assessment 

Proposed Improvement or Maintenance 
Project  

TF Headworks MODERATE 
Minimal investment to maintain operational 
for wet weather flows. Consider demolition 
when AS Headworks is expanded. 

TF Influent Pump Station MODERATE 
Influent pump and/or drive rehabilitation or 
replacement to maintain firm pump capacity 
above 40 mgd 

TF Primary Clarifiers and 
Primary Sludge PS 

MODERATE 
Minimal investment to maintain operational 
for wet weather flows. Consider demolition as 
AS Treatment Process is expanded. 

  
Review NFPA 820 requirements and confirm 
air exchange rate qualifies space as 
unclassified 

TF Final Clarifiers and Humus 
Return PS 

MODERATE 
Minimal investment to maintain operational 
for wet weather flows. Consider demolition as 
AS Treatment Process is expanded. 

TF Digesters and Digester 
Control Building 

POOR 
Further evaluate structural seismic damage 
and define associated cost to correct.  



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 11-86 

Table 11-31 

CWSID Condition Assessment Summary Table (continued) 

  
Improve digester gas cleaning system and use 
digester gas for boilers. 

  
Consider using both TF Digesters as Secondary 
Digesters when new AS Digesters are 
constructed. 

TF Utility Water PS EXCELLENT 
Potentially interconnect yard piping between 
both AS and TF Utility Water Pump Stations 

AS Headworks and Influent PS EXCELLENT  
Complete ongoing remodel work to remove 
Serpentix™ open screenings conveyor.  

AS Primary Clarifiers EXCELLENT 
Construct additional primary clarifier(s) to 
increase capacity 

  
Explore ways to improve capture of floating 
material by skimmer and scum beach 

AS Primary Sludge Pump 
Station 

EXCELLENT 
Construct additional primary sludge pump 
station with primary clarifier(s) 

  
Evaluate primary sludge thickening; See 
Chapter 5 

AS Aeration Basins GOOD 
Evaluate expansion joint cracks for potential 
leaks and correct. 

AS Secondary Clarifiers EXCELLENT 
Review standard operating procedures and 
evaluate options to reduce risk of “floating” 
clarifier when taken off-line for service.  

AS WAS Thickening EXCELLENT  

AS Digesters and Digester 
Control Building 

EXCELLENT 
Evaluate options to address struvite 
formation. See Chapter 5.  

  
Improve existing digester gas cleaning system 
and use digester gas to fuel boilers.  

  
Evaluate construction of new primary digester 
against other options. See Chapter 5. 

  
Review options to better use digester gas. See 
Chapter 5. 

AS Utility Water PS EXCELLENT 
Add a flow meter in yad piping to flow pace 
chlorine additional and define utility water use 

  
Evaluate options to remove TSS and improve 
water quality 

Dewatering Building MODERATE 
Review options to improve belt press solids 
capture. 

  
Apply new protective coatings to metal 
framing in second story ceiling. 

  
Consider options to improve percent solids in 
dewatered cake.  
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CWSID may also want to consider the following when addressing plant deficiencies:  

• Define the minimal operation and maintenance effort for the following TF Treatment Process 
equipment:  

- Headworks: 

▪ Influent Screens. 

▪ Grit Removal. 

- Control Building: 

▪ Influent Pumps and related drives. 

- Primary Clarifier and Primary Sludge Pump Station.  

- Final Clarifiers and Humus Return Pump Station.  

• Consider demolition or repurposing the following TF treatment Process facilities:  

- Trickling Filters. 

- Cogeneration Building.  

- Chemical Building. 

- Utility Water Pump Station. 

- Chlorine Contact Basin.  

As TF Treatment Process primary and secondary clarifiers and associated mechanisms used to treat 
wet weather flows continue to deteriorate and need to be replaced, CWSID may prefer to invest in 
new AS Treatment Process equipment and expand its hydraulic capacity to treat 100 percent of wet 
weather flows over continued investment in TF Treatment Process equipment maintenance and 
replacement.  

Recommended Condition Assessment Projects 

From the list on Table 11-31, the following two projects are recommended to extend the useful life 
of the asset: 

1. Dewatering Building:  Apply new protective coating to metal framing in second story ceiling. 
Estimated cost to apply new coating is $150,000. 

2. TF Digesters and Control Building: It is recommended to do a seismic and structural analysis 
study on the Digesters and Control Building to review options to mitigate the risk of 
structural failure. Estimated cost of the study is $50,000. 

 

 

 



This chapter defines the projected capacity ratings and identifies any deficiencies for the various 
liquid and solids stream treatment processes at Central Weber Sewer Improvement District (CWSID 
or District) Water Reclamation Facility (WRF or Plant). Evaluation of future activated sludge (AS) 
treatment process capacity is developed using BioWin® process modeling software to predict the 
performance of the Plant under future loading conditions and Utah Pollution Discharge Elimination 
System (UPDES) outfall water quality constraints as described in this Chapter. The hydraulic capacity 
of WRF under peak flow conditions is also defined. Refer to Chapter 11 for process descriptions and 
unit capacities of the AS and trickling filter (TF) treatment process major unit processes and their 
existing capacity. Alternatives to address capacity limitations identified herein and/or to meet 
potential future UPDES effluent limits are developed and evaluated in Chapter 13. Assessments and 
recommendations for improving systems that support each major unit processes (e.g., drain pumps, 
solids pumps, chemical systems) are also considered in Chapter 13. 

The CWSID WRF is operating under a UPDES permit issued in Year 2021 by the Utah Division of 
Water Quality (UDWQ), Major Municipal Permit No. UT0021911. The UPDES permit allows CWSD to 
discharge two different receiving bodies, i.e., the Weber River or Warren Canal, where different 
permit limits are required at each. Table 12-1 summarizes the existing UPDES discharge permit limits 
for the Weber River and Warren Canal. The current UPDES permit is flow limited where CWSID may 
discharge 49 million gallons per day (mgd) to each outfall (or 69.5 mgd total flow to both outfalls) as 
an average day maximum month flow (ADMM) under the following three scenarios:  

• Scenario 1: 49 mgd is discharged to the Weber River. 

• Scenario 2: 49 mgd is discharged to the Warren Canal.  

• Scenario 3: 24.5 mgd is discharged to the Weber River and 45 mgd is discharged to the 
Warren Canal (total flow of 69.5 mgd). 

Daily maximum limits for total residual chlorine (TRC) and low monthly maximum limits for 
ammonia required by the UPDES discharge permit are significantly higher for the Warren Canal than 
they are for the Weber River. For this reason, CWSID currently discharges all final effluent to the 
Warren Canal. However, since the Phase 2 expansion project replaces the existing chlorine gas 
disinfection process with a new ultraviolet (UV) disinfection process and eliminates any chlorine in 
the final effluent, it is expected that CWSID will discharge to the Weber River when completed. The 
Phase 2 expansion project expands the secondary treatment process and improves the nitrification 
process, helping the AS treatment process meet the lower seasonal ammonia limits on the Weber 
River. 

The existing UPDES permit limits are the primary criteria used in the AS treatment process capacity 
evaluation. Updated permit requirements are anticipated every 5 years for increasing plant discharge 
flow but are not anticipating a lower or a new limit for total phosphorus (TP) or total inorganic 
nitrogen (TIN) for this Master Plan planning period. In contrast to the Technology-Based Phosphorus 
Effluent Limit (TBPEL) where TP limits of 1.0 milligrams per liter (mg/L) were based on limits of 
technology, UDWQ has indicated that TIN and lower TP limits will be based on the scientific 
evaluation of receiving waters throughout the State. The timeline for the establishment of a nitrogen 



limit or lower phosphorus limits is not clear. CWSID might receive a lower TP or TIN limit by the year 
2050 and have one permit cycle or 5 years to comply. Effects on treatment capacities for more 
stringent nutrient limits are discussed in Section 12.9. 



 1 Abbreviations: BOD = biochemical oxygen demand; TSS = total suspended solids. 
2 Flow total is divided between 24.5 mgd to the Weber River and 45 mgd to the Warren Canal. Limits under Scenario 3 where a portion of flow is split between the outfalls is not listed. 
3 Effective January 1st, 2025. Interim Total Phosphorus limit is 1.5 mg/L. 

 
Scenario 1: Weber River 

(Outfall 001) 
Scenario 2: Warren Canal 

(Outfall 002) 
Scenario 3: Weber River 

and Warren Canal 

Parameter 
Maximum (Max.) 

Monthly Average (Avg.) 
Max. Weekly Avg. Yearly Avg. 

Daily 
Minimum 

(Min.) 

Daily 
Max. 

Max. 
Monthly 

Avg. 

Max. 
Weekly 

Avg. 

Yearly 
Avg. 

Daily 
Min. 

Daily 
Max. 

Max. 
Monthly 

Avg. 

Max. 
Weekly 

Avg. 

Yearly 
Avg. 

Daily 
Min. 

Daily 
Max. 

Total Flow, 
mgd 

49 - - - - 49 - - - - 69.5(1) - - - - 

BOD(1), mg/L 25 35 - - - 25 35 - - - 25 35 - - - 

TSS(1), mg/L 25 35 - - - 25 35 - - - 25 35 - - - 

Dissolved 
Oxygen, mg/L 

- - - 5.0 - - - - 5.0 - - - - 5.0 - 

Total 
Ammonia, 
mg/L 

               

Summer (Jul-
Sep) 

3.88 - - - 19.24 8.22 - - - 34.64 3.11 - - - 11.55 

Fall (Oct-Dec) 4.93 - - - 18.11 7.30 - - - 25.90 3.05 - - - 9.29 

Winter  
(Jan-Mar) 

5.14 - - - 20.98 9.27 - - - 36.06 4.36 - - - 14.02 

Spring  
(Apr-Jun) 

5.78 - - - 23.72 8.84 - - - 34.85 4.36 - - - 14.39 

Total 
Phosphorus, 
mg/L 

- - 1.0(2) - - - - 1.0(2) - - - - 1.0(2) - - 

Total Residual 
Chlorine, 
mg/L 

               

Summer (Jul-
Sep) 

0.014 - - - - 2.032 - - - - 0.017 - - - - 

Fall  
(Oct-Dec) 

0.019 - - - - 0.223 - - - - 0.027 - - - - 

Winter 
(Jan-Mar) 

0.016 - - - - 0.595 - - - - 0.020 - - - - 

Spring (Apr-
Jun) 

0.018 - - - - 0.208 - - - - 0.024 - - - - 

E. coli, No. per 
100 milliliters 
(mL) 

126 157 - - - 126 157 - - - 126 - 157 - - 

pH, Standard 
Units 

- - - 6.5 9 - - - 6.5 9 - - - 6.5 9 



The primary purpose of the treatment capacity evaluation is to define when a certain unit process 
needs to be upgraded and its treatment or hydraulic capacity increased. Typically, facilities are 
expanded due to changing permit limits or to meet new growth. For each unit process, there is 
different design criteria that may “trigger” the need for additional capacity. Table 12-2 defines the 
“trigger” with treatment and hydraulic design and redundancy criteria used in the process model 
evaluation. Liquid stream unit processes for the TF Plant are not a part of this treatment capacity 
evaluation except those that are critical to treatment during wet weather flows (TF influent pumps 
and TF disinfection). 



Unit Process Design Parameter Treatment Criteria 
Hydraulic 

Criteria 
Redundancy 

Criteria 

Primary Treatment 

Screening (2) PHF(1) 60 mgd 80 mgd (1) OOS(1) 

Grit Removal PHF 70 mgd 80 mgd (1) OOS 

Influent Pumping     

   AS Influent PS(1) (4) PHF - 75 mgd (2) One Pump OOS 

   TF Influent PS (4) 
PHF - 

40 mgd (115(4) - 
75) 

One Pump OOS 

Primary Clarifiers (2) PHF 
MMDF(1) 
AADF(1) 

- 
1,200 gpd/sf(1) 
1,000 gpm/sf 

Hydraulically 
Pass 

- 
- 

All units in service 

Secondary Treatment 

Aeration Basins (6) PHF 
Max. Month Wet Weather 

MMDF 

- 
aSRT(1) = 8 days 
aSRT = 12 days 

Hydraulically 
Pass 

- 
- 

All basins in service 
All basins in service 
All basins in service 

Secondary Clarifiers (6) PHF 
MMDF 
AADF 

SOR(1) = 1200 gpd/sf 
SOR = 600 gpd/sf 
SOR = 400 gpd/sf 

- 
- 
- 

All units in service 
All units in service 
All units in service 

Disinfection 

AS UV Disinfection PHF 
Max. Monthly Flow 

75 mgd 
58.8 mgd 

- 
- 

All Channels in 
service 
One Channel OOS 

TF Sodium Hypochlorite  PHF CT(1) = 30 mg/L-min 40 mgd One Chem Feed 
Pump OOS; 10 mg/L 
Dose 



Unit Process Design Parameter Treatment Criteria 
Hydraulic 

Criteria 
Redundancy 

Criteria 

Solids Handling 

 WAS(1) Thickening GBTs(1) (2) Max. Week WAS Flow ?(5) HLR(1): 300 gpm One unit OOS 
Anaerobic Digestion     
Primary Digesters (3) Max. Month Load 

Max. Month Load 
SRT(1) = 20 days,  
VSL = 0.12 ppd/cf 
SRT = 15 days,  
VSL = 0.15 ppd/cf 

- 
- 

All units in service 
One unit OOS 

Dewatering Belt Filter Presses (3) Max. Week Load SLR(1): 4,400 
lbs/day(1) 

HLR: 400 gpm One unit OOS 

1 Abbreviations: AADF = annual avg. daily flow, aSRT = average solids retention time, CT = contact time, GBT = gravity belt thickener,  gpd/sf = gallons per day per square 
foot, gpm = gallons per minute, HLR = hydraulic loading rate, lbs/day = pounds per day, MMDF = max. monthly daily flow, OOS = out of service, PHF = peak hour flow, 
ppd/cf = pounds per day per cubic foot,  PS = pump station, SLR = sludge loading rate, SOR = surface overflow rate, SRT = solids retention time, WAS = waste activated 
sludge, VSL = volatile solids loading. 
2 Hydraulically modeled capacity of unit with one unit out of service.  
3 Hydraulically modeled AS Plant capacity. See Section 12.7. 
4 Projected 2050 wet weather PHFs. See Chapter 10 for flow projections. 
5 Solids loading capacity of GBTs is unknown at this time. 



 

A plant-wide process model was created using BioWin version 6.2 and calibrated to the latest year of 
operation, January to December of 2021. Existing plant data from 2019 to 2021 was used to estimate 
projected loads as discussed in Chapter 10. It is assumed that all future flows will be directed to the 
AS treatment process once the Phase 2 project is completed in 2025.The TF treatment process is used 
only for high wet weather flow events. From 2019 to 2021, approximately 21 percent of the total 
influent flow was sent to the TF treatment process.  Results from the process model are discussed in 
this Chapter and supplemental data and supporting figures are found in Appendix A showing 
modeled vs historically measured values. 

The treatment capacity limitations for both liquid and solids streams are discussed in the following 
sections. Hydraulic capacity of each unit process is discussed in Section 12.8. 

The two existing headworks screens located in the AS Headworks were installed in 2012, are rated 
for 60 mgd each, and 120 mgd total capacity when both units are in service. Guidelines for influent 
screening reliability set forth by UDWQ in Utah Administrative Code R317-3.5.2 indicate each screen 
must be sized to handle the peak design flow rate. CWSID normally operates with both screens in 
service, providing sufficient capacity to meet the 2050 weather peak hour flows (110 mgd) but in the 
event only one screen is available during a peak hour event, its hydraulic capacity can be pushed to 
80 mgd while surcharging the upstream influent channel. Under this scenario, the water surface 
elevation in the influent channel increases by 1 inch of freeboard in the channel, and screening and 
capture performance is negatively impacted. However, the occurrence of a high wet weather event 
exceeding 80 mgd with one screen in service is unlikely, and the impact to overall plant performance 
is negligible. Although influent flow can be directed to the older screens located in the TF Headworks, 
if necessary, it is recommended that additional AS Headworks influent screening capacity be 
evaluated when maximum month flows exceed the rated capacity of one influent screen (estimated 
to be in 2045).  

CSWID has two vortex grit basins, sized for 70 mgd each. Under normal operation, both units run 
continuously for a total combined capacity of 140 mgd. The same UDWQ reliability guidelines that 
apply to influent screens also apply to grit removal. Peak hour flows must not exceed the unit capacity 
of a single unit (i.e., duty plus standby configuration). Consequently, an additional grit removal basin 
is needed to pass peak hour flows when the other basin is out of service or grit removal performance 
will decrease. Since the hydraulic capacity of one grit basin is 80 mgd, it is recommended that a new 
grit removal basin(s) be constructed at the same time as the new influent screen(s).  

Under the Phase 2 expansion project upgrades, CWSID will have a total of four influent pumps rated 
at 30 mgd each. With one pump out of service, total firm pump capacity is 90 mgd. New influent 
pumps will be added in the future when the headworks building is expanded. In the meantime, 
influent pumping will be limited to the hydraulic capacity of the AS treatment process which, after 
the Phase 2 expansion project, will be 75 mgd. As additional primary clarifiers, aeration basins, and 
secondary clarifiers are constructed, and AS treatment process is expanded, influent pump capacity 
will need to be increased to match.  



The TF Influent Pump Station has four available pumps and a firm hydraulic capacity of 66.9 mgd, 
which exceeds the projected maximum wet weather flow of 40 mgd that would be diverted to the TF 
treatment process. Replacement of TF pumps is contingent upon maintenance and service life of the 
equipment. See Chapter 11 for condition assessment of TF influent pumps.  

CWSID continuously operates two 145-foot primary clarifiers to remove surface scum and TSS from 
primary influent, including non-soluble BOD. Primary clarifier performance was modeled assuming 
the values shown in Table 12-3. 

Parameter Selected Parameter 

Primary Clarifiers  

   Percent Primary Clarifier Bypass, % 1.9(1) 

   Minimum Primary Sludge Flows  

   Maximum Primary Sludge Total Solids, % 4(3) 

   Minimum Primary Clarifier TSS Removal, 
% 

50(2) 

   Minimum Primary Sludge Flows  

   Maximum Primary Sludge Total Solids, % 3(3) 

   Minimum Primary Clarifier TSS Removal, 
% 

65(2) 

   Maximum Month Primary Clarifier Percent 
TSS Removal, % 

57(2) 

   Maximum Month Primary Clarifier Percent 
BOD Removal, % 

35 

1 Average annual bypass flow for 2021.  
2 Average calculated PC TSS removal is 57% (accounting for bypass); 25th percentile TSS removal is 51% and 75th 
percentile TSS removal is 65%. 
3 25th percentile primary sludge total solids (TS) concentration is 3.1% and 75th percentile is 4.1%. 

The performance of the primary treatment system is linked to the capacity of the secondary system 
since lower primary clarifier removal rates result in higher loads (and thus reduced capacity) to the 
secondary process. For CWSID, this link is even more prevalent with the ability to bypass primary 
influent directly to the Aeration Basins. The ability to bypass primary clarification provides needed 
carbon for biological phosphorus removal in downstream aeration basins. It is recommended to only 
bypass enough primary influent to sustain effluent phosphorus concentrations below the permit 
limit of 1.0 mg/L TP. Once Phase 2 is completed, modeling has shown that 20 mgd of primary influent 
can be bypassed under average flow conditions and still meet BOD and ammonia discharge permit 
limits.  

To reduce BOD and TSS loading to the secondary treatment process, primary clarifier performance 
is best achieved at certain design SORs. The existing primary clarifiers were sized for an average 
annual day SOR of 1,024 gpd/sf with anticipated TSS removal rates of 60 percent and BOD removal 
rates of 35 percent. A review of historical data shows a correlation between clarifier TSS removal 
performance and the clarifier SOR, where higher removal rates are typically seen at lower SORs as 



 

illustrated in Figure 12-1. As primary clarifier removal rates for BOD and TSS decrease due to 
increasing SORs, more load is placed on aeration basins, thus reducing the capacity of secondary 
treatment.  

 

Figure 12-1: Primary Clarifier TSS Removal versus Surface Overflow Rate 

CWSID should consider adding additional primary clarifiers when design SOR of 1,200 gpd/sf for 
MMADFs and 1,000 gpd/sf for AADFs is exceeded. Table 12-4 shows the SORs for the current two, 
and future three primary clarifiers with projected future flows for AADF and MMADF. Table 12-4 
assumes all primary clarifiers are in service with an additional 1 mgd of recycle flows. SOR values 
highlighted in red exceed the designated design criteria.  
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              Average Annual Day Flow Max Month Average Day Flow 

Year 
2 Primary 

Clarifiers SOR 
(gpd/sf) 

3 Primary 
Clarifiers SOR 

(gpd/sf) 

2 Primary 
Clarifiers SOR 

(gpd/sf) 

3 Primary 
Clarifiers SOR 

(gpd/sf) 
2022 1,175 783 1,478 985 

2025 1,238 826 1,544 1,029 

2030 1,320 880 1,632 1,088 

2035 1,402 935 1,720 1,147 

2040 1,475 983 1,799 1,199 

2045 1,531 1,020 1,859 1,239 

2050 1,556 1,058 1,889 1,260 

Based on the projected SORs, it is recommended that a third primary clarifier be designed and 
constructed. The 2017 Master Plan also recommended a new primary clarifier be constructed in 
Phase 3 estimated to begin in 2029. A fourth primary clarifier would not be required until the 2042-
to-2045-time frame, but CWSID might consider constructing the third and fourth primary clarifiers 
together since considering earthwork and yard piping effort would be easier and cost less and the 
additional clarifiers offers improved process performance and cost savings. The new primary 
clarifier(s) would be designed with all ancillary equipment and include a new primary sludge and 
scum pumping facility that would serve both Primary Clarifiers 3 and 4.  

Modeling secondary treatment processes included six Aeration Basins in anaerobic-anoxic-aerobic 
(A20) and the assumptions shown in Table 12-5. Aeration Basin treatment capacity is limited during 
winter months when colder water temperatures lead to lower oxygen transfer efficiencies and 
reduce BOD removal and decrease rates for nitrification. The addition of a new aeration basin(s) is 
based on a 12-day aSRT during the winter months and a maximum allowable mixed liquor suspended 
solids (MLSS) concentration of 3,450 mg/L. The model assumes all Aeration Basins are in service and 
that one secondary clarifier is not in service due to maintenance. Modeling projections show the 12-
day aSRT starts to drop during the winter months of year 2035.  

Expanding the AS treatment process to include additional Aeration Basin capacity is recommended 
by the year 2035. It is recommended that CWSID construct new Aeration Basins 7 and 8 together, to 
help with constructability, save on construction costs, and accommodate the pre-planned location of 
the new return activated sludge (RAS)/WAS building on the southwest wall of Aeration Basin 8. 
Constructing Aeration Basins 7 and 8 together will also allow CWSID the ability to have one basin out 
of service during the winter months and still be able to meet CWSID permit limits. To support the 
new aeration basins, a new blower should be purchased and installed in the existing Blower Building, 
but only if both aeration basins are built together.  

Since nutrient limits are not anticipated to change over the planning period, the new aeration basins 
would be constructed with similar tank configuration and A2O process flow scheme. 



 

Parameter Selected Parameter 

Aeration Basins  
   Minimum winter month temperature, Celsius 10 
   Minimum winter month temperature, Celsius 14 
   Minimum winter aSRT, days 12 
   Minimum summer aSRT, days 8 
   Maximum allowable MLSS 3,450 
   RAS rate, % 50 
   Observed Yield 0.79 

CWSID currently has four secondary clarifiers with two new clarifiers under construction as part of 
the Phase 2 expansion project. The six 145-foot-diameter secondary clarifiers settle suspended solids 
from Aerations Basins 1 through 6. Process capacity of secondary clarifiers depends on settling 
performance of MLSS, which is defined by the measured sludge volume index (SVI), MLSS 
concentrations, RAS recycle rates, and SORs. Secondary clarifier process modeling used the following 
assumptions for projecting future process performance.  

Parameter Selected Parameter 

Secondary Clarifiers  
   SVI 150 
   Maximum MLSS concentration, mg/L 3,450 
   RAS Recycle Rate, % 50 

Properly designed SORs for secondary clarifiers ranges between 400 and 450 gpd/sf at AADF and 
between 500 and 560 gpd/sf at MMADF. Table 12-7 shows SORs for secondary clarifiers at projected 
AADF and MMADFs. The table assumes all secondary clarifiers are in service with an additional 1 
mgd in recycle flows. Highlighted SOR values indicate SORs exceed the designated design criteria, 
indicating a need to expand capacity.  

 Average Annual Day Flow Max Month Average Day Flow 

Year 
6 SC SOR 
(gpd/sf) 

7 SC SOR 
(gpd/sf) 

8 SC SOR 
(gpd/sf) 

6 SC SOR 
(gpd/sf) 

7 SC SOR 
(gpd/sf) 

7 SC SOR 
(gpd/sf) 

2022 392 336 294 493 422 369 
2025 413 354 354 515 441 386 
2030 440 377 377 544 466 408 
2035 467 401 401 573 491 430 
2040 492 421 421 600 514 450 
2050 529 453 453 640 548 480 



Based on the projected SORs, a seventh secondary clarifier is needed by the year 2035. Since this 
timeframe coincides with the timeframe for new aeration basin(s), it is expected that both Secondary 
Clarifiers 7 and 8 will be constructed at the same time as Aeration Basins 7 and 8. A scum removal 
pump station and RAS/WAS pumps station would be constructed as well.  

  The SVI is a calculation that represents the settleability of MLSS. A high 
SVI value (milliliters per gram [mL/g]) indicates poor settling performance and compaction while a 
low value (e.g., below 80 mL/g or less) indicates a dense sludge with rapid settling characteristics. 
SVI values for conventional activated sludge processes typically range between 80 and 250 mL/g. 
Review of historical SVI data at the AS Secondary Clarifiers shows that during winter months, SVI is 
mostly below 150 mL/g but during the summer months it is often above 150 mL/g. The 30-day 
running average for winter months is 134 mL/g and for summer months it is 214 mL/g. See Figure 
12-2 for historical SVI data. Higher SVI during the summer months increases RAS recycle rates and 
reduces the maximum allowable MLSS in the Aeration Basins, thus reducing the secondary treatment 
capacity. Should SVI values during the summer months continue to increase, the aSRT would drop 
below 8 days and a new Aeration Basins would be needed sooner.  

 

Figure 12-2: Historical Sludge Volume Index (SVI) 
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A new UV Disinfection Facility was designed and is currently being constructed under the Phase 2 
project that replaces the existing chlorine gas disinfection process. The UV Facility is built inside the 
existing chlorine contact basin (CCB) by retrofitting one of basins. Sizing for the UV Facility was based 
on the AS treatment process hydraulic capacity for Aeration Basins 1 through 6. The Facility was 
designed for peak hour flows of 75 mgd and max month flows of 58.8 mgd with one channel out of 
service. The ability to add more UV treatment within the existing CCB is restricted by final effluent 
pipe hydraulics and constructability; therefore, additional UV treatment will require a new building 
located south of the CCB. A new UV facility will be needed when Aeration Basins 7 and 8 are 
constructed but should be sized to accommodate future flows from Aeration Basins 7 through 12. 
New final effluent pipe(s) and effluent flow meters would also be constructed with the new UV 
facility.  

Sodium hypochlorite will be used to disinfect a 40 mgd flow sent to the TF treatment process during 
wet weather events. As the AS treatment process is expanded, less wet weather flow will be sent to 
the TF treatment process and therefore, future capacity upgrades will not be needed.  

Figure 12-3 summarizes the timeline for capacity upgrades of each liquid stream unit process. Refer 
to Table 12-2 for triggering criteria for each unit process.  

Figure 12-3: Liquid Stream Unit Processes Upgrade Timeline 

2020 2025 2030 2035 2040 2045 2050
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WAS is thickened from between 0.5 and 0.8 percent to between 4 and 5 percent using two 2-meter 
gravity belt thickeners before being pumped to pre-digestion blend tanks. WAS thickening is 
operated continuously, 7 days a week. Projected WAS flows and loads for thickening were discussed 
previously in Chapter 10 and thickening process assumptions for modeling are outlined in Table 12-
8. 

Parameter Selected Parameter 

Thickening  

   WAS Thickening Percent Capture Rate, % 95 

   WAS Total Solids, % 0.5-0.8 

   Thickened WAS (TWAS) Total Solids, % 4 

The nameplate hydraulic capacity for each gravity belt thickener is 150 gpm per meter of belt width, 
or 300 gpm per unit. CWSID staff have indicated gravity belt performance drastically decreases when 
flows exceed 300 gpm. For this reason, it is recommended that the gravity belt thickeners not be 
operated beyond hydraulic loading rate of 300 gpm and the total number of units should include one 
unit out of service. Equipment operation and maintenance manuals indicate solids throughput is 
1,200 pounds per hour at a solids sludge feed concentration ranging between 2 and 4 percent. Since 
the current WAS sludge feed concentration ranges between 0.5 and 0.8 percent, the solids loading 
rate capacity for each unit is unknown at this time. Future projected WAS solids flow rates shown in 
Chapter 10 show 2030 and 2040 maximum month WAS flows in the range of 268 to 298 gpm and 
317 to 354 gpm, respectively. A new gravity belt thickener with associated TWAS pumping/piping 
should be installed by the year 2034.  

CWSID has three Primary Digesters used for volatile solids reduction and gas production and one 
Secondary Digester that is used to store biogas and digested sludge storage before it is dewatered. 
The design criteria are listed in Table 12-2, projected WAS and PS flows are listed in Chapter 10, and 
other modeling assumptions are shown in Table 12-9. 

Parameter Selected Parameter 

Primary and Secondary Digestion  

   Active Volume of Primary Digesters, % 95 

   Active Volume of Secondary Digester, % 50 

   Gas Composition, % Methane (CH4) 60 

To comply with the Environmental Protection Agency Part 503 biosolids requirements for Class B 
biosolids, an SRT greater than 15 days is required. A Class B biosolids designation allows CWSID to 



 

continue to land apply biosolids and to reduce odors of biosolids placed on drying beds for additional 
dewatering. Meeting the Class B 503 requirement is crucial to the solid disposal avenues available to 
the District. Table 12-10 shows the firm and total SRTs for three and four Primary Digesters. At year 
2040, the firm SRT for three Primary Digesters is at 15 days, indicating the need for more digester 
capacity. Additional digester capacity would need to also include a new Digester Control Building to 
house transfer recirculation pumps, boilers, electrical room, and all associated piping/valves.  

VSL criteria is critical to assure the sludge in the digester is not too thick for effective mixing. Analysis 
of VSL shows that VSL is not the controlling parameter when considering expanding digesters 
capacity.  

 

3 Digesters 4 Digesters 

Year 
Total 

SRT, days 

Firm 
SRT, 
days 

Total 
VSL, 

ppd/cf 

Firm 
VSL, 

ppd/cf 

Total 
SRT, days 

Firm 
SRT, 
days 

Total 
VSL, 

ppd/cf 

Firm 
VSL, 

ppd/cf 

2022 28.9 20.6 0.06 0.09 - - - - 

2030 24.7 17.6 0.08 0.11 - - - - 

2040 21.4 15.0 0.09 0.12 27.5 21.4 0.07 0.09 

2050 19.4 13.8 0.10 0.13 25.0 19.5 0.07 0.10 

Biogas produced from the primary digesters is currently stored in the secondary digester and flared. 
Other potential beneficial uses of biogas are evaluated and discussed in Chapter 13. Historical biogas 
flows and projected biogas production are shown in Figure 12-4.  



 

Figure 12-4: Annual Average Gas Projection 

CWSID currently operates three belt filter press units where each unit has a hydraulic capacity of 200 
gpm and can accommodate a solid loading rate of 2,200 dry pounds per hour. The assumptions used 
to model the dewatering process are listed in Table 12-11.  

Parameter Selected Parameter 

Dewatering  

   Percent Capture Rate, % 90 

   Cake Solids, % 10 

   Washwater flow per unit, gpm 220 

Figure 12-5 shows measured daily dewatered cake in pounds per day (ppd) versus modeled cake 
produced. The percent capture rate assumed for modeling is 10 to 15 percent higher than measured 
data. Since the normal capture rates for belt filter presses typically ranges between 90 and 97 
percent, the assumed 90 percent value is low.  Low measured values suggest solids are not being 
captured on the belt and are being recycled back to the headworks with the pressate. This could be 
due to either high washwater flows, polymer dose, or performance of the belt. Since solids production 
projections with lower solids dewatering capture rates risks overestimating solids projections and 
timeline for capacity improvements, it is recommended that further investigation of poor solids 
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capture rates. Carollo Engineers, Inc. (Carollo) also recommends further sampling of scheduled solids 
concentrations of the pressate and review of ways to improve belt filter press performance, such as 
polymer optimization, washwater flow rates, or verification of performance with only two belt 
presses in service.  

 

Figure 12-5:  Dewatered Cake Total Solids (TS) Loading - Modeled vs Measured 

Projected solids production for max week loads and flows are shown in Table 12-12. Projected 2050 
firm HLR and SLRs can be met with two belt filter presses in operation, allowing for one unit out of 
service as a standby. Belt filter press capacity is sufficient until planning year 2050 when additional 
capacity is reassessed in sequential facility plan updates.  

Year 
Firm HLR, 

gpm 
Firm SLR, 

pound per hour per unit 
Cake Solids, 

ppd 
Cake, 

wet tons per day 

2030 167 1,836 39,658 198 

2040 193 2,154 46,530 233 

2050 216 2,242 50,580 253 

Figure 12-6 summarizes the timeline for capacities upgrades of each solids stream unit process. Refer 
to Table 12-2 for triggering criteria for each unit process.  



 

Figure 12-6: Solids Stream Unit Processes Upgrade Timeline 

A hydraulic profile was developed for the CWSID wastewater treatment plant during design of the 
Phase 2 expansion project, together with existing 2012 plant expansion drawings. The limits of the 
analysis extend from the Headworks Facility through the AS plant and out to the Weber 
River/Warrant Canal. Carollo hydraulic plant modeling software Hydraulics® was used for the 
analysis.  

The model developed individual unit process hydraulic capacities as well as an overall peak hydraulic 
capacity (i.e., hydraulic profile) through the Plant at the PHF and average day conditions. The 
following criteria were used to define hydraulic capacity of each unit process: 

• Weir Submergence. Under PHF conditions a 3.5-inch minimum elevation should be 
maintained between the weir elevation and the downstream water surface elevation.  

• Freeboard. Freeboard was defined as the distance between the water surface elevation and 
the top of a structure wall and/or bottom of the concrete slab. The required freeboard to 
establish capacity was assumed to be 30 inches, and plant hydraulic capacity was defined as 
the flow that can be passed through the WRF without violating the minimum freeboard 
criterion at any processes structure. 

The following general assumptions were made in evaluating the capacity of each unit process: 

• Influent pumping can only pump the hydraulic capacity of the AS Plant. All other flows must 
be sent to the TF plant. 

• Firm hydraulic capacities are evaluated for aeration basins and secondary clarifiers. It is 
assumed that both Primary Clarifiers and all UV channels are in service for hydraulic 
evaluation. 

2020 2025 2030 2035 2040 2045 2050

Dewatering

Digestion

Thickening

Existing +1 Unit +2 Units



 

• Plant drain flows, pressate and filtrate recycle flows, and non-potable water flows are not 
accounted for in this analysis. 

• RAS recycle flows are 50 percent of influent flow. 

• The hydraulic profile assumes the gate opening at the inlet box of the CBB is fully open. 

See Table 12-13 for hydraulic capacities of each liquid stream process. In most cases, a unit process’ 
hydraulic capacity was defined by a submerged weir condition, except for UV disinfection where the 
freeboard water surface elevation (WSE) to finished floor is 8 inches. 

Unit Process 
Downstream 

Control 
Upstream 

Control 

Weir 
Limit 
(mgd) 

Freeboard 
limit (mgd) 

Primary Clarifiers (PC) PC Weirs 
PC Splitter Box 

Weirs 
66 102 

Primary Effluent (PE) 
Piping 

AB Splitter Box 
Weirs 

PC Weirs 98 98 

Aeration Basins (AB) AB Effluent Weir 
AB Splitter Box 

Weir 
84 100 

Secondary Clarifiers (SC)(1) SC Weirs 
Mixed Liquor 
Splitter Box 

Weirs 
105 - 

UV Disinfection UV Control Weirs SC Weirs 82 - 

Final Effluent (FE) Pipe 
100-year flood 

elevation, 
Weber River 

UV Control 
Weirs 

75 - 

1 Assumes one SC out of service 

The hydraulic capacity of the AS plant when the Weber River is at the 100-year flood elevation is 
estimated to be 75 mgd, limited by the FE piping and Aeration Basin Splitter Boxes. This condition is 
reflected on the hydraulic profile shown in Figure 12-7 and is the maximum hydraulic capacity of the 
AS Treatment Plant. 

The following hydraulic choke points and general observations are as follows: 

• Each additional Aeration Basin/Secondary Clarifier adds 15 to 16 mgd of hydraulic capacity 
for the secondary process. 

• Hydraulic choke points are located at the secondary clarifier weir and the UV control weir. 
The limited freefall over the UV control weir is due to the hydraulic capacity of the final 
effluent pipe.  

• During 100-year flood elevations on the Weber River, the outlet control box has 2 inches of 
freefall over the weir. Submergence of weir would cause effluent to flow to the Warren Canal. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12-7: CWSID AS Plant Hydraulic Profile 

 



 

This Section will examine the potential for future TIN or TP limits at CWSID and address process 
options to meet such limits.  

Potential TIN regulation is less than 10 mg/L as outlined UDWQ’s 2009 Statewide Nutrient Removal 
Cost Impact Study, though an anticipate schedule of compliance is unknown at this time. Future total 
nitrogen limits are drastic changes putting significant demand and capital costs upgrades on WRFs 
to meet. Though compliance for a future TIN limit may not be a part of this Master Plan planning 
period, it is important to understand the impacts on plant capacity and outline pathways for CWSID 
to meet a lower limit.  

A review of historical data shows an average effluent TIN of 10.5 mg/L from 2019 to 2022. Figure 12-
8 shows historical data for secondary effluent (SE) N03 and primary effluent (PE) BOD/NH3 ratios. 
The higher the ratio of BOD/NH3 the more carbon is available to yield more denitrification.  

 

Figure 12-8: Processes Upgrade Timeline  

  



Current biological process for the aeration basins is A20 mode. Under this mode, conditions are set 
up for both biological phosphorus removal and denitrification. The effluent NO3 data from 2019 to 
2022, under A20 mode, show plant performance on average is close to meeting a TIN of 10 mg/L as 
shown in Figure 12-9. 

 

Figure 12-9: Historical TIN Data (2019-2021) and Future Permit Limits 

To ensure that effluent TIN is below the estimated limit, the following recommendations are listed to 
optimize plant performance while continuing in A20 mode:  

1. Regularly track dissolved oxygen (DO) concretions in the mixed liquor recycle (MLR) streams 
prior to discharging to the anoxic zone. Operators can check DO concentrations daily for all 
basins using handheld DO probes. Limiting DO back to the anoxic zone may increase 
denitrification by decreasing the risk of DO poisoning.  Lower DO concentrations in the MLR 
stream can be done by reducing air in the last oxic zone or removing diffuser plates closest to 
the mixed liquor (ML) return pumps.   

2. Process modeling has shown that increasing the PE bypass flow will increase the BOD/NH3 
ratio and provide more carbon to drive more denitrification. Increasing bypass to 10 percent 
of primary influent flow reduces TIN concentrations to below 10 mg/L. 

3. Modeling has shown that decreasing MLR rates slightly increases NO3 removal by 0.1 to 0.2 
mg/L. 
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Process modeling has verified that changing the aeration basins’ biological process to Modified 
Ludzak-Ettinger (MLE) mode will reliably meet the TIN limit. This is done by moving the mixed liquor 
return stream to the first anaerobic zone, converting it to anoxic, and doubling the anoxic zone 
capacity. Phosphorus removal in this mode will now require chemical dosing as biological removal is 
given up for additional anoxic capacity. Estimated average chemical costs per year to meet effluent 
TP limits are shown in Table 12-14. It is important to note that ferric chloride costs have increased 
drastically over the past few years with difficulty in shipment availability.  

Year 2025 2030 2035 2040 2050 

AADF (mgd) 39.9 42.6 45.3 47.7 51.4 

Pounds Iron (Fe) per Day 1,200.1 1,281.3 1,362.6 1,434.7 1,546.0 

Pounds Ferric Chloride 
(FeCl3) per Day 

3,485.6 3,721.5 3,957.3 4,167.0 4,490.2 

Cost per Day(1) $3,660 $3,908 $4,155 $4,375 $4,715 

Annual Cost $1,336,000 $1,427,000 $1,517,000 $1,598,000 $1,721,000 

1 Calculated with ferric chloride costs of $2,100 per dry tons and 39% strength. Shipment costs are included. 

Should CWSID receive a TIN of 10 mg/L, it is recommended to continue to run the aeration basins in 
A20 mode with optimization to verify that the TIN limit can be met before operating the basins in 
MLE mode with chemical addition.  

For TP, UDWQ recently adopted a TBPEL of 1 mg/L as annual mean that CWSID must meet by 2025 
within their existing permit as shown in Table 12-1. This limit is being met through biological 
phosphorus removal in the aeration basin process. CWSID also has the ability to chemically treat 
phosphorus with ferric chloride addition. Both phosphorus removal processes are important, as it 
gives CWSID the option to operate in MLE or A20 mode. TP effluent data is presented in Figure 12-
10, which shows that CWSID is below the future permit limit with biological phosphorus removal. 



 

Figure 12-10: TP Effluent Data 

With the ecosystem and characteristics of the Great Salt Lake, a future more stringent TP limit is not 
expected for this Master Plan planning cycle. A more stringent limit would require a site-specific 
nutrient load analysis on the Warren Canal or Weber River. Any potential new TP limit imposed on 
either receiving water body is highly unlikely. For this reason, no treatment options or alternatives 
will be evaluated.  
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CHAPTER 13 

TREATMENT ALTERNATIVES DEVELOPMENT AND SUMMARY 

INTRODUCTION  

The purpose of this chapter is to summarize the development and evaluation of various treatment 

alternatives from the capacity process upgrades indicated in Chapter 12 for both the liquid and solid 

treatment processes at the CWSID water reclamation facility (WRF). The liquid and solid process 

stream projects identified in this Chapter are primarily capacity driven that are required by the year 

2050. Other goals for this Chapter will be to review alternatives to improve CWSID WRF solids 

handling processes by:  

• Identifying additional Class B and Class A biosolid management options. 

• Address operational challenges caused by struvite.  

• Evaluate biogas beneficial use alternatives.  

• Recommendations to improve dewatering. 

As part of this Master Plan update CWSID is evaluating process alternatives to improve unit process 

performance, meet treatment capacity and permit requirements through the year 2050 to improve 

operating efficiency, reduce maintenance, and economically recover resources. 

LIQUID CAPACITY UPGRADES - TREATMENT ALTERNATIVES 

The AS liquid stream process upgrades identified in Chapter 12 are shown in Table 13-1 with 

timelines for design and estimated start of construction dates. Discussions for each liquid process 

upgrade will include the following information: 

• Process upgrade review and scope of work. 

• Potential site layout. 

• Technology evaluation and recommendation. 

• Project design criteria. 

• Estimated project costs forecasted to anticipated project construction start. 

Table 13-1 

Anticipated Design & Construction Start Dates for Liquid Stream Process 

Upgrades 

Process Upgrade 
Anticipated Design Start 

Date 
Anticipated Construction 

Start Date 

Screening and Grit Removal 2041 2043 

Primary Clarification (1) 2029 2031 

Aeration Basins (2) 2035 2037 

Secondary Clarifiers (3) 2035 2037 

UV Disinfection 2035 2037 
1 Primary Clarifiers 3 and 4 

2 Aeration Basins 7 and 8 
3 Secondary Clarifiers 7 and 8.  



CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

 BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 13-2 

Screening and Grit Removal 

Expansion of screening and grit removal capacities is recommended by the year 2045 when 

maximum month flows exceed the rated capacity of one influent screen or grit removal process. The 

headworks expansion scope of work includes the following features: 

• Headworks influent screen channels and screens (two). 

• Washer compactors (two). 

• Grit removal basins (two) and grit pumps (four). 

• Grit washing equipment (three). 

• Expanded influent wet well and influent pumps (two). 

• Odor control and heating, ventilation, and air conditioning (HVAC). 

• Electrical and instrumentation and controls (I&C) upgrades. 

• Civil improvements. 

The 2012 Expansion Project allocated space for additional headworks capacity adjacent to the 

existing headworks as shown in Figure 13-1.  

Figure 13-1: Headworks Expansion Site Plan 

Headwork

s 

Expansion 
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Technology Evaluation.  The existing headworks equipment and unit treatment processes have been 

functioning properly and it is recommended to continue with similar equipment for the headworks 

expansion. It is also favorable for CWSID operational staff to match existing equipment and avoid 

operating and maintaining different screening and grit removal equipment.  

Preliminary Design Criteria.  For master planning purposes, cost estimates are based on 

existing headworks equipment selection and the preliminary design criteria listed in Table 13-2.  

Table 13-2: 

Headworks Design Criteria (1) 

Parameter Units Value 

Screening   

 Number - 2 

 Type (1)  - Bar Screens 

 Capacity (each) mgd 60 

 Screen Opening Size millimeters (mm) 6 

 Channel Size feet 6 

Screening Compactor   

 Number - 2 

 Capacity (each) gallons per minute (gpm) 400 

Grit Removal   

 Number - Vortex 

 Type - 2 

 Diameter feet 24 

 Capacity mgd 70 

Grit Pumps   

 Number - 4 

 Type - Recessed Impeller 

 Total Dynamic Head (TDH) feet 65 

 Capacity gpm 300 

Grit Washer   

 Number - 2 

 Type -  

 Capacity gpm 300 

Influent Pumps   

 Number - 2 

 Type - Dry Pit Submersible 

 Capacity gpm 21,000 

 TDH feet 38 
1 Matches design criteria for existing equipment. 

Opinion of Probable Cost.  The Engineer’s opinion of probable construction costs for the 

Headworks Expansion Project are shown in Table 13-3. For all costs, estimates or projected economic 
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evaluations shown in this Chapter are based on Engineers’ experience and judgement. Ultimate 

construction costs or project economics will vary from these opinions based on market conditions.  

Table 13-3 

Headworks Expansion Estimated Construction Costs 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/General 
Conditions 

LS 1 4,044,683 $ 4,045,000 

Headworks Building LS 1 12,379,950 $ 12,380,000 

Equipment LS 1 4,032,300 $ 4,032,000 

Mechanical Piping/HVAC LS 1 980,000 $ 980,000 

Civil Improvements/Demolition LS 1 1,700,000 $ 1,700,000 

Electrical/I&C LS 1 4,700,000 $ 4,700,000 

Total Direct Costs    $ 27,837,000 

Contingency (25%)    $ 6,960,000 

Engineering and Permitting (15%)    $ 4,176,000 

2023 Total Estimated Project Costs    $ 38,973,000 
1 Abbreviations: LS = lump sum. 

Primary Clarification 

Two new primary clarifiers will be needed to increase primary clarifier removal performance and 

meet future flows and loads and reduce organic load passed to the downstream secondary treatment 

process. Timeline to expand primary clarification would begin design in 2029 and construction 

started by 2031. The primary clarifier expansion project would include the following items: 

• Primary Clarifiers Nos. 3 and 4. 

• Raw sludge pump station. 

• Primary sludge pumps (three). 

• Grinders (two). 

• Scum removal box and pumping. 

• Civil and yard piping. 

The splitter box for future Primary Clarifier Nos. 3 and 4 was constructed in 2021 as part of Phase 1. 

Location of the new primary clarifiers will symmetrically align south of the existing primary clarifiers 

on the northeast end portion of the site. Primary influent pipelines will come from the existing 

splitter box and primary effluent lines will connect to Distribution Box No. 2. Weir heights will match 

existing primary clarifier v-notch overflow weirs. See Figure 13-2 for site layout for new primary 

clarifiers and raw sludge pump station.  
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Figure 13-2: Primary Clarifier Project Site Plan 
 

Technology Evaluation. The primary 

treatment technologies currently utilized in the 

industry consist of conventional circular 

clarifiers or rectangular clarifiers, lamellas, 

ballasted clarification, chemically enhanced 

primary treatment, and mechanical primary 

filtration. CWSID’s existing primary clarifiers 

are conventional circular open concrete tank 

basins with clarifier mechanisms to direct 

sludge to a central hopper for pumping out 

settled primary or raw sludge. Conventional 

primary clarifiers are typically recommended 

with no site constraints and for ease of 

operation, capital and O&M costs, and 
performance. New mechanical primary 

technologies are starting to emerge into the 

wastewater market that utilize micro screens or disk filters to remove total suspended solids (TSS) 

and biological oxygen demand (BOD) and have shown increased removal efficiency compared to 

convention primary clarifiers. Mechanical primary clarifiers are typically housed in a building and 

PRIMARY CLARIFIER NO. 

3 

RAW SLUDGE PUMP STATION 

Figure 13-3: Huber Microscreen Primary 
Clarifier 
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greatly reduce the footprint of primary clarification. Disadvantages are increased maintenance costs, 

sludge thickening, odor control, and replacement costs.  

It is recommended to continue with conventional circular primary clarifiers and not evaluate other 

primary clarifier technologies at this time for the following reasons: 

1. Matches existing primary clarifiers for streamlined operation and maintenance. 

2. No plant site constraints (i.e., plenty of space at CWSID WRF site) that typically would lean 
towards using other technologies. 

3. Odor control is not a pressing issue. 

4. Conventional primary clarifiers have performed as designed. 

New primary sludge pumps will pump raw sludge (typically at 3 percent total solids) to existing blend 

tanks before being sent to the primary digesters. Pump selection for primary sludge and scum pumps 

will be evaluated during design.  
 

Design Criteria.  Design criteria for conventional circular primary clarifiers is shown in Table 13-

4.  

Table 13-4 

Primary Clarifier Design Criteria (1) 

Parameter Units Value 

Primary Clarifiers   

 Number - 2 

 Type - Circular 

 Diameter feet 145 

 Side Water Depth feet 12 

 Anticipated TSS Removal % 60 

 Anticipated BOD Removal % 35 

Primary Sludge Pumps   

 Number - 3 (2+1) 

 Type  Diaphragm 

 Capacity (each) gpm 175 

Scum Pumps   

 Number - 2 

 Type - Recirculating Chopper Pumps 

 Flow gpm 150 

 TDH feet 38 

1 Matches existing primary clarifiers. 
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Opinion of Probable Cost.  The engineers’ opinion of probable cost is shown in Table 13-5. 
 

Table 13-5 

Primary Clarifier Estimate Construction Costs 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/General 
Conditions 

LS 1 
2,575,055 $ 2,575,000 

Primary Clarifiers LS 1 9,129,593 $ 9,130,000 

Primary Sludge Pump Station LS 1 1,917,789 $ 1,918,000 

Civil Improvements/Yard Piping LS 1 1,200,000 $ 1,200,000 

Electrical/I&C LS 1 2,900,000 $ 2,900,000 

Total Direct Costs    $ 17,723,000 

Contingency (25%)    $ 4,431,000 

Engineering and Permitting (15%)    $ 2,695,000 

2023 Total Estimated Project Costs    $ 24,813,000 

Aeration Basins 

Additional aeration basins for secondary treatment are expected to be needed between 2035 to 2040 

timeframe, assuming all key capacity parameters identified in Chapter 12, such as secondary and 

primary clarifier performance, mixed liquor suspended solids (MLSS) concentrations, and reactor 

solids retention times (SRTs) are maintained as modeled. Decreased performance in these 

parameters would move up the timeline for additional aeration basin capacity. Key project elements 

of the aeration basin expansion include: 

• Aeration Basin Nos. 7 and 8. 

• Secondary Clarifier Splitter Box. 

• Diffused aeration equipment (two). 

• ML return pumps (four). 

• Blower No. 5. 

• Floating surface mixers (eight). 

• Structural underdrain system. 

Aeration Basin Nos. 7 and 8 will be constructed adjacent to Aeration Basin No. 6 using common wall 

construction as shown in Figure 13-3. Aeration Basin Influent Splitter Box for Aeration Basins 5 

through 8 is being constructed under the Phase 2 project. 
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Figure 13-4: Aeration Basin Nos. 7 and 8 Site Plan 

Technology Evaluation.  The existing conventional aeration basin configuration for biological 

nutrient removal (BNR) is removing high levels of nitrogen and phosphorus levels and meeting both 

ammonia and BOD effluent permit limits effectively. It is recommended that Aeration Basin Nos. 7 

and 8 match the design and layout of existing reactors and continue in anaerobic, anoxic, oxic (A20) 

mode prioritizing biological removal of phosphorus.  

The total estimated maximum number of aeration basins at buildout for CWSID WRF is 10 to 

12 basins with half of the total basins being constructed after the Phase 2 expansion project is 

completed in 2024. At this point, implementing an intensifications process could postpone the need 

to build more concrete basins into the future. Intensification processes are capable of reducing the 

volume necessary for treating the wastewater by increasing the MLSS concentration with an 

improved liquid/solid separation technology. Intensification processes include: 

• Membrane bioreactor (MBR) technology. 

• Integrated fixed film activated sludge (IFAS).  

• Ballasted clarification (e.g., BioMag™). 

• Aerobic granular sludge (AGS).  

Most intensification processes are selected based on site constraints or to avoid long term capital 

costs, but often come at the expense of increased complex operations and added maintenance. Of the 

many intensification processes in the industry, one of the more promising intensification processes 

is AGS. While several AGS technologies are in varying stages of research and development, only two 

commercially viable AGS systems have been installed at full-scale treatment facilities. The first is 

Aqua Nereda™ which uses selective wasting in a sequencing batch reactor (SBR) configuration to 

Aeration Basin No. 7 

Aeration Basin No. 8 

Secondary Clarifier 

Splitter Box 



CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

 BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 13-9 

induce aerobic sludge granulation that leads to reductions in bioreactor treatment volume through 

higher MLSS concentrations. However, this granulation technology would currently require 

conversion to an SBR process which is not likely at CWSID WRF. The second AGS technology uses 

hydrocyclones for selective wasting of light floc material and accumulation of heavier floc granules 

in a continuous flow reactor, similar to reactors at CWSID. This flowthrough option would still 

require the use of secondary clarifiers unlike the Aqua Nereda™ SBR process. Only one manufacturer 

has trademarked a hydrocyclone configuration (World WaterWorks inDENSE™) and has them 

installed in several facilities. This is a continuous flow AGS technology that can be retrofitted into 

existing BNR flowthrough processes, but currently only partial granulation has been achieved. 

Although partial granulation does not provide the potential savings in bioreactor volume, it does lead 

to increased capacity by improving the sludge settleability which saves secondary clarifier volume. 

It is recommended that intensification processes continue to be evaluated in subsequent Master Plan 

updates as newer technologies emerge and current technologies become more proven in the 

industry. 

Design Criteria.  Design criteria for Aeration Basin Nos. 7 and 8 are shown in Table 13-6 that 

match the existing BNR secondary treatment process. 

Table 13-6 

Aeration Basin Design Criteria (1) 

Parameter Units Value 

Aeration Basins 

 Number - 2 

 Configuration - A20 

 Side Water Depth feet 20 

 MLSS Concentration milligrams per liter (mg/L) 3,450 

 Design SRT range days 13 to 16 

 Diffuser Type - Fine Bubble Membrane 

Mixers 

 Number - 8 

 Type - Floating Surface Mixers 

Mixed Liquor (ML) Return Pumps 

 Number - 2 

 Type - Submersible Axial Flow 

 Flow gpm 13,000 

Blowers 

 Number - 1 

 Type - Single Stage Centrifugal 

 Capacity standard cubic feet per minute (scfm) 11,500 
1 Same design criteria used for existing aeration basins. 
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Opinion of Probable Cost. The engineers’ opinion of probable cost is shown in Table 13-7. 

Table 13-7 

Aeration Basin Estimate Construction Cost 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilizatio
n/General Conditions 

LS 1 5,877,240 $ 5,877,000 

Aeration Basins and 
Secondary Splitter Box 

LS 1 23,222,000 $ 23,222,000 

Blower LS 1 950,000 $ 950,000 
Civil Improvements/Yard 
Piping 

LS 1 3,500,000 $ 3,500,000 

Electrical/I&C LS 1 6,900,000 $ 6,900,000 
Total Direct Costs $ 40,449,000 

Contingency (25%)    $ 10,113,000 
Engineering and Permitting 
(15%) 

   $ 6,068,000 

2023 Total Estimated Project Costs $ 56,630,000 

Secondary Clarifiers 

The secondary clarifiers are used to separate or settle out the microbial biosolids generated in the 

aeration basin treatment process mixed liquor and discharge clarified secondary effluent. The 

timeline for additional secondary clarifier capacity coincides with aeration basin expansion and 

should be designed and constructed under the same capital project. The secondary clarifier 

expansion project includes the following items: 

• Secondary Clarifiers Nos. 7 and 8. 

• Recycle activated sludge (RAS) pumps (three). 

• Waste activated sludge (WAS) pumps (two). 

• Grinders (two). 

• RAS/WAS Building. 

• Scum removal.  

The location of the new Secondary Clarifiers Nos. 7 and 8 is shown in Figure 13-5.  
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Figure 13-5: Secondary Clarifier Nos. 7 and 8 Site Plan Technology Evaluation 

Existing secondary clarifiers use spiral scraper type mechanisms to direct settled solids to a central 

hopper where it is removed from the clarifier with return activated sludge (RAS) and WAS pumps. 

Since this unit treatment process has performed well, it is recommended to continue to match the 

existing clarifiers for Secondary Clarifier Nos. 7 and 8.  

Chapter 12 noted that secondary clarifier capacity is dependent upon the settleability of the MLSS, 

which is calculated as the sludge volume index (SVI). Existing SVI data for the past 3 years shows the 

average SVI is 150 milliliters per gram (mL/g) which is typical for a BNR secondary treatment 

process. This SVI value was used in modeling the existing biological treatment process and was also 

used in projection models. Newer technologies have emerged that can enhance the secondary 

clarifier performance without additional tankage. The use of hydrocyclones, or previously mentioned 

InDENSE process, aides in partial granulation of the sludge by passing the waste sludge flow through 

the hydrocyclones to retain the heaviest fraction of the sludge and waste only the lightest fraction, 

thus decreasing the SVI overtime. The InDENSE has a proven track record or improving clarifier 

performance with many installations nationwide, including one locally in Utah at the South Davis 

Sewer District. This technology can provide CWSID increased clarifier performance with minimal 

capital costs and is recommended to be piloted and fully evaluated in the future if the SVI gradually 

starts to increase above the value modeled. 
 

Secondary Clarifier Design Criteria.  Secondary clarifier design criteria and ancillary 

processes are shown in Table 13-8. 

Secondary 

Clarifier No. 8 
Secondary 

Clarifier No. 6 

Scum Removal 

RAS/WAS 

Building 
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Table 13-8 

Secondary Clarifier Design Criteria (1) 

Parameter Units Value 

Secondary Clarifiers   

 Number - 2 

 Type - Circular Spiral Scrapper 

 Side Water Depth feet 16 

 Diameter feet 145 

 Surface Overflow Rate 
gallons per day per square 

foot (gpd/sf) 
400 to 600 

Scum Pumps   

 Number - 2 

 Type - Recirculating Chopper Pumps 

 Capacity gpm 100 

RAS Pumps   

 Number - 3 

 Type - Screw Centrifugal 

 Capacity gpm 4,000 

WAS Pumps   

 Number - 2 

 Type - Screw Centrifugal 

 Capacity gpm 350 

1 Basis of design is the same as existing secondary clarifiers. 

 

Opinion of Probable Costs.  Estimated construction costs for 2023 are in Table 13-9. 

Table 13-9 

Secondary Clarifier Estimated Construction Costs 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/General 
Conditions 

LS 1 3,326,900 $ 3,327,000 

Secondary Clarifiers LS 1 9,820,000 $ 9,820,000 

RAS/WAS Building LS 1 3,600,000 $ 3,600,000 

Civil Improvements/Yard Piping LS 1 2,200,000 $ 2,200,000 

Electrical/I&C LS 1 3,950,000 $ 3,950,000 

Total Direct Costs $ 22,897,000 

Contingency (25%)    $ 5,725,000 

Engineering and Permitting (15%)    $ 3,435,000 

2023 Total Estimated Project Costs $ 32,057,000 
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UV Disinfection 

A new UV Disinfection Facility will be operational at CWSID WRF when the Phase 2 expansion project 

is completed. This new facility replaces the existing chlorine gas disinfection system and disinfects 

secondary effluent from Secondary Clarifier Nos. 1 to 6. A second UV Disinfection Facility is needed 

to disinfect additional secondary effluent from future Secondary Clarifier Nos. 7 to 12. A new UV 

Disinfection Facility will include the following elements: 

• UV channels  

• LPHO UV lamps. 

• New final effluent piping and metering. 

The future UV Disinfection Facility is located along the west side of new secondary clarifiers located 

just north of the trickling filter access road as seen in Figure 13-6. At this location the facility can also 

accommodate any future secondary effluent piping from future clarifiers.  

 

Figure 13-6: UV Disinfection Facility Site Layout 
 

Technology Evaluation.  Alternative disinfection technologies were reviewed previously in the 

2017 Master Plan and the UV Disinfection option was recommended. No other disinfection 

alternatives are evaluated under this current master plan update effort. It is also recommended to 

continue with low pressure, high output (LPHO) UV lamps versus medium pressure lamps. 

Considering the size of the CWSID WRF, LPHO lamps are generally the most cost effective and 

preferred choice in the industry because of the greater energy efficiency compared to medium 

pressure. For this reason, LPHO-type lamps are established as the primary lamp option. Selection of 

UV manufacturers will be evaluated during design. 

Design Criteria.  Design criteria for the new UV Facility is shown in Table 13-10. It is 

recommended that the facility be sized to handle secondary effluent from Secondary Clarifier Nos. 7 

and 8 and future build out flows from Secondary Clarifiers Nos. 9 to 12. 

UV Disinfection 

Facility 
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Table 13-10 

UV Disinfection Facility Design Criteria 

Parameter Units Value 

UV Disinfection   

 Type - LPHO 

 Treatment Capacity mgd 25 

 Hydraulic Capacity mgd 30 

 Total No. of Channels, buildout - 3 

 No. of Operating Channels - 2 (1+1) 

 UV Transmittance % 70 

 Dose - T1 RED 
millijoules per square 
centimeter (mj/cm2) 

20 

Opinion of Probable Costs.  Engineers’ opinion of probable costs is shown in Table 13-11. 

Table 13-11 

UV Disinfection Estimated Construction Costs 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/ 
General Conditions 

LS 1 2,402,270 $ 2,402,000 

UV Disinfection Facility LS 1 7,781,000 $ 7,781,000 

Civil Improvements/Yard Piping LS 1 3,500,000 $ 3,500,000 

Electrical/I&C LS 1 2,850,000 $ 2,850,000 

Total Direct Costs $ 16,533,000 

Contingency (25%)    $ 4,134,000 

Engineering and Permitting (15%)    $ 2,480,000 

2023 Total Estimated Project Costs $ 23,147,000 

SOLIDS CAPACITY UPGRADES - TREATMENT ALTERNATIVES 

The solids stream process upgrades identified in Chapter 12 are shown in the Table 13-12. The 

following sections review treatment technology options for each recommended process upgrade and 

associated process upgrade costs that forecasted to project construction start date shown. The same 

information provided for liquid stream process upgrades are also provided in a similar format for 

each solids process upgrade. 

Table 13-12 

Solids Stream Process Upgrades 

Process Upgrade Estimated Design Start Date Estimated Construction Start Date 

Solids Thickening 2030 2031 

Primary Digestion 2036(1) 2038(1) 

Dewatering +2050(2) +2050(2) 
1 Timeframe to add digesters can be pushed past year 2050 if improved thickening is implemented. See Section 13.4.1. 
2 Timeframe for dewatering capacity upgrades exceed this Master Plan planning period. 
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Solids Thickening 

Primary sludge is currently pumped directly from AS and TF primary clarifiers to one of two sludge 

blend tanks located outside the Solids Thickening Building. Although the primary sludge typically 

ranges between 2.5 and 3 percent total solids (TS), the District does not currently thicken primary 

sludge prior to digestion. Anticipated primary sludge concentration was 4 percent based on record 

design drawings.  

The District’s WAS Thickening Facility utilizes two gravity belt thickeners (GBTs) that currently 

thicken WAS from RAS/WAS Pump Stations. Thickened waste activated sludge (TWAS) is currently 

4 percent TS before it is pumped to the Sludge Blend Tanks and mixed with primary sludge and scum. 

The GBTs can thicken TWAS to a higher solids concentration but existing air diaphragm pumps are 

unable to transfer TWAS thickened beyond the 4 percent TS. Space is provided inside the WAS 

Thickening Facility for additional GBT equipment to thicken additional WAS as the AS Treatment 

Process is expanded.  

To reduce the volume of water sent to primary digesters and other downstream unit processes (e.g., 

dewatering), thickening primary sludge is being considered under this master plan update. This is a 

relatively common practice pursued by facilities to increase digester capacity and to reduce their 

heating demand for the digesters (i.e., less water to heat). Co-thickening WAS and primary sludge 

was considered under the rotary drum thickener (RDT) and GBT options. Co-thickening is done in 

many cases and is viewed as more flexible and a simpler operation since there is essentially a single 

set of thickening units. The North Davis Sewer District co-thickens its primary sludge solids 

(2 percent TS) and wasted secondary solids from their Solids Contact Basin process (1 percent TS). 

The combined solids streams are co-thickened to approximately 6.5 percent total solids before being 

pumped to digesters. To avoid the need to construct additional primary digester capacity, it is 

recommended that CWSID thicken primary sludge and WAS (or co-thicken) to approximately 4.5 to 

6.0 percent total solids.  

Treatment Alternatives.  The following sludge thickening alternatives may be considered:  

• Dissolved air flotation thickeners (DAFT). 

• Thickening centrifuges. 

• RDTs. 

• GBTs with improved thickening sludge pumps. 

Dissolved Air Flotation Thickeners (DAFT).  A DAFT receives preconditioned incoming sludge 

with polymer to increase the removal efficiency and solids content of the thickened sludge. The DAFT 

utilizes a recycle stream from the DAFT subnatant and passes it through a pressurized tank where 

pressurized air is dissolved into solution at high saturation levels. This recycle stream then enters 

the DAFT tank, depressurizes, and the dissolved air is released as fine bubbles. The bubbles attach to 

the solids making them rise to surface where they are removed. The heavy solids that settle out and 

are removed as DAFT underflow.  
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Figure 13-7: DAFT Process Flow Diagram 

Table 13-13 lists some of the advantages and disadvantages in using DAFT equipment to thicken 

primary sludge.  

Table 13-13 

DAFT Advantages and Disadvantages 

Advantages Disadvantages 

Effective on WAS 
Several equipment items (Pump, pressure tank, 
compressors, etc.) 

Total Solids (TS) concentrations to 4 to 6% with 
minimal polymer use 

Large footprint 

Accommodates varying hydraulic loading rates Potential high power demand 

Allow mixed liquor wasting  Odor control may be costly 

Accommodates primary scum  

Can be configured in circular or round tanks  

Thickening Centrifuges.  With minor differences, the same centrifuge used to dewater biosolids 

can also be used as a sludge thickener. The feed sludge is continuously fed to a conical shaped bowl 

that rotates at a high speed to create the force required to separate the solids. The conical shape helps 

lift the solid out of the liquid to further reduce the liquid content. A scroll conveyor inside the 

centrifuge operates at a lower speed to convey the solids and discharges the remaining liquid over a 

weir.  
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Figure 13-8: Sludge Thickening Centrifuge Process Flow Diagram 

The advantages and disadvantages of centrifuge thickening are listed in Table 13-14.  

Table 13-14  

Sludge Thickening Centrifuge Advantages and Disadvantages 

Advantages Disadvantages 

Effective on Primary Sludge (PS), WAS, and 
Co-thickening 

High speed equipment, more complicated to 
operate and maintain 

Thickened sludge ranges between 4 and 8%  

Odors are contained Higher power consumption  

Low wash water demand Higher noise 

Some models can thicken with low polymer 
use 

Susceptible to grit 

Rotary Drum Thickeners.  Rotary Drum Thickeners (RDTs) utilize a low-speed rotating screen 

that retains the sludge solids while allowing free water to drain through the screen openings and 

collects in a trough underdrain. Thickened sludge is conveyed through the rotating drum and out the 

discharge end using a continuously operated internal screw. Polymer is added to sludge just 

upstream of the RDT to condition the sludge. 
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Figure 13-9: RDT Process Flow Diagram   

Advantages and disadvantages of rotary drum thickeners are listed in Table 13-15.  

Table 13-15 

RDT Advantages and Disadvantages 

Advantages Disadvantages 

Effective on PS, WAS, and Co-thickening Screen can blind with grease 

Odors are contained Limited to 400 gpm per unit 

Thickened solids concentrations between 
5 and 9% with polymer addition 

Typically, more polymer required than for 
thickening centrifuge 

Low wash water demand   

Lower power consumption than a centrifuge 
or GBT 

 

Simple operation  

Gravity Belt Thickeners.  CWSID currently uses GBTs to thicken WAS. GBTs are taken from 

dewatering belt filter presses where only the gravity section of the belt filter press is used. Polymer 
is introduced to help condition the sludge prior to being discharged to the GBT. The conditioned 

sludge travels across the GBT belt and discharges out the opposite end as thickened sludge while 

filtrate or pressate water falls by gravity through the belt and directed to the plant drain.  

Advantages and disadvantages of gravity belt thickeners are listed in Table 13-16.  
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Table 13-16 

GBT Advantages and Disadvantages 

Advantages Disadvantages 

Effective on PS, WAS, and Co-Thickening Grease can blind belt 

Thickened sludge concentrations between 6-8% High wash water demand 

Low power consumption, similar to RDT Polymer addition required 

Odors can be contained by enclosing the belt  

Recommendation.  Alternatives for meeting thickening goals of 4.3 to 6 percent solids before 

entering primary digestion can be accomplished through a variety of options at relatively low-

capacity costs, using as much existing infrastructure as possible. This can be achieved by the 

following two options: 

1. Option 1 - Continue thickening WAS with GBTs. - To meet the minimum 4.3 percent solids 
requirement to offset the need for additional primary digester capacity, TWAS solids 
concentrations need to be greater than 5 percent solids while maintaining a PS concentration 
of 3 percent. The GBTs anticipated TWAS solids concentration from record design drawings 
to show 5 percent, but historical performance solids concentrations have been around 4 
percent, mainly due to the inability to pump higher concentrations from existing diagram 
pumps. Once TWAS pumps are replaced, GBT optimization will be needed to achieve percent 
solids goals. Under this option, a new GBT will be required by year 2033 for capacity and 
replacement of all TWAS pumps to handle higher percent solids. Also, this option is 
recommended if optional sidestream phosphorus removal technologies are not considered. 
See Section 13.6. 

2. Option 2 - Co-thicken PS and WAS together with RDT or Thickening Centrifuges - This is the 
preferred option should CWSID implement a sidestream phosphorus technology, as it allows 
PS and WAS to be combined in the existing blend tanks before thickening to allow for soluble 
phosphorus release prior to digestion. It is recommended that current GBTs be replaced in 
kind with an enclosed thickening technology (RDT or Centrifuge Thickeners) to control odors 
inside the existing thickening building. Figure 13-10 shows equipment layouts for both RDTs 
and Thickening Centrifuges in the existing space provided in the Thickening Building. Either 
technology can be placed in the existing space or replace the GBTs with anticipated solids 
concentration from either technology is 6 percent. Thickened transfer pumps will also need 
to be replaced for this option. This option more reliable meets percent solids goals to offset 
primary digester expansion as both WAS and PS are thickened. 
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Figure 13-10: RDT and Thickening Centrifuge Equipment Layout  

Design Criteria.  The basis of design in evaluating both thickening options is listed in Table 13-

17.  

Table 13-17 

Primary Sludge Thickening Design Criteria 

Parameter Units Value 

Option 1 - WAS Thickening Only 

Thickening   

 Type - Gravity Belt Thickener 

 Number, new - 1 

 Solids Loading Rate pounds per hour (lbs/hr) 1,000 

 Hydraulic Capacity gpm 300 

 WAS Concentration to GBTs mg/L 8,000 

 Minimum Solids Concentration % 5.0 

 Minimum Solids Capture Rate % 94 

TWAS Pumps - 2 (1+1) 

 Type - 
Progressive Cavity Cake 

Pumps 

 Number - 5 (3+2) 

 Flow gpm 100 

Option 2 - Co-Thickening 

Thickening   

 Type - RDT or Thickening Centrifuges 

Thickening 

Centrifuge 

Rotary 

Drum 

Thickener 
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Table 13-17  

Primary Sludge Thickening Design Criteria (continued) 

Parameter Units Value 

 Number, new - 2 

 Solids Loading Rate lbs/hr 1900 

 Hydraulic Loading Rate gpm 500 to 600 

 PS/WAS Concentration to 
Thickener 

mg/L 13,000 to 14,000 

 Minimum Solids Concentration % 5 

 Maximum Solids Concentration % 6 

 Solids Capture Rate % 94 

Thickened Sludge Transfer Pumps   

 Type - Progressive Cavity Cake Pumps 

 Number - 3 (2+1) 

 Flow gpm 150 

Opinion of Probable Cost.  Cost estimate for both options to expand thickening are shown in 

Table 13-18. 

Table 13-18 

Solids Thickening Process Upgrades Cost Estimate 

Item Unit Quantity Option 1 Option 2 

Mobilization/Demobilization/General 
Conditions 

LS 1 $ 208,500 $ 408,170 

Thickening and Pump Equipment LS 1 $ 627,000 $ 1,181,000 

Miscellaneous Mechanical/Yard Piping/Civil LS 1 $ 350,000 $ 770,000 

Electrical/I&C LS 1 $ 250,000 $ 450,000 

Total Direct Costs $ 1,425,500 $ 2,809,170 

Contingency (25%)   $ 359,000 $ 703,000 

Engineering and Permitting (15%)   $ 216,000 $ 422,000 

2023 Total Estimated Project Costs $ 2,010,500 $ 3,934,170 

 
Primary Digestion 

CWSID has three primary digesters and one secondary digester. To continue with Class B biosolids 

for land application, and volatile suspended solids (VSS) reduction performance, a 15-day SRT needs 

to be maintained in the primary digesters, which is estimated to be exceeded by the year 2040. To 

reduce the solids sent to the primary digesters, it is recommended to thicken WAS to 5 percent solids 

or co-thicken WAS and PS to 5 to 6 percent and gain digester capacity. Modeling has shown that 

timeline for primary digester improvements will go beyond year 2050 if thickening is increased. For 

this evaluation, site layout, design criteria, and cost estimates will be presented for one new primary 
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digester and control building to help contrast between constructing more digester volume or 

improve thickening of solids.  

Construction of a new primary digester contains the following elements: 

• Primary Digester No. 4.  

• Digester mixing equipment. 

• Digester Control Building. 

• Boilers (two). 

• Sludge transfer pumps (one). 

• Hot water pumps (two). 

• Primary circulation pumps (one). 

• Blower (one). 

• Gas drying unit (one). 

Site layout for new primary digester and control building are shown in Figure 13-11.  

 

Figure 13-11: Primary Digester Site Layout  

Treatment Alternatives.  For this Master Plan effort, alternative technologies to conventional 

circular tank digesters will not be evaluated. It is assumed that digester tanks similar in size, volume, 

and aesthetics will be designed to match existing infrastructure except for the selected mixing 

technology. The draft tube air mixers in the existing tanks create extensive struvite buildup in the 

Primary 

Digestor No. 4 

Digestor Control 

Building 
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tubes that maintenance staff clean out every year and is major nuisance for the District. Proper 

selection of mixing technology for the new digester should consider mixing that minimizes the 

struvite build up. The following mixing technologies should be considered in order of preference 

when considering struvite migration: 

1. Linear motion mixing.  

2. Submersible propeller mixers. 

3. Gas mixing. 

4. Pump mixing. 

Each of these technologies has advantages and disadvantages but certain tradeoffs will be required 

if the goal is to reduce struvite while still providing efficient mixing. If side stream phosphorus 

treatment is implemented, and struvite mitigation becomes less of a driver for mixing selection, then 

other technologies should be considered based on performance and lifecycle costs.  

Options to replace primary digester mixing in the existing tanks can be evaluated using the same 

mixing technologies listed above. Feasibility of each option is greatly dependent upon structural 

analysis of the concrete cover because all options either create the need to puncture additional holes 

in the concrete covering or full removal of the cover to install the equipment. It is recommended that 

a full structural analysis and feasibility study for mixing options be evaluated to replace the existing 

draft tube mixers. 

Design Criteria.  Design criteria for primary digestion is shown in Table 13-19. 

Table 13-19 

Primary Digestion Design Criteria 

Parameter Units Value 

Primary Digestion   

 Number - 1 

 Diameter feet 95 

 Side Water Depth feet 30 

 Digester Volume gallons 1,580,000 

 Mixing Type - 
Linear Motion or Propeller 

Mixing 

 Minimum VSS Destruction % 50 

 Gas Production 
cubic feet per pound 

VS destroyed 
15 

 Gas Composition, Methane 
(CH4) 

% 60 

Opinion of Probable Cost.  Estimate costs for a new primary digester building are shown in 

Table 13-20.  
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Table 13-20 

Primary Digester Estimated Construction Costs 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/ 
General Conditions 

LS 1 3,579,950 $ 3,580,000 

Primary Digester No. 4 LS 1 9,920,432 $ 9,920,000 
Digester Control Building LS 1 4,538,100 $ 4,538,000 
Civil/Yard Piping LS 1 2,500,000 $ 2,500,000 
Electrical/I&C LS 1 4,100,000 $ 4,100,000 

Total Direct Costs $ 24,638,000 
Contingency (25%)    $ 6,160,000 
Engineering and Permitting (15%)    $ 3,696,000 

2023 Total Estimated Project Costs $ 34,494,000 

Dewatering 

The three existing belt filter presses have sufficient capacity out to 2050 planning period. Options to 

improve dewatering for process implications will be discussed in this section based on findings from 

BioWin® modeling and discussions with District staff. It is important to note that dewaterability and 

increased cake performance is not critical to plant operations as dewatered biosolids are hauled close 

onsite to drying beds located on the north end on the plant site. Increasing percent solids in 

dewatered biosolids provides minimal benefit unless biosolids are hauled off-site by the District. At 

that point, benefits for higher cake dryness are then proportional to hauling distance and sludge 

volume hauled. Data from December 2020 to 2021 show dewatered cake total solids performance is 

between 10 to 12 percent as shown in Figure 13-12. 

 

Figure 13-12: Historical Dewatered Cake Total Solids  
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Dewaterability Study.  To better understand the dewaterability of the sludge at CWSID, a 

dewaterability study was performed by Klaranlagen Beratung Kopp (KBKopp), a company in 

Germany led by Professor Dr.-Ing. Julia Kopp that assesses industrial and municipal sludge. Goals of 

the study were to understand the maximum dewaterability of the sludge (percent solids) and 

optimum polymer dose (pounds active polymer [AS]/ ton of digested sludge [DS]). Samples were 

taken the 26th of October from the digestate/solids feed and dewatered cake and shipped to 

Germany for analysis, performed on the 1st of November 2022. The following services were 

conducted on the sample: 

1. Determination of water distribution with thermogravimetric measurements. 

2. Microscopic characterization of the floc structure. 

3. Definition of the polymer dosage. 

4. Determination of the active substance content of the polymer. 

5. Prediction of the full-scale dewatering results. 

6. Final report on the test results. 

Total solids concentration of the sludge cake depends on the physical water distribution. The various 

types of water in sewage sludge are mainly distinguished by type and intensity of their physical 

bonding to the solids. In a sewage sludge suspension, four different types of water can be 

distinguished: free water, which is not bound to the particles; interstitial water, which is bound by 
capillary forces between the sludge flocs; surface water, which is bound by adhesive forces; and 

intracellular water. Only free water can be separated during mechanical dewatering and can be 

measured by 5 to 26 thermos-gravimetric measurements of the free water content, resulting in a 

prediction of full-scale dewatering results.  

A summary of the results from study are provided in Table 13-21. Maximum dewaterability for belt 

filter presses is estimated to be 2 percent less than the dewatered cake from centrifuge sample 

performed by KBKopp. Results show that the current belt filter presses can achieve 15.6 to 

16.6 percent cake, based on the optimal and acceptable values from centrifugal testing as shown 

below. For full report and analysis see Appendix H. 
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Table 13-21 

Dewaterability Study Results 

Parameter Unit Sludge Sample 

Sampled Digested Sludge Percent Solids % 1.87 

Volatile Suspended Solids % 68.66 

Maximum Dewaterability per KBKopp, DS(A) % 19.1 

Optimal Dewatering with Centrifuge, DS(A) % 18.6 

Acceptable Dewatering with Centrifuge, (DS(A) % 17.6 

Dewaterability with Belt Filter Press % DS(A) - 2% 

Capture Rate % 96.1 

Sampled Dewatered Cake % 9.67 

Phosphate (PO4P) mg/L 248 

Polymer Dose 
pounds active 

polymer/ton DS 
43.8 

Dewatering Recommendations.  Modeling the dewatering processes has identified two items of 

concern that effect plant recycle flow and solids recirculation.  

1. High Washwater Usage. Rule of thumb for washwater flow for belt filter presses is 
1:1 washwater to solids feed flow ratio. Total flow for dewatering solids feed pumps range 
between 50 and 150 gpm according to historical data shown in Figure 13-13. Current 
washwater flow for each belt filter press is around 250 gpm, so an additional 100 to 150 gpm 
of washwater is being used. The additional washwater flow is recycled back to the headworks 
and pumped to the primary clarifiers. The utility water, though minimal, does contain the 
same concentration of total phosphorus, nitrogen, and BOD as the plant effluent, thus 
recycling nutrients. The additional washwater may be negatively affecting the solids capture 
rate or polymer usage but further investigation is needed. Also, additional washwater flow 
may also be the reasons for decreased cake dryness. 

2. Low Solids Capture Rate. As started in Chapter 12, solids data for dewatering feed and hauled 
cake indicated that 76 percent of the solids were being removed in the belt filter presses, and 
24 percent were being recycled back to the head of the plant. This performance is extremely 
low when belt filter presses typically see solid captures rates between 90 and 97 percent. It 
is recommended that CWSID take daily TSS samples of the pressate flow and install a 
permanent flow meter to understand recycled solids load. Other potential solutions and 
recommendations are verifying sampling data, lower washwater flows, and vary polymer 
dose concentrations.  
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Figure 13-13: Total Belt Filter Press Flow  

BIOSOLIDS MANAGEMENT  

The District desires to better manage and beneficially use its biosolids, to identify potential “triggers” 

that force change and to develop a plan to address change. Change is inevitable and the District 

wishes to have a diverse and flexible biosolids management plan in plan place that helps inform 

future decisions. A Biosolids Workshop was held with CWSID WRF staff on June 1, 2022 at which the 

following agenda items were discussed:  

• Biosolids roadmap and workshop objectives. 

• Current CWSID solids management. 

• Future biosolids regulation outlook. 

• Biosolids beneficial use options. 

• Biosolids Treatment Technology Options and Evaluation. 

By referencing a “Biosolids RoadMap,” the District can identify potential “Trigger Points” and make 

plans to address them and take steps to guide biosolids management practices into the future. Figure 

13-14 below shows several different beneficial use options which may be pursued given certain 

trigger points.  
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Figure 13-14: Biosolids Roadmap  

Municipal water reclamation facilities along the Wasatch Front have faced growing challenges in 

recent years in managing biosolids. These challenges impact the long-term reliability of solids 

management practices and may include increased growth, residential encroachment around water 

reclamation facilities and landfills, odor complaints, public acceptance, increasing operating costs, 

and the potential for additional biosolids regulations. The following CWSID WRF challenges or 

Trigger Points are identified: 

• Residential encroachment to the north that forces the District to abandon sludge drying beds 
due to odor complaints and pressure. 

• Weber County discontinues composting operations due to residential development to north 
and related odor complaints and pressure. 

• New contaminants of emerging concern (CECs) that restrict land application and limit other 
beneficial use options for biosolids. 

• Third party private farmland application of CWSID WRF is discontinued. 

Existing Biosolids Production and Current Regulations 

Current Biosolids Regulations.  Biosolids management is regulated by the United States 

Environmental Protection Agency (EPA) under the 40 CFR Part 503 Municipal Sewage Sludge 

Disposal Regulation (for incineration, land application, marketing/distribution surface disposal). 

This rule is contained in the EPA publication entitled “A Plain English Guide to the EPA Part 503 
Biosolids Rule,” which was published by the Office of Wastewater Management in September 1994 

(EPA/832/R-93/003). Biosolids in Utah are regulated by the Division of Water Quality (DWQ) under 

its Utah Pollutant Discharge Elimination System (UPDES) permit program. The CWSID WRF operates 
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under Biosolids Permit No. UTL-021911 which is included in its 

UPDES permit (Major Municipal Permit No. UT0021911) This 

rule establishes requirements for pathogen reduction and 

vector attraction reduction for biosolids and provides flexibility 

in how those requirements are met. Under its current UPDES 

permit, CWSID is permitted to dispose of its biosolids under one 

of the following three options:  

1. Class A biosolids may be sold or given away to the 
public for lawn and garden use or land application.  

2. Class B biosolids may be land applied for agricultural 
use or at reclamation sites at agronomic rates. 

3. Biosolids may be disposed of in a landfill or transferred 
to another facility for treatment/disposal.  

Based on meeting certain pathogen and vector reduction 

requirements, the Part 503 Rule classifies biosolids into two primary categories: (1) Class A or (2) 

Class B. The Part 503 Rule separates pathogen reduction requirements from vector attraction 

reduction requirements as follows:  

• The Class A and B designations refer only to the reduction achieved in pathogens. 

• Vector attraction reduction is governed by a separate set of requirements.  

• Both pathogen and vector attraction reduction requirements must be met. To minimize the 
potential for re-growth of pathogenic in Class A biosolids, the pathogen reduction 
requirements must be meet at the same time as most of the vector attraction reduction 
requirements. 

Pathogen Reduction. The pathogen reduction requirements of the Part 503 Rule can be met using 

certain specified technologies to treat biosolids or showing the quality of the biosolids meets certain 

performance results. The Part 503 Rule requires pathogen or pathogen indicator measurements for 

all Class A alternatives and pathogen indicator measurements for the first three Class B alternatives.  

Vector Attraction Reduction. The Part 503 Rule contains twelve options in satisfying vector 

attraction reduction requirements. Biosolids produced at the CWSID WRF would be considered Class 

B and would need to be dried to X percent total solids (percent TS) to satisfy the vector attraction 

reduction requirements under the Part 503 Rule.  
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Table 13-22 

Summary of Six Alternatives to Meet Class A Biosolid Pathogen Requirements 

Option No. Description 

1 Meet 38 percent reduction in volatile solids content 

2 
Demonstrate vector attraction reduction with additional anaerobic digestion in a 
bench-scale unit 

3 
Demonstrate vector attraction reduction with additional aerobic digestion in a 
bench-scale unit 

4 Meet a specific oxygen uptake rate for aerobically digested biosolids 

5 Use aerobic processes at great then 40 degrees Celsius for 14 days or longer 

6 Alkali additional under specified conditions 

7 Dry biosolids with no unstabilized solids to at least 75 percent solids (%TS) 

8 Dry biosolids with unstabilized solids to at least 90 %TS 

9 Inject biosolids beneath the soil surface 

10 
Incorporate biosolids into the soil with 6 hours of application to or placement on 
the land 

11 
Cover biosolids placed on a surface disposal site with soil or other material at the 
end of each operating day (Note: Only for surface disposal) 

12 
Alkaline treatment of domestic septage to pH 12 or above for 30 minutes without 
adding more alkaline material.  

CWSID WRF meets vector attraction reduction requirements under Option No. 1 by reducing its 

volatile solids content through its anaerobic digestion process.  

Class A Biosolids. To be classified as a Class A biosolid under the Part 503 Rule, biosolids are 

required to be treated using one of the six treatment alternatives listed in Table 13-23. 
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Table 13-23 

Summary of Six Alternatives to Meet Class A Biosolid Pathogen Requirements 

Alternative 
No. 

Name Description 

1 Thermally Treated Biosolids 
Biosolids must be subjected to one of four 
time-temperature regimes 

2 
Biosolids Treated in a High pH-High 
Temperature Process 

Biosolids must meet specific pH, 
temperature, and air-drying requirements 

3 Biosolids Treated in Other Processes 

Demonstrate that the process can reduce 
enteric viruses and viable helminth ova. 
Maintain operating conditions used in the 
demonstration after pathogen reduction 
demonstration is completed.  

4 
Biosolids Treated in Unknown 
Processes (1) (2) 

Biosolids must be tested for pathogens - 
Salmonella sp. or fecal coliform bacteria, 
enteric viruses, and viable helminth ova at 
the time the biosolids are used or 
disposed, or, in certain situations, 
prepared for use or disposal.  

5 
Biosolids Treated in a Process to 
Further Reduce Pathogens (PFRP) 

Biosolids must be treated in one of PFRPs. 
(See Table 5-4 of Part 503 Rule) 

6 
Biosolids Treated in a Process 
Equivalent to a PFRP 

Biosolids must be treated in a process 
equivalent to one of the PFRPs, as 
determined by the permitting authority.  

1 The density of fecal coliform in the biosolids must be less than 1,000 most probable number (MPN) per gram of solids 
(dry weight basis). 
2 The density of Salmonella sp. bacteria in the biosolids must be less than 3 MPN per 4 grams of total solids (dry weight 
basis). 

To achieve Class A biosolids designation with drying beds, the most applicable method is Alternative 

No. 4 - Biosolids Treated in Unknown Processes. This method requires that when biosolids are 

standard tested for fecal coliform bacteria or salmonella sp., that they also be tested for enteric 

viruses and viable helminth ova. Testing must be done at the time at which biosolids are used or 

disposed for every batch. CWSID WRF is permitted to use its drying bed operations under a “Two 

Summer Method” to achieve the required reductions in enteric viruses and viable helminth ova. 

However, the CWSID WRF conducts tests to demonstrate Class A requirements are met and do not 

hold biosolids over two summers. 

Under its Biosolids Permit UTL-021911, the CWSID WRF is permitted to manage its biosolids using 

the following treatment and disposal methods.  

Treatment: The solids are “stabilized” and meet Class B pathogen reduction requirements in primary 

and secondary anaerobic digesters where solids are held with a mean cell residence time of at least 

15 days with a minimum temperature of at least 95 degrees Fahrenheit (36.6 degrees Celsius). 

Biosolids can be further treated to meet a Class A standard by either:  

1. Class A Biosolids (Compost). The biosolids are dewatered with a belt press to about 
17 percent solids and composted using the windrow method of composting. Using the 
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windrow method of composting, the 
temperature needs to be maintained at 
55 degrees Celsius (131 degrees 
Fahrenheit) or higher for fifteen days, 
with a minimum of five turnings during 
those 15 days.  

2. Class A biosolids (Two Summer 
Method). The District currently does not 
follow this method as they have found 
through testing that Class A biosolids 
can be achieved without holding 
biosolids over two summers. However, 
if this option is pursued, the biosolids 
are dewatered with a belt press to about 
11 percent solids and stored in batches 
over at least two summers. The 
biosolids have a total solids content of at 
least 14 percent, but no more than 40 
percent, when piles are formed. The 
piles are formed in windrows 3.5 to 
6.0 feet in height. During the first 
summer the total solids of the pile does 
not exceed 60 percent. The average 
temperature of the pile exceeds 
20 degrees Celsius for 12 months of the 
storage period (These 12 months are not necessarily consecutive months). The pile is turned 
at least three times (at evenly spaced intervals during each summer period. When tested, the 
finished biosolids do not contain more than one viable helminth ova per four grams of total 
solids (dry weight basis). 

Class B Biosolids. Unlike Class A biosolids, Class B biosolids may contain some pathogens and, 

therefore, land application of biosolids includes site restrictions to prevent crop harvesting, animal 
grazing, and public access for a certain period of time. Class B pathogen requirements are met when 

one of the following three alternatives listed in Table 13-24 are met.  
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Table 13-24 

Summary of Three Alternatives to Meet Class B Biosolid Pathogen 

Requirements 

Alternative 
No. 

Name Description 

1 
The Monitoring of Indicator 
Organisms 

Test for fecal coliform density as an indicator 
for all pathogens. The geometric mean of seven 
samples shall be less than 2 million MPNs per 
gram per total solids or less than 2 million CFUs 
per gram of total solids at the time of use or 
disposal.  

2 
Biosolids Treated in a Process 
to Significantly Reduce 
Pathogens (PSRP) 

Biosolids must be treated in one of the PSRPs. 
(See Table 5-7 or the Part 503 Rule) 

3 
Biosolids Treated in a Process 
Equivalent to a PSRP 

Biosolids must be treated in a process 
equivalent to one of the PSRPs, as determined 
by the permitting authority 

CWSID WRF currently meets Part 503 Rule Class B biosolid requirements via Alternative No. 2 - 

Biosolids Treated in a Processes to Significantly Reduce Pathogens (PSRP) and anaerobically digests 

wasted solids.  

Current Biosolids Production.  
The first step in developing a Biosolids 

Roadmap is to define anticipated 

biosolids production over a given 

planning period. The District manages 

Total Suspended Solids (TSS) as 

indicated in the solids mass balance 

included in Figure 13-15. Solids from 

both the TF and AS Treatment Systems 

are combined before the anaerobic 

digestion process, blended, digested, 

dewatered and moved off-site. 

Secondary solids or WAS is generated 

by: (1) the Activated Sludge Treatment 

Process where it is captured in 

secondary clarifiers and TWAS before 

being pumped to the Sludge Blend 

Tanks, or (2) as humus generated in the 

Trickling Filter Treatment Process 

where it is captured in secondary 

clarifiers and is returned to the TF Influent Pump Station, co-settled in TF Primary Clarifiers and 

wasted as primary sludge to the Sludge Blend Tanks. TWAS and primary sludge are combined or 

blended in one of two Blend Tanks located just outside the Thickening Building. Existing TWAS air 

diaphragm type transfer pumps limit the TWAS percent total solids to a maximum 4 to 5 percent TS.  
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The District employs three primary anaerobic digesters and one secondary digester to digest primary 

solids, scum, and TWAS. Refer to Part 3.3.3.3 and Table 3-28 of Chapter 3 for additional information 

for the digesters. Digested sludge from the primary digesters is pumped to a secondary digester 

where it is held before being dewatered, dried in drying beds, and later hauled off-site and land 

applied. Gravitate from WAS thickening unit process and pressate from the dewatering unit process 

are both currently returned to the front of the CWSID WRF without any treatment.
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Figure 13-15: Existing Solids Mass Balance Process Flow Diagram 
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Sludge Drying Beds.  CWSID hauls dewatered cake to drying beds located at the north end of 

the CWSID WRF where it shares the area with the Weber County composting operations. CWSID 

recently expanded their dry beds, adding 3 acres and increasing total drying bed space to a total of 

8.5 acres, approximately. The drying beds are asphalt paved with underdrains to collect drainage 

water and a tractor is used to regularly mix and aerate the sludge. Once dried to approximately 

75 percent solids, the biosolids are hauled off-site and land applied. Table 13-25 summarizes the 

current operation of the CWSID sludge drying beds.  

Table 13-25 

Current Drying Bed Parameters 

Parameter Units Value 

Final Dry Solids Target %TS 75 

Sludge Loading After Dewatering %TS 10 

Available Drying Bed Area acres 8.5 

Free Water Pan Evaporation Rate  inches per year 40-50 

Precipitation  inches per year 11 

Sludge drying bed capacity was evaluated using methods presented in Environmental Protection 

Agency Design Manual entitled, “Dewatering Municipal Wastewater Sludges.” The evaluation is a 

mass balance where the amount of water applied to the sludge drying bed (i.e., water in sludge and 

from precipitation) is balanced against an estimated evaporation rate. Table 13-26 summarizes the 

results of this analysis which shows the CWSID sludge drying beds are likely undersized according 

to the engineered calculation. However, results vary significantly based on an estimated reduction 

factor used when estimating the evaporation rate.  

It should be noted that calculations for drying bed capacity are extremely conservative and should 

not take precedent over operational experience and real-life application. For this reason, it is 

recommended that drying beds should be expanded contingent on current operations and perceived 

future need based on experience. It is estimated that drying bed could need expansion in the 2035 to 

2040 timeframe.  

Table 13-26 

Evaluation of CWSID WRF Sludge Drying Bed Capacity 

Year 
Solids Loading Rate 

(lbs/day) 
Estimated Required 

Area 1 (acres) (1)  
Estimated Required 

Area 2 (acres) (2)  

2022 31,959 28 15 

2030 37,951 33 18 

2040 44,029 38 21 

2050 48,032 42 23 
1 Based on an evaporation rate of 140 pounds per square foot per year (lbs/sf/yr) using a 0.6 reduction factor. 
2 Based on an evaporation rate of 211 lbs/sf/yr using a 0.9 reduction factor. 

Composing.  The District currently provides biosolids (i.e., wet cake directly from the dewatering 

process) to Weber County for their composting operations located at the very northern portion of 
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the CWSID WRF site. The Weber County composting operation occupies approximately 7 acres of 

District-owned property. The District does not have a contract in place with Weber County that 

specifies biosolids quantities for composting, but Weber County typically takes approximately 10 to 

15 percent of CWSID’s total biosolids.  

Land Application.  Under a 5-year agreement with the CWSID, a private landowner hauls and 

land applies CWSID WRF biosolids to several local properties. This same private landowner owns 

several properties in and outside of Weber County and takes biosolids from several local water 

reclamation facilities including, North Davis Sewer District, Salt Lake City Department of Public 

Utilities and Central Valley Water Reclamation Facility. The agreement with CWSID includes agreed 

upon rates with escalation. Biosolids are not typically hauled away from CWSID WRF sludge drying 

beds until biosolids have dried to approximately 75 percent TS. CWSID conducts soil testing at 

private properties where biosolids are land applied, sets the agronomic application rates and 

prepares and submits an annual summary report to the DWQ.  

Although there is no agreement in place, CWSID has also hauled biosolids to other private 

landowners who in turn land apply CWSID WRF biosolids. These private landowners also work with 

other local water reclamation facilities, including South Valley Sewer District. To date, CWSID has 

only hauled a small amount of biosolids to other private landowners on just a few occasions in hopes 

of sparking an interest in land application and helping the District to diversify its pool of private 

landowners willing to take and land apply biosolids.  

Other.  The District currently meets its UPDES permit requirements for a Class A biosolids by 
conducting enteric virus testing. CWSID has provided a small amount of Class A biosolids to 

Evergreen Soils for their soil blending operation. Since the Evergreen Soils soil blending operation is 

relatively small and unable to take large amounts of biosolids at this point in time, this beneficial use 

option has not been further explored by CWSID.  

Future Biosolids Production and Regulatory Outlook 

Future Biosolids Production.  The future CWSID WRF biosolids production was estimated 

using BioWin® biological process simulation models assuming current biosolids management 

practices are continued forward throughout the planning period through the year 2050. A summary 

of future biosolids production is shown in Figure 13-16. 
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Figure 13-16: Future Solids Mass Balance Process Flow Diagram 
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Table 13-27 

Current and Future CWSID WRF Biosolids Production  

Parameter Units Existing 
Year 
2030 

Year 
2040 

Year 
2050 

MMF Influent Flow mgd 47.8 52.9 58.4 62.4 

Primary Sludge 
Flowrate 

gallons per day 
(gpd) 

110,000 130,000 140,000 160,000 

Primary Sludge Load (1) lbs/day 34,907 40,972 47,566 52,517 

WAS Flowrate gpd 400,000 410,000 470,000 530,000 

WAS Load (2) lbs/day 29,833 35,102 40,516 45,976 

Dewatered Cake (3) lbs/day 33,356 39,658 46,530 50,580 

 
wet tons (WT) 

per day 
167 198 233 253 

1 Existing Primary Sludge TS Concentration is 3% TS. 
2 Existing WAS concentration is 0.8% TS. 
3 Dewatered cake is assumed to have 10% TS and dewatering equipment has 90% capture efficiency. 

Regulatory Outlook.  To continue to protect public 

health and the environment, several states and federal 

agencies are evaluating biosolid land application 

practices that are approved under the Environmental 

Protection Agency’s 503 Rule under Part 40 of Code of 

Federal Regulations (CFR). The Part 503 Rule was 

published in 1993 and established requirements for the 

final use or disposal of municipal biosolids. This federal 

standard was described in an EPA publication entitled “A 

Plan English Guide to the EPA Part 503 Biosolids Rule,” 

which is commonly used by state regulators to oversee 

disposal of municipal biosolids. As new regulations 

surrounding biosolids are potentially promulgated by the EPA, municipalities will likely need to 

change their biosolids management practices and need to identify new beneficial uses and 

corresponding treatment technologies. Figure 13-17 is a simple graphic showing how future 

regulations can be significant Trigger Points that may cause the CWSID WRF to significantly change 

how it treats and beneficially uses its biosolids.  

In 2018 the Office of Inspector General (OIG) published a report entitled “EPA Unable to Assess the 

Impact of Hundreds of Unregulated Pollutants in Land-Applied Biosolids on Human Health and the 

Environment,” and EPA published a formal response, a final report in May 2019. Under this effort the 
EPA developed probabilistic risk assessment and screening tools, updated communication/reporting 

protocols and identified the following as area of concern:  

• Unregulated pollutants (352). 

• Statements about biosolids safety and labels. 

• Methods/sampling for pathogen reduction. 

• Recordkeeping. 

Figure 13-17 Regulatory Impact  
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Based on biennial reviews of sewage sludge surveys and a pollutant risk screening process, the EPA 

evaluates the need to monitor and report certain chemical pollutants, contaminants of emerging 

concern.  

Contaminants of Emerging Concern.  Per- 

and polyfluoroalkyl substances (PFAS) as well as 

microplastics and pharmaceuticals are contaminants 

of emerging concern in the wastewater biosolids 

management. Recent studies indicate that PFAS are 

potentially carcinogenic, and this has already led some 

industries to begin monitoring these in groundwater. 

None of these are currently regulated.  

Several states are taking actions to assess the risk of 

land applying PFAS compounds and the state of Main 

has gone so far as to place a moratorium on land 

application of biosolids due to PFAS concerns and 

continues to be the most conservative of all states in 

managing PFAS. The treatment technologies typically 

used to process solid in the wastewater industry today 

provide little to no PFAS destruction as these 

compounds exhibit high stability. Figure 13-18 
provides a “snapshot” of the current status of pending 

PFAS regulations by each state.  

The EPA is currently developing a “roadmap” that emphasizes a science-based approach that 

holistically protects public health and the environment. Table 13-28 lists recent and current research 

activities by EPA to address risk of PFAS in biosolids. It is recommended that CWSID do the following 

while waiting for EPA’s final risk assessment for PFAS which is anticipated in the winter of 2024: 

• Sample for PFAS and track your own data. 

• Identify potential industrial contributors in your service area. 

• Work with regulators on source control. 

• Stay on top of research and regulatory changes. 

• Seek out third party reviewed information or peer-reviewed performance data regarding 
holistic fate of PFAS in biosolids. 

• Educate yourself so you are prepared to address public questions.  

• Develop biosolid management options that accommodate future PFAS rules. 
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Figure 13-18: Current “Snapshot” of PFAS Regulations by States  
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Table 13-28 

EPA Roadmap in Assessing Risk Posed by PFAS in Biosolids 

Action 
Completion 

Date 

Evaluate and develop technologies for reducing PFAS in the environment Ongoing 

Restrict PFAS discharges from industrial sources Ongoing 

Finalize risk assessment for PFAS in biosolids that serves as basis for 
determining whether regulation and any subsequent biosolids standards is 
appropriate. 

Winter 2024 

Publish improved multi-laboratory validated analytical method for PFAS Fall 2024 

Issue updated guidance on destroying and disposing of PFAS Fall 2023 

Leverage National Pollution Discharge Elimination System permitting to 
reduce PFAS discharge to waterways and “require pretreatment program 
to include source control and best management practices to protect 
[wastewater treatment plant] discharges and biosolid[s] applications.” 

Winter 2022 

Publish multi-laboratory validated analytical method for 40 PFAS Fall 2022 

Undertake nationwide monitoring for PFAS in drinking water Fall 2021 

Beneficial Use Alternatives 

To best address change and always have a means to dispose of biosolids, a biosolids management 

plan should identify and include several viable beneficial use alternatives. Figure 13-19 is a map of 

the Wasatch Front showing the location of wastewater utilities and the following potential biosolids 

management alternatives:  

• Private, public landfills and transfer stations including the Wasatch Regional Landfill, Davis 
County landfill, the Salt Lake Valley Landfill, Bay View Landfill, and the Trans-Jordan Landfill. 

• The Dugway Aragonite Incinerator. 

• Cement kilns. 

• Areas where biosolids are currently land applied and areas where large parcels of land or 
farms might be purchased and managed by the District to land apply biosolids. 

• Biograss sod farm. 
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Figure 13-19: Northern Utah Biosolids Management  
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Table 13-29 

Possible Beneficial Use Options for Biosolids 

The options listed in Table 13-29 are provided. The first three management options were considered 

most suitable to CWSID: (1) landfill, (2) land application, (3) and outdoor composting. CWSID would 

like to develop these three management options with majority of the biosolids being land applied as 

shown in graphically in Figure 13-20 and as described below:  

• Land Application will be the predominantly favored option where most CWSID WRF biosolids 
are beneficially used. Those wastewater utilities that have anaerobic digesters at their WRF 
and can meet 40 CFR Part 503 Rule requirements for a Class B biosolid typically land apply 
those biosolids using a third-party private landowner. In some instances, the landowner will 
haul and land apply the biosolids, 
calculate the agronomic application rates 
based on crop type and nutrient needs 
and perform the required soil testing and 
submit annual reports to the Division of 
Water Quality. Currently, most Class B 
biosolids along the Wasatch Front are 
land applied to property located in Weber 
County that is owned by private 
landowners. The following wastewater 
utilities currently have contracts of 
various forms in place with private 
landowners:  

- SLCDPU. 

- CVWRF. 

- North Davis Sewer District (NDSD). 

- CWSID. 

Description Landfill 

Land 
Application 

(Class A 
or B) 

Outdoor 
Composting 

Indoor 
Composting 

Private 
Monofill 

Soil 
Regeneration 

Incineration 

Satisfies 
Existing EPA 
503 Rule 

Yes Yes No Yes Yes Yes Yes 

Mitigates or 
Removes 
PFAS 

No No No No No No TBD 

Sufficient 
Industry 
Experience 

Yes Yes Yes Yes Yes No Yes 

Yields 
Beneficial 
Product for 
Community 

No Yes Yes Yes No Yes No 

Figure 13-20 CWSID Preferred Beneficial 
Use Options 
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Both SVWRF and South Valley Sewer District (SVSD) operate thermal dryers to dry unstabilized 

biosolids sufficiently to meet 40 CFR Part 503 requirements for Class A biosolids. SVSD has a contract 

in place with a large landowner in Weber County, to land apply the biosolids and SVWRF landfills its 

Class A biosolids along with its unstabilized dewatered biosolids.  

Composting will continue to be supported but 

will not be further developed to beneficially use 

more biosolids. Historically, several wastewater 

utilities along the Wasatch Front composted 

their biosolids and sold it to the public, but 

development brought new subdivisions closer to 

the composting operations and odor complaints 

forced most utilities to discontinue this practice. 

Currently only the Central Valley Water 

Reclamation Facility (CVWRF), the Central Davis Sewer District (CDSD) and the CWSID (via Weber 

County) have composting operations at the water reclamation facilities. Under this option the District 

would begin to manage the composting operation currently managed by Weber County. Outdoor 

composting would continue at the CWSID WRF site until odor complaints force the District to 

discontinue composting or relocate the operations to a more remote site. This alternative is an 

approved method to meet a Class A biosolid standard set by 40 CFR Part 503 and is listed in the 

CWSID UPDES permit as a Class A biosolid option. To meet Class A requirements, bacteria counts 
must be within limits, and EPA time and temperature requirements. A Class A biosolids compost is 

produced when temperature is maintained above 55 degrees Celsius for 3 days and vector attraction 

reduction (VAR) requirements are met when the temperature is maintained above 40 degrees 

Celsius (and the average temperature is greater than 45 degrees Celsius) for 14 consecutive days. 

Composting of biosolids has been practiced by several Utah wastewater utilities, including CVWRF, 

who composts a small portion of their biosolids at the CVWRF WRF site and market the compost 

product as Oquirrh Mountain Compost (See website: https://www.omcompost.com/). 

Table 13-30 lists advantages and disadvantages of this beneficial use option.  

Table 13-30 

Advantages and Disadvantages of Composting Biosolids  

Advantages Disadvantages 

Proven industry experience Large land requirement 

Meets Part 503 Rule for Class A unrestricted 
beneficial use 

Large odor potential  

Provides self-reliance Large quantity of green waste 

Odor issues can be mitigated  Increase material handling and hauling 

Provides a sustainable means of managing 
residential green waste 

 

Aerated Static Pile.  If pursued by the District, the aerated static pile (ASP) is recommended over 

the current windrow composting operation currently practiced by Weber County. The ASP practice 

offers a higher rate of composting, the compost pile will dry out more quickly than in a windrow 

https://www.omcompost.com/
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system, generally drying out within 7 to 14 days. The ASP system consists of a fan system that pulls 

air down through the piles to an air collection piping network and then directs the air to a biofilter 

system. Maintaining air flow throughout the entire pile is often accomplished by installing the piping 

in a rock layer at the bottom of the bin or an aeration floor can be used. Process air temperature is 

monitored to maintain optimum temperature between 122 and 133 degrees Fahrenheit.  

After completion of the main high rate composting phase, compost is typically moved to curing piles 

for an additional 28 days. These piles can be aerated with a fan system or naturally aerated. Larger 

chips used as Bulking material is removed from the cured composted and reused.  

Compost Mix.  Volumetric compost mix is typically 3:1 of building agent to biosolids, with the building 

agent assumed to be 60 percent fresh and 40 percent recycle where the recycle is defined as the 

quantity of material returned to seed new piles. This translates to: (1) one-part biosolids, 

(2) one-and-three-quarters parts fresh green waste, and (3) one-and-a-quarter parts recycle. Green 

waste is typically the main fresh bulking agent with supplemental wood chips used to provide larger 

recyclable bulk.  

Odor Control.  Odor control is a primary concern with a composting operation. The sue of in-ground 

biofilter is a low cost option that utilizes blowers to draw foul air into buried piping that discharge 

through perforated distribution pies vertically into a lined cell containing a media which is typically 

mixture of wood chips seeded with wastewater sludge. The microorganisms present in the media 

mitigate odor compounds such as sulfides and mercaptans.  

General Requirements.  An off-site outdoor composting facility will require additional evaluation 
to define the compost mix quantities, including green waste and building material, and to define a 

property, its size, and potential need for odor controls.  

Landfilling biosolids is not preferred and will only be used when beneficial use options are not 

available. Several local wastewater utilities currently haul their biosolids to private or public landfills. 

Timpanogos Special Service District, CDSD and South Valley Water Reclamation Facility (SVWRF) 

currently haul unclassified dewatered biosolids to the Wasatch Regional Landfill in the West Dessert. 

Salt Lake City Department of Public Utilities (SLCDPU) typically land applies its Class B biosolids but, 

if necessary, can also haul biosolids to the Salt Lake Valley Landfill.  

Although not a beneficial use option, landfilling biosolids provides CWSID with a way to dispose of 

its biosolids in the event preferred beneficial use options become unavailable. Under this alternative 

CWSID would haul its biosolids to a private or public landfill and pay a tipping fee to dispose of its 

biosolids. The following landfills located near CWSID and might accept Class B biosolids: 

• Davis County Landfill. 

• Wasatch Regional Landfill. 

These landfills will need to be contacted by the District to determine if they are accepting municipal 

biosolids at this time and would be willing to enter into a contract with CWSID. It is believed the Davis 

County Landfill does not accept municipal. Weber County operates a Transfer Station, but it is unclear 

if they would be willing to accept CWSID Class B biosolids beyond what they currently compost. 

Additional discussions between the District and Weber County might lead to a landfill alternative or 

additional beneficial use options.  
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Table 13-31 lists anticipated costs to landfill biosolids assuming the District were to haul all 

25 percent of its biosolids to Wasatch Regional Landfill (100 mile one way trip distance) using their 

own fleet of haul trucks. Haul dump trucks are assumed to carry 44,000 pounds (22 wet tons) each, 

get 15 miles per gallon and cost approximately $300,000 each. Four haul trucks are needed through 

Year 2030, but seven haul trucks are required by Year 2040 assuming each truck can get two round 

trips done in one day. The largest single cost is the landfill tipping fee, and it should be noted that the 

prices per wet ton values listed in Table 13-31 are estimates based on current tipping fee that 

Wasatch Regional Landfill charges the South Valley Water Reclamation Facility.  

Table 13-31 

Estimated Costs to Landfill 25 percent of CWSID Biosolids 

Item Units Year 2030 Year 2040 Year 2050 

Landfill Tip Fee $ per ton $ 75 per ton (5) $ 100 per ton $ 125 per ton 
Annual Landfill Cost $ $ 1,289,195 $ 2,016,785 $ 2,740,409 
Haul Cost (2) $ $ 913,333 $ 1,154,400 $ 1,212,800 
Annualized Capital Cost (3) (4) $ $ 117,340 $ 140,808 $ 140,808 
Total Annualized Cost $ $ 2,319,868 $ 3,311,993 $ 4,094,017 

1 Assumes 10% TS. 
2 Haul cost includes gas, driver and haul truck maintenance and replacement. 
3 Return period is 20 years. 
4 Discount rate is 6%. 
5 SVWRF currently pays $45.59/WT tip fee at Wasatch Regional Landfill. 

Biosolids RoadMap 

The following scenarios offer “trigger point” examples of what might occur in the future and which 

options the District might pursue in response.  

Scenario 1 - Private Landowners Stop Taking Biosolids.  If private landowners who 

currently take CWSID WRF biosolids and land apply them to their private property were to decide 

not to renew their agreement with the District, the District might consider the following land 

application options:  

• Option 1 - Contract with Large Landowners. This is the “status quo” alternative as the District 
already does. However, additional private landowners might also enter into contracts with 
the District to haul and/or land apply CWSID WRF biosolids on their properties and help the 
District diversify this option and reduce the risk associated with this option becoming 
unavailable. Under this option CWSID avoids the cost to purchase property, haul and land 
apply biosolids and manage a farm operation. 

• Option 2 - Land Application on District-Owned Property. Under this option the District would 
purchase private property itself and haul and land apply biosolids. This option provides the 
District with increased control and reduces potential risk of it being unavailable. And as land 
continues to appreciate in Utah, a property purchase by the District is considered low risk.  

• Option 3 - Landfill.  

The first option is much less expensive, however the second options increases District control and 

decreases the risk of losing a private landowner deciding to no longer accept CWSID biosolids. 



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 13-48 

Other wastewater utilities in Utah have pursued this option. On November 14, 

2022, Carollo Engineers, Inc. (Carollo) and CWSID interviewed CVWRF personnel 

about their CVWRF-owned farm. CVWRF purchased a 2,700-acre dry farm 

located near Fairfield, Utah in the 1990s for $2 million ($741 per acre) and 

originally intended to operate the farm and haul and land apply biosolids to it. 

However, since the purchase CVWRF has leased it back to the farmer as it 

continues to land apply biosolids to a private land owner. In the future, CVWRT intends to plant 

native grasses and make property improvements based on a “Ranch Plan” developed by Soil 

Conservation Services. This property is not currently permitted for biosolids land application by 

DWQ but was previously. CVWRF will continue to keep and maintain the property in case current 

land application of biosolids to private land is no longer an option. CVWRF noted the appreciation of 

land value makes the purchase of a property a safe investment. Their Fairfield farm property has 

increased in value and a current purchase price is estimated to be $13.5 million ($5,000 per acre). 

CVWRF staff made the following recommendations:  

• Purchase land in an unincorporated area of a county, preferably a large farm with water 
rights where crops with high nutrient uptake rates can be grown and rotated. CVWRF staff 
recommended CWSID consider looking in the Snowville area, approximately 100 miles from 
CWSID.  

• To reduce the amount of farm equipment needed (or to reduce the need to haul equipment 
between multiple parcels), purchase one large parcel or farm.  

• It is reassuring to have an alternative, a “backup plan”, to current land application approach 
using third party landowners.  

• Work with someone who has extensive biosolids land application experience and can talk to 
local farmers about their operations. They recommended working with Bill Fast, a retired 
engineer who used to work with Brown & Caldwell. 

The land application alternative is ultimately limited by nutrient uptake based on crop type and the 

amount of nitrogen applied to it. Table 13-32 lists the estimated acreage required for a District-

owned farm assuming the District would primarily grow alfalfa which has a relatively large nitrogen 

uptake rate of 400 pounds per acre per year (lbs/acre/yr) potentially. As a comparison, corn and 

wheat have a 250 and 140 lbs/acre/yr potential nitrogen uptake rate, respectively. The values listed 

in Table 13-32 are preliminary and provide a rough estimate of potential farm size and further 

evaluation to detail agronomic rate analysis, confirm crop nitrogen uptake rate, and determine 

nitrogen components of CWSID biosolids is recommended. 
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Table 13-32 

CWSID-Owned Farm Area Requirements Based on Growing Alfalfa Crop 

Item Units Year 2030 Year 2040 Year 2050 

Crop Area Requirements 

Nitrogen Components (1) 

Total Kjeldahl 
Nitrogen (TKN) 

mg/kg 79,900 79,900 79,900 

NH3-N mg/kg 3,480 3,480 3,480 

Total Organic 
Nitrogen 

mg/kg 76,420 76,420 76,420 

Plant Available Nitrogen (PAN) 

Mineralization % 35 35 35 

Volatization % 5 5 5 

PAN mg/kg 30,053 30,053 30,053 

Crops 

Alfalfa Uptake (2) lbs/acre/yr 400 400 400 

 acres 1,499 1,739 1,897 

Other Property Area Requirements 

Buffer Area (3) acres 375 435 474 

Roads and Shop 
Buildings (4) 

acres 94 109 119 

Storage Pad acres 15 18 19 

Total Land 
Requirement 

acres 2,357 2,735 2,983 

1 Based on analysis of SVSD unstabilized biosolids. 
2 Acreage doubled for crop rotation. 
3 30%. 
4 5%. 
5 Hold time on pad is assumed to be 365 days/year and 1.19 cubic yards per ton dewatered cake. 
6 Abbreviations: mg/kg = milligram per kilogram. 

Table 13-33 lists the estimated capital and annual operation and maintenance costs related to 

District-owned and operated farming operations on which it beneficially uses its Class B biosolids.  
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Table 13-33 

Estimated Costs for Land Application of Biosolids on District-Owned Property 

Item Units Year 2030 Year 2040 Year 2050 

Capital Expenses 

Haul Trucks $ $ 1,200,000 $ 1,500,000 $ 1,500,000 

Farm Equipment $ $ 720,000 $ 720,000 $ 720,000 

Property Purchase (2) acres 3,782 4,365 4,761 

 $ $ 15,046,714 $ 17,458,894 $ 19,043,665 

Annualized Capital Cost (3) (4) $ per year $ 2,328,552 $ 2,548,540 $ 2,680,334 

Annual O&M Expenses 

Hauling Truck  $ per year $ 730,667 $ 962,000 $ 1,010,667 

Farm Equipment O&M $ per year $ 150,000 $ 150,000 $ 150,000 

Farm Improvements $ per year $ 500,000 $ 500,000 $ 500,000 

Total Annualized Cost $ per year $ 3,709,219 $ 4,160,540 $ 4,341,001 
1 Includes truck scale, front end loader, manure spreader, hay baler and tractor. 
2 Assumes $4,000 per acre. 
3 Return period is 20 years. 
4 Discount rate is 6%. 

The Cedar Mountain Farm located in 

Snowville area (Box Elder County) is an 

example of the type of property the 

District might consider purchasing. Refer 

to https://hciutah.com/search-farms-

ranches/242-cedar-mountain-

farm?bts=116. The property is a 5,260-

acre hay farm and includes 36 Zimmatic 

center pivots over 3,765 acres. The farm 

currently grows alfalfa, orchard grass, 

timothy hay and oats. It has a 13,055 

acre-feet per year of water rights and groundwater wells are interconnected. The property includes 

the following improvements: (1) four homes, (2) large hay barns shown in picture at left, (3) storage 

buildings, (4) shops, and (5) grain silos. The property is listed at $19,000,000 ($3,600 per acre).  

Scenario 2 - Drying Beds Become Unavailable.  Due to the potential for odor complaints 

from a new residential subdivision located on the adjacent property located on the north side of the 
CWSID WRF, the drying beds may become unavailable and other biosolid treatment options should 

be considered to reduce the amount of biosolids managed or to reduce water content. Potential 

biosolids treatment technologies the District might consider include:   

• Class A Biosolids. 

• Thermal hydrolysis. 

• Thermal-alkaline hydrolysis. 

• Temperature-phased anaerobic digestion (TPAD). 

https://hciutah.com/search-farms-ranches/242-cedar-mountain-farm?bts=116
https://hciutah.com/search-farms-ranches/242-cedar-mountain-farm?bts=116
https://hciutah.com/search-farms-ranches/242-cedar-mountain-farm?bts=116
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• Expand single-stage mesophilic digestion.  

• Post aerobic digestion (PAD). 

• Thermal drying. 

There are a wide array of methods and processes that can be implemented to enhance the solids 

handling facilities at the CWSID WRF and maximize resource recovery. These processes can be 

located both upstream of digesters, integrated into digestion, and/or downstream of digestion. Many 
of the potential processes for solids handling are interdependent as the input or performance of one 

process will be dictated by effects from another. For example, the inclusion of thermal hydrolysis 

upstream of digestion will improve the dewaterability of sludge and reduce the necessary polymer 

dose in a downstream dewatering process but will also increase input head demands. For this reason, 

each process cannot be examined in isolation.  

While the primary goal of the CWSID WRF solids management plan is to provide the capacity to treat 

and offload solids at the future loading values, the following solids treatment processes have the 

potential to provide enhanced benefits that go above and beyond this basic need:  

Only thermal and thermal-alkaline hydrolysis and thermal drying were believed to be most suitable 

for the CWSID WRF and were further evaluated as part of this master plan update effort. Expanding 

the mesophilic digestion process is discussed above in an earlier section.  

Evaluation Criteria.  In addition to life cycle costs, any proposed biosolids treatment technologies 

should be evaluated against the following criteria:  

• Complexity and ease of operation.  

• Digester capacity. 

• Odor potential.  

• Dewaterability.  

• Beneficial use and sustainability.  

• Integration with other existing unit processes  

Thermal Hydrolysis.  Thermal hydrolysis (THP) is an anaerobic digestion intensification 

pretreatment system that is used at full-scale water reclamation facilities in Europe and in the United 

States since 1995 and 2014, respectively. The predominant supplier of this technology in the United 

States is CAMBI. CAMBI utilizes THP in a three-stage pretreatment process where primary sludge and 

WAS are combined and concentrated to 16 to 18 percent dry solids. These thickened solids are 

continually fed into the first stage called pulper and heated to 176 to 194 degrees Fahrenheit using 

recovered steam from the flash tank as heat source. The heated solids homogenize in the pulper and 

then are continually fed sequentially to a series of two to six reactors, depending on hydraulic 

retention time (HRT), sludge volume and reactor size. The reactors are fed sequentially to ensure 

sealed batches and treatment of the sludge.  

Once a reactor is filled, the reactor is sealed, and steam is used to increase the temperature to 320 to 

356 degrees Fahrenheit and the pressure to 6 bars approximately for 20 to 30 minutes. This ensures 

pathogens are killed in the batch and the sludge is hydrolyzed. Once the batch process is completed, 

the sterilized sludge is discharged to a flash tank at atmospheric pressure. The sudden drop in 
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pressure leads to cell destruction in the sludge and generates steam that is recycled to heat the 

pulper. The sludge discharged from the flash tank is cooled further and diluted for anaerobic 

digestion. The CAMBI process is shown below in Figure 13-21.  

CAMBI pretreatment THP allows for a higher volatile solid reduction (VSR) in anaerobic digesters. 

The increase in volatile destruction in turn increases the amount of biogas produced, potentially 

increasing renewable natural gas revenues. However, this THP process can be expensive and 

typically requires significant capital investment to implement since it operates at higher 

temperatures and pressures and significantly increases the overall footprint of the system. 

 

 Figure 13-21: CAMBI Process Schematic 

Since a thermal-alkaline hydrolysis process is typically less expensive, an estimate of the anticipated 

project cost of a CAMBI thermal hydrolysis system was not developed under this master plan update 

effort. Advantages and disadvantages associated with thermal hydrolysis are included in Table 13-

34. 
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Table 13-34 

Thermal Hydrolysis Advantages and Disadvantages 

Advantages Disadvantages 

Increased digester hydraulic loading rates as a 
reduction in viscosity allows feed sludge of 10-
11% TS to be pumped to the digesters.  

Requirements for sludge pre-screening and pre-
thickening 

Increased digester SRT without increasing 
tank volume requirements. 

High energy requirements 

Significant increases in sludge digestibility 
leading to increased biogas production 

Operator requirements to produce the high 
pressure steam needed to run the process 

Lower dewatering and disposal loads  

Reduction of pathogens to meet Class A 
biosolids requirements 

Large footprint required for system 
construction 

Dewaters much more readily compared to 
typical digested sludge with measured solids 
concentration increases of 10% TS 
documented for dewatered cake material 

Lots of equipment  

Thermal-Alkaline Hydrolysis.  Thermal-alkaline hydrolysis is a pre-digestion process that uses 

caustic soda to raise pH to 11 and hot water heating (to 150 degrees Fahrenheit) to hydrolyze WAS. 

This increases sludge degradability, improves dewaterability and decreases viscosity similar to 

thermal hydrolysis. Thermal alkaline hydrolysis requires much less equipment and less heat input 

than a thermal hydrolysis system. It also is designed to treat only WAS to maximize hydrolysis effects 

(although this prevents it from achieving Class A). WAS is chemically treated and heated to 150 

degrees Fahrenheit in the thermal alkaline hydrolysis reactor. The resulting lysis of cells causes a 

release of organic acids that return the pH to near neutral. Heated WAS is then mixed with cold 

primary sludge and fed to the anaerobic digesters. For mesophilic digestion, the digester heating 

loads are similar with or without the thermal hydrolysis and recovered hot water heat from 

combined heat and power (CHP) can be used. Thermal alkaline system has a small footprint and have 

relatively low operations and maintenance requirements. A disadvantage of this process is that it 

introduces chemical handling (caustic soda) into the solids handling scheme. Additionally, while 

there is no pre-thickening step, so the system can only feed sludge to the digesters at the same 

thickness at which it is received, so the digester feed thickness would be limited by the performance 

of the sludge thickening unit process. The PONDUS system manufactured by CNP Technologies (CNP) 

was the thermal alkaline hydrolysis system solicited for a budgetary quotation and vendor supplied 
information is included in Appendix G.  
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Figure 13-22: PONDUS Thermo-Alkaline Hydrolysis System Graphic 1 

Table 13-35 summarizes the estimated capital cost to install a PONDUS thermal-alkaline type 

hydrolysis system at the CWSID WRF to hydrolyze TWAS. In addition to the advantages mentioned 

above, the PONDUS system also:  

• Enhanced biogas production.  

• Improve volatile solids reduction.  

• Reduce digester foaming. 

• Significantly reduces sludge viscosity (possibly up to 80 percent), which 

- Reduces needed energy for heating, pumping, and mixing. 

- Increase sludge loading rate to primary digesters. 

- Less digester retention time. 

- Reduces needed digester volume possibly up to 50 percent. 

- Improves digested sludge dewaterability.  

- Dryer cake by 3 to 6 percent. 

- Reduces polymer usage. 

Table 13-35 

Estimated Project Cost of a PONDUS Hydrolysis Project 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/General Conditions LS 1 1,964,475 $ 1,964,000 
Hydrolysis Building LS 1 2,816,833 $ 2,817,000 
Equipment LS 1 3,888,900 $ 3,889,000 
HVAC/Mechanical LS 1 2,100,000 $ 2,100,000 
Civil Improvements/Demolition LS 1 1,000,000 $ 1,000,000 
Electrical/I&C LS 1 1,750,000 $ 1,750,000 

Total Direct Costs $ 13,520,000 
Contingency (25%)    $ 3,380,000 
Engineering and Permitting (15%)    $ 2,028,000 

2023 Total Estimated Project Costs $ 18,928,000 
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Thermal Drying.  Thermal dryers can be used to process dewatered cake to produce a dry solid 

material with dryness that ranges between 90 and 98 percent. These units operate in a compact and 

enclosed footprint when compared to air drying technologies. The dryer solids products, generally 

referred to as pellets or granules, are widely recognized as Class A biosolids material that have good 

aesthetics and significant nutrient content. These products can be marketed and distributed as a soil 

amendment product in a wide variety of applications. Typically for higher end soil amendment 

application, additional screening, and classification of granules to a specific size range is desirable 

but not required. The main drawback to any thermal drying system is the high capital cost and the 

large amount of energy needed to evaporate the water content of the biosolids.  

There is a wide variety of drying technologies that generally fall into the following two categories:  

1. Convection or “direct” dryers use direct contact of hot air passed over sludge to remove 
water. Some types of direct dryers include rotary drum dryers, belt dryers, and fluidized bed 
dryers.  

2. Conduction or “indirect” dryers are technologies where the heat source does not come in 
direct contact with the solids, and instead transfers the heat through a metal surface. Some 
types of indirect dryers include rotating chamber dryers, paddle dryers, and batch dryers.  

While there are various pros and cons for direct versus indirect drying, and for individual dryer 

technologies, this analysis will focus on belt dryers as a direct drying technology and paddle dryers 
as an indirect technology. Belt dryers are less established domestically but provide the opportunity 

to utilize medium temperature waste heat recovered from CHP.  

SVSD utilizes a low temperature direct-type belt dryer while the SVWRF employs an indirect-type 

paddle dryer. SVWRF has been challenged in working with the paddle dryer and have expended a lot 

of resources in making operating and maintaining it. SVWRF’s dried end product is very dusty which 

makes it difficult to land apply and use by farmers as a fertilizer. SVSD thermal drying facility was 

brough online in 2020 and produces a dried unstabilized product that can be land applied. SVSD has 

also had some unexpected operational challenges due to bio growth in the air condensing equipment 

that inhibits air flow and requires the thermal dryer to be taken offline so the media in the air 

condenser can be clean and the biogrowth removed. It should be noted that the Timpanogos Special 

Services District (TSSD) recently reviewed thermal drying equipment options and decided to 

purchase a new belt dryer(s) for their water reclamation facility.  

The belt dryer is a relatively new drying technology for municipal sludge applications that has gained 

popularity in Europe and has expanded to several installations in the United States, with the main 

driver being that they are currently the only standard dyer technology that can utilize a “medium 

temperature” heat source (195 to 215 degrees Fahrenheit). Compared to indirect paddle dryers, belt 

dryers have a marginally lower drying efficiency at approximately 1,250 British thermal units per 

pound (BTU/lb) evaporation. They also require larger footprints and have large parasitic electrical 

demands mostly associated with air circulation fans. Belt dryers can be built with a two train design 

that provides operational redundancy as one train can be taken offline while maintaining partial 
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drying capacity. This also 

allows only one train to be run 

during lower loading 

conditions to increase 

efficiency. Belt dryers can also 

be built modularly allowing for 

additional modules to be 

added as needed in the future 

provide enough building space 

and fac capacity is available. 

While both direct and indirect 

dryers will require exhaust air 

capture and treatment for 

odor control, direct dryers 

generate a larger volume of air 

to be treated.  

The dual screw, hollow core paddle dryers with and internal thermal fluid are a common indirect 

dryer technology used to perform thermal drying on sludge. Since these units use thermal fluids 

(either thermal oil or steam) at temperatures ranging from 350 to 400 degrees Fahrenheit, CHP 

waste heat cannot be used. Heat source energy is typically provided by firing either natural gas or 
biogas in a boiler. While firing biogas in a boiler to power an indirect thermal dryer is a way to offset 

outside energy demands for thermal drying, it would eliminate the opportunity to use biogas for 

other beneficial applications such as power production or generation of compressed natural gas 

(CNG) vehicle fuel. The paddle dryers benefit from having a smaller footprint than belt dryers and 

require less energy to dry at approximately 1,100 BTU/lb evaporation due to increased thermal 

transfer efficiency through the heated metal surface. Paddle dryers have large parasitic electrical 

loads similar to the belt dryers but require less air circulation and less exhaust air treatment leading 

that in turn lead to reduced odor control. Paddle dryers are a single pass through unit meaning there 

is no operational redundancy if the dryer is taken out of service. They also are of a fixed capacity 

meaning additional units would need to be installed to meet future loading increases.  

Table 13-36 

Estimated Project Cost of a Thermal Drying Facility 

Item Unit Quantity Unit Cost Cost 

Mobilization/Demobilization/General 
Conditions 

LS 1 6,790,956 $ 6,791,000 

Thermal Drying Building LS 1 7,788,798 $7,789,000 
Equipment LS 1 20,408,000 $ 20,408,000 
HVAC/Mechanical LS 1 4,800,000 $ 3,500,000 
Civil Improvements LS 1 950,000 $ 950,000 
Electrical/I&C LS 1 6,000,000 $ 6,000,000 

Total Direct Costs $ 46,738,000 
Contingency (25%)    $ 11,685,000 
Engineering and Permitting (15%)    $ 7,011,000 

2023 Total Estimated Project Costs $ 65,434,000 

Figure 13-23 PONDUS Thermo-Alkaline Hydrolysis System 
Graphic 2 
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Recommendations 

Biosolids roadmaps are useful by knowing how to navigate alternative options based on changing 

conditions, such as new regulatory drivers or loss of an asset due to external circumstances. The 

priority for this roadmap is grant CWSID more control over their biosolids operations and limit the 

effects of changing conditions that are outside of CWSID’s control. Some of following 

recommendations listed are contingent upon changing conditions and are therefore not mandatory 

projects. These recommendations are listed as “contingency” projects as shown in Chapter 14.  

1. Continue land applying Class B or Class A biosolids on third-party private farmland. In the 
meantime, continue to search out other private farm owners willing to accept biosolids. 

2. Continue to utilize and expand drying beds operations for the foreseeable future. This asset 
is critical to managing biosolids and allows for Class A biosolid capabilities.   

3. Search out and purchase Farmland for land application. A CWSID owned farmland would give 
CWSID the most control over their biosolids operations. 

4. If land applying biosolids on private farmland is discontinued, it is recommended to 
implement solids treatment technologies, such as thermal-alkaline hydrolysis to improve 
dewatering and reduce biosolids. Solids would still be categorized as Class B. 

5. If land application of Class B biosolids is not the future desired outcome and drying beds are 
lost, then Class A technologies can be implemented, such as thermal hydrolysis or thermal 
drying and solids can be marketed and sold as a bioproduct. 

BIOGAS UTILIZATION 

This section outlines current and alternative biogas utilization options available to CWSID and an 

alternatives evaluation to determine the likelihood to be implemented. The following options will be 

discussed: 

• Flare. 

• Plant use: 

- Boiler systems. 

- Cogeneration.  

• Fleet use. 

• Gas conditioning for renewable natural gas market. 

Current Biogas Utilization 

CWSID WRF has historically used its biogas in a cogeneration process to power the TF Treatment 

Process and as feed gas for its digester boiler systems. However, currently all the CWSID WRF 

generated biogas is flared since the cogeneration system has been abandoned and natural gas is used 

for digester boiler systems. CWSID WRF would like to better use its biogas and requested that Carollo 

Engineers explore the following options: (1) continue to flare, (2) plant use such as boilers or 

cogeneration, (3) fleet vehicle use, and (4) renewable natural gas.  

CWSID WRF biogas flows have ranged between 150 cubic feet per minute (cfm) and 375 cfm. This 

wide range in gas production range may be due to:  

• Inaccurate gas flow measurements. 
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• An anomaly in early spring of 2021 due to high wasting rates caused by significant change in 
water temperature or influent BOD load. 

• Change in digester reactor heating. 

Since CWSID WRF has flared all its gas for several years and has been fully operating the AS 
Treatment Process for less than 10 years, carbon management has been focused on meeting 

effluent water quality limits (particularly ammonia) and less attention has been given to the 

solids digestion process to improve VSR and increase biogas production. Despite some concern 

over accurate biogas flow measurements, data has suggested that current biogas production is 

approximately 225 cfm. Figure 13-24 shows the amount of biogas that has historically been 

produced and how much is projected to be produced in the future. In evaluating the potential 

biogas uses, it is assumed that CWSID WRF will produce approximately 300 cfm of biogas 

between years 2025 and 2045. 

 

  

Figure 13-24: CWSID WRF Historical Flow and Projected Biogas Production 

Biogas Beneficial Use Options 

Flaring.  Flaring is necessary to allow CWSID WRF an option to dispose of its biogas when beneficial 

uses are not available or are not feasible. CWSID WRF currently flares all its biogas. The current 

industry guidelines for flare safety, are covered under ANSI/CSA B 149.6-15, code for digester gas, 

landfill gas and biogas generation and utilization. Some of the guidelines are listed below: 
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• Waste gas burner and igniter shall be at least 4 meters above grade. 

• Waste gas burner stack termination shall be at least 1.5 meters above any obstruction. 

• Waste gas burner and ignitor shall be not less than 15 meters from the perimeter of any 
digester or other potential source of combustible gas. 

• Waste gas burner shall be located not less than 7.5 meters from traveled portion of any road. 

• It is recommended to inspect the flare for fouling and corrosion. Improvements or relocation 
to the existing flare can be combined with the beneficial use of biogas in the boilers 

Plant Use 

Boiler Systems.  The CWSID WRF currently uses natural gas as fuel for its boiler systems employed 

to heat the primary digesters, but it has used biogas in the past. CWSID WRF staff believe the biogas 

was not cleaned sufficiently before being used by boiler systems and to extend boiler service life and 

reduce maintenance, a decision was made to switch to cleaner utility natural gas. It is recommended 

that CWSID further evaluate existing gas cleaning systems that may be used to improve the quality 

of the biogas so it may be used by plant boiler systems.  

The existing boiler control room houses three boilers that are almost 15 years old. The boilers were 

designed to use natural gas as the fuel source. The existing boilers are not designed to run with biogas 

and the typical life span of boilers is around 15 years old, which puts the existing boilers at the end 

of their design life. A beneficial use of the existing biogas produced at the plant will be as a fuel for 

the boiler system.  

 The older boiler system can be replaced with new boilers, designed to used biogas as a fuel source. 

An improved gas cleaning system can be also installed to provide the boilers with higher quality 

biogas, extend their design life and minimize maintenance. A complete system analysis/upgrade will 

be required to incorporate all the boiler components such as blowers, recirculation pumps, hot water 

pumps, gas handling equipment, etc. 

Cogeneration.  The cogeneration facility was installed in the 

1990s to provide backup power to the TF Treatment Process 

(then the original CWSID WRF) and to help CWSID offset its 

heating and electrical costs. The cogeneration facility is equipped 

with two 525 kilowatt (kW) cogeneration units that utilize the 

methane gas from CWSID WRF digesters to produce electricity 
and heat. The District operated one unit to provide primary power 

for the TF Treatment Process equipment, including influent 

pumps, humus return pumps, and aeration grit blowers at the TF 

Headworks. However, the cogeneration units are 2,400 volts (V) 

and are not synchronized with the 4,160 V primary service 

provided by Rocky Mountain Power (RMP) that powers the rest 

of the CWSID WRF. Additionally, the District identified several 

operational issues, including varying electrical loads that cause 

the engines to operate at a less efficient point at varying biogas 

production that causes pressure drops and forces a switch to natural gas. The CWSID WRF decided 

to abandon this facility due to 2,400 V that cannot be synchronized and the operational issues. It is 
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not recommended that CWSID consider improving or replacing the cogeneration units at this time 

due to the age of the cogeneration units and the voltage at which they operate. 

Fleet Use.  Since CWSDI does not own a large number of vehicles itself nor is there a private 

company or municipality (e.g., city busses) located nearby that employs a large fleet of vehicles, this 

beneficial use option was not evaluated as part of this master plan update effort.  

Renewable Natural Gas (RNG).  Production of renewable natural gas (RNG) is an alternative 

the District has to monetize the biogas currently produced at the facility. RNG refers to anaerobically 

produced biogas that has gone through a treatment or refinement process and replaces natural gas 

from fossils. The pretreatment process of the biogas to convert it to RNG includes but is not limited 

to removal of moisture, carbon dioxide, total sulfur, siloxanes, H2S and volatile organic compounds 

(VOCs) as well as the reduction of oxygen and nitrogen. RNG can be used for the generation of 

electricity, as vehicle fuel, it can be injected into existing natural gas transmission or distribution 

pipelines or in thermal applications. 

Currently, approximately 13 percent of RNG facilities in the United States (US) are in wastewater 

treatment plants. RNG has greater market value than conventional natural gas from fossils and has a 

smaller carbon footprint than natural gas from fossils. The capture of the produced biogas and its 

subsequent conditioning to RNG contributes to the reduction of Methane into the environment. 

Methane is defined as one of the major greenhouse gases with large contributions towards climate 

change.  

Biogas Quality Requirements.  Dominion Energy has specific natural gas requirements for any 
natural gas transported on or delivered to their system. The natural gas must meet requirements 

provided by FERC-approved tariff specifications or requirements given per Dominion Tariff section 

7.07. To meet natural gas pipeline quality requirements, biogas requires treatment to remove 

hydrogen sulfide, siloxanes, VOCs, carbon dioxide (CO2), and moisture. The biogas is compressed at 

the beginning, middle, or end of the treatment process and is then injected into a natural gas pipeline. 

Upgrading systems also require a treatment step for the stream of CO2 separated from the methane, 

termed tail gas. The separation of methane from CO2 is not 100 percent efficient, so a portion of the 

methane leaves the system in the tail gas.  

H2S must be treated prior to discharge, either by removal or combustion to prevent odor and air 

permit issues. Tail gas is treated by a thermal oxidizing flare or third stage membrane (if membranes 

are used as the main treatment).  

Once the gas is treated to pipeline quality and further compressed (if needed), it can be injected into 

the Dominion Energy natural gas pipeline. There are several gas quality requirements that must be 

met prior to connecting to Dominion Energy. Quality Standard tariff requirements given in Dominion 

Tariff section 7.07 are shown in Table 13-37. 
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Table 13-37 

Dominion Energy RNG Tariff Requirements 

Constituent Dominion Energy Standard  

CO2, %, by Volume 2 
Oxygen, % by Volume 0.1 
H2S, ppm 4 
Total Sulfur, ppm by Volume 8.4 
Inert Substances, % by Volume 3 
Wobbe Index  1,309 to 1,382 
Water Vapor Content, lbs/MMcf 5 
Cricondentherm Hydrocarbon Dew Point, degrees Fahrenheit 
(maximum) 

15 

Temperature, degrees Fahrenheit 35 to 120 

1 Abbreviations: lbs/MMcf = pounds per million cubic feet, ppm = parts per million, psig = pounds per square inch gauge. 

Additional gas quality requirements are given for health protective constituents, for carcinogenic and 

non-carcinogenic compounds. Compounds such as ammonia, halocarbons, hydrogen, mercury, 

siloxanes, and biological compounds are regulated for protection of pipeline integrity.  

Once a biogas generator is accepted into Dominion Energy (DE) distribution/connection system, the 

generator is responsible for all the initial and ongoing testing required to maintain compliance with 

DE requirements.  

If the biogas supplied by the generator fails to comply with any of the gas quality specifications at any 

time, DE can refuse the acceptance of the gas until the gas meets the quality requirements. 

Additional gas quality limits may be required by DE and can include health protective constituents 

and pipeline integrity protective constituents.  

Interconnection Scoping Assessment.  DE requires the submission of a biomethane interconnect 

scoping sheet that contains information regarding proposed volume of biomethane produced with 

minimum and maximum volumes among other data. DE will use the information provided to identify 

the nearest injection point, equipment required to measure and monitor the quality and quantity of 

the biomethane going to the distribution system. Information provided will be used by DE to map, 

plan and develop a cost estimate of the costs associated with the injection interconnect, piping, and 

monitoring/testing/measuring building. 

RNG Connection Fee.  All the associated engineering costs, for construction of new facilities required 

to connect to a DE natural gas system are responsibility of the biogas supplier. Some of the 

components required for connection include but are not limited to valves, taps, piping, gas 

flowmeters, gas sampling and monitoring equipment, odorizing equipment, instrumentation and 
control equipment, scheduling systems, etc. All this equipment will be and remain as property of DE.  

The closest high-pressure pipeline to CWSID is approximately 5,000 linear feet and it is located on 

2000 W Pioneer Road. The maximum allowable operating pressure (MAOP) of the high-pressure 

pipeline is approximately 472 psig. 
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RNG Biogas Conditioning System.  Prior to connecting to DE natural gas system, the biogas will 

require pre-conditioning to meet Tariff requirements. The installation of a system to remove H2S in 

addition to the installation of a 3-pass membrane upgrading system to remove CO2 and a 

siloxane/VOC removal system will be required to condition the biogas. The cost estimated was 

developed under the assumption that a prefabricated metal building would be used to house all the 

gas conditioning equipment. Additional pretreatment for pipeline integrity protection may be 

required by DE and can include limits on ammonia, halocarbons, hydrogen, mercury, and siloxanes. 

Capital and Life Cycle Cost Assumptions.  The economic analysis for the RNG evaluation 

includes the following cost criteria: 

• Capital costs (including direct and indirect construction costs, as well as engineering and 
administration costs). 

• Revenue generated or costs offset. 

• Operations and Maintenance (O&M) costs. 

• Payback period. 

The estimated capital costs for the RNG project are presented in Table 13-38. The costs include all 

the infrastructure and equipment needed to perform the gas conditioning, monitoring, and 

connection to the high-pressure DE pipeline. 

Table 13-38 

Estimated Capital Costs for RNG Project 

Item Description Quantity Unit Unit Cost Total 

Summary of Construction Costs    
Civil/Structure 

Mobilization/Demobilization/ 
General Conditions 

10% LS  $ 806,500 

Prefabricated Building (10,00 square 
feet, including complete 
design/installation work) 

1 SF $ 200 $ 2,000,000 

HVAC/Mechanical 1 50%  $ 1,000,000 
Dominion Gas Interconnect 1 EA $ 1,500,000 $ 1,500,000 
RNG Pipe to Injection Point 
(high-pressure) 

1 EA $ 5,000 $ 2,000,000 

Equipment 
H2S Reduction System 1 EA $ 460 000 $ 460,000 
Unison Equipment Shipping 1 EA $65,000 $65,000 

Equipment Installation/Piping/ 
Valve Allowance 

50% %  $ 1,355,000 

Electrical, Instrumentation, and Controls 
(EI&C) Allowance 

25%   $ 1,016,000 

 

  



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 13-63 

Table 13-38 

Estimated Capital Costs for RNG Project (continued) 

Item Description Quantity Unit Unit Cost Total 

Three-Pass Membrane Upgrading System 
(siloxane and VOC removal) 

  $ 2,250,000 $ 2,250,000 

Startup and Commissioning Allowance 1 EA  $ 80,000 

Total Equipment $ 5,226,000 

Subtotal Equipment and Itemized Direct Costs $ 12,532,500 

Construction Allowances     

Construction Contingency (estimating, 
design development) 

25%   $ 3,133,125 

Construction Escalation Rate (to bid day, 
1 year) 

5.0%   $ 838,000 

Subtotal Direct Costs $ 16,504,000 

General Conditions, Contractor Markups, Taxes, and Escalation  

General Conditions Overhead, Profit, Bonds, 
Mobilization 

15.0%   $ 2,476,000 

Total Construction Cost $ 18,980,000 

Summary of Engineering and Administrative Costs 

Engineering, Permitting, and Construction 
Management 

15%   $ 2,847,000 

Total Project Cost Estimate $ 21,827,000 

The estimates were prepared using pricing from similar projects, conceptual unit cost factors, vendor 

quotes, equipment pricing, historic pricing databases, and knowledge of typical rates for local 

construction crews using the Carollo Cost Estimating System (CCES). The CCES is an estimating 

database that can be used for planning purposes to provide long-term budgeting estimates. 

Modifications to the scope will alter the final values, and future fluctuations in the cost of material, 

labor, and equipment will affect the total. 

A net present value (NPV) was developed to provide a comprehensive total life-cycle analysis 

comparison.  

Capital Estimating Assumptions.  A level 5 class estimate for the RNG project provided a total 
project cost estimate of $21,827,000. This cost estimate assumed that all the gas conditioning 
equipment will be housed in a metal prefabricated building with an estimated total area of 10,000 
square feet. Cost estimates developed represent the Association for the Advancement of Cost 
Engineering International (AACE) criteria for a Class 5 Conceptual Planning Level Estimate. For this 
class, estimating accuracy is typically -30 to +50 percent. Class 5 estimates are used to determine a 
project's feasibility and to compare and select alternatives. A design contingency value of 25 percent 
was used to account for lack of design detail at this preliminary stage.  
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Cost estimating was conducted by identifying equipment and construction costs in 2022 dollars and 
escalating those to 2023, which is assumed to be the mid-point of construction. The total project cost 
estimates include direct and indirect costs, and engineering, administrative, and legal services costs. 

Direct costs include subcontractor costs and costs for materials, labor, and construction equipment 
involved with project construction. The indirect (non-distributable) costs consist of general 
conditions, contingency, general contractor's overhead and profit, escalation, and bid market 
allowance. At a Class 5 level of estimate, many of the contractor costs and other indirect costs are 
assumed to be allowances as a percentage of equipment procurement costs. Table 13-39 summarizes 
these assumptions. 

Table 13-39 

Construction Allowances, Contingencies, and Assumptions 

Criteria Assumption Used 

Construction Allowances 
Equipment Installation/Piping/Valve Allowance 50% of equipment costs 
 HVAC and Mechanical  50% 
Contractor / Construction Contingency  25% 
E I&C Allowance on Equipment 25% 

General Conditions, Contractor Mark-Ups, Escalation 
Mobilization, Demobilization, and General Conditions 10% 
General Conditions Overhead, Profit, Bonds, Mobilization 15% 
Construction Cost Escalation Rate 5% 

Engineering and Administrative Costs 
Engineering, Permitting and Construction Management 15% 

Life Cycle Costs.  Lifecycle costs were calculated to determine the projected payback period for 
pipeline injection of RNG. Lifecycle costs include O&M costs, operating cost savings, and revenue 
projections. Estimated lifecycle costs developed assume linear increases in the cost of energy, labor, 
and materials throughout the planning period. 

Net Present Value Cost Factors.  All future costs are adjusted for inflation based on applying assumed 
annual escalation rates to the current costs for each year of the planning period. For the purposes of 
comparison, all costs were calculated in terms of NPV for a 24-year planning analysis assuming 
facility operation in 2023 and projected to the year 2047. Annual inflation for electricity and natural 
gas was assumed to be 3 percent annually. An annual discount rate was assumed to be 3.375 percent. 
For the year 2023, the estimated total O&M costs were $332,078 per year with a net revenue of 
$611,573. The net revenue was obtained by adding the revenues from biomethane gas sale to 
pipeline plus the D5 RIN revenue and subtracting the total O&M costs. The estimated payback period 
based on the initial assumptions and data is 36.81 years. This assumption is based on capital costs 
completely covered by the sewer district and no monetary incentives/funding was included in this 
preliminary analysis. Table 13-40 summarizes some of the inputs for the revenue and life cycle cost 
analysis. 
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Table 13-40 

Inputs for Operation, Maintenance, Revenue, and Life Cycle Analysis 

O&M/Revenue and Life Cycle Cost Inputs 

Revenue Inputs 
Btu (lower heating value [LHV]) RIN  77,000 
LHV to higher heating value (HHV) conversion factor  0.903 

Life Cycle Cost Inputs 
2023 Project Cost  $ 21,827,000 
Escalation Rate  3% 
Discount Rate  3.375% 
Present Value (PV) Year  2023 

Unit costs included in Table 13-41 are based on historic or current pricing for Utah, including a 

$0.065/kilowatt-hour (kWh) electric charge, and an estimated $6.80/MMBtu natural gas. 

Table 13-41 

Unit Cost Assumptions 

Parameter Value Unit 

Utility Cost Assumptions 

Electricity(1) $0.065 $/kWh 

Natural Gas(2) $6.80 $/MMBtu, $/Dth 

RNG Cost/Revenue Assumptions 

Renewable Identification Number (RIN) 
Brokerage Costs 

20% RIN Revenue 

D5 RIN Value(3) $0.87 $/RIN 

Sale of Brown Gas(4) $6.50 $/MMBtu 

Biogas Upgrading System Annual Operating Cost 0.0015 to 0.0020 $/scf raw biogas 

Biogas Upgrading System Annual Maintenance 
Cost 

2% of equipment costs 

1 Estimated rates calculated from 2022. 
2 Average natural gas cost for CWSID in 2022. 
3 Average D5 RIN value from 2015 through 2022 equals $0.87, ranges from $0.10 to $2.98 during this period. 
4 Rate from the sale of brown gas provided by Dominion Energy. 
5 Abbreviations: $/Dth dollars per dekatherm, $/MMBtu dollars = per million British thermal units, $/kWh = dollars 
per kilowatt-hour, $/RIN = dollars per Renewable Identification Number, $/MT CO2 = dollars per metric ton of carbon 
dioxide, $/scf = dollars per standard cubic foot. 

RNG Financial Markets.  This section summarizes the financial incentive markets available for 
pipeline injection of RNG and provides some indication of their long-term viability and potential 
impact from current and future policies. The value of RNG can be broken into the physical natural gas 
value (e.g., brown gas) and the environmental attribute. The value of a physical molecule of gas is 
typically tied to a regional gas index. A value of $6.50/MMBtu was used for this evaluation using data 
provided by DE. 
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Most of the value of RNG comes from the environmental attribute and there are number of 

opportunities to monetize this resource, including: 

• Renewal Fuel Standard (RFS) Program. The RFS program is managed by the EPA and used 
to offset carbon emissions in the transportation sector. 

• Low Carbon Fuel Standard (LCFS). LCFS programs are managed at the state or regional 
levels and establish compliance goals to reduce carbon emissions. 

• Voluntary Markets. These local and regional programs are implemented by corporations or 
regional natural gas utilities that are focused on sustainability. In some cases, the 
corporations or utilities may have compliance requirements to achieve long-term 
sustainability goals, some of which can be accomplished by using RNG. 

EPA’s Renewable Fuel Standard Program.  The EPA's RFS Program was created under the 

Energy Policy Act of 2005 (https://www.epa.gov/renewable-fuel-standard-program) and 

established the first renewable fuel volume mandate in the United States. The program requires oil 

and gas producers to purchase specified amounts of fuel credits each year to increase the amount of 

renewable fuel used. Each 77,000 Btu of biogas (based on the LHV) used for vehicle fuel represents 

one RIN.  

To become a RIN producer through the RFS program, the sewer district must be certified with the 
EPA. This is typically done by a third-party environmental attribute developer but can also be done 
in-house. Environmental attribute developers or RIN brokers can provide RIN registration and 
ongoing reporting and management as well as handle the sale of RINs to obligated parties. In 
exchange, they receive a management fee based on an agreed upon percentage of the RIN value, 
anticipated to be 20 percent for this size project. Another option is for an obligated party (e.g., oil and 
gas producer) to purchase the RINs directly from the generator, eliminating management fees. 

The RIN broker also typically manages the sale of the brown gas. However, this can also be managed 
by the sewer district if a dedicated user is identified, such as a compressed natural gas (CNG)-fueled 
waste hauler fleet. 

The RFS program defines four types of renewable fuels: cellulosic biofuel, biomass-based diesel, 
advanced biofuel, and renewable fuel. The biogas produced by municipal digesters can either be 
designated as a cellulosic biofuel (D3) or advanced biofuel (D5), depending on the feedstock. Figure 
13-25 illustrates the four renewable fuel categories under the RFS Program.  

https://www.epa.gov/renewable-fuel-standard-program
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Source: House of Representatives Energy and Commerce Committee (EPA, 2016) 

 

Source: RIN Trades and Price Information (EPA, 

2022) 

 

 

 

 

 

 

 

 

 

 

Figure 13-25: Nested Renewable Fuel Categories 

Renewable Fuel Mandates 

The U.S. Congress, through the EPA, has established renewable fuel volumes through 2022, as shown 

in Figure 13-26. The renewable volume obligations (RVO) under the RFS are set to expire at the end 

of 2022, giving the EPA unilateral authority to set biofuel blending requirements post-2022 unless 

new statutory volumes are established through the legislative process. Members of Congress have 

voiced support for the replacement of the RFS with a national LCFS program (similar to California's) 

that provides incentives for a wider range of low carbon fuels (e.g., hydrogen, electricity, biofuels, 

etc.). 

 

Figure 13-26: EPA Published Renewable Fuel Volumes 2009-2022 
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https://www.epa.gov/fuels-registration-reporting-and-compliance-help/rin-trades-and-price-information
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Congress established the RVOs 15 years ago and EPA modifies the D3 and D5 levels every year. 

Adjustments are made if the available production is not enough to satisfy the original intended 

volumes. 

According to Anew (third-party environmental attribute developer), RNG made up 99.9 percent of 

the D3 RINs generated in 2021. There are 190 operating RNG plants in North America with 137 plants 

under construction and another 95 plants planned to be built. The existing operating plants send 

approximately 450 million gasoline gallon equivalents (GGE) to the transportation market for RIN 

generation. When the plants under construction and planned become operational, the total RNG 

facilities could supply over 1 billion GGE annually. 

Based on the initial goals established by the EPA, the D3 volume target in 2022 is over 15 billion 

gallons and the D5 volume target is 5 million gallons. As such, there remains a significant gap in RNG 

supply to meet the originally planned RVOs.  

Low Carbon Fuel Standard Programs.  Additional revenue for the RNG credits may be available 

through LCFS programs. LCFS programs incentivize the use of RNG for transportation by providing 

financial benefits, which are in addition to the RIN credits discussed above. States like California, 

Oregon and Washington lead the way regarding low carbon fuel standards. Currently the state of 

Utah does not have a low carbon fuel standard program, therefore this program would not be 

applicable.  

A synopsis and discussion of the program in other states is presented below.  

RNG from dairy waste has the lowest (or most negative) carbon intensity score. This RNG has the 

highest likelihood of receiving LCFS credits in states with LCFS programs in place. A few water 

resource recovery facilities have been able to receive LCFS credits by packaging their facility-

generated RIN credits with those from the dairy industry. However, this is becoming more difficult 

as additional dairy RNG projects come on-line and compete for LCFS credits. 

Oregon was the first state to follow California in implementing an LCFS-like program (called the Clean 

Fuels Program), which began in 2015. The aim of the Clean Fuels Program is to reduce the carbon 

intensity of transportation fuels used in Oregon by at least 20 percent (relative to 2015) by 2030, and 

25 percent by 2035, making it one of the most aggressive goals in the US. Selling CNG to the Oregon 

markets may be challenging as there are less than 10 CNG fueling stations currently operating in the 

state. The market demand may increase in the future as more CNG fueling stations come on-line. 

Several other states are looking at creating similar LCFS programs to California and Oregon. Other 

states that are evaluating LCFS programs include Colorado, Iowa, Illinois, Minnesota, Nebraska, New 

Jersey, New Mexico, South Dakota, and New York. 

Based on the increase in RNG being produced from the dairy industry, and the associated negative 

carbon index of those facilities, and the lack of legislation in Utah regarding the low carbon fuel 

standard program, LCFS credits are not applicable to the Districts RNG revenue calculations.  

Voluntary Markets.  Like the vehicle fuel markets, voluntary purchasers are utilizing RNG as a part of 

their companies' solution to meet environmental, social, and governance goals. Natural gas utilities 
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are also starting to diversify their sustainability portfolios into the RNG markets. Some large utilities 

in other states are providing long term offtake agreements for sizable volumes of RNG, like Xcel 

Energy and the Southern California Gas Company (SoCalGas). A few companies that have initiated 

these types of programs include the following (BlueSource, 2021). 

 

   

 

 

 

Dominion Energy developed a program in 2019 to support the RNG market, called GreenTherm. The 

program allows Utah consumers the opportunity to purchase RNG in blocks. Dominion customers 

located in Utah and Idaho, can purchase blocks of RNG, with each block equivalent to 5 therms. Total 

block sales experienced a 160 percent increase over projected demand from the years 2020 to 2021. 

This increased in demand indicate high interest on the RNG market by Utah consumers and could 

increase the demand-side economics and should increase value for RNG producers. 

With D3 and D5 RIN prices at historic highs in 2022, the availability of RNG to voluntary buyers has 

been minimal, causing buyers to increase their price point dramatically. Table 13-42 shows the 

pricing variability for the voluntary markets and illustrates the significant increases in the market 

based on current conditions and drivers towards RNG sustainability goals. 

Table 13-42 

Historical Voluntary Market Pricing 

 
Low 

(5 years ago) 
Average 

(Past 2 to 5 years) 
Current 

Voluntary Market 
Pricing 

$8 to 10/MMBtu $10 to 12/MMBtu $18 to 23/MMBtu 

It is very reasonable to assume that 100 percent of the Districts RNG could be purchased by a single 
voluntary buyer, with market prices above that of a D5 RIN through the RFS program. 

D3 and D5 RIN Classification and Pricing.  Although the RNG produced from D3 and D5 RINs is 

identical, the digester feedstock differs. A D3 RIN must be sourced from a primarily cellulosic 

feedstock (cellulose, hemicellulose, or lignin), whereas D5 RINs are issued for fuels from any 

qualifying biomass outside of corn starch. Additional feedstock introduced at the facility (such as 

separately trucked-in fats, oil, and grease [FOG]) leads to the declassification of all biogas from a D3 

to D5 RIN unless the separate feedstock is introduced to a single digester, whereas only that 

digester's biogas would be classified as a D5 RIN. This has a significant impact on financial analyses 

because the D3 RINs are worth significantly more than a D5 RIN. 

RINs are traded on the open market, and their value is dependent upon supply and demand, which is 

greatly influenced by the price of oil and the renewable volume obligation (i.e., amount of RINs 

obligated parties have to purchase). When D3 RINs were first introduced to the market, they had a 

value of approximately $1.00 per RIN. In 2022, D3 RIN values were around $3.50, their peak value. 

D5 RINs were also introduced at approximately $1.00 per RIN, and their value remained stable for 
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Source: RIN Trades and Price Information (EPA, 2022) 

several years before dropping to a low of $0.10 per RIN in early 2019. They are currently trading for 

$1.58 per RIN. Table 13-43 and Figure 13-27 illustrate the average, minimum, and maximum D3 and 

D5 RIN pricing from 2015 through present day (late 2022). 

Table 13-43 

D3 and D5 RIN Pricing 

Type of RIN Average ($) Minimum ($) Maximum ($) 

D3 $1.98 $0.46 $3.50 
D5 $0.87 $0.10 $2.98 

Source of RIN Pricing: RIN Trades and Price Information | EPA]. 

 
 

Figure 13-27: Historical RIN Pricing 
 

Open market trading will influence the value of RINs over time. As demand for RIN credits associated 

with cellulosic biofuels grows due to renewable volume obligations, RINs can have an increasing 

market value, as discussed in the next section. Using the average RIN values for 2023 the payback 

period of the investment was calculated for D5 and D3 average values.  See Table 13-44 for payback 

period results. 

Inflation Reduction Act.  The passage in 2022 of the Inflation Reduction Act provides a pathway 

to reduce the capital costs of biogas projects. As part of this act, the Section 48 Energy Investment 

Tax Credit (ITC) program has been expanded to include biogas capture and interconnection 
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distribution. Construction of the biogas project must begin the latest, end of 2024 to quality for the 

ITC. The ITC can range from a 6 percent base rate up to 30 percent, based on: 1) Project maximum 

net output being less than one megawatt of thermal energy or electrical power, 2) The construction 

of the project starts before the 60th day from the publication of requirements regarding prevailing 

wage and apprenticeship requirements, 3) The project complies with prevailing wage and 

apprenticeship requirements. Additional 10 percent can be obtained by using domestic products and 

an additional 10 percent can be obtained through an energy community bonus. Overall, the ITC can 

be as high as a 50 percent, provided all the requirements are met. Assuming a conservative 30 percent 

ITC for the project, the total project cost estimate would be $16,875,800 and provides a payback 

period of 28 years. Table 13-44 shows the payback period under different scenarios including a 30 

percent federal grant. 

Table 13-44 

Estimated Payback Period under Different Scenarios 

Criteria 
Costs/Revenues 

Avg D5 RIN 
price 

Costs/Revenues 
Avg D3 RIN 

price 

Costs/Revenues 
Avg D5 RIN 

price With 30% 
grant 

Costs/Revenues 
Avg D3 RIN 

price 
With 30% grant 

Estimated 
Project Cost 

21,827,000 21,827,000 16,875,800 16,875,800 

Annual O&M 
Costs 

332,078 332,078 332,078 332,078 

Annual Revenues 

Natural Gas Sale 
to Pipeline, 
$/year 

394,732 394,732 394,732 394,732 

RIN Revenue, 
$/year 

548,918 1,249,263 548,918 1,249,263 

Net Annual 
(Cost)/Revenues 
$/year 

612,434 1,312,778 612,434 1,312,778 

Payback Period, 
years 

36.81 16.2 28.46 12.5 

Recommendations 

The following recommendations are listed for biogas utilization at CWSID: 

1. Use Biogas for Boiler Systems: This optional project for the District is recommended to better 
utilize the biogas at the plant. Investigation would be needed to understand the cleaning 
system upgrades and the existing boilers would need to be replaced to accept biogas in lieu 
of commercial natural gas, thus saving utility costs. This project will also help offset any 
capacity limitations at the flare. Estimated cost for this project is around $2 million dollars. 

2. Relocate the Flare: This project is contingent upon whether the boiler systems project is 
implemented. There are some concerns over the overall capacity of the flare since 
cogeneration and boiler operations have been discontinued, and all biogas is flared. Redesign 
of the flare could help with redundancy and isolation concerns. Relocating and upsizing the 
flare would require air quality and state permitting. 
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SIDESTREAM PHOSPHORUS TREATMENT 

CWSID operates an A2O process for enhanced biological phosphorus removal (EBPR) that 

successfully keeps the effluent total phosphorus below current permitted levels. EBPR relies on the 

selection and proliferation of a specialized microbial population capable of storing orthophosphate 

in excess of their biological growth requirements. These organisms, called phosphate accumulating 

organisms (PAOs), can internally store up to 0.38 magnesium phosphorus per milligram of VSS. In 

doing so, a significant portion of the soluble phosphorus in the liquid stream can be converted to the 

"solid" form (stored within biomass) and wasted from the system in the WAS.  

In the anaerobic zone of the A2O process, PAOs consume volatile fatty acids (VFAs) while 

simultaneously releasing phosphorus into the bulk liquid. In the aerobic zone, PAOs undergo internal 
metabolic reactions which require the uptake of orthophosphate (more than previously released in 

the anaerobic zone) from the bulk liquid-stream. Net phosphorus removal is realized when the 

phosphorus-rich biomass is wasted from the system downstream of the aerobic zone to the anaerobic 
digesters.  

During anaerobic digestion, high concentrations of soluble phosphorus (>300 mg/L) and ammonia 

(>1,000 mg/L) may be observed due to phosphorus release from PAOs in the WAS and from biomass 
cell breakdown (i.e., volatile solids reduction). With availability of background magnesium in the 
digested sludge and suitable pH conditions, magnesium ammonium phosphate, or struvite, can form 

as a nuisance precipitant in the digesters, successive piping, and dewatering equipment. Struvite is a 
hard, rock-like material that can plate out on the surfaces of tanks, pipes, and equipment, reducing 

the volume and transfer capacity of the system. High levels of ammonia and phosphorus that do not 
precipitate out as struvite are returned to the front of the liquid-stream treatment train as recycled 

nutrients, which increases the overall nutrient load to the secondary treatment processes (by as 
much as 20 to 40 percent for phosphorus, specifically). The high nutrient loads in the dewatering 

return increases carbon demand for phosphorus uptake (in the anaerobic zone) and denitrification 
(in the anoxic zone), and aeration air requirements (in the oxic zone). Depending on the effluent 

permit requirements, these excess nutrient loads could reduce a secondary treatment system's 
overall capacity. There are several options for mitigating struvite accumulation and nutrient recycle. 
This section of the report presents commercially available sidestream technologies, as well as 

chemical addition for phosphorus removal.  

Several commercially available sidestream phosphorus removal systems, which either sequester or 
harvest struvite, have been developed and implemented at the full-scale over the last decade. These 
systems provide and engineered environment in a designated location where struvite can precipitate 

and be harvested for commercial use or sequestered back into the solids. Chemically dosing 

magnesium, which is usually the limiting component of struvite in municipal solids handing systems, 

allows for additional struvite precipitation and less total nutrient recycle. Typically, each 
manufacturer of these system targets 90 percent or greater conversion of soluble phosphorus into 

struvite for either sequestration in the dewatered biosolids or for harvesting. 

In lieu of constructing a sidestream struvite harvesting/sequestration system, chemical addition can 
also be used to reduce soluble phosphorus concentrations and minimize nuisance struvite formation. 

For example, metal salts such as ferric chloride or aluminum sulfate can be added to bind with soluble 
phosphorus. By significantly reducing the availability of soluble phosphorus in the digested sludge, 
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struvite is formation potential is reduced, and the bound phosphorus is removed through the 
dewatering process.  

Project Drivers and Baseline Assumptions 

For many facilities operating with EBPR and anaerobic digestion, sidestream phosphorus treatment 

processes have been implemented to ensure compliance with low total phosphorus (TP) limits (0.1 

to 0.5 mg/L). This is particularly true for facilities that struggle with maintaining sufficient aeration 

basin influent carbon load to meet both effluent phosphorus and nitrogen limits. For CWSID, the main 

driver is instead struvite mitigation to reduce operational maintenance, as the facility is expected to 

continue meeting effluent phosphorus limits into the future without sidestream treatment. 

Therefore, this analysis and future design will be directed towards such objective.  

Currently, nuisance struvite is found in the digesters adhered to the draft air tube mixing equipment, 

and successive piping from the primary digester to the secondary digester, particularly in areas that 

have significant turbulence such as pipe bends, fitting, and pumps. CWSID currently takes a primary 

digester offline annually to clean and remove the struvite buildup. Completing this maintenance is 

very costly and time consuming, and the downtime required for maintenance reduces the overall 

digestion capacity of the facility. A sidestream phosphorus treatment process is anticipated to help 

mitigate the historical struvite buildup and better manage return streams.  

Based on discussions with CWSID, operations staff are interested in sidestream treatment 
opportunities that decrease the phosphorus loading into the digesters (e.g., WASSTRIP® or similar, 

as introduced below) rather than an approach that only target the digested sludge stream or 

dewatering filtrate alone. Furthermore, CWSID prefers sequestering the struvite in the biosolids, so 

it is easily removed through dewatering in lieu of harvesting the struvite and creating another 
dewatering and waste stream. Harvesting struvite can be a form of revenue generation for WRFs to 

help offset operation costs, but add additional capital costs for larger tanks, dewatering and drying 
equipment, and increase operational complexity. Future analysis of harvesting will be discussed 

below.  

A workshop with Carollo and CWSID staff was conducted on December 1, 2022 to outline project 
goals, verify project assumptions, and review alternatives analysis results outlined below. In 

summary, the following goals or objectives for the Master Plan analysis when considering sidestream 
phosphorus removal for CWSID are: 

1. Mitigate struvite by minimizing phosphorus loading into the digesters, to the extent possible. 

2. Utilize existing infrastructure to reduce capital costs and meet project goals.  

3. Preference to sequester the struvite in the biosolids, unless harvesting lifecycle costs 

outweigh the capital costs. 

4. Incorporating a sidestream phosphorus removal project at CWISD is optional and not driven 
by treatment capacity or current/future effluent permit limits. 

To accomplish the objectives outlined above, one possible solution is to modify the solids thickening 

process to release ortho-phosphorus from the PAOs in the WAS before digestion and route the 
concentration phosphorus stream directly to a sidestream technology. This can be done by pumping 

PS and WAS to the blend tanks, providing suitable anaerobic environment for phosphorus release 
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before co-thickening and diverting the filtrate around the digesters. See Figure 13-28 for the modified 
solids process flow diagram which will be used as a baseline when evaluating sidestream phosphorus 
technologies, including chemical addition.  

 

Figure 13-28: Process Flow Diagram: Co-Thickening Primary Sludge and WAS Before Digestion 

It is important to understand the phosphorus mass balance through the liquid and solid-stream 

treatment processes for sizing the sidestream phosphorus treatment process and to estimate the 
potential phosphorus load that could be diverted around digesters. See Table 13-45 for current and 

modeled future maximum month TP, orthophosphate (OP), and ammonia (NH3) loads in the solids 
process flows. These values were sent to manufacturers to obtain budgetary estimates and for 
properly size equipment. Presented 2030 and 2050 values are based on BioWin® modeling.  
 

Table 13-45 

Anticipated Future Solids Phosphorus Balance 

Parameter 2030 2050 

Raw Influent 
Flow (mgd) 52.9 62.4 
TP (lbs/day) 1,369 1,718 
OP (lbs/day) 684 859 
NH3 (lbs/day) 6,119 8,249 

Primary Sludge 
Flow (mgd) 0.13 0.16 
TP (lbs/day) 498 624 
OP (lbs/day) 67 81 
NH3 (lbs/day) 49 64 

WAS 
Flow (mgd) 0.39 0.46 
TP (lbs/day) 1,455 1,806 
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Table 13-45 

Anticipated Future Solids Phosphorus Balance (continued) 

Parameter 2030 2050 

OP (lbs/day) 0.24 0.29 
NH3 (lbs/day) 2.19 2.37 

Thickened WAS 
Flow (mgd) 0.09 0.11 
TP (lbs/day) 1,382 1,715 
OP (lbs/day) 0.05 0.07 
NH3 (lbs/day) 0.48 0.56 

Digestate 
Flow (mgd) 0.21 0.27 
TP (lbs/day) 1,880 2,339 
OP (lbs/day) 650 798 
NH3 (lbs/day) 1,382 1,834 

Dewatering Pressate + Washwater 
Flow (mgd) 0.49 0.54 
TP (lbs/day) 661 798 
OP (lbs/day) 537 643 
NH3 (lbs/day) 1,143 1,480 

Sidestream Processes Considered 

For this report, budgetary proposals were obtained from four different manufacturers that provide 

sidestream phosphorus removal technologies. It was communicated to vendors that the primary 

objective of implementation was the reduction of struvite buildup in the digesters and successive 

piping with a secondary objective being soluble phosphorus sequestration at solids handling and 
overall reduction of recycled phosphorus back to the mainstream process. Harvesting was evaluated 

as a tertiary objective to determine whether the benefits outweighed the costs. Vendors were asked 
to submit the following as part of each budgetary proposal:  

• A system configuration (and preliminary layout/footprint requirements) that meets CWSID's 

objectives from design conditions in 2030 to 2050.  

• Equipment supply costs for the proposed system configuration. 

• O&M (e.g., chemical, power, labor) costs for the proposed system configuration. 

• Details regarding the recoverable phosphorus product and struvite marketing services 

provided by the manufacturer or a third party vs. sequestering.  

• Soluble phosphorus removal efficiencies and anticipated chemical dosing requirements. 

• Redundancy recommendations. 

The budgetary proposals received from each manufacturer are included in Appendix G. A summary 
table of inquired manufacturers is provided in Table 13-46. 
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Table 13-46 

Manufacturers that Provided Proposals 

Manufacturer Technology Removal Location Harvest or Sequester 

CNP/Centrisys MagPrex™ Digestate Harvest/Sequester 

Schwing Bioset NuReSys® 
Digestate/ 
Filtrate+Pressate 

Harvest/Sequester 

Ostara Pearl® Filtrate+Pressate Harvest Only 

Ovivo 
EloVac® 

PhosPAQ™ 

Digestate 

Filtrate+Pressate 

Sequester 

Harvest 

Each of the systems proposed below incorporate the WAS and primary sludge co-thickening process 

describe above. Co-thickening removes additional water from entering the digesters, increasing 

hydraulic capacity, and delaying the need for new digesters. This process would also have a positive 

effect for struvite mitigation. Based on Carollo's process modeling for this Master Plan, blending the 
sludges in anaerobic and mixed conditions provides the PAOs in the WAS with a suitable carbon 
source via the primary sludge. With this carbon source, the wasted PAOs release their stored 
phosphorus, as well as magnesium and potassium. Thickening the sludge after this release creates a 

filtrate stream of concentrated phosphorus, magnesium, and potassium. The stream can be routed 
around the digesters, reducing the nutrient load and thus struvite precipitation in the digesters. The 

project team anticipates that routing that stream around the digesters is what is best for each of the 
system alternatives to achieve CWSID's objectives. 

CNP/Centrisys: MagPrex™ and CalPrex™.  CNP/Centrisys is a manufacturer that currently provides 

two different phosphorus removal systems, or a hybrid combination in the future. MagPrex™ is a 

nutrient recovery process that is installed between anaerobic digestion and dewatering. This system 

utilizes high concentrations of soluble phosphorus and ammonia in the anaerobically digested sludge 
and introduces the limiting struvite component in the form of magnesium chloride (MgCl2). The 
reactor creates an ideal environment for the controlled precipitation of struvite by using air for 

fluidization, while simultaneously increasing the pH by stripping carbon dioxide. The struvite is then 
sequestered in the biosolids, removing phosphorus from the nutrient recycle loop. MagPrex™ claims 

to improve cake dryness by up to 3 percent and to reduce polymer consumption by up to 30 percent 
as an added benefit; these claims have been verified at several existing installations in recent years. 

CNP/Centrisys also provides CalPrex™, a system implemented before digestion. In this process, WAS 
fermentation to achieve phosphorus release is required, after which dewatering or thickening is 
necessary. CalPrex™is implemented in the centrate or pressate of the WAS thickening process, where 
calcium hydroxide is introduced and brushite is precipitated out and harvested as fertilizer. To 

optimize CalPrex™, dewatering is recommended. The dewatered cake would need to be rehydrated 
to allow for better flow through the digesters and mixing with existing equipment. Due to the 
complexity this process adds, CalPrex™was not investigated further.  

In the future, CNP/Centrisys will likely be able to take a hybrid approach for the MagPrex™ process 
to route released phosphorus around the digesters and still remove the additional phosphorus that 
will be released during anaerobic digestion. This option uses only one reactor and does not require 
a full dewatering process before digestion. This layout provides the best results for CWSID and meets 
their primary and secondary objectives. See the process flow diagram for this proposed system in 
Figure 13-29.
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Figure 13-29: MagPrex™ Process Flow Diagram 

CNP/Centrisys provided proposals for both harvesting and sequestering the struvite using 

MagPrex™. Harvesting required two reactors with more volume for longer HRT to precipitate larger 
struvite crystals. This option also required the addition of equipment to dewater and dry the struvite 

to produce a marketable product. It will create another waste stream the facility has to deal with as 
well as additional equipment they must operate and maintain. For these reasons, harvesting struvite 

was not evaluated further for MagPrex™. 

Schwing Bioset: NuReSys®.  Schwing Bioset’s phosphorus technology, NuReSys®, offers the 

flexibility of being implemented in the digestate, the dewatering pressate and thickening filtrate, or 
a hybrid combination of both. NuReSys® typically employs a two-tank process configuration that 

consists of an air stripping CO2 release tank to adjust pH and a crystallization reactor where MgCl2 is 
dosed to drive the precipitation of struvite crystals. The reactor operates as a completely stirred tank 

with a vertical mixer. These crystals can either be incorporated into the biosolids or harvested as 
fertilizer.  

Schwing Bioset provided two system layouts that may be beneficial for CWSID. Schwing Bioset’s 
recommended layout, a hybrid approach, would provide a CO2 release tank immediately downstream 

of the digesters. Placing the tank here allows for any struvite that may have formed (with high 
concentrations of phosphorus, ammonia, and any background magnesium that may be in the water) 

in the pipes or dewatering equipment to form in the tank and be sequestered in the solids. The pH 

adjusted dewatering pressate and thickening filtrate would then flow to the crystallization reactor, 
where MgCl2 is dosed, and additional struvite precipitation occurs. The thickening filtrate, however, 
would not be pH adjusted. Schwing Bioset recommends adding sodium hydroxide (NaOH) in the 
reactor to meet pH requirements. See the process flow diagram below for the proposed layout.



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 13-78 

 

Figure 13-30: NuReSys® Process Flow Diagram - Layout 1 

Schwing Bioset recommended this layout because the crystallization reactor can produce a better 
product and have higher phosphorus reduction rates with cleaner influent streams. An optional 

cyclone can also be used for phosphorus recovery, which helps separate the finer struvite crystals 
from the system overflow. This allows flexibility to control struvite growth in the reactor and produce 

a better harvestable product. However, if CWSID chose not to harvest, the dewatering equipment 
would still be necessary to separate the solids which would then need additional equipment to 

combine the struvite solids with the biosolids. The second layout places both tanks in the digestate 
and allows the struvite to be sequestered, reducing equipment, chemical addition, and complexity.
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Figure 13-31: NuReSys® Process Flow Diagram - Layout 2 

Although both tanks being in the digestate seems to be a simpler option to meet CWSID's objectives, 

the proposal received from Schwing Bioset was for the hybrid layout. The hybrid layout was used to 
produce a cost estimate and will be the layout compared to other alternatives. 

Ostara: Pearl®.  Ostara offers the Pearl® phosphorus recovery system which takes the highly 
concentrated phosphorus liquid streams from both thickening and dewatering processes. These two 

streams enter a fluidized bed reactor and are combined with magnesium oxide to produce struvite 
"seeds" or small spherical precipitates that are grown to a specific size. These struvite pearls are then 
harvested, dried, and sold as fertilizer. Ostara Pearl reactors typically utilize relatively low pH (7.5 to 

7.8) and a high recycle ratio inside the fluidized bed reactor to drive the struvite precipitation and 

growth process. The reactor is fed continuously while struvite harvesting occurs as needed in batch 

processes. Treated effluent is discharged from the top of the reactor and returned to the front of the 
plant. The Figure 13-32 shows how the Pearl reactor would be added to CWSID's existing process. 

Harvesting the struvite is the only option offered by Ostara. Ostara plays a vital role in marketing, 

selling, and shipping the harvested struvite, and in return, offers a payback. Contracts between the 
District and Ostara are required so that harvesting specification and performance is met for Ostara 
to sell the product. Penalties for not meeting specifications is unknown and would be negotiated with 
Ostara in the contract. 
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Figure 13-32: Pearl Process Flow Diagram 

EloVac® and PhosPAQ™.  Ovivo offers two solutions to removing sidestream phosphorus. The 

first system is the EloVac®, which is a reactor that is positioned in the digestate stream. In lieu of 
aeration for pH adjustment, this reactor has a degassing module that uses controlled vacuum 

pressure allowing the capture of sulfide, ammonia, methane gas which contribute to odor. In this 
reactor, the limiting reactor component, magnesium chloride, is added and small struvite crystals are 
formed and then sequestered in the biosolids for removal. 

Ovivo additionally offers a system that is placed in the dewatering pressate called PhosPAQ™. 
PhosPAQ™ is an aerated reactor that adjust pH and adds magnesium oxide to create a controlled 

environment for struvite to precipitate out and be harvested. Both the EloVac® and PhosPAQ™ are 

newer technologies in the United States. The PhosPAQ™ does not have U.S. installations and has very 
few municipal installations throughout the world, while the EloVac® has a single full-scale pilot 

installed in Utah; no full-scale installations in the US are known at this time. For this reason, 
technologies were not investigated further, but maybe consider in the future as their presence and 
experience expands in the US. 

Chemical Mitigation 

Chemical phosphorus removal can be accomplished by adding a metal salt, ferric chloride or 

aluminum sulfate, usually between a 1:1 and 1:3 molar ratio of P:Fe or P:Al. The metal salt binds with 

the phosphate, creating a precipitate that can be dewatered and removed from the process. CWSID 
currently has a ferric chloride (FeCl3) system that can be repurposed for sidestream chemical 
phosphorus removal to dose at designated locations. 
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Sulfides in the digested sludge stream reduce ferric to ferrous and bind to produce ferrous sulfide 
(FeS). This reaction is chemically favorable as compared to precipitating ferric hydroxide and binding 
with phosphate. As such, ferric chloride dosing would need to increase to meet needs for phosphorus 
removal and for quenching sulfides in the process stream. Hydrogen peroxide (H2O2) can be added 
upstream of ferric addition to oxidize FeS back to elemental sulfur and ferric ions, thus making the 

ferric available for phosphate ions. By regenerating ferric ions that otherwise are consumed by sulfur, 
struvite control can be effectively achieved with lower doses of iron. See the process flow diagram 

below for possible dosing locations of FeCl3 and H2O2. 

 

Figure 13-33: Chemical Addition Process Flow Diagram 

Jar testing and full-scale piloting testing is recommended to optimize dose, location, and to quantify 
achievable phosphorus reduction in the system. The first dose point in Figure 13-33 shows dosing to 

the thickened sludge. This location would bind up phosphorus before digestion, reducing the 
phosphorus available for struvite production and deposition in the digesters. However, further 

testing would be required to ensure that chemical addition at the doses required will not create 
upsets in the digester, as ferric chloride consumes alkalinity and reduces pH. The second dosing point 

would be directly after digestion, producing a precipitate that is immediately removed in the 
dewatering process. This option protects the dewatering equipment and reduces return nutrient load 
but does not provide protection for struvite buildup inside the digesters and successive piping, 
therefore this dosing location would work in tandem with dosing upstream of digestion.  

The third dosing location would allow phosphorus removal from each of the return streams. This 

option binds phosphorus so that it can be settled out in primary clarifiers and eventually removed 
through the solids process. This location will be important because the thickener filtrate will have 
high concentrations of phosphorus. However, this means that the sludge (and phosphorus) has to 
loop through the entirety of the solids process. A combination of dosing points may be required to 
optimize the chemical treatment system. 
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Full Scale Implementation 

Implementing any of the processes described above would be a change to the layout and operating conditions of the facility. The technology 

facts in Table 13-47 summarize characteristics of each alterative for struvite mitigate and advantages and disadvantages of each system.  

Table 13-47 

Technology Summarization 

Process Criteria MagPrex™ NuReSys® Pearl® Chemical Precipitation 

Total/United States 
Installations 

13/6 8/2 22/14 - 

Estimated Footprint 
30' by 42' Chemical Pad 
60' by 60' Building 

30' by 42' Chemical Pad 
80' by 60' Building 

25' by 20' Chemical Pad 
75' by 60' Building 

- 

Estimated Energy Use  
698 kilowatt hours per 
day (kW-h/d) 

820 kW-h/d 
428 kW-h/d 
40 therms per day 

120 kW-h/d 

Estimated Chemical Use 

MgCl2 

2030: up to 804 gallons 
per day (gal/d) 
2050: up to 997 gal/d 

MgCl2 

2050: up to 1,095 gal/d 
NaOH 
2050: up to 329 gal/d 

MgO 
2030: up to 295 dry tons 
per day 
2050: up to 311 dry tons 
per day 

FeCl3 

2030: 590 gal/d 
2050: 690 gal/d 
H2O2 
2030: 147 gal/d 
2050: 172 gal/d 

Estimated Staffing 
Requirements 

~25 hours per week ~30 hours per week ~40 hours per week ~5 hours per week 

Advantages 

Customizable options for 
varying flow and P 
concentrations 
Reactor is in digestate 
(easy sequestration) 
Smaller feed flow that 
pressate + filtrate 
Dewatering 
improvements (drier 
cake and/or reduced 
polymer usage) 

Customizable options for 
varying flow and P 
concentrations 
Can be located in the 
digestate or in the 
pressate + filtrate or a 
hybrid combination of 
both 

Customizable options for 
varying flow and P 
concentrations 
Revenue from struvite 
sales 

Lowest capital cost 
Infrastructure is already 
in place 
CWSID would have full 
control 
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Table 13-47 

Technology Summarization (continued) 

Process Criteria MagPrex™ NuReSys® Pearl® Chemical Precipitation 

Disadvantages 

Dilutes digestate for 
dewatering 
Several additional pieces 
of equipment to operate 
and maintain (blowers, 
pumps, etc.) 

Two reactors in different 
locations 
In pressate + filtrate 
stream struvite must be 
harvested or transported 
to solids  
Several additional pieces 
of equipment to operate 
and maintain (blowers, 
pumps, dryers, 
conveyance, etc.) 

Large capital cost 
Harvest is the only 
option 
Vendor is highly involved 
in the day to day 
Several additional pieces 
of equipment to operate 
and maintain (pumps, 
dryers, washer/classifier, 
conveyance, bagging, 
etc.) 

Greatly increases 
chemical sludge 
(~2000 lbs/day) 
System is subject to 
ferric cost increases and 
availability 
Alkalinity adjustment is 
necessary 
In certain conditions, 
rerelease may be 
possible in digesters 
Phosphorus must loop 
through entire solids 
system depending on 
dose location 
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Cost Evaluation 

Budgetary direct cost estimates were provided by each manufacturer. The chemical addition option 

will include piping for new dosing locations, but new equipment will not be required, as dosing 
pumps and ferric tanks are already installed at CWSID. Each alternative cost is summarized in Table 
13-48. 

Table 13-48 

Proposed Alternative Equipment Costs 

Technology Proposed System 
Equipment 

Costs 

MagPrex™ 
Digestate (no thickening filtrate) 
treatment without any struvite 
product recovery.  

$ 1,518,000 

NuReSys® 
Hybrid treatment with struvite 
collection and combination with 
biosolids. 

$ 1,989,100 

Pearl® 
Pearl 2K reactor with struvite 
harvesting. 

$ 5,950,000 

Chemical Precipitation 
Ferric chloride and hydrogen 
peroxide feed in pressate, filtrate, 
or digestate flow. 

- 

 A net present value analysis was performed on each phosphorus reducing technology with provided 
vendor equipment costs. To evaluate the full cost of constructing and installing these systems at 

CWSID, a more complete cost estimate was completed. The total project cost included equipment, 
concrete pads for chemical, buildings, piping, electrical, etc. along with taxes, bid market allowance, 

project contingencies, and contractor overhead and profit. Each total project capital cost for the 
project was then escalated at 2 percent to the year 2031, an estimate of when this project would be 
constructed. 

Lifecycle costs were also developed for each alternative. Lifecycle costs of O&M requirements 
including chemical usage, energy usage (power and natural gas), labor requirements, and 

consumable product costs were estimated and assumed to have a linear increase in cost. All future 
costs were factored for inflation by applying an assumed annual escalation rate to the current costs 
for each year of the planning period. For comparison, all costs were calculated in terms of NPV for a 

20-year planning horizon starting in 2031. The basis and assumptions for developing the 20-year 
NPV consists of the following:  

• Discount rate: 5 percent. 

• Escalation rate: 3 percent. 

• Chemical costs:  

- FeCl3: $4.91 per gallon. 

- H2O2: $4.25 per gallon. 

- MgCl2: $1.00 per gallon. 

- Magnesium oxide (MgO): $600 per dry ton. 



 CENTRAL WEBER SEWER IMPROVEMENT DISTRICT WASTEWATER MASTER PLAN 

BOWEN COLLINS & ASSOCIATES CAROLLO 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 13-85 

- NaOH: $1.73 per gallon. 

• Energy costs: 

- Power: $0.07 per kWh. 

- Natural gas: $4.50 per therm. 

• Labor and oversite: $55 per hour. 

• Parts and maintenance: 0.7 percent of equipment cost per year. 

• Struvite revenue: $150 per ton. 

Table 13-49 provides the estimated O&M costs for each alternative. Ostara Pearl included the 
revenue generated by the sale of struvite represented as a negative cost. Many of the technologies 

claim a 30 percent polymer reduction for dewatering once the system is installed. For example, 
Denver Metropolitan Water Recovery has offset additional magnesium chloride costs needed for 
sidestream process with reduction in polymer usage. That reduction in polymer and the associated 

cost was not quantified or included as savings in this analysis. Other added benefits, such as ammonia 

and nutrient load reduction in the recycle stream was not evaluate but will provide some increase 
capacity in the secondary treatment process and slightly reduce blower air demand.  

Table 13-49 

Alternative O&M Costs and 20-year NPV 

Technology 
2031 Net O&M 

Costs 
2050 Net O&M 

Costs 
O&M Net Present 

Value 

MagPrex™ $ 450,000 $ 574,000 $ 8,417,000 

NuReSys® $ 660,000 $ 809,000 $ 12,067,000 

Pearl® 
$ 446,000 
-$109,00 

$ 569,000 
-$122,000 

$ 6,349,000 

Chemical 
Precipitation 

$1,368,000 $ 2,031,000 $ 27,400,000 

Ostara Pearl has the lowest operating cost, mainly due to reduced chemical cost and struvite revenue. 

Chemical costs for Ostara are less because use of MgO, which is significantly cheaper per pound than 
MgCl2 that both NuReSys® and MagPrex™ use. This chemical serves two purposes; supplying the 
magnesium needed for struvite and adjusting pH to ideal precipitation conditions. By using the 
chemical rather than blowers or a separate chemical aid in offsetting the addition energy costs, 
Ostara Pearl requires recycling flow for larger crystal growth and harvesting. Without considering 

struvite revenue, MagPrex™ and Pearl have nearly the same overall O&M cost. 

NuReSys® shows higher values for O&M than both MagPrex™ and Pearl. The difference in cost comes 

from NaOH addition to adjust pH in the hybrid configuration proposed by Schwing Bioset. The hybrid 
approach also increases labor costs as staff would need to operate and maintain two chemical dosing 
systems and two tanks, one in the digestate and one in the filter and pressate stream. If both tanks 
were to be placed in the digestate, that would remove the need for NaOH, which is a significant yearly 
cost. With this configuration, O&M costs would be very similar to MagPrex™ and Pearl. 
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Chemical precipitation shows the highest O&M costs with a very large yearly cost for chemical. That 
cost is also subject to change as the chemical availability and production costs are extremely 
uncertain. A breakdown of the individual 2050 O&M costs is shown in Figure 13-34. 

  

Figure 13-34: 2050 O&M Cost Breakdown for Alternatives 

The 20-year net present value costs in Table 13-50 were developed using the assumptions discussed 

above. The net present value analysis shows an approximately $12 million spread between the most 
expensive and least expensive alternative. When providing estimate construction costs, an average 

value of the three systems will be provided.  

Table 13-50 

20-Year Net Present Value Estimates 

Technology 
Total Estimated 

Project Costs 
2050 Net O&M 

Costs 
20-Year Net Present 

Value 

MagPrex™ $ 11,940,000 $ 574,000 $ 20,357,000 

NuReSys® $ 13,995,000 $ 809,000 $ 26,062,000 

Pearl® $ 26,204,000 
$ 569,000 
-$122,000 

$ 32,553,000 

Chemical Precipitation $ 500,000 $ 2,031,000 $ 27,900,000 
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The contribution of upfront capital total project costs and the 20-year O&M cost are shown visually 
in Figure 13-35 Ultimately MagPrex showed highest cost savings over the 20-year period. The Pearl 
system was had the lowest cost savings over a 20-year period, and the benefits offered from brining 
in revenue from struvite sales did not offset the capital costs and associated maintenance costs of the 
system. 

  

Figure 13-35: 20-Year Net Present Value at 3 Percent Escalation 

It is also important to consider that a 3 percent escalation was estimated over the 20-year time 

period. If escalation were to be higher, it would have a significant impact on the costs over 20 years. 

Figure 13-36 shows how a 5 percent escalation rate would change the values.  
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Figure 13-36 20-Year Net Present Value at 5 percent Escalation 

The escalation rate has a greater impact on the alternatives that are more O&M dependent, especially 

alternatives that heavily rely on chemical addition. By increasing the escalation rate to 5 percent, the 
chemical addition alternative becomes the highest cost over the 20-year period.  

Site Layout 

Equipment for MagPrex, NuReSys® or Pearl will be housed in a building located near the primary 
digesters and thickening building. Options for building location has been discussed with CWSID staff 
and two options were identified. Each option has benefits depending on whether the sidestream 

process is treating the digestate or pressate. See Figure 13-37 for building location options. Final 
building location to be decided during pre-design. 
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Figure 13-37 Sidestream Phosphorus Facility Site Layout Options 

Summary and Recommendations 

In summary the following recommendations and observations are provided when considering 

sidestream phosphorus removal at CWSID: 

1. A sidestream phosphorus removal project is optional to CWSID as a struvite mitigation 
benefit. Total project cost will use the average of the alternatives outline above with an 
estimated construction date of 2031.  

2. Recommend jar testing to simulate the PS and WAS blending tanks as potential fermenters 
for phosphorus release and to confirm process modeling results. Piloting goals would be to 
understand the amount of soluble ortho-phosphorus released with varying hydraulic 
retention times and varying soluble carbon concentrations. 

3. Recommend piloting thickening equipment better suitable for co-thickening WAS and PS 
together in lieu of gravity belt thickeners. Options can be rotary drum thickeners or 
thickening centrifuges.  

4. Recommend piloting chemical phosphorus removal alternative and dosing locations. Piloting 
effort can be congruent with blend tank piloting to understand dosing molar dose ratios, 
hydrogen peroxide concentrations, solids generation, chemical costs, and alkalinity and pH 
adjustments.  

5. Should CWSID decide to implement a sidestream technology, preselection of equipment 
based on selection criteria and lifecycle costs is recommended between the manufacturers 
during pre-design. 

6. Recommend an engineering study to review digester mixing replacement options and 
feasibility. See list of mixing technology options listed in Section 13.3.2.1. 

Option 2 

 

Option 1 

 



The objective of this chapter is to arrange the recommended projects identified in Chapter 13 into 
defined categories to prioritize projects. Once in a category, projects will be placed into phases to 
offset the capital cost of recommended projects until planning year 2050. Final summary of 
recommended wastewater master plan project tables and implementation schedule are shown at the 
end of this chapter.  

A description of each project category is listed below. Each project will be placed into one of the 
following: 

1. Capacity Projects: Projects that need to be completed to continue to meet Central Weber 
Sewer Improvement District’s (CWSID’s or District’s) discharge permit limits. Key drivers for 
these projects are based on projected growth, flows, and plant loads. Projects identified are 
for both the liquid and solid stream processes.  

2. Optional Projects: Projects that are not required to meet permit limits but are optional to the 
District to save on operation and maintenance (O&M) costs or improve/optimize processes. 

3. Condition Assessment Projects: Key condition assessment projects identified in Table 3-31 
that are most likely to impact the longevity of an asset.  

4. Study: Studies or pilots required to further understand design criteria of a recommended 
project. 

5. Contingency Projects: Projects that are currently not needed to meet permit limits but may 
be required to reduce substantial operating costs in case of loss of an asset that is outside the 
District’s control, such as loss of drying beds from odor complaints or loss of access to third 
party private farmland for land application of biosolids. Projects can also fall under this 
category if other optional projects listed are not executed which would trigger the 
contingency project to be needed. 

The 2017 Master Plan identified three phases or scheduled groups of projects for CWSID to 
implement. Phasing these projects has allowed the District to offset capital costs and execute projects 
on a timeline suitable to meet capacity needs for each process area. Phase 1 was completed in 2019, 
while Phase 2 is currently under construction. In the 2017 Master Plan, Phase 3 included an 
additional aeration basin (Aeration Basin No. 6), ultraviolet (UV) disinfection, and primary clarifiers. 
Primary clarification is the only process upgrade left to be completed in Phase 3, as Phase 2 
incorporated the extra aeration basin and UV Disinfection Facility. For continuality, this Master Plan 
will continue the phasing convention, starting with Phase 3 and ending with Phase 6. 

Under Phase 3, the following recommended projects are presented in Table 14-1. The two main 
capacity-driven projects for this phase are primary clarification and sludge thickening, with optional 
and conditional assessment projects listed. Phase 3 is estimated to begin in 2029. 



 

Project Facilities/Equipment Category 

Primary Clarification Capacity 

 Primary Clarifier Nos. 3 and 4  

 Raw Sludge Pump Station  

 Primary Sludge and Scum Pumps  

Sludge Thickening Capacity 

 Gravity Belt Thickener No. 3  

 Progressive Cavity Cake Pumps  

Flare Relocation Capacity 

Sidestream Phosphorus Removal Optional 

 Sidestream Phosphorus Facility  

 Fermenter  

 Co-thickening  

 Replace Digester Mixing  

Digester Gas Cleaning Upgrade for Boilers Optional 

   

Recoat Dewatering Ceiling  Condition Assessment 

Trickling Filter (TF) Digester 
Seismic Investigation 

 Condition 
Assessment/Study 

Fermenter/Co-thickening 
Study 

 Study(1) 

1 The fermenter/co-thickening study is dependent upon CWSID’s decision to execute the optional sidestream phosphorus 
removal project. 

Phase 4 recommended projects are the show in Table 14-2. Capacity improvement projects are 
highlighted by secondary treatment expansion and UV disinfection. Phase 4 is estimated to begin in 
2035. 

 



Project Facilities/Equipment Category 

Aeration Basins Capacity 

 Aeration Basin Nos. 7 and 8  

 Mixed Liquor (ML) Recycle Pumps  

 Aeration Diffuser System  

 Blower No. 5  

Secondary Clarifiers Capacity 

 Secondary Clarifier Splitter Box  

 Secondary Clarifiers No. 7 and 8  

 Return Activated Sludge (RAS)/Waste 
Activated Sludge (WAS) Pump Station 

 

 Scum Removal  

UV Disinfection Capacity 

 UV Disinfection Facility  

 Final Effluent Flow Meter  

Expand Drying Beds Capacity 

Dewatering Optimization Study Study 

The Phase 5 recommended project is for expanding primary digestion to meet capacity. Capacity can 
be met by adding more tankage (i.e., more primary digesters), intensifying digestion with thermal or 
chemical hydrolysis, or by improving sludge thickening. Process modeling has shown that increasing 
combined sludge (WAS and primary sludge) to 4.3 percent solids will postpone Phase 5 past planning 
year 2050. Therefore, improvement of WAS thickening is recommended during Phase 3 to achieve 
combined solids concentrations required to offset digestion. For this Master Planning effort, it is 
assumed that no thickening process improvements are made and CWSID is required to purchase an 
additional primary digester by the year 2040. 

Project Facilities/Equipment Category 

Primary Digestion Capacity 

 Primary Digester No. 4  

 Digester Control Building  

 Digester Mixing Equipment  

Phase 6 includes the headworks expansion project as shown in Table 14-4, estimated to begin 
in 2041. No other projects have been included as part of this Phase.  



 

Project Facilities/Equipment Category 

Headworks Capacity 

 Screening Equipment  

 Vortex Grit  

 Influent Pumping  

The following two projects are listed as contingency projects that do not fall under one of the phases: 

1. Purchase Farmland: Purchasing farmland for land application of Class B biosolids gives 
CWSID full control of biosolids disposal in lieu of relying upon third party private farmers.  

2. Chemical Hydrolysis: Intensifying digestion to increase volatile suspended solids (VSS) 
reduction and improve dewaterability is advantageous if CWSID must haul biosolids to a 
District-owned farm. Chemical hydrolysis also helps with digestion capacity and reduces 
dewatered solids before being placed on drying beds but does not produce a Class A biosolid.  

3. Flare Relocation: Consider relocating the flare to meet ANSI/CSA guidelines. This is not an 
adopted code but is viewed as best practice or standard of care for designing flares. 
Consideration for flare relocation would also address any capacity concerns or ability to 
isolate the flare for maintenance and added redundancy. This project would be contingent 
upon CWSID not deciding to implement the optional project to use biogas for existing boilers.  

The first two contingency projects recommended are to continue as a Class B biosolid disposal option 
for CWSID. A District-owned farm would only require meeting Class B biosolids, which is already 
being accomplished via digestion. Placing the dewatered biosolids on drying beds can provide a Class 
A byproduct if solids are tested and met 503 regulations for vector attraction reduction. If drying 
beds are discontinued due to odor complaints, and CWSID still wants options to produce Class A 
biosolids, thermal hydrolysis (Cambi®) or thermal drying technologies are to be considered. 
Timeline for contingency projects is unknown at this time but is prudent to include in planning in 
case land application on private farmland is lost.   

Project Project Type Basis for Recommendation Phase 
Cost Opinion 

($million [M]) 

Purchase 
Farmland 

Contingency 
CWSID control of land application 
operations of biosolids. Dependent upon 
loss of access to private farmland. 

- $20M 

Chemical 
Hydrolysis 

Contingency 

Solids reduction, increased digester gas 
production and dewaterability. 
Dependent upon loss of access to 
private farmland for land application 

- $18.9M 

Flare 
Relocation 

Contingency 
Relation of flare to meet best practice 
standards and address any redundancy, 
maintenance, and capacity issues. 

- $0.75M 



Figure 14-1 shows the site plan for projects. Location of structures is subject to change during 
conceptual and pre-design efforts of each facility. Table 14-6 summarizes all recommended projects 
with phases and cost opinions. A recommended implementation schedule for each phase is shown in 
Figure 14-2. 
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Figure 14-1: Master Plan Projects Site Plan 



 

Project Project Type Basis for Recommendation 
Master Plan 

Phase 
Cost Opinion ($M) 

Primary Clarifiers Capacity Meet projected growth and load. 3 $24.8M 

Sludge Thickening Capacity Meet projected growth and load. 3 $2M 

Aeration Basins Capacity Meet projected growth and load. 4 $56.6M 

Secondary Clarifiers RAS/WAS Capacity Meet projected growth and load. 4 $32M 

UV Disinfection Capacity Meet projected growth and load. 4 $23.1M 

Primary Digester Capacity Meet projected growth and load. 5 $34.5M 

Headworks Capacity Meet projected growth and load. 6 $38.9M 

Expand Drying Bed Capacity Meet projected growth and load. 4 $2M 

Sidestream Phosphorus Removal Optional Struvite mitigation. 3 $17.9M(1) 

Digester Gas Cleaning Upgrade for Boilers Optional Utilize digester gas for boilers. 3 $2M 

TF Digesters and Digester Control Building  
Seismic Investigation 

Condition  
Assessment 

Structural damage to TF Digester and Control Building due to earthquake. 3 $0.05M 

Recoat Dewatering Framing/Ceiling Condition  
Assessment 

Corrosion of coated joist/decking in the Dewatering Building. 3 $0.15M 

Dewatering Optimization Study 
Study Evaluate dewatering operations to increase dewaterability. Dependent upon loss of drying beds or private farmland. 4 $0.1M 

Fermentation/Co-Thickening Study 
Study 

Simulate sludge blending tanks as a fermenter for phosphorus release and pilot co-thickened sludge technologies. 
Congruent with sidestream phosphorus removal project. 

3 $0.15M 

1 Capital costs based on average costs of each equipment manufacturer. 

 

Figure 14-2: Implementation Schedule 

 

 

 
 
 

  

 

Phase 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

Phase 2

Phase 3

Phase 4

Phase 5*

Phase 6

$47M

$113.8M

$34.5M

$38.9M

$93M

Design 

Phase 2 Construction 

Construction

tion 
gn 

 Design 

gn 



Previous chapters of this Wastewater Master Plan have identified improvements to resolve existing 
and future deficiencies and 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 facilities plan 
to implement the recommended improvements for both the collection system and treatment plant. 
This plan should be updated at least every five years to re-prioritize system improvements to achieve 
District goals. 

Improvements for both the collection system and the treatment plant have been summarized 
previously in this report: 

• Collection System – A full implementation plan was developed for collection system 
improvements in Chapter 9 (see Table 9-1 and Figure 9-1). Because there is some flexibility 
in how rehabilitation and replacement is completed, the proposed implementation plan has 
been set up such that the recommended level of funding is relatively constant from year to 
year. The exception is in 2025 and 2033 when capacity related improvements require larger 
than average annual levels of funding.  

• Treatment Plant – A full implementation plan was developed for treatment plant 
improvements in Chapter 14 (see Table 14-6 and Figure 14-2). The majority of the treatment 
plant improvements are related to meeting projected growth and load. As such, there is not 
much flexibility with the scheduling of these projects. All treatment projects in the 10-year 
window have been grouped together into “Phase 3” improvements. The cost of this entire 
phase has been spread out across 5-years starting with design in 2029. As part of the 10-year 
window, ongoing projects associated with Phase 2 will also be completed. 

Based on these combined improvements, a 10-year Capital Facilities Plan has been developed. Table 
15-1 lists the 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 improvements have been split up into at least two years; the 
first year usually includes about 10 percent of the total project cost for design services, while future 
years include the remaining budget for actual construction.  

Figure 15-1 shows the annual capital expenditures that will be required to support the recommended 
capital improvement plan. Expenditures have been grouped by major category for reference. Neither 
Table 15-1 nor Figure 15-1 reflect bonding, grants, or use of reserves that may be needed to fund the 
recommended improvements. These types of cash flow issues will need to be considered as part of 
the District’s next rate study. Also, it should be remembered that all values contained in both the table 
and the figure are in 2023 dollars. For rate calculations and other financial planning, these values will 
need to be adjusted for inflation. 

The recommended 10-year capital improvement plan includes a 10-year total cost of $156,974,000 
(2023 dollars).  
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Figure 15-1: 10-Year Revenue and Expenditures – CWSID Capital Improvements
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Project 
ID 

Project Description 
Project Total 

Cost (2023 $'s) 
FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032 FY 2033 

Collection System Improvements 

1 
Riverdale Railroad Yard 
Mainline 

$5,130,000           

2 Ogden 30th Street Mainline $8,879,000         $887,900 $7,991,100 

3 30th St. Force Main $639,000     $639,000      

4 West Haven Mainline $11,516,000 $1,151,600 $10,364,400         

5 
Taylor  
Force Main 

$4,076,000           

6 Farr West Mainline $12,809,000           

7 North Ogden Mainline $1,626,000           

8 Farr West Lift Station No. 3 $8,111,000           

9 Industrial Force Main $235,000           

10.A 
West Weber Force Main (w/o 
Weber West 2) 

$9,276,000           

10.B 
West Weber Force Main 
(w/ Weber West 2) 

$12,067,000           

11 
Hooper Mainline (w/ Weber 
West 2) 

$21,607,000           

12 Pioneer Road $4,856,000           

13 Riverdale Stubline $880,000           

14 South Ogden Stubline $1,735,000   $173,500 $1,561,500       

Subtotal   $94,166,000 $1,151,600 $10,364,400 $173,500 $1,561,500 $639,000 $ - $ - $ - $887,900 $7,991,100 

Treatment Plant Improvements 
 Phase 2 $93,000,000 $26,572,000 $26,572,000 $13,286,000        

 Phase 3 $46,200,000      $1,540,000 $3,080,000 $16,632,000 $16,632,000 $8,316,000 
 Phase 4 $113,800,000           

 Phase 5 $34,500,000           

 Phase 6 $38,900,000           

Subtotal   $326,400,000 $26,572,000 $26,572,000 $13,286,000 $ - $ - $1,540,000 $3,080,000 $16,632,000 $16,632,000 $8,316,000 

Collection System Rehabilitation Improvements 

  

Annual Maintenance  
(per year) 

$14,700,000   $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000 $2,100,000  

 Hooper Lining Phase II $6,875,000 $6,875,000          

Total   $442,141,000 $34,598,600 $36,936,400 $15,559,500 $3,661,500 $2,739,000 $3,640,000 $5,180,000 $18,732,000 $19,619,900 $16,307,100 
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Growth Projections for the Central Weber Sewer 
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TECHNICAL MEMORANDUM 

 
  

TO: Kevin Hall, P.E. 
Central Weber Sewer Improvement District 
2618 Pioneer Road 
Ogden, UT 84404 
 

COPIES: James Dixon, P.E. 

FROM: Keith Larson, P.E. and Tucker Jorgensen, E.I.T. 

DATE: August 2, 2022 

SUBJECT: Growth Projections for the Central Weber Sewer Improvement District Service 
Area 

JOB NO.: 016-22-01 

 

SECTION 1 INTRODUCTION 

The Central Weber Sewer Improvement District (CWSID or District) is currently working with Bowen 
Collins & Associates (BC&A) to prepare a Facilities Evaluation and Master Plan Update. This update 
will include an evaluation of the District’s collection and treatment facilities and identify 
recommended capital facilities to meet future District needs.  

To properly evaluate the system, an estimate of the current and projected future wastewater flows 
needs to be developed.  These flow projections are based on existing and future population estimates 
within the CWSID service area. Population projections for this project were derived from multiple 
sources including the previous master plan, the Wasatch Front Regional Council, local municipality 
projections, and Weber County planning information.  Population projections were then converted 
to flow projections based on historical plant flow data provided by CWSID. The purpose of this 
document is to summarize existing and future population projections and flow estimates within the 
CWSID service area that will be used as the basis of growth in the District’s Master Plan. 
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SECTION 2 EXISTING AND FUTURE CWSID SERVICE AREA. 

The CWSID treatment plant is located in Marriott-Slaterville and collects and treats wastewater for a 
significant portion of Weber County shown on Figure 2-1. The existing service area is approximately 
85-square miles and includes all, or part of: Farr West, Harrisville, Hooper, Marriott-Slaterville, North 
Ogden, Ogden, Plain City, Pleasant View, Riverdale, Roy, South Ogden, South Weber, Uintah, 
Washington Terrace, West Haven, and Unincorporated Weber County. The District does not collect 
or treat wastewater from the Ogden Valley which consists of the eastern portion of Weber County. 

The existing service area can be divided into two portions: 

• East Area - The eastern portion of the service area includes nearly all of Weber County 
between the Wasatch Mountains and I-15. It also includes South Weber which is part of Davis 
County. Most of this area is at or near build-out conditions with the exception of the extreme 
northern and southern ends of the area. The East Area is generally more densely developed 
than the rest of Weber County. Any existing “islands” of land not currently part of the service 
area are anticipated to be annexed into the nearest municipality and consequently into the 
CWSID service area as they are developed.  

• West Area – To the west of I-15 there is significantly more open space. As shown on Figure 
2-1, much of the existing developed area is already part of the existing CWSID service area. 
The developed areas to the west of I-15 that are not part of CWSID are typically on septic 
systems (except for Plain City and the Little Mountain Service Area which have separate 
sewer systems). Similar to the East Area, it is anticipated that much of the West Area will be 
annexed into the CWSID service area as it is developed. Density in the West Area is not 
anticipated to be as high as in the East Area. However, as sewer services are expanded it is 
expected that development density will increase from current averages. 

To assist in analyzing the population growth within the CWSID service area, the service area has been 
divided into sub-service areas typically by city. Figure 2-1 shows the assumed annexation and sub-
service areas for the potential future CWSID service area. 

As can be seen in the figure, most of the future service area is included within existing municipal 
boundaries. However, there are a few areas that have been broken out separately as follows: 

• Western Unincorporated Weber County: This portion of Weber County has the potential 
to be annexed into both existing and future municipalities. Due in part to this uncertainty, 
this region has been divided into two (2) separate service areas; Weber West 1 and Weber 
West 2.  

o Weber West 1 includes the portion of Unincorporated Weber County that is already 
planned for annexation into the CWSID service area and is generally bounded by the 
Weber River to the west and north and West Haven and Hooper to the east and south.  

o Weber West 2 includes the developable lands to the west of the Weber River. Existing 
development in this area is very sparse. For this service area to connect into the 
CWSID system it will require the placement of a new trunkline and agreements to 
expand the future CWSID service area.  

• Industrial Complex: There is an area of industrial/commercial development between Farr 
West, Harrisville, and Pleasant View. This region is broken out since its flows and population 
changes will not be consistent with a single adjacent city, nor is it expected to see significant 
levels of new development. Note that this area does not include the Business Depot of Ogden 
which is accounted for within the Ogden City projections.
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Figure 2-1. CWSID Service Area. 
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SECTION 3 EXISTING DEVELOPMENT 

Existing development can be broken into two major components, Residential and Non-Residential. 
The existing population for Residential development can be obtained from the U.S. Census Bureau 
and other resources. Non-Residential development typically includes industrial, commercial, and 
institutional development that must be estimated using other methods. The estimated existing level 
of development is discussed in the following sections. 

3.1 RESIDENTIAL DEVELOPMENT/POPULATION 

In 2020, the U.S. Census Bureau conducted a decennial population census of the entire United States. 
These population estimates for each city as reported in the census are shown in Table 3-1. It is 
important to note that not all of the cities’ population falls within existing service area of the District. 
Thus, included in Table 3-1 is also the approximate population of the city currently served by CWSID 
in 2022 (existing population). The process of estimating the 2022 and other future populations is 
presented in Section 4.  

Table 3-1 
1
 

Historical and Existing Population Estimates and Service Areas 

City/Area 2020 U.S. Census 
Estimate 

2022 Estimated 
Population Served 

Farr West 7,691 8,030 

Harrisville 7,036 7,323 

Hooper2 9,087 7,420 

Marriott-Slaterville 2,135 1,176 

North Ogden 20,916 21,934 

Ogden 87,321 91,077 

Plain City2 9,364 336 

Pleasant View 11,083 12,035 
Riverdale 9,343 10,096 

Roy3 39,306 614 

South Ogden 17,488 18,240 

South Weber 7,867 8,454 

Uintah2 1,454 166 

Washington Terrace 9,267 9,884 

West Haven 16,739 18,029 

Unincorporated Weber County 13,420 4,166 

Total 269,517 218,980 
1 Table 3-1 does not include populations breakouts for the Uintah Highlands, Weber West 1, and Weber West 2 sub-service 
areas because they are not established municipalities. Their populations are included in the Unincorporated Weber County 
Populations. 
2 Only a portion of Hooper and Marriott-Slaterville are currently serviced by CWSID. It is anticipated that all of these 
communities will eventually be serviced. 
3 A small portion of Plain City, Roy, and Uintah are serviced by CWSID. Little, if any, growth is expected from these areas. 

 
As can be seen from Table 3-1 and Figure 2-1, the majority of the existing service population is on 
the east side of the service area. This is consistent with the existing development patterns. The areas 
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west of I-15 typically have lower densities for new and existing construction while the cities to the 
east of I-15 have higher densities as well as less undeveloped/open space.  

3.2 NON-RESIDENTIAL 

Non-Residential areas include commercial/retail space as well as institutional or industrial 
developments. Estimating the impacts to the system from Non-Residential areas requires defining 
flow usage in terms of an Equivalent Residential Unit (ERU). A single ERU is meant to represent the 
wastewater flow produced by a typical single-family detached dwelling unit. Further description of 
how ERUs are defined, as well as the resulting estimate of existing Non-Residential ERUs is provided 
below.  

3.2.1 ESTIMATING ERUS 

ERUs were estimated using published water usage/production for the applicable entities from the 
Utah Department of Water Quality website. The process used for this study is as follows: 

• Acquire Data: The majority of the culinary distribution entities for the CWSID service area 
have data going back beyond 10 years. This includes both water sales and production data. 

• Estimate average flow per ERU: Average flow was estimated by dividing the total residential 
water sales/production by the number of residential connections for a given year. 

• Estimate Number of Non-Residential ERUs: The total annual water sales/production 
(including non-residential) was divided by the estimated flow per ERU to calculate the total 
number of ERUs for the entity. The difference between the total ERUs and the residential 
ERUs then becomes the estimate of non-residential ERUs. 

Depending on the entity/area, some of the usage data includes both indoor and outdoor water use. 
Outdoor water use does not correspond to the definition of an ERU for sewer systems. Outdoor water 
use was estimated using the ratio between the non-summer month use (October to March) to the 
total water usage and was removed in the calculation of flow per ERU. Based on these calculations, 
the average indoor water usage per ERU for residential customers in the CWSID service area is 220.4 
gpd/ERU. Once indoor consumption is removed (estimated at 10 percent of total flow), the resulting 
wastewater flow is 198.4 gpd/ERU. For future connections, it is estimated that there will be 
approximately 33 gpd/ERU associated with infiltration. This value comes from previous studies done 
for nearby service districts. As a result, the future flow per ERU should be 231.4 gpd/ERU. 

Table 3-2 shows the estimated Non-Residential ERUs for each city/area within the CWSID service 
area. Since data for 2022 water usage/sales was not available during this study, the year 2020 was 
used as the basis for the table. Included in the table is the ratio of non-residential to residential ERUs 
in each city/area. This is will be used for calculating future non-residential ERUs as will be discussed 
later in this report. 
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Table 3-2 

Non-Residential 2020 ERU Estimates and Service Areas 

City/Area 2020 
ERU 

Non-
Residential/ 
Residential 
ERU Ratio 

Culinary Water Entity 

Farr West 740 0.34 Bona Vista Water Improvement District2 

Harrisville 662 0.33 Bona Vista Water Improvement District2 

Hooper 51 0.03 Hooper Water Improvement District 

Marriott-Slaterville 50 0.20 Bona Vista Water Improvement District2 

North Ogden 665 0.11 North Ogden Municipal Water  

Ogden 26,450 0.87 Ogden City Division of Water Utilities 

Plain City1 0 N/A Bona Vista Water Improvement District2 

Pleasant View 993 0.033 Various3 

Riverdale 1,228 0.38 Riverdale City 

Roy1 0 N/A Roy City 

South Ogden 1,613 0.26 South Ogden City 

South Weber 383 0.17 South Weber 

Uintah 126 0.25 Uintah 

Washington Terrace 1,042 0.32 Washington Terrace 

West Haven 1,555 0.2-0.33 Various4 

Unincorporated Weber 
County 

294 0.08-0.21 Various4 

Total 35,851 0.56 -- 

1 The portions of Plain City, Roy, and Uintah serviced by CWSID are not anticipated to develop any non-residential area. 
2 The existing Bona Vista Water Improvement District Non-Residential/Residential ERU ratio is 1.27. City level ratios were 
adjusted based on future/existing general plans. 
3 Pleasant View is serviced by both Pleasant View City Culinary Water and Bona Vista Water Improvement District. The 
Non-Residential/Residential ERU Ratio does not include the portion serviced by Bona Vista Water Improvement District. 
4 West Haven and Unincorporated Weber County are serviced by a combination of Bona Vista Water Improvement District, 
Hooper Water Improvement District, West Warren Water Improvement District, and the Taylor Water Improvement 
District. 
 

As can be seen from Table 3-2, the majority of the service areas have significantly fewer non-
residential ERUs than residential.   



GROWTH PROJECTIONS 

 
 

BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 7 

SECTION 4 FUTURE CONDITIONS DEVELOPMENT 

Weber County has potential for significant development and redevelopment. Projections for the 
CWSID service area have been developed using the following methodology: 

1. Divide the projected service area into a number of smaller sub-areas using geographic 
information system (GIS) mapping (see Figure 2-1). 

2. Project residential populations for each sub-area based on existing and projected patterns of 
development. This generally includes the following: 

a. Establish baseline population (2020 U.S. Census Bureau). 

b. Project populations using available data and development information. 

c. Project build-out population based on expected future landuse and zoning. 

3. Project non-residential growth for each sub-area based on existing and projected patterns of 
development. 
 

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

4.1 SERVICE SUB-AREAS 

Division of the service area into smaller sub-areas is important for two reasons. First, it increases the 
accuracy of the population and flow projections by examining land use and development patterns at 
a smaller scale. Second, it yields projections that are distributed spatially across the service area, an 
important requirement for future modeling efforts.  

For this project, sub-service areas were established based on existing City boundaries. Sub-service 
areas were adjusted to include Unincorporated Weber County islands within the City Boundaries as 
well as surrounding Unincorporated Weber County based on City General Plans and ground slopes 
(e.g. potential flow direction of future sewer flow).  

4.2 PROJECT RESIDENTIAL POPULATIONS 

For each sub-area, baseline residential populations were set using 2020 U.S. Census Bureau 
information. From this baseline, future populations were projected using one of two available data 
sources: 

• Wasatch Front Regional Council (WFRC) Projections – WFRC Projections are based on the 
State of Utah Governor’s Office of Planning & Budget State population projections. Those 
projections are broken down into Traffic Analysis Zones (TAZ) based on City General Plans, 
existing infrastructure, and regional economic projections. Projections for each city can be 
developed by aggregating the WFRC projections for each TAZ within the City. 

• Available City General Plan Projections – City General Plans are required to include existing 
and future landuse maps.  Cities will often use these maps to project populations into the 
future based on existing development. City general plans came from the applicable city 
engineering department or website as applicable.   

Detailed consideration on the projection selection for individual Cities is provided in Appendix A. In 
general, the projection was chosen based on past growth rates, 2020 projection estimate vs. Census 
estimate, and developable open space. When the two projections are similar, the more conservative 
estimate is chosen.  
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The WFRC projections and many of the General Plans’ projections end at 2050. The planning window 
for this master plan is build-out.  It is anticipated that some of the cities will be at build-out by 2060, 
but many will not reach build-out until much later. Thus, build-out populations for each sub- area 
were estimated as follows:  

1. Observe Growth Rate of Projection – It was assumed that if the growth rate of the projection 
appeared to be reaching an asymptote by approximately 2050 (e.g. little to no growth 
between 2045 & 2050) that any new development would have an insignificant impact in 
relationship to this study. In these cases, the 2050 population projection was assumed to be 
near enough to full build-out for this study. 

2. Density of Total Developable Area – In cases where growth is anticipated to continue beyond 
2050, the total developable area was considered. Areas not considered developable included 
areas with slope greater than 30 percent grade, large regional parks/golf courses, and the 
100-year FEMA Floodplain associated with the Great Salt Lake. Density of existing build-out 
areas of similar zoning was then used to estimate the density of future development to fill in 
the open space to calculate the full build-out population.  

Results of the population projections are shown in Figure 4-1. This figure includes the recommended 
population projection for the total District service area compared to projections contained in the 
previous master plan as well as the current WFRC projections. As can be seen, the projection of 
overall population growth is not too much different than the previous master plan. There has been 
more growth through 2020 than was previously predicted, but the rate of growth moving forward is 
about the same. The one significant difference between the updated projections and the last master 
plan is the population at buildout. The new projections include about 80,000 more people than 
previously planned for. This is largely the result of additional potential growth to the west. 
Projections for individual cities are included in Appendix A. 
 

The results of the final population projections by City have also been included in Table 4-1. As can be 
seen in the Table 4-1, the total service area population is expected to grow by 58 percent by 2050 
and by 111 percent at Build-Out. Most of the population growth beyond 2050 is expected to occur 
west of I-15, specifically in the Weber West 2 area. 
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Figure 4-1. CWSID Service Area Projected Population
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Table 4-1 

City/Area Population Projections 

City/Area 2020 2022 2025 2030 2032 2035 2040 2050 
Build-Out 
(2060+)1 

Farr West 7,691 8,030 8,544 9,413 9,785 10,348 11,301 13,409 16,961 

Harrisville 7,063 7,323 8,439 10,753 10,981 11,325 11,851 12,765 12,765 

Hooper 6,600 7,420 8,588 10,412 11,424 12,783 14,671 17,394 25,601 

Marriott-Slaterville 870 1,176 1,586 2,183 2,602 3,143 3,862 4,794 5,928 

North Ogden 20,916 21,934 23,479 26,390 27,704 29,703 33,480 40,302 42,000 

Ogden 87,321 91,077 95,509 102,223 104,596 108,196 114,230 123,245 123,245 

Plain City 295 336 700 1,134 1,313 1,585 2,077 2,574 3,907 

Pleasant View 11,083 12,035 13,475 15,908 16,892 18,381 20,896 26,047 39,981 
Riverdale 9,343 10,096 10,934 12,476 13,119 14,098 15,927 17,789 19,498 

Roy 614 614 614 614 614 614 614 614 614 

South Ogden 17,488 18,240 19,394 21,385 22,328 23,624 23,624 23,624 23,624 

South Weber 7,867 8,454 9,353 10,903 11,541 12,515 14,190 14,190 14,190 

Uintah2 1,454 1,484 1,519 1,606 1,666 1,756 1,909 2,126 3,080 

Uintah Highlands 2,259 2,308 2,617 2,925 3,213 3,526 3,916 4,380 4,689 

Washington Terrace 9,267 9,884 10,066 10,027 9,989 9,932 9,932 10,316 10,316 

Weber West 1 4,477 5,217 6,209 7,515 8,178 9,035 10,207 11,938 34,848 

Weber West 2 1,294 1,294 1,280 1,264 1,263 1,261 1,256 2,832 67,584 

West Haven 16,739 18,029 20,054 22,439 23,206 24,371 25,862 28,280 28,280 

Total with Weber 
West 2 

212,614 224,951 242,362 269,569 280,412 296,196 319,803 356,623 477,111 

Total without 
Weber West 2 

211,320 223,658 241,082 268,305 279,149 294,935 318,547 353,791 409,527 

1 Note that build-out populations for individual cities are expected to be reached at 2060 or greater. Therefore, one should not attempt to calculate 
annual growth rates between the year 2050 and build-out based on a 10-year window. Timing to build-out will vary for each entitiy. 
2 CWSID currently services only 166 persons in a trailer park within Uintah. To be conservative, it is assumed that all of Uintah will connect into the 
CWSID system.   
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4.2.2 CONVERTING POPULATION PROJECTIONS TO ERUS 

To estimate the impacts of future populations on the sewer system, they need to be converted to 
ERUs. For this study, it was assumed that the average existing household size would be an accurate 
representation of the number of individuals per ERU. Using information from the U.S. Census Bureau, 
it was estimated that there are two typical household sizes within the CWSID Service Area: 

1. Low Household Size: For the more urban areas of CWSID’s service area (Ogden, Riverdale, 
South Ogden, Washington Terrace, and Uintah), the existing average household size was 
calculated to be 2.9 persons per household. 

2. Higher Household Size: For the remainder of the CWSID service area, the existing average 
household size was calculated to be 3.6 persons per household. 

Applying the average household size to the population projections provided in Table 4-1 results in 
the estimated Residential ERU projections shown in Table 4-2.
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Table 4-2 

Residential ERU Projections 

City/Area 2020 2022 2025 2030 2032 2035 2040 2050 
Build-Out 
(2060+)1 

Farr West 2,165 2,261 2,405 2,650 2,754 2,913 3,181 3,775 4,774 

Harrisville 1,981 2,061 2,376 3,027 3,091 3,188 3,336 3,593 3,593 

Hooper 1,858 2,089 2,418 2,931 3,216 3,598 4,130 4,896 7,207 

Marriott-
Slaterville 

245 331 446 614 732 885 1,087 1,350 1,669 

North Ogden 5,888 6,174 6,609 7,429 7,798 8,361 9,424 11,345 11,824 

Ogden 30,406 31,714 33,257 35,595 36,422 37,675 39,776 42,915 42,915 

Plain City 83 95 197 319 370 446 585 725 1,100 

Pleasant View 3,120 3,388 3,793 4,478 4,755 5,174 5,882 7,332 11,255 
Riverdale 3,253 3,516 3,807 4,344 4,568 4,909 5,546 6,194 6,789 

Roy 214 214 214 214 214 214 214 214 214 

South Ogden 6,090 6,352 6,753 7,447 7,775 8,226 8,226 8,226 8,226 

South Weber 2,215 2,380 2,633 3,069 3,249 3,523 3,994 3,994 3,994 

Uintah 506 517 529 559 580 612 665 742 1,072 

Uintah Highlands 636 650 737 823 904 993 1,102 1,233 1,320 

Washington 
Terrace 

3,227 3,442 3,505 3,492 3,478 3,458 3,458 3,592 3,592 

Weber West 1 1,260 1,469 1,748 2,115 2,302 2,543 2,873 3,360 9,810 

Weber West 2 364 364 360 356 355 355 354 797 19,024 

West Haven 4,712 5,075 5,645 6,316 6,532 6,860 7,280 7,961 7,961 

Industrial1 -- -- -- -- -- -- -- -- -- 

Total 68,622 72,092 77,432 85,778 89,095 93,933 101,113 112,244 146,339 
1 The industrial area does not include any residential connections.
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4.3 NON-RESIDENTIAL PROJECTIONS 

In projecting future growth of non-residential development, it has been anticipated that the ratio 
between residential and non-residential ERUs for each sub-service area will be generally maintained 
This means that the number of ERUs and sewer flow from the non-residential users will remain 
proportional to the number of ERUs and flow from the residential areas. The existing ratio of non-
residential to residential is included in Table 3-2. Using these ratios and the residential population 
projections from Table 4-1, the projected future non-residential ERUs are calculated and shown in 
Table 4-3.  

The one exception to this is the area served by the Bona Vista Water Improvement District. The Bona 
Vista Water Improvement District has an existing non-residential/residential ERU ratio of 1.27. This 
is significantly higher than the ratio of every other entity within the CWSID service area, including 
Ogden City.  It is likely that this is due to the large non-residential area between  I-15 and US-89 north 
of 1650 North. Projecting this ratio forward would likely overestimate future non-residential use in 
the area. Instead, for each City within Bona Vista Water, the ratio of non-residential development to 
residential development was revised based on developed land use areas excluding the non-
residential area noted above. Future growth was then calculated based on these revised ratios. 

Finally, growth in the industrial area was projected by taking the existing estimated ERUs per acre 
(approximately 4-5 ERUs/acre) and using that density for the remaining developable open space 
within the industrial area. It was assumed that the number of ERUs in this area would increase at a 
constant rate until build-out. Due to the uncertain nature of the relationship between industrial 
development and ERUs, this growth assumption should be revisited as the area begins to develop. 

4.4 WEST WEBER AREAS 2 

There is significant uncertainty with development in Western Weber County, especially within the 
area defined as West Weber 2 in Figure 2-1. Zoning and development expectations for this area are 
still being defined. As a result, the ERU values associated with this area are estimates only and might 
not be accurate predictions of future growth.  Impacts from this area will be addressed in later 
reports with relationship to existing and potential system capacities. 

4.5 SUMMARY OF ERU PROJECTIONS  

Table 4-4 combines projected growth for both residential and non-residential ERUs. It is 
recommended that the projection of growth within the District shown in the table be used as the 
basis for planning. This represents a potentially significant increase in future flows and loading for 
the District. The total population served by the District is expected to nearly double between 2022 
and build-out based on current projections.
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Table 4-3 

Non-Residential ERU Projections 

City/Area 2020 2022 2025 2030 2032 2035 2040 2050 
Build-Out 
(2060+)1 

Farr West 740 773 822 906 942 996 1088 1,291 1,632 

Harrisville 662 689 794 1,012 1,033 1,066 1,115 1,201 1,201 

Hooper 51 57 66 80 88 98 113 134 197 

Marriott-
Slaterville 

50 67 90 124 148 179 220 273 338 

North Ogden 665 697 747 839 881 944 1,065 1,282 1,336 

Ogden 26,450 27,587 28,930 30,963 31,683 32,773 34,600 37,331 37,331 

Plain City 0 0 0 0 0 0 0 0 0 

Pleasant View 993 1,203 1,519 2,054 2,271 2,598 3,151 4,283 7,347 

Riverdale 1228 1,327 1,437 1,639 1,724 1,852 2,093 2,337 2,562 

Roy 0 0 0 0 0 0 0 0 0 

South Ogden 1,613 1,682 1,788 1,972 2,059 2,178 2,178 2,178 2,178 

South Weber 383 412 455 531 562 609 691 691 691 

Uintah 125 128 131 139 144 152 165 184 266 

Uintah Highlands 110 112 127 142 156 172 191 213 228 

Washington 
Terrace 

1,042 1,112 1,132 1,128 1,123 1,117 1,117 1,160 1,160 

Weber West 1 107 124 148 179 195 215 243 284 829 

Weber West 2 77 77 76 75 75 75 75 168 4,012 

West Haven 1,555 1,595 1,618 1,629 1,579 1,591 1,601 1,630 1,630 

Industrial 2,500 2,567 2,667 283 2,900 3,000 3,167 3,500 3,500 

Total 38,351 40,209 42,547 46,245 47,563 49,615 52,873 58,140 66,438 
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Table 4-4 

CWSID ERU Projections 

City/Area 2020 2022 2025 2030 2032 2035 2040 2050 
Build-Out 
(2060+)1 

Farr West 2,905 3,034 3,227 3,556 3,696 3,909 4,269 5,066 6,406 

Harrisville 2,643 2,750 3,170 4,039 4,124 4,254 4,451 4,794 4,794 

Hooper 1,909 2,146 2,484 3,011 3,304 3,696 4,243 5,030 7,404 

Marriott-
Slaterville 

295 398 536 738 880 1,064 1,307 1,623 2,007 

North Ogden 6,553 6,871 7,356 8,268 8,679 9,305 10,489 12,627 12,627 

Ogden 56,856 59,301 62,187 66,558 68,105 70,448 74,376 80,246 80,246 

Plain City 83 95 197 319 370 446 585 725 1,100 

Pleasant View 4,113 4,591 5,312 6,532 7,026 7,772 9,033 11,615 18,602 
Riverdale 4,481 4,843 5,244 8,983 6,292 6,761 7,639 8,531 9,351 

Roy 214 214 214 214 214 214 214 214 214 

South Ogden 7,703 8,034 8,541 9,419 9,834 10,404 10,404 10,404 10,404 

South Weber 2,598 2,792 3,088 3,600 3,811 4,132 4,685 4,685 4,685 

Uintah 631 645 660 698 724 764 830 926 1,338 

Uintah Highlands 746 762 864 965 1,060 1,165 1,293 1,446 1,548 

Washington 
Terrace 

4,269 4,554 4,637 4,620 4,601 4,575 4,575 4,572 4,572 

Weber West 1 1,367 1,593 1,896 2,294 2,497 2,758 3,116 3,644 10,639 

Weber West 2 441 441 436 431 430 430 429 965 23,035 

West Haven 6,267 6,670 7,263 7,495 8,111 8,451 8,881 9,591 9,591 

Industrial 2,500 2,567 2,667 2,833 2,900 3,000 3,167 3,500 3,500 

Total with 
Weber West 2 

106,574 112,300 119,979 132,023 136,658 143,548 153,986 170,384 212,777 

Total Without 
Weber West 2 

106,133 111,860 119,543 131,592 136,228 143,118 153,557 169,419 189,740 



GROWTH PROJECTIONS 

 
 

BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 16 

SECTION 5 FLOW PROJECTIONS 

Understanding the impacts of future growth on the sewer collection system includes estimating the 
future flow to the system. This memo will focus on the average daily flows. Peak flowrates will be 
estimated and discussed as part of later reports once the hydraulic modeling has been completed.  

5.1 WASTEWATER COMPONENTS 

Before projecting future growth in wastewater, one must first have an accurate understanding of 
wastewater flows. For most wastewater service providers, including CWSID, 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. 
 
5.1.1 DOMESTIC WASTEWATER 

Domestic flow consists of the wastewater contributions of residential and non-residential customers. 
While domestic flow varies significantly throughout the day, 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 ERUs as defined previously.  
 
5.1.2 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 
generally try to keep their systems from capturing groundwater, 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 gpd/ERU. 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 
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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 much higher than would be 
predicted by the standard for new infrastructure. Factors 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. 

5.1.3 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.).   
 
5.2 CALCULATED WASTEWATER COMPONENTS 

The contribution of each type of wastewater can be estimated based on historic flows. Average daily 
flows at the treatment plant from 2014 through 2021 are shown in Figure 5-1. Plotted against this 
data is the estimated contribution from each type of flow. Projecting the sewer domestic flow is 
straight forward. Domestic sewer flow projections can be estimated by multiplying the average flow 
per connection (198.4 gpd/ERU) by the historic number of ERUs. This results in a range of estimated 
domestic flows from 16.75 MGD in 2014 to 21.6 MGD in 2022. The remaining portion of flow was 
assumed to be from infiltration or inflow.  

As shown in the figure, the infiltration varies from year to year and seasonally throughout the year. 
Included in the figure is an estimate of average seasonal infiltration (i.e. seasonal variations you 
would expect to see most years) and variable infiltration (i.e. additional infiltration resulting from 
elevated groundwater conditions during wet years). From this data, a “low infiltration” condition was 
identified to correlate with the lowest average daily infiltration (troughs) as well as a “high 
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infiltration” condition to correlate with the highest average daily infiltration rates (peaks including 
variable infiltration). Based on this information, the existing infiltration per day ranges from about 
5.81 MGD to 26.3 MGD (this does not include effect from rainfall induced inflow). On the high end, 
the infiltration flow is even more than the flow from domestic flow. Historically, the infiltration per 
connection ranges from an average of 56 gpd/ERU to 264 gpd/ERU. 
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Figure 5-1. Historical Daily Average Flow From CWSID Plant 
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5.3 INFILTRATION FLOW PROJECTIONS 

Once existing flow has been identified, projection of future flows is relatively straight forward. 
Domestic sewer flow projections can be calculated by multiplying the average flow per connection 
(198.4 gpd/ERU) by the projected number of ERUs. As noted previously, it is expected that new 
connections and new pipelines will experience significantly less groundwater related infiltration. A 
rate of 33 gpd/ERU will be used for future infiltration based on modern materials and current 
construction standards. Historic infiltration is assumed to remain unchanged.  

The results of these projections are shown in Figure 5-2. Flows are expected to increase to nearly 60 
MGD by the year 2050. At buildout, flows may be near 73 MGD. As can be seen from Figure 5-2, the 
growth rate of sewer flow is anticipated to decrease over time. This is due to the decreasing rate of 
population growth within the potential CWSID service area as the area approaches full development.  



GROWTH PROJECTIONS 

 
 

BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 21 

 

Figure 5-2. Daily Average Flow Projections
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5.4 SUMMARY OF FLOW PROJECTION RESULTS 

The final range of projected average daily flows is provided in Table 5-1. 

 Table 5-1 

Projected Average Daily Flows 

Year 
Domestic 

Flow 
(mgd) 

Low Infiltration – 
Minimum Month 

(mgd) 

High 
Infiltration – 

Maximum 
Month 
(mgd) 

Total Sewer Flow 
– Maximum 

Month, Average 
Day 

(mgd) 

Total Sewer 
Flow – 

Average 
Month, 

Average Day 
(mgd) 

2022 22.02 5.81 25.81 47.84 37.84 

2025 23.80 5.93 26.18 49.98 39.86 

2030 26.19 6.11 26.76 52.95 42.62 

2032 27.11 6.18 26.98 54.09 43.69 

2035 28.47 6.28 27.31 55.79 45.27 

2040 30.54 6.44 27.82 58.36 47.64 

2050 33.80 6.69 28.60 62.40 51.44 

Build-Out with 
Weber West 2 

42.21 7.32 30.64 72.84 61.19 

Build-Out 
without Weber 
West 2 

37.64 6.98 29.53 67.17 55.89 

Percent Change 
with Weber 
West 2 

91.7% 25.9% 18.7% 52.3% 61.7% 

Percent Change 
without Weber 
West 2 

70.9% 20.0% 14.4% 40.4% 47.7% 

 
As can be seen from Table 5-1 and Figure 5-2, the future maximum month, average daily flow into 
the plant is expected to increase by approximately 40-50% depending on what development 
ultimately occurs in Weber West 2. This represents a significant increase in total flow and will likely 
require increased capacity to portions of the CWSID collections system. Even more significant may 
be the increase in domestic flow. This type of flow is expected to nearly double. Because nearly all 
the wastewater strength loading comes from this component, the impacts of this increase will need 
to be considered as part of treatment master planning. Peak flows and system capacity deficiencies 
will be discussed in a later report. 

  



GROWTH PROJECTIONS 

 
 

BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 23 

SECTION 6 CONCLUSIONS AND RECOMMENDATIONS 

Based on the growth projections discussed above, the following conclusions and recommendations 
can be made regarding future planning for CWSID service area growth: 

1. Service Area Growth Projections – The recommended growth projections are summarized 
in Table 4-4. These projections should be used as the basis for planning within the District. 
The total population served by the District is expected to nearly double between 2022 and 
build-out based on current projections. 

2. West Area Growth – Most of the District’s growth is expected to occur on its west side. This 
is especially true for growth beyond 2050. Of the 119,000 persons projected to be added after 
2050, more than half (65,000) are expected to come from the Weber West 2 area. Much about 
the West Weber 2 area is unknown at this time. Development patterns, densities, and even 
whether the District will serve the area or not are still in flux. It is recommended that the 
District pursue additional clarity from County planners before making any significant 
investments in capacity to serve the area. 

3. Daily Average Flow Projections – It is recommended that the projection of flow within the 
District shown in Table 5-1 be used as the basis for planning. The maximum month daily 
average flow is expected to increase by 40-50% depending on whether or not West Weber 2 
is annexed into the District. This represents a significant increase in total flow. Even though 
more than half of the existing to the plant comes from infiltration (during peak months), most 
of the projected increase in flow is expected to be due to growth in domestic flow. Deficiencies 
and peak flows will be discussed with later reports. 

4. Ongoing Updates – The projections contained here are based on assumptions regarding 
future development patterns. While these assumptions reflect the best available existing 
information, future changes to development plans are expected. It is recommended that, as 
development occurs throughout the District, the pattern and distribution of actual 
development be compared to these projections. The plan should then be updated reflect any 
major deviations from assumed growth patterns. Updates should also be made to reflect any 
changes in city general plans or expected annexation. 
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FARR WEST 

The City of Farr West is located on the North Side of Weber County along both the East and West 
Sides of I-15. Recent growth in Farr West has exceeded previous CWSID projections. As of the 2020 
U.S. Census, Farr West had a population of 7,691. Figure A-1 compares the population projections for 
Farr West based on the last CWSID master plan, the City General Plan, and the WFRC projections.  

 

Figure A-1: Farr West Population Projections 

As can be seen in Figure A-1, the newer WFRC projections show that the Growth in Farr West would 
be stagnant of the next 30 years. This would imply that the majority of the City is at Build-Out 
conditions; this is not the case. The 2015 Master Plan Projections and the City General Plan 
Projections follow a similar growth pattern. However, neither of these two accurately predicted the 
2020 population estimates from the U.S. Census. The final projections for Farr West were estimated 
by doing the following: 

1. Base Population Estimate – The Population projections started by using the 2020 Census 
estimates. 

2. Approximate Growth Percent – Between 2020 and 2030 it was assumed that the 
population would grow by approximately 20%. This is the average between the growth 
experienced in the 2020’s as well as the projected growth by Farr West for the 2030’s. 

3. Use Density’s/Developable Space for Build-Out – The population at build-out was 
estimated by taking the existing developed space density and extending it over the entire 
developable city. This assumed that the relationship between non-residential and residential 
would be the same. This resulted in an estimate of 14,600 which is within 10% of the City 
General Plan Projections. The small amount of additional growth in the general plan may 
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reflect expected increases in density beyond current zoning in the future. As a result, the City 
Projections are used beyond the year 2030. 

Table A-1 includes all of the population projections for Farr West. As actual growth occurs, these 
population projections should be updated to reflect new development. 

Table A-1 

Population Projections for Farr West 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 7,691 8,799 6,835 6,830 

2022 7,999 -- -- 6,962 

2025 8,460 -- -- 7,074 

2030 9,229 10,141 7,238 7,245 

2032 9,555 -- -- -- 

2035 10,043 -- -- 7,386 

2040 10,856 10,856 8,163 7,548 

2050 12,607 12,607 9,479 7,686 
Build-Out1 15,419 15,419 11,593 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area.  
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HARRISVILLE 

The City of Harrisville is located centrally within Weber County along Highway 89 between Ogden on 
the South and Pleasant View on the north. Recent growth in Harrisville has exceeded the projections 
from the previous CWSID Master Plan. As of the 2020 U.S. Census the population of Harrisville is 
7,036. Figure A-2 compares the population projections for Farr West based on the last CWSID master 
plan, the City General Plan, and the WFRC projections. 

 

Figure A-2: Harrisville Population Projections 

As can be seen from Figure A-2, the population projection for Harrisville are within a few percent of 
one another. To be conservative, the WRFC projections have been adjusted for the 2020 U.S. Census 
estimates and used as the final projections. However, since the WFRC projections have been created, 
a new 500-unit development has approached CWSID for sewer connections within the now closed 
Ben Lomond Golf Course. This development has been incorporated into the final projections as 
follows: 

1. Split Units into Two Timelines – It is assumed that 150 units will be built by 2025 with 
the remainder by 2030. This is an aggressive timeline to be conservative with the current 
housing climate.  

2. Associate Population with Units – Based on the 2020 U.S. Census estimates, the average 
household size in Harrisville is 3.65 people. It was assumed that this would be the average 
population for each unit. 

3. Build-Out Estimates – The build-out estimate was verified by comparing the density of 
Harrisville to estimated density of surrounding cities. Build-Out density of 4.94 
(population over entire city area) is slightly higher than cities with similar landuse. This 
is to be expected with the new 500-unit development. 
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Table A-2 includes all of the population projections for Harrisville. As actual growth occurs, these 
population projections should be updated to reflect new development. 

Table A-2 

Population Projections for Harrisville 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 7,036 6,577 6,314 7,013 

2022 7,284 -- -- 7,260 

2025 8,225 7,151 -- 7,652 

2030 10,081 7,711 7,741 8,229 

2032 10,258 -- -- -- 

2035 10,522 8,052 -- 8,669 

2040 10,922 8,351 8,146 9,067 

2050 11,605 8,613 8,428 9,748 
Build-Out1 11,605 8,946 9,782 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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HOOPER 

Hooper City is located on the southwest corner of Weber County and Includes Fremont Island as well 
as a large portion of the Great Salt Lake Wetlands. Fremont Island as well as the 100-yr Floodplain of 
the Great Salt Lake is not anticipated to be developed. This will decrease the potential growth for 
Hooper City. Not all of Hooper City is currently served by CWSID. Approximately 24% of the City 
population is still on Sceptic Tanks instead of the sewer system. These projections are for the entire 
population of Hooper. It is expected that as Hooper City is developed the entire population will 
eventually be serviced by CWSID.  

Hooper City General Plan Population Projections where not available when the CWISD projections 
were estimated. Instead, projections were compared to the 2015 CWSID Master Plan and updated 
WFRC projections, as shown in Figure A-3. Based on the U.S. Census, the population for Hooper City 
as of 2020 was 9,087. 

 

Figure A-3: Hooper City Population Projections 

As can be seen from Figure A-3, the 2015 Master Plan projections significantly underestimated the 
population growth within Hooper City. However, after about 2038, the 2015 Master Plan projections 
exceed the newer WFRC estimates. It is believed that this is due to the methodology used in the 
estimates. For this project, it is assumed that the boundaries of Hooper City will not change. Instead, 
population growth within annexable areas are accounted for by the service Area “West Weber 1”. 
As a result, the WFRC projections are used (once adjusted for the 2020 U.S. Census Values). Build-
out population was estimated by using an approximate density of 3.5 over the developable space. 
This resulted in a population of 23,274. 
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Table A-3 includes all of the population projections for Hooper. As actual growth occurs, these 
population projections should be updated to reflect new development. 

Table A-3 

Population Projections for Hooper 

Year Final 
Projections2 

2015 CWSID MP WFRC 

2020 6,600 6,688 9,467 

2022 7,385 -- 10,116 

2025 8,492 -- 11,132 

2030 10,192 10,434 12,809 

2032 11,122 -- -- 

2035 12,356 -- 14,345 

2040 14,044 16,141 15,706 

2050 16,426 21,400 17,719 
Build-Out1 23,274 27,289 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate 
capacity for the entire service area. 
2 The final projections are reduced based on a portion of Hooper Not being serviced. In 2022 76% 
of Hooper is served by CWSID. 

For this project it is assumed that the percentage of the City served by CWSID will increase at a steady 
rate until the entire City is within the service area.  
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MARRIOTT-SLATERVILLE 

Marriott-Slaterville is located in Central Weber County along both the East and West sides of I-15. On 
the east is the City of Ogden and on the west is unincorporated Weber County. As of 2020, the City 
had a population of 2,135 based on the U.S. Census. Based on estimates from CWSID, only about 48% 
of the city is currently connected to the sewer system. The remaining portion of the City’s wastewater 
is treated via locale sceptic tanks. The projections included here are for the entire population of 
Marriott-Slaterville. Figure A-4 compares the 2015 Master Plan Projections and the WFRC 
projections for Marriott-Slaterville population. 

 

Figure A-4: Marriott-Slaterville City Population Projections 

As can be seen in Figure A-4, the newer WFRC projections for Marriott-Slaterville estimate a higher 
quicker growth till 2030. Then, there is a gradual reduction in population growth. This pattern of 
growth is to be expected with a City like Marriott-Slaterville that has a lot of undeveloped space. Since 
the WFRC projections do not go as far out as the 2015 Master Plan projections, the 2015 Master Plan 
projections will be used as Build-Out for Marriott-Slaterville.  
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Table A-4 includes all of the population projections for Marriott-Slaterville. As actual growth occurs, 
these population projections should be updated to reflect new development. 

Table A-3 

Population Projections for Marriott-Slaterville 

Year Final 
Projections 

2015 CWSID MP WFRC 

2020 2,135 1,530 2,218 

2022 2,426 -- 2,520 

2025 2,812 -- 2,921 

2030 3,374 2,094 3,505 

2032 3,568 -- -- 

2035 3,858 -- 4,008 

2040 4,272 3,687 4,438 

2050 4,798 4,503 4,985 
Build-Out1 5,389 5,389 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate 
capacity for the entire service area. 

For this project it is assumed that the percentage of the City served by CWSID will increase at a steady 
rate until the entire City is within the service area.  
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NORTH OGDEN 

North Ogden City is located in the Northeast corner of Weber County bordering Pleasant View to the 
west and Ogden to the South. As North Ogden continues to develop, new population projections are 
needed to estimate future growth based on changes in Landuse and existing growth patterns. Figure 
A-5 compares projections of North Ogden Population growth from WFRC, 2015 Master Plan, and the 
Update City General Plan. 

 

Figure A-5: North Ogden City Population Projections 

As can be seen in Figure A-5, each of the three (3) population projections have nearly the same 
estimate for the 2020 population. However, after the year 2030, the population projections diverge. 
Based on Landuse within North Ogden City as well as the existing population growth, the City 
Population Projections have been selected for North Ogden City. Included with the projections is a 
build-out population of  36,638. Values of the final projections are include in Table A-5. 
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Table A-5 

Population Projections for North Ogden 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 20,916 20,916 19,927 20,505 

2022 21,810 -- -- 21,141 

2025 23,510 23,150 -- 21,880 

2030 25,623 25,623 25,351 23,200 

2032 26,718 -- -- -- 

2035 28,360 28,360 -- 24,320 

2040 31,389 24,742 36,923 25,257 

2050 36,638 -- 43,802 26,773 
Build-Out1 36,638 36,638 51,103 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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OGDEN 

Ogden City is the largest and most populous city in Weber County. Ogden is located on the Eastern 
side of the County between North and South Ogden. The majority of the developable portion Ogden 
City has been built-out. As a result, there will be minimal additional growth within Ogden City 
compared to the existing population. The population of Ogden City in 2020 was 87,321 based on the 
U.S. Census. Projections for Ogden City are shown in Figure A-6. 

 

Figure A-6: Ogden City Population Projections 

 As can be seen from Figure A-6, the population projections are nearly the same until 2030, where 
the WFRC projections continue to increase at nearly the same rate. However, the WFRC projections 
overshoot the City estimated Build-Out population. The final projections for Ogden incorporate the 
WFRC projections, but are adjusted with a build-out population of 112,041 to match the City’s 
estimate. Table A-6 provides the final projections for Ogden City.  
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Table A-6 

Population Projections for Ogden 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 87,321 -- 90,971 90,349 

2022 90,074 -- -- 93,197 

2025 93,266 -- -- 96,500 

2030 97,993 -- 100,123 101,391 

2032 99,634 -- -- -- 

2035 102,095 -- -- 105,635 

2040 106,146 -- 102,059 109,827 

2050 112,041 -- 105,457 116,333 
Build-Out1 112,041 112,041 106,934 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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PLAIN CITY 

Plain City is located in the northwest corner of Weber County. The majority of Plain City wastewater 
is not collected by CWSID. Instead, Plain City provides sewer services to its residents. A small portion 
of Plain City bordering Marriott-Slaterville to the South as well as Farr West to the east is serviced by 
CWSID. It is estimated that in 2022 approximately 336 individuals are served by CWSID. Based on 
conversations with Plain City representatives, it has been identified that only areas that are currently 
unincorporated Weber County within Plain City will be serviced. The following projections represent 
these areas.  

Within Plain City, there is approximately 881 acres of land that will eventually be served by CWSID. 
The majority of this land is currently Unincorporated Weber County with little to no existing 
development. Projections for this portion of Plain City are presented in Figure A-7 and Table A-7. 
Population projections for the entirety of Plain City are also included in Table A-7. 

 

Figure A-7: Plain City Served Population Projections 
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Table A-7 

Population Projections for Plain City 

Year Final 
Projections2 

City General 
Plan  

WFRC 

2020 295 7,895 4,187 

2022 336 -- 4,730 

2025 692 -- 5,393 

2030 1,106 -- 6,439 

2032 1,274 12,470 -- 

2035 1,527 -- 7,238 

2040 1,975 14,611 7,924 

2050 2,417 -- 9,085 
Build-Out1 3,552 -- -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate 
capacity for the entire service area. 
2 Final projections only represent the area of Plain City that is expected to be serviced by CWSID. 

As can be seen from Figure A-7 and Table A-7, the growth within Plain City is expected to remain 
nearly constant until 2040. This is fairly consistent with other projections for the entire city. The 
graph in Figure A-7 is slightly deceptive where the Build-Out population is represented by the year 
2060. This projection is not intended to show an increase in the growth rate after 2050, rather to 
verify that new projects have adequate capacity during the entirety of their service life.  
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PLEASANT VIEW 

Pleasant View City is located to the east of I-15 on the north end of Weber County. As of 2020, the 
population in Pleasant View was 11,083 based on the U.S. Census Bureau. Previous populations 
projections from CWSID underestimated the 2020 population while the City projection 
overestimated it, see Figure A-8.  

 

Figure A-8: Pleasant View Population Projections 

As can be seen in Figure A-8, the estimated growth rate for both the City General Plan and the last 
CWSID Master Plan are similar. Final projections for Pleasant View City were based on this growth 
rate using the 2020 U.S. Census as a starting point.  Build-Out population for Pleasant View was 
estimated using the City Landuse map and comparing the population of existing built-out areas to 
estimate final growth. Table A-8 presents the final population projections.  
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Table A-7 

Population Projections for Pleasant View 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 11,083 13,523 9204 9,635 

2022 11,992 -- -- 10,018 

2025 13,355 -- -- 10,524 

2030 15,627 19,067 11,876 11,236 

2032 16,535 -- -- 11,997 

2035 17,899 -- -- -- 

2040 20,170 24,611 15,626 12,542 

2050 24,714 -- 18,860 13,279 
Build-Out1 36,183 -- 22,337 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 

It is important to notice that on the east side of Pleasant View between I-15 and US-89, the 
undeveloped area is designated for Industrial/Business use. This has the potential to change the ratio 
of flow between residential and non-residential areas and should be monitored as development 
occurs. 
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RIVERDALE 

Riverdale is located on the south edge of Weber County just north of Hill Airforce Base. Prior 
population projections expected Riverdale to have neared Build-Out population around the year 
2020. This has not been the case. Within Riverdale there is still the potential for significant 
development, especially towards the southern portion of the City. As of 2020 the population of 
Riverdale was 9,343. Existing population projections for Riverdale are shown in Figure A-9. 

 

Figure A-9: Riverdale City Population Projections 

As can be seen from Figure A-9, the old Master Plan Projections and General plan projections show 
little to no growth within Riverdale for the next 40 years. As mentioned earlier, this is not realistic 
due the potential for growth within the city limits. Instead, the WFRC projections were adjusted to 
match the 2020 U.S. Census Estimate and are used as the final projections. Table A-9 shows the 
population projections for Riverdale. 
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Table A-9 

Population Projections for Riverdale 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 11,083 13,523 9204 9,635 

2022 11,992 -- -- 10,018 

2025 13,355 -- -- 10,524 

2030 15,627 19,067 11,876 11,236 

2032 16,535 -- -- 11,997 

2035 17,899 -- -- -- 

2040 20,170 24,611 15,626 12,542 

2050 24,714 -- 18,860 13,279 
Build-Out1 36,183 -- 22,337 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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SOUTH OGDEN 

South Ogden is located on the south west side of Weber County. Much of South Ogden has already 
been developed. Past projections for South Ogden are shown in Figure A-10. Based on the 2020 U.S. 
Census, the population in South Ogden in 2020 was 17,488. 

 

Figure A-10: South Ogden Population Projections 

As can be seen from Figure A-10, the three projections are initially similar. As the projections expand 
to the future they diverge. Based on aerial photographs of South Ogden and the existing city 
boundary, it is believed that the South Ogden General Plan projections include annexing a portion of 
unincorporated land to the south or allowing for more extensive redevelopment within the City 
limits. Based on this, the City General Plan projections are used as the basis for the final projections 
with a few modifications: 

1. Adjust for 2020 U.S. Census – Population projections from the General Plan were 
decreased so that is starts with a 2020 population of 17,488.0 

2. Buildout Conditions – It is assumed that the ratio of residential and non-residential 
growth will remain constant. The current relationship results in a build-out density of 
approximately 7.4 persons/acre. Projected this to the potential service area of South 
Ogden results in a build-out population of approximately 21,476 persons. 

The final projections for South Ogden are provided in Table A-10. 
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Table A-10 

Population Projections for South Ogden 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 17,488 17,893 17,941 18,063 

2022 18,006 -- -- 18,421 

2025 18,748 -- -- 18,922 

2030 20,080 20,080 18,885 19,480 

2032 20,675 -- -- -- 

2035 21,476 -- -- 19,965 

2040 -- 22,440 19,387 20,423 

2050 -- 25,174 19,387 21,220 
Build-Out1 21,476 -- 19,399 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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SOUTH WEBER 

South Weber City is located in Davis County boarding Uintah and Washington Terrace. Due to 
hydraulic concerns, CWSID has agreed to treat the Sewer from South Weber. Within South Weber, 
there is a large open gravel pit. It is assumed for these projections that this open pit will not be 
developed into residential housing in the future. If this changes, these projections should be updated 
to reflect the potential for increased population. Population projections for South Weber are shown 
in Figure A-11. 

 

Figure A-11: South Weber Population Projections 

From Figure A-11, it can be seen that the WFRC do not project as rapid growth as the previous master 
plan projections. The General Plan projections for the year 2040 corresponds with the City projected 
Build-Out Population. For South Weber, the build-out population projection was used to create a 
constant growth projection for South Weber. The final population projections are included in Table 
A-11. 
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Table A-11 

Population Projections for South Weber 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 7,867 -- 7,656 7,672 

2022 8,370 -- -- 7,781 

2025 9,125 -- -- 7,935 

2030 10,387 -- 10,001 8,163 

2032 10,887 -- -- -- 

2035 11,642 -- -- -- 

2040 12,900 12,900 14,578 8,454 

2050 -- -- 17,819 9,001 
Build-Out1 12,900 12,900 21,292 9,851 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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UINTAH 

Uintah is located in the southwest corner of Weber County. Currently, the majority of Uintah City is 
not serviced by CWSID. There is a small trailer court located in the west corner of the City that is 
serviced by CWSID. The current estimated population of the trailer court is 166 persons with an 
estimated buildout capacity of 332 persons. Unless Uintah decides to install a new sewer system to 
collect flows from the rest of the City, CWSID will continue to only service the single trailer court. As 
a result, for this project the timing of Uintah growth will not be the concern. Instead, it is the 
additional loading from the potential build-out population. Based on the current City General Plan 
and past sewer master plan, the build-out population for Uintah is 2,800.  
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WASHINGTON TERRACE 

Washington Terrace is located between the Weber River on the west and south and South Ogden on 
the east. Most of Washington Terrace is already build-out. There is a portion of the City to the extreme 
south that is undeveloped. This is due to the steep slopes as the elevation changes from the City Bench 
down to the Weber River. It is not anticipated that this portion of the city will ever develop. As a 
result, the population in Washington Terrace is only expected to increase by a few hundred persons.  

As of 2020, the population of Washington Terrace was 9,267 based on the U.S. Census. Accounting 
for the occasional infill development, the build-out population for Washington Terrace is expected to 
be nearly 9,378 persons. This assumes there will be little or no redevelopment within Washington 
Terrace. If this changes in the future, new projections will be required to account for changes in the 
required level of service. 
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WEST HAVEN 

West Haven is located on the south end of Weber County between Hooper to the west and Ogden to 
the east with Marriott-Slaterville and Unincorporated County to the north. West Haven has the 
potential for annexing a large portion of the Unincorporated County. This would result in significant 
increases in potential population. For the purpose of this study, all of the Unincorporated Weber 
County around West Haven will be accounted for separately from any surrounding City. The 
projections for West Haven will only include the current annexed are within city limits.  

Past projections underestimated the growth within West Haven. The 2020 population of West Haven 
based on the U.S. Census was 16,739. New projections are needed to represent growth within the 
City. Figure A-12 shows population projections for West Haven. 

 

Figure A-12: West Haven Population Projections 

As can be seen from Figure A-12, the growth rate for the General Plan and old Master Plan projections 
continue at a much faster rate than the WFRC projections. This is believed to be due to future 
annexation being included in the other projections. To not double count future population within the 
CWSID area, the WFRC projections are used as the basis for the final projections. However, the WFRC 
underestimated the 2020 U.S. Census estimates by over 20%. Final projections were adjusted by a 
constant factor based on the 2020 U.S. Census population. This also allowed for the WFRC growth 
rate to be closer to the City General Plan projections for the first 5-10 years. West Haven population 
projections are provided in Table A-12. 
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Table A-12 

Population Projections for West Haven 

Year Final 
Projections 

City General 
Plan  

2015 CWSID MP WFRC 

2020 16,739 18,180 13,121 13,764 

2022 17,815 -- -- 14,649 

2025 19,463 -- -- 16,004 

2030 21,343 26,087 21,731 17,550 

2032 21,935 -- -- 18,767 

2035 22,823 -- -- -- 

2040 23,940 33,995 32,674 19,685 

2050 25,709 -- 44,760 21,140 
Build-Out1 25,709 -- 58,405 -- 

1 Build-Out projections are used primarily to verify that any CWSID projects will have adequate capacity for the entire 
service area. 
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UNINCORPORATED WEBER COUNTY 

(UINTAH HIGHLANDS, WEBER WEST 1 & WEBER WEST 2) 

Unincorporated Weber County is split into three planning regions for this study; Uintah Highlands, 
Weber West 1 and Weber West 2. The Uintah Highlands consists of the developed, uincorporated 
county to the east of the valley. The Weber West areas include all of the unincorporated county to the 
west of existing city boundaries.  

Any “islands” of Unincorporated County that are complete surrounded by an existing city are 
accounted for within the surrounding city estimates. Population projections for each of these three 
regions are discussed below. 

UINTAH HIGHLANDS 

The area known as the “Uintah Highlands” is located on the eastern side of Weber County bordering 
Uintah and South Ogden to the west and Ogden to the north. Uintah Highlands has not been 
previously broken out as part of population projections. However, based on information from CWSID 
there are currently 2,303 persons within Uintah Highlands serviced by CWSID. Projections from the 
WFRC were adjusted to reflect the existing population projections. Final projections for Uintah 
Highlands are provided in Table A-13. 

Table A-13 

Population Projections for Uintah Highlands 

Year 
Final 

Projections 

2020 2,259 

2022 2,303 

2025 2,576 

2030 2,842 

2032 3,085 

2035 3,345 

2040 3,660 

2050 4,025 

Build-Out 4,263 

As can be seen from Table A-13, there is the potential for the population within Uintah Highlands to 
nearly double. This is reasonable with the amount of available developable space within the region.  

WEBER WEST 1 AND WEBER WEST 2 

The Weber West areas include the western unincorporated county. Current zoning requirements 
limit the average lot size to be no smaller than 1 unit per acre. Based on this assumption, the Weber 
County Planning Department estimates that there could be an additional 16,000 residential units 
built within these regions. Based on discussions with Weber County personnel, it is possible that as 
sewer services become more readily available the minimum lot size requirements might be adjusted 
to as many as 4 units per acre. This analysis will assume that the average lot size remains 
approximately 1 unit per acre. If this assumption significantly changes new projections would be 
required.  
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Projecting the rate of growth for Western Weber County is difficult. Currently there are not many 
services provided, especially west of the Weber River. To account for this, the Weber West area have 
been divided into two separate areas; Weber West 1 and Weber West 2. Weber West 1 includes all of 
the unincorporated area to the east and south of the Weber River while the Weber West 2 area 
includes the rest of the unincorporated county. This also follows closely with the current boundaries 
of the CWSID annexable service area. Discussions of each area are below. 

WEBER WEST 1 

The Weber West 1 area includes Unincorporated Weber County east of the Weber River. Portions of 
this area are expected to be annexed into existing cities, but the populations will only be counted for 
with this area. The WFRC includes projections for this area and are shown in Figure A-13. 

 

As can be seen from Figure A-13, the WFRC projections show minimal growth through 2040, when 
the growth rate is expected to increase to nearly 7.2% annually. This would not be consistent with 
growth in the surrounding areas. Instead, the projections for the Weber West 1 area are based on the 
average annual growth for the surrounding cities (West Haven, Hooper, Marriott-Slaterville, & Plain 
City). Table A-14 provides the average annual growth rate and projections for the Weber West 1 area. 
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Table A-14 

Population Projections for West Weber 1 

Year1 Surrounding 
City Average 

Annual Growth 

Final 
Population 
Projection 

WFRC 
Projections 

2010 4.3% -- -- 

2020 4.9% 4,477 4,477 

2022 4.3% 4,916 4,547 

2025 3.0% 5,551 4,616 

2030 2.2% 6,397 4,753 

2032 2.1% 6,676 -- 

2035 1.8% 7,094 4,864 

2040 1.3% 7,722 4,953 
2050 2.6% 8,710 8,544 

1 Growth Rates are the average annual percent increase in population till the next year provided. 

By using the surrounding area growth rates, the Weber West 1 population projections increase 
quicker than the WFRC projections. However, both projections are nearly the same by the year 2050. 
Since projections and the master plan recommendations should be reevaluated every 5-10 years, the 
values for the future will be updated as needed. If the Weber County estimates of 1 unit per acre is 
used, there would be approximately 8,800 units within the area. Based on an average household size 
of 3.6, that would result in a build-out density of 31,680 persons. Using an annual growth rate of 
2.6%, build-out might not be obtained until after the year 2100.  

WEBER WEST 2 

The Weber West 2 area is not currently part of the CWSID annexable service area. However, there 
has been significant development pressure west of the Weber River. A proposal has been made to 
pump sewer from this area across the Weber River and to tie-into the CWSID system. Projecting 
potential population (and flow) growth from this area is complicated. In addition to potential 
residential growth, there is the potential for significant flow from large industrial/non-residential 
users. So, instead of projecting future population and flow growth within Weber West 2, a 
relationship between the ERUs and the CWSID system capacity will be established. This will allow for 
identifying potential required projects based on any proposed development west of the Weber River. 
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Scope and Methodology

Introduction

BOWEN COLLINS & ASSOCIATES entered into an agreement with ADS Environmental Services to conduct 
flow monitoring at (20) twenty locations in the Central Weber Sanitary Collection System. The study was 
scheduled  for  a  period  of  (56) fifty-six days. Once in place, the flow monitoring equipment was used   to   
measure  depth,  velocity,  and   to quantify flows. Data obtained from the study will be used to evaluate capacity 
for master planning purposes.

Project Scope

The scope of this study involved using a flow monitor to quantify wastewater flow at the designated locations for 
the 56-day time period.  Specifically, the study included the following key components.

• Investigate the proposed flow-monitoring sites for adequate hydraulic conditions

• Flow monitor installations

• Flow monitor confirmations and data collections

• Flow data analysis

Equipment installation was completed on April 18, 2022.   The monitoring began on April 19, 
2022 and was completed on June 13, 2022.   Upon completion of the study, equipment was 
removed from the system.

Flow Monitoring Equipment

The ADS Trinton+ monitor was selected for this project.  This flow monitor is an area velocity flow monitor that uses both 
the Continuity and Manning's equations to measure flow.

The ADS Triton+ monitor consists of data acquisition sensors and a battery-powered microcomputer.  The 
microcomputer includes a processor unit, data storage, and an on-board clock to control and synchronize the sensor 
recordings.  The monitor was programmed to acquire and store depth of flow and velocity readings at 5-minute intervals.

The Triton+ monitor features cross-checking using multiple technologies in each sensor for continuous running of 
comparisons and tolerances.  The Triton+ monitor can support two (2) sets of sensors.  The sensor option used for this 
project was: 

The Peak Combo Sensor installed at the bottom of the pipe includes three types of data acquisition technologies. 

The up looking ultrasonic depth uses sound waves from two independent transceivers to measure the distance from 
the sensor upward toward the flow surface; applying the speed of sound in the water and the temperature measured by 

Page 1 of 144



sensor to calculate depth.
 
The pressure depth is calculated by using a piezo-resistive crystal to determine the difference between hydrostatic and 
atmospheric pressure.  The pressure sensor is temperature compensated and vented to the atmosphere through a 
desiccant filled breather tube. 
 
To obtain peak velocity, the sensor sends an ultrasonic signal at an angle upward through the widest cross-section of 
the oncoming flow.  The signal is reflected by suspended particles, air bubbles, or organic matter with a frequency shift 
proportional to the velocity of the reflecting objects.  The reflected signal is received by the sensor and processed using 
digital spectrum analysis to determine the peak flow velocity.
 
 
Installation
 
Installation of flow monitoring equipment typically proceeds in four steps.  First, the site is investigated for safety and to 
determine physical and hydraulic suitability for the flow monitoring equipment.  Second, the equipment is physically 
installed at the selected location. Third, the monitor is tested to assure proper operation of the velocity and depth of flow 
sensors and verify that the monitor clock is operational and synchronized to the master computer clock.  Fourth, the 
depth and velocity sensors are confirmed and line confirmations are performed. 
 
In pipes up to 42 inches in diameter, the sensors were mounted on expandable stainless steel rings, inserted at least a 
foot upstream into influent pipes and tightened against the inside walls of the pipes. Influent pipe installations reduce the 
influences of turbulence and backwater often caused by changes in channel geometry in manholes. 
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Data Collection, Confirmation, and Quality Assurance

Data collection was done remotely via wireless connect on a weekly basis via ADS Field Representatives. During the 
monitoring period, field crews visit each monitoring location to verify proper monitor operation and document field 
conditions. The following quality assurance steps are taken to assure the integrity of the collected data:

Measure power supplies: monitors were powered by dry cell battery packs. Voltages were recorded and battery packs 
replaced, as necessary. Separate batteries provided back-up power to memory allowing primary batteries to be replaced 
without loss of data.

Clock synchronization: Field crews synchronized monitor clocks to master clocks.

Confirm depth and velocity readings: Field crews descended into meter manholes to manually measure depths and 
velocities and compare them meter readings to confirm that they agreed. They also measured silt levels, if any, in the 
inverts of the pipes. Silt areas were subtracted from flow areas to compute true areas of flow.

Confirm average velocities through cross-sectional velocity profiles: Since ADS velocity sensors measure peak 
velocity, field crews collected cross-sectional velocity profiles in order to develop a relationship between peak and 
average velocity in lines that meet the hydraulic criteria.

Upload and Review Data: Data collected from the monitors were uploaded and reviewed by a Data Analyst for 
completeness, outliers and deviations in the flow patterns, which indicate system anomalies or equipment failure.

Flow Quantification Methods

There are two main equations used to measure open channel flow: the Continuity Equation and the Manning 
Equation. The Continuity Equation, which is considered the most accurate, can be used if both depth of flow and velocity 
are available. In cases where velocity measurements are not available or not practical to obtain, the Manning Equation 
can be used to estimate velocity from the depth data based on certain physical characteristics of the pipe (i.e. the slope 
and roughness of the pipe being measured). However, the Manning equation assumes uniform, steady flow hydraulic 
conditions with non-varying roughness, which are typically invalid assumptions in most sanitary sewers. The Continuity 
Equation was used exclusively for this study.

Continuity Equation
The Continuity Equation states that the flow quantity (Q) is equal to the wetted area (A) multiplied by the average velocity 
(V) of the flow.
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Q = A * V   

This equation is applicable in a variety of conditions including backwater, surcharge, and reverse flow. 

Data Analysis and Presentation

Data Analysis

A flow monitor is typically programmed to collect data at 5-minute intervals throughout the monitoring period.  The 
monitor stores raw data consisting of (1) the ultrasonic depth, (2) the peak velocity and (3) the pressure depth.  The data 
is imported into ADS's proprietary software and is examined by a data analyst to verify its integrity.  The data analyst also 
reviews the daily field reports and site visit records to identify conditions that would affect the collected data.

Velocity profiles and the line confirmation data developed by the field personnel are reviewed by the data analyst to 
identify inconsistencies and verify data integrity.  Velocity profiles are reviewed and an average to peak velocity ratio is 
calculated for the site.  This ratio is used in converting the peak velocity measured by the sensor to the average velocity 
used in the Continuity equation.  The data analyst selects which depth sensor entity will be used to calculate the final 
depth information.  Silt and/or debris are often present in sewer lines.  When present, silt levels are measured at each 
site visit.   They are reviewed by the data analyst and representative silt levels established.  Silt reduces the cross 
sectional area of the flow.  Debris causes flow to become deeper and slower.  Calculated flow should remain consistent 
in both hydraulic conditions.  Debris may result in reduced line capacity.

Occasionally the velocity sensor's performance may be compromised resulting in invalid readings sporadically during the 
monitoring period. This is generally caused by excessive debris (silt) blocking the sensor's crystals, shallow flows (~< 1") 
that may drop below the top of the sensor or very clear flows lacking the particles needed to measure rate. In order to use 
the Continuity equation to quantify the flow during these periods, a Data Analyst and/or Engineer will use the site's 
historical pipe curve (depth vs. velocity) data along with valid field confirmations to  reconstitute and replace the false 
velocity recordings with expected velocity readings for a given historical depth along the curve.

Selections for the above parameters can be constant or can change during the monitoring period.  While the data 
analysis process is described in a linear manner, it often requires an iterative approach to accurately complete.

Data Presentation

This type of flow monitoring project generates a large volume of data.  To facilitate review of the data, results have been 
provided in graphical and tabular formats.  The flow data is presented graphically in the form of scattergraphs and 
hydrographs.  Hydrographs are based on 15 minute averaging.  Tables are provided in daily average format.  These 
tables show the flow rate for each day, along with the daily minimum and maximums, the times they were observed, the 
total daily flow, and total flow for the month (or monitoring period).  The following explanation of terms may aid in 
interpretation of the tables and hydrographs. 

DFINAL - Final calculated depth measurement (in inches) 

QFINAL - Final calculated flow rate (in MGD) 

VFINAL - Final calculated flow velocity (in feet per second) 

REPORT TOTAL - Total volume of flow recorded for the indicated time period (in MG)
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Site Commentary

Site Information

CW01

Pipe Dimensions 30"

Silt Level 0.00"

Overview

Site  CW01   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that the line was 
impacted by debris and backwater conditions were observed.  Although debris caused depth to become deeper and 
velocity slower, the calculated flow remained consistent. The presence of debris may result in reduced line capacity.  
Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW10 was positioned upstream of location CW03 (See CW03 Site Commentary For Balancing 
Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 6.94 inches, this site utilized 23.13 percent of full pipe depth.  The 
hourly averaged peak depth of 8.69 inches represented 28.97 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 6.94 1.96 1.117

 Minimum 5.29  1.25 0.515

 Maximum 8.79  2.58 1.991

Time of Minimum 5/15/2022 07:10 6/12/2022 07:10 4/19/2022 03:40

Time of Maximum 5/30/2022 13:10 5/22/2022 22:00 5/30/2022 13:20

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.160401

Longitude: ‐111.995138

Site Sketch Profile View or Photo

Sensor Shot

CW01

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
NEED HELP FROM CITY TO CONTACT OWNER FOR ACCESS

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

5838 S WEBER DR

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/18//2022

Access

Temporary 

30.00X30.13

Traffic

SW029 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

9:07AM 30.00X30.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

7.63

Velocity Sensor Offset (in)

1.99

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 04:20 5.38 08:35 7.75 6.79 03:40 1.31 20:05 2.31 1.94 03:40 0.515 21:40 1.505 1.071 1.071

04/20/2022 04:20 5.45 23:15 7.93 6.84 04:05 1.40 23:05 2.43 1.98 04:05 0.556 23:05 1.623 1.105 1.105

04/21/2022 05:35 5.44 09:55 7.72 6.77 03:40 1.36 09:15 2.28 1.94 05:40 0.554 09:20 1.472 1.064 1.064

04/22/2022 05:20 5.41 10:25 7.64 6.81 05:05 1.35 09:00 2.28 1.94 05:05 0.535 10:25 1.453 1.076 1.076

04/23/2022 07:20 5.43 11:55 7.95 6.86 06:30 1.33 12:50 2.37 1.95 06:30 0.532 11:55 1.596 1.101 1.101

04/24/2022 07:30 5.46 22:45 8.05 6.96 06:05 1.38 22:25 2.41 1.97 06:05 0.549 22:25 1.648 1.135 1.135

04/25/2022 05:10 5.55 22:25 7.86 6.91 05:15 1.38 22:25 2.34 1.98 05:15 0.561 22:25 1.556 1.120 1.120

04/26/2022 04:30 5.38 22:35 7.79 6.77 04:25 1.41 21:30 2.33 1.93 04:30 0.547 21:30 1.513 1.063 1.063

04/27/2022 05:30 5.40 09:30 7.70 6.77 06:00 1.37 10:35 2.28 1.94 06:00 0.547 10:35 1.445 1.067 1.067

04/28/2022 04:40 5.39 22:15 7.81 6.78 05:35 1.41 22:35 2.32 1.93 05:35 0.551 22:35 1.489 1.064 1.064

04/29/2022 05:25 5.50 10:35 7.67 6.80 05:15 1.38 10:40 2.23 1.93 05:15 0.554 10:40 1.433 1.068 1.068

04/30/2022 07:00 5.34 12:15 8.09 6.87 07:00 1.41 11:15 2.35 1.96 07:00 0.540 12:15 1.611 1.110 1.110

05/01/2022 07:55 5.46 12:30 8.12 6.96 06:45 1.38 12:25 2.43 1.99 06:45 0.548 12:25 1.664 1.144 1.144

05/02/2022 03:45 5.43 21:15 7.90 6.90 05:05 1.48 20:50 2.38 2.00 05:05 0.593 21:55 1.557 1.131 1.131

05/03/2022 05:15 5.53 22:10 7.81 6.85 03:10 1.53 22:05 2.39 2.02 04:15 0.634 22:10 1.572 1.127 1.127

05/04/2022 05:25 5.45 22:50 7.78 6.84 04:55 1.50 22:15 2.36 1.99 04:55 0.596 22:45 1.531 1.107 1.107

05/05/2022 04:00 5.44 10:10 7.72 6.77 04:00 1.46 09:20 2.38 1.95 04:00 0.575 09:20 1.537 1.069 1.069

05/06/2022 05:30 5.42 10:20 7.65 6.75 05:05 1.47 10:15 2.27 1.95 05:05 0.576 10:15 1.447 1.060 1.060

05/07/2022 07:35 5.48 12:05 8.12 6.88 07:20 1.45 11:45 2.46 1.97 07:35 0.581 11:45 1.700 1.111 1.111

05/08/2022 06:55 5.47 12:05 8.29 6.98 06:50 1.40 11:30 2.37 1.97 06:50 0.559 12:10 1.685 1.138 1.138

05/09/2022 05:20 5.51 22:40 7.91 6.94 06:00 1.43 23:10 2.35 1.96 05:15 0.582 23:10 1.535 1.114 1.114

05/10/2022 05:25 5.40 22:45 7.91 6.85 05:25 1.34 22:10 2.36 1.94 05:25 0.523 22:45 1.569 1.083 1.083

05/11/2022 05:00 5.47 23:10 7.83 6.83 06:05 1.39 23:30 2.38 1.95 06:05 0.557 23:30 1.555 1.084 1.084

05/12/2022 05:30 5.53 22:40 7.91 6.89 04:15 1.43 22:35 2.42 1.98 04:15 0.589 22:35 1.624 1.115 1.115

05/13/2022 05:10 5.49 09:45 7.70 6.79 06:20 1.52 10:55 2.31 1.98 05:05 0.611 09:40 1.464 1.085 1.085

05/14/2022 06:50 5.44 11:50 7.98 6.83 06:25 1.48 11:10 2.37 1.99 06:25 0.588 11:50 1.589 1.110 1.110

05/15/2022 07:10 5.29 12:25 7.97 6.89 03:45 1.45 22:20 2.49 2.01 07:10 0.556 22:20 1.658 1.141 1.141

05/16/2022 06:15 5.47 23:25 7.81 6.87 06:10 1.50 22:55 2.39 2.01 06:10 0.598 22:50 1.558 1.123 1.123

05/17/2022 05:35 5.46 23:30 7.77 6.79 04:40 1.55 22:50 2.37 1.97 04:40 0.620 23:10 1.526 1.086 1.086

05/18/2022 05:20 5.41 10:40 8.12 6.92 03:50 1.47 22:50 2.35 1.91 05:10 0.584 22:50 1.589 1.081 1.081

05/19/2022 04:35 5.47 22:35 7.81 6.82 04:25 1.51 22:55 2.29 1.95 04:25 0.604 22:40 1.483 1.080 1.080

05/20/2022 05:30 5.41 09:55 7.83 6.80 04:50 1.41 10:05 2.31 1.94 04:20 0.557 10:05 1.511 1.068 1.068

05/21/2022 05:45 5.54 12:35 8.14 6.95 07:45 1.49 14:15 2.36 1.98 07:45 0.607 14:15 1.602 1.134 1.134

05/22/2022 07:25 5.57 12:55 8.16 7.04 06:50 1.52 22:00 2.58 2.03 06:50 0.624 22:00 1.706 1.186 1.186

05/23/2022 05:05 5.67 22:45 8.06 7.04 03:40 1.60 22:55 2.41 2.03 05:00 0.677 22:55 1.629 1.175 1.175

05/24/2022 06:05 5.57 22:05 8.23 7.13 04:25 1.46 09:30 2.35 1.91 04:25 0.600 09:30 1.535 1.121 1.121

05/25/2022 05:25 5.50 00:00 8.04 6.91 03:45 1.39 23:30 2.41 1.97 04:05 0.610 23:30 1.592 1.113 1.113

05/26/2022 05:10 5.53 23:20 7.76 6.84 04:05 1.45 22:55 2.42 1.99 04:05 0.589 22:55 1.567 1.109 1.109

05/27/2022 05:40 5.49 10:50 7.57 6.76 05:20 1.49 10:30 2.23 1.95 05:20 0.602 10:25 1.388 1.065 1.065

05/28/2022 07:35 5.42 13:05 7.90 6.81 05:30 1.44 13:00 2.47 1.98 07:35 0.572 13:00 1.653 1.106 1.106

05/29/2022 07:55 5.81 12:00 8.22 7.00 07:55 1.60 12:00 2.48 2.04 07:55 0.693 12:00 1.759 1.170 1.170

05/30/2022 03:45 5.94 13:10 8.79 7.35 03:40 1.63 13:20 2.57 2.10 03:40 0.728 13:20 1.991 1.301 1.301

05/31/2022 04:20 5.78 12:30 8.00 7.08 04:10 1.55 21:40 2.38 2.06 04:10 0.670 12:30 1.609 1.203 1.203

06/01/2022 04:20 5.79 10:40 7.82 7.09 06:25 1.54 21:25 2.39 2.07 06:25 0.667 21:25 1.549 1.211 1.211

06/02/2022 05:25 5.56 10:40 7.77 6.96 05:55 1.49 10:45 2.54 2.03 05:55 0.610 10:45 1.651 1.161 1.161

06/03/2022 06:25 5.51 12:45 7.64 6.86 05:10 1.40 12:40 2.49 2.02 05:10 0.567 12:40 1.589 1.130 1.130

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW01, Pipe Height: 30.00 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 06:00 5.50 12:25 7.96 6.87 07:05 1.48 12:55 2.47 2.03 07:20 0.596 12:55 1.647 1.144 1.144

06/05/2022 07:20 5.44 12:10 7.83 6.86 07:40 1.37 13:30 2.43 2.02 07:40 0.545 12:10 1.579 1.137 1.137

06/06/2022 04:30 5.53 23:05 7.85 6.95 04:35 1.51 12:30 2.46 2.06 04:35 0.612 22:55 1.594 1.178 1.178

06/07/2022 05:25 5.54 23:55 8.04 6.97 05:25 1.52 00:00 2.40 2.00 05:25 0.615 00:00 1.556 1.138 1.138

06/08/2022 05:10 5.53 22:10 8.17 7.23 03:00 1.52 10:20 2.33 1.86 05:35 0.620 10:20 1.441 1.109 1.109

06/09/2022 05:25 6.12 00:10 8.10 7.39 05:00 1.28 23:05 2.09 1.76 05:25 0.598 12:45 1.402 1.090 1.090

06/10/2022 06:10 6.13 19:50 8.02 7.34 04:45 1.31 00:00 2.08 1.77 04:45 0.629 19:50 1.407 1.085 1.085

06/11/2022 06:20 5.99 12:45 8.21 7.31 06:25 1.25 11:45 2.14 1.79 06:25 0.567 11:45 1.483 1.100 1.100

06/12/2022 07:05 5.93 13:25 8.19 7.31 07:10 1.25 12:25 2.18 1.84 07:10 0.557 12:25 1.538 1.132 1.132

06/13/2022 05:20 5.94 12:10 8.06 7.32 04:25 1.29 21:20 2.14 1.83 04:25 0.585 21:20 1.466 1.126 1.125

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

6.94 1.96

62.523

1.117

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW02

Pipe Dimensions 60.38"

Silt Level 0.00"

Overview

Site   CW02   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that both free flow and 
backwater conditions were recorded.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 26.58 inches, this site utilized 44.02 percent of full pipe depth.  The 
hourly averaged peak depth of  28.85 inches represented 47.78 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 26.58 0.62 3.364

 Minimum 12.32  0.19 0.996

 Maximum 32.96  2.34 7.834

Time of Minimum 4/28/2022 07:50 6/4/2022 14:05 4/24/2022 15:40

Time of Maximum 5/5/2022 13:55 4/28/2022 07:55 5/5/2022 13:55

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.272425

Longitude: ‐112.041658

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

1:22PM 60.38X60.38

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

27.13

Velocity Sensor Offset (in)

0.91

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/18//2022

Access

Temporary 

60.38X60.38

Traffic

Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW02

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
INSIDE  CENTRAL WEBER SEWER DISTRICT

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

W PIONEER RD

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 01:40 24.59 07:45 29.20 26.67 13:30 0.23 13:45 1.12 0.62 13:30 1.292 12:45 6.193 3.359 3.359

04/20/2022 01:10 24.89 08:25 29.46 26.79 08:50 0.25 09:40 1.13 0.56 09:25 1.460 20:05 5.949 3.084 3.084

04/21/2022 16:10 24.39 09:40 28.87 26.68 10:35 0.29 10:55 1.14 0.55 15:40 1.614 10:55 6.359 3.000 3.000

04/22/2022 07:00 21.83 10:10 28.90 26.18 16:10 0.25 16:50 1.14 0.58 16:10 1.493 16:50 5.925 3.062 3.062

04/23/2022 00:55 25.07 10:40 29.49 26.75 12:55 0.27 13:55 1.15 0.56 15:20 1.459 13:55 6.195 3.044 3.044

04/24/2022 15:50 24.42 11:40 29.54 26.91 15:40 0.20 20:50 1.07 0.54 15:40 0.996 20:50 5.564 2.999 2.999

04/25/2022 07:25 22.10 09:45 29.31 26.38 16:40 0.25 12:55 1.16 0.57 16:40 1.429 12:55 6.513 3.046 3.046

04/26/2022 01:45 24.87 09:40 28.87 26.80 23:25 0.26 12:00 1.12 0.56 23:25 1.440 12:00 6.157 3.062 3.062

04/27/2022 16:05 24.23 09:00 29.17 26.58 11:30 0.32 15:05 1.24 0.66 03:50 1.755 15:05 6.474 3.609 3.609

04/28/2022 07:50 12.32 09:55 28.57 24.81 15:30 0.32 07:55 2.34 0.81 15:30 1.716 23:00 5.811 3.670 3.670

04/29/2022 03:05 24.98 08:50 29.68 26.75 11:25 0.26 20:45 1.16 0.64 11:25 1.486 20:45 6.196 3.524 3.524

04/30/2022 02:25 24.74 12:15 29.22 26.71 12:40 0.28 13:55 1.04 0.64 15:45 1.594 12:10 6.019 3.482 3.482

05/01/2022 08:45 13.54 11:45 30.03 24.84 12:05 0.22 08:50 1.85 0.70 12:05 1.309 02:15 6.015 3.298 3.298

05/02/2022 04:45 24.79 09:05 28.56 26.62 13:20 0.22 20:10 1.15 0.64 13:20 1.143 20:10 6.162 3.488 3.488

05/03/2022 16:10 22.76 09:20 29.58 26.75 00:50 0.35 12:15 1.10 0.64 00:50 1.801 09:10 6.154 3.496 3.496

05/04/2022 13:35 24.00 09:50 29.64 26.97 22:40 0.36 19:10 1.16 0.56 15:25 1.983 19:10 6.337 3.111 3.111

05/05/2022 14:45 19.67 13:55 32.96 26.84 13:10 0.31 14:50 1.37 0.57 17:25 1.667 13:55 7.834 3.108 3.108

05/06/2022 16:15 24.17 09:55 28.55 26.65 01:45 0.32 16:15 1.32 0.57 16:10 1.636 20:00 6.438 3.121 3.121

05/07/2022 15:15 25.19 10:35 28.79 26.76 11:05 0.32 09:30 1.24 0.59 02:25 1.765 09:30 6.499 3.262 3.262

05/08/2022 01:35 25.21 09:40 28.59 26.69 06:50 0.33 06:45 1.14 0.59 06:25 1.754 19:20 6.119 3.214 3.214

05/09/2022 16:30 24.22 17:45 28.26 26.56 07:00 0.32 06:15 1.27 0.59 01:50 1.742 17:55 6.588 3.183 3.183

05/10/2022 08:15 23.82 09:10 29.25 26.40 05:10 0.23 22:30 1.18 0.58 05:10 1.324 09:25 6.504 3.140 3.140

05/11/2022 01:40 24.63 07:30 28.10 26.44 00:10 0.25 20:35 1.20 0.62 00:10 1.344 20:35 6.485 3.337 3.337

05/12/2022 16:20 24.20 06:55 28.54 26.29 01:40 0.22 10:45 1.17 0.62 01:40 1.097 10:45 6.210 3.327 3.327

05/13/2022 02:05 24.73 08:35 28.07 26.34 13:45 0.26 22:50 1.18 0.63 13:45 1.388 19:20 6.328 3.378 3.378

05/14/2022 03:25 25.02 08:55 28.81 26.56 21:40 0.24 04:50 1.22 0.57 21:40 1.306 04:50 6.251 3.105 3.105

05/15/2022 04:55 25.08 10:40 28.79 26.69 12:35 0.24 21:10 1.21 0.57 12:35 1.390 21:10 6.527 3.094 3.094

05/16/2022 02:10 24.60 09:10 28.60 26.69 11:40 0.23 03:40 1.19 0.57 11:40 1.308 22:30 6.352 3.142 3.142

05/17/2022 02:35 24.67 09:55 29.22 26.74 00:10 0.28 06:10 1.17 0.57 00:10 1.513 06:10 6.208 3.139 3.139

05/18/2022 16:30 24.26 09:40 28.52 26.74 20:30 0.33 09:10 1.19 0.57 01:05 1.722 09:10 6.736 3.122 3.122

05/19/2022 02:05 24.84 09:00 28.82 26.69 02:35 0.33 03:30 1.24 0.58 02:35 1.773 03:30 6.266 3.161 3.161

05/20/2022 01:25 24.85 08:35 28.54 26.61 12:20 0.32 04:15 1.25 0.58 01:15 1.728 09:15 6.868 3.155 3.155

05/21/2022 16:45 23.98 09:50 29.14 26.66 11:25 0.32 03:50 1.20 0.57 17:05 1.678 12:55 6.585 3.117 3.117

05/22/2022 02:05 25.09 11:20 28.83 26.78 11:35 0.33 09:20 1.15 0.56 17:55 1.814 11:50 6.340 3.097 3.097

05/23/2022 02:45 24.93 09:05 28.95 26.76 18:55 0.33 04:35 1.19 0.57 01:25 1.795 23:10 6.347 3.139 3.139

05/24/2022 16:35 24.10 09:15 28.76 26.64 13:55 0.34 02:00 1.28 0.60 16:35 1.790 09:25 6.918 3.259 3.259

05/25/2022 02:15 24.54 08:30 28.40 26.71 08:55 0.34 21:05 1.14 0.60 01:55 1.812 16:30 6.433 3.267 3.267

05/26/2022 03:05 24.70 08:40 28.83 26.75 14:05 0.33 03:05 1.33 0.61 14:05 1.790 03:05 6.595 3.327 3.327

05/27/2022 16:55 24.62 08:55 29.35 26.67 23:00 0.32 04:30 1.23 0.61 23:00 1.710 21:45 6.621 3.340 3.340

05/28/2022 18:15 25.01 10:35 29.01 26.70 12:30 0.34 17:25 1.18 0.61 01:30 1.897 17:25 6.531 3.331 3.331

05/29/2022 03:40 24.30 07:20 29.10 26.67 16:25 0.33 16:10 1.17 0.58 16:25 1.768 22:50 6.510 3.150 3.150

05/30/2022 19:35 23.75 05:55 29.97 26.33 09:30 0.33 19:25 1.36 0.70 15:15 1.654 17:55 6.963 3.730 3.730

05/31/2022 03:10 24.11 04:50 29.84 26.44 18:25 0.32 14:25 1.17 0.69 18:25 1.660 14:25 6.337 3.692 3.692

06/01/2022 01:05 24.76 08:40 28.35 26.66 21:10 0.32 18:40 1.27 0.62 21:10 1.772 18:40 7.057 3.360 3.360

06/02/2022 03:40 24.53 09:55 29.08 26.84 19:20 0.33 02:10 1.24 0.59 17:05 1.698 18:30 6.437 3.282 3.282

06/03/2022 15:55 24.25 17:00 29.12 26.76 10:55 0.33 15:40 1.37 0.65 14:40 1.868 15:40 6.691 3.580 3.580

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW02, Pipe Height: 60.38 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 03:05 25.11 11:00 28.47 26.64 14:05 0.19 03:35 1.19 0.70 14:05 1.090 10:15 6.270 3.810 3.810

06/05/2022 17:10 24.69 10:45 28.44 26.56 13:30 0.25 03:50 1.24 0.71 13:30 1.457 03:50 6.298 3.831 3.831

06/06/2022 02:25 24.77 08:50 28.26 26.50 09:10 0.23 04:40 1.23 0.68 10:00 1.308 04:40 6.340 3.664 3.664

06/07/2022 02:00 24.80 07:15 27.99 26.56 19:15 0.37 18:20 1.16 0.74 14:00 2.007 10:10 6.306 4.014 4.014

06/08/2022 08:20 23.86 07:30 29.60 26.50 12:45 0.29 02:50 1.28 0.70 12:45 1.604 02:50 6.336 3.796 3.796

06/09/2022 03:15 24.77 07:50 28.57 26.61 12:15 0.27 06:05 1.20 0.72 12:15 1.535 11:45 6.319 3.927 3.927

06/10/2022 02:35 24.72 07:40 28.23 26.70 19:55 0.28 02:35 1.38 0.69 13:10 1.594 02:35 6.828 3.794 3.794

06/11/2022 02:10 24.88 11:10 28.49 26.69 15:55 0.23 08:55 1.21 0.71 15:55 1.233 08:55 6.669 3.915 3.915

06/12/2022 02:35 24.91 09:45 28.81 26.78 23:20 0.21 07:15 1.18 0.70 23:20 1.186 19:45 6.365 3.844 3.844

06/13/2022 02:45 25.02 10:55 28.35 26.57 15:00 0.22 01:25 1.19 0.69 15:00 1.196 07:40 6.262 3.770 3.768

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

26.58 0.62

188.356

3.364

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW03

Pipe Dimensions 30"

Silt Level 0.00"

Overview

Site   CW03   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that the line remained 
free flowing throughout the study period.  Flow is transitional as it operates between subcritical and supercritical 
conditions.    Unstable conditions may be experienced during transitional periods. 

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of locations CW01 and CW10.  Flows are balanced.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 7.68 inches, this site utilized 25.60 percent of full pipe depth.  The 
hourly averaged peak depth of 9.76 inches represented 32.53 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 7.68 3.71 2.432

 Minimum 5.26  2.30 0.932

 Maximum 9.92  4.78 4.377

Time of Minimum 4/24/2022 07:05 5/28/2022 05:40 5/12/2022 04:40

Time of Maximum 5/30/2022 13:55 5/30/2022 13:55 5/30/2022 13:55

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.190054

Longitude: ‐111.991214

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

9:01AM 30X30

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

8.50

Velocity Sensor Offset (in)

4.92

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

30X30

Traffic

SW050 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW03

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
USE G.P.S TO LOCATE MH 

Ogden.BowenClns.TFM.UT22

NoneWalk (Wooded)

Site Access Details:

Site Address /Location:

22773.11.325

RAILROAD AVE

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 04:00 5.96 21:00 8.67 7.44 03:15 2.78 20:55 4.35 3.81 03:15 1.269 20:55 3.298 2.380 2.380

04/20/2022 06:00 5.99 09:40 8.58 7.56 01:50 2.60 09:00 4.43 3.85 01:50 1.195 22:20 3.287 2.462 2.462

04/21/2022 05:55 6.04 10:30 8.44 7.45 04:05 2.88 11:05 4.40 3.80 04:05 1.396 11:05 3.165 2.373 2.373

04/22/2022 04:40 5.79 10:45 8.34 7.46 04:55 2.67 13:50 4.48 3.79 04:50 1.165 13:50 3.125 2.375 2.375

04/23/2022 06:25 5.43 13:00 9.02 7.52 06:25 2.74 13:40 4.52 3.77 06:25 1.073 13:00 3.582 2.410 2.410

04/24/2022 07:05 5.26 12:20 8.67 7.56 07:05 2.60 11:00 4.53 3.78 07:05 0.973 12:05 3.431 2.447 2.447

04/25/2022 05:05 5.57 10:35 8.53 7.68 05:15 2.68 12:50 4.40 3.76 05:15 1.109 22:00 3.196 2.462 2.462

04/26/2022 04:55 5.62 22:30 8.52 7.54 05:00 2.65 21:40 4.37 3.69 05:00 1.123 21:40 3.193 2.357 2.357

04/27/2022 04:20 5.44 22:05 8.63 7.57 04:40 2.60 20:15 4.31 3.65 04:20 1.025 22:00 3.195 2.346 2.346

04/28/2022 05:30 5.68 22:50 8.61 7.58 04:00 2.60 10:40 4.34 3.71 05:25 1.127 23:05 3.220 2.383 2.383

04/29/2022 05:50 5.52 12:30 8.82 7.60 05:25 2.43 09:40 4.31 3.63 05:50 1.029 15:00 3.303 2.345 2.345

04/30/2022 07:00 5.40 13:10 9.00 7.59 05:50 2.54 14:10 4.48 3.64 07:00 0.990 13:10 3.567 2.364 2.364

05/01/2022 06:15 5.46 13:00 8.85 7.71 06:20 2.50 12:50 4.37 3.67 06:20 0.990 12:20 3.390 2.438 2.438

05/02/2022 04:10 5.45 21:45 8.74 7.62 04:10 2.53 21:40 4.34 3.64 04:10 0.994 21:40 3.321 2.368 2.368

05/03/2022 04:15 5.57 22:05 8.84 7.61 03:55 2.58 21:20 4.23 3.62 04:25 1.091 22:05 3.258 2.341 2.341

05/04/2022 05:10 5.57 22:25 8.80 7.61 04:10 2.65 22:10 4.20 3.63 05:05 1.132 22:10 3.230 2.346 2.346

05/05/2022 05:35 5.49 10:30 8.79 7.52 05:00 2.54 22:45 4.21 3.58 05:00 1.031 10:40 3.189 2.278 2.278

05/06/2022 05:35 5.52 10:50 8.83 7.46 05:35 2.50 12:00 4.20 3.52 05:35 1.003 12:00 3.189 2.212 2.212

05/07/2022 06:15 5.44 14:30 8.98 7.50 06:50 2.36 12:55 4.39 3.51 06:45 0.949 13:10 3.420 2.248 2.248

05/08/2022 07:15 5.50 13:45 9.17 7.58 07:15 2.41 12:45 4.34 3.54 07:15 0.960 13:50 3.491 2.304 2.304

05/09/2022 06:05 5.47 22:00 9.01 7.66 04:45 2.49 11:00 4.37 3.54 04:45 1.031 21:55 3.360 2.327 2.327

05/10/2022 06:00 5.46 21:55 8.88 7.52 03:15 2.47 10:05 4.35 3.51 05:45 1.007 21:55 3.267 2.240 2.240

05/11/2022 05:40 5.55 11:25 8.88 7.57 04:25 2.44 10:20 4.20 3.52 05:50 0.989 10:20 3.232 2.259 2.259

05/12/2022 04:10 5.45 10:35 8.94 7.66 04:40 2.31 10:30 4.15 3.56 04:40 0.932 10:30 3.258 2.322 2.322

05/13/2022 06:05 5.61 10:45 8.83 7.56 06:25 2.36 10:15 4.24 3.51 06:25 0.990 10:15 3.257 2.248 2.248

05/14/2022 06:35 5.42 12:40 9.19 7.54 07:00 2.45 12:30 4.28 3.50 06:35 0.963 12:30 3.461 2.259 2.259

05/15/2022 06:25 5.54 13:35 9.05 7.63 04:35 2.42 11:20 4.29 3.52 04:35 1.037 11:20 3.396 2.312 2.312

05/16/2022 04:40 5.58 22:15 8.88 7.64 05:15 2.57 22:10 4.18 3.56 04:45 1.055 22:15 3.259 2.323 2.323

05/17/2022 05:05 5.50 22:35 8.91 7.53 05:20 2.44 22:15 4.38 3.53 05:20 0.987 22:15 3.380 2.251 2.251

05/18/2022 04:30 5.52 11:55 9.12 7.61 03:55 2.53 13:05 4.20 3.53 05:25 1.023 11:55 3.322 2.294 2.294

05/19/2022 04:30 5.55 10:15 8.65 7.45 06:20 2.46 22:25 4.23 3.49 06:20 1.008 22:25 3.146 2.193 2.193

05/20/2022 05:10 5.52 11:05 9.01 7.46 05:00 2.48 11:30 4.33 3.49 05:00 1.005 11:30 3.423 2.199 2.199

05/21/2022 05:55 5.45 14:45 9.05 7.60 06:55 2.45 14:35 4.24 3.53 05:55 1.013 14:50 3.369 2.303 2.303

05/22/2022 06:30 5.50 11:30 9.09 7.75 07:25 2.49 14:30 4.42 3.62 06:30 1.025 12:35 3.522 2.434 2.434

05/23/2022 05:20 5.92 11:15 8.97 7.90 04:55 2.60 22:50 4.29 3.68 04:55 1.227 22:50 3.310 2.502 2.502

05/24/2022 05:30 5.80 22:55 8.89 7.86 06:00 2.64 22:15 4.31 3.71 05:30 1.173 22:15 3.317 2.511 2.511

05/25/2022 06:00 5.68 11:15 8.73 7.69 05:40 2.68 23:20 4.37 3.68 05:40 1.142 11:00 3.265 2.406 2.406

05/26/2022 05:00 5.85 22:25 8.59 7.66 04:50 2.72 10:05 4.28 3.67 05:45 1.200 10:05 3.210 2.388 2.388

05/27/2022 05:50 5.60 12:05 8.70 7.62 05:35 2.57 16:25 4.40 3.65 05:30 1.110 13:05 3.289 2.364 2.364

05/28/2022 05:55 5.42 12:30 8.74 7.54 05:40 2.30 12:35 4.37 3.63 05:40 0.934 12:35 3.345 2.331 2.331

05/29/2022 04:05 6.16 12:50 8.92 7.75 04:55 3.04 12:45 4.49 3.81 05:15 1.458 12:45 3.550 2.513 2.513

05/30/2022 02:55 6.22 13:55 9.92 8.49 02:15 2.95 13:55 4.78 3.99 03:10 1.445 13:55 4.377 3.003 3.003

05/31/2022 03:00 6.39 13:30 9.28 8.23 02:25 2.83 20:50 4.39 3.78 03:00 1.409 13:25 3.595 2.719 2.719

06/01/2022 03:00 6.33 13:40 9.19 8.19 02:30 2.72 19:25 4.45 3.80 02:30 1.410 13:35 3.542 2.715 2.715

06/02/2022 05:25 5.98 11:15 9.06 7.84 04:20 2.60 22:40 4.39 3.80 05:05 1.192 11:10 3.433 2.562 2.562

06/03/2022 03:30 6.11 11:35 8.82 7.75 02:55 2.91 14:15 4.49 3.87 03:30 1.413 11:25 3.333 2.559 2.559

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW03, Pipe Height: 30.00 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 05:00 6.10 13:00 9.09 7.72 03:20 2.94 13:15 4.58 3.87 04:05 1.398 13:10 3.657 2.558 2.558

06/05/2022 04:50 6.07 12:20 9.11 7.68 04:30 2.75 12:45 4.51 3.88 04:30 1.265 13:10 3.616 2.543 2.543

06/06/2022 06:40 6.07 22:15 8.87 7.76 03:05 2.92 21:40 4.53 3.91 03:05 1.391 22:05 3.413 2.597 2.597

06/07/2022 04:00 6.13 22:05 8.72 7.72 06:30 2.97 10:20 4.52 3.91 04:00 1.429 21:30 3.305 2.575 2.575

06/08/2022 04:10 6.16 22:35 8.86 7.81 05:40 2.84 13:55 4.50 3.95 05:40 1.383 22:40 3.441 2.641 2.641

06/09/2022 05:50 6.05 11:35 8.93 7.83 05:45 2.96 20:50 4.53 3.96 05:45 1.375 11:35 3.458 2.654 2.654

06/10/2022 05:50 6.16 11:55 8.85 7.82 02:50 2.78 11:45 4.59 3.96 05:30 1.399 11:45 3.543 2.655 2.655

06/11/2022 06:45 5.97 12:50 9.15 7.79 05:15 2.88 11:30 4.60 3.96 06:55 1.363 12:25 3.718 2.651 2.651

06/12/2022 06:40 5.99 13:20 9.08 7.88 06:45 2.91 13:20 4.77 4.01 06:45 1.316 13:20 3.864 2.727 2.727

06/13/2022 05:05 6.13 13:05 8.96 7.97 06:35 3.04 21:05 4.72 4.08 05:30 1.446 21:05 3.724 2.816 2.814

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

7.68 3.71

136.192

2.432

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW04

Pipe Dimensions 30.13"

Silt Level 0.00"

Overview

Site   CW04   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is supercritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW03 and CW05 was positioned upstream of location CW07 (See CW07 Site Commentary For 
Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 3.64 inches, this site utilized 12.08 percent of full pipe depth.  The 
hourly averaged peak depth of 4.93 inches represented 16.36 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 3.64 6.62 1.481

 Minimum 2.76  5.38 0.834

 Maximum 4.98  7.70 2.665

Time of Minimum 6/1/2022 04:45 5/7/2022 04:45 6/12/2022 06:40

Time of Maximum 5/30/2022 12:45 5/30/2022 12:45 5/30/2022 12:45

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.191086

Longitude: ‐111.990289

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

819AM 30.13X30.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

4.13

Velocity Sensor Offset (in)

7.87

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

30.13X30.13

Traffic

OC115 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW04

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
USE G.P.S TO LOCATE MH 

Ogden.BowenClns.TFM.UT22

NoneWalk (Wooded)

Site Access Details:

Site Address /Location:

22773.11.325

RAILROAD AVE

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 04:40 2.79 20:30 4.30 3.66 02:35 5.80 08:20 7.32 6.73 03:50 0.878 20:15 1.991 1.512 1.512

04/20/2022 02:40 2.80 22:40 4.40 3.71 03:00 5.81 10:15 7.40 6.75 03:00 0.876 22:40 2.128 1.551 1.551

04/21/2022 04:50 2.81 10:55 4.20 3.64 05:00 5.83 09:25 7.37 6.72 05:00 0.879 09:25 1.963 1.500 1.500

04/22/2022 03:55 2.84 10:50 4.32 3.72 03:45 5.72 11:15 7.30 6.73 03:45 0.877 11:15 2.024 1.553 1.553

04/23/2022 05:30 2.84 13:00 4.59 3.72 06:40 5.84 11:45 7.51 6.76 06:40 0.907 11:45 2.241 1.566 1.566

04/24/2022 06:30 2.83 12:50 4.51 3.79 05:55 5.89 11:40 7.42 6.80 06:50 0.905 11:40 2.211 1.615 1.615

04/25/2022 04:40 2.85 22:30 4.39 3.74 04:50 5.71 20:20 7.31 6.72 04:50 0.893 22:40 2.068 1.565 1.565

04/26/2022 05:35 2.86 21:25 4.23 3.68 04:50 5.79 21:25 7.26 6.69 04:35 0.906 21:25 1.986 1.514 1.514

04/27/2022 04:20 2.84 22:20 4.32 3.66 05:45 5.74 22:30 7.30 6.67 05:45 0.890 22:20 2.042 1.504 1.504

04/28/2022 05:20 2.88 13:00 4.21 3.67 05:35 5.69 22:15 7.31 6.68 05:30 0.894 13:00 1.975 1.508 1.508

04/29/2022 05:55 2.83 11:15 4.39 3.67 04:10 5.74 11:40 7.27 6.66 06:00 0.884 11:40 2.056 1.505 1.505

04/30/2022 06:45 2.82 12:15 4.53 3.67 05:15 5.70 11:55 7.36 6.68 06:30 0.884 11:55 2.197 1.512 1.512

05/01/2022 06:35 2.80 12:55 4.48 3.71 06:15 5.71 13:40 7.30 6.68 06:05 0.864 12:55 2.157 1.544 1.544

05/02/2022 05:40 2.91 11:00 4.30 3.69 03:40 5.60 22:50 7.26 6.60 03:40 0.892 11:10 1.965 1.506 1.506

05/03/2022 05:10 2.90 22:10 4.23 3.67 05:05 5.77 23:10 7.15 6.61 05:10 0.911 22:10 1.941 1.490 1.490

05/04/2022 04:45 2.93 23:00 4.21 3.68 03:35 5.70 21:30 7.14 6.56 03:35 0.920 21:30 1.922 1.485 1.485

05/05/2022 06:20 3.02 10:25 4.26 3.69 04:30 5.56 22:00 7.09 6.52 04:30 0.934 10:25 1.953 1.478 1.478

05/06/2022 05:25 3.03 11:30 4.24 3.69 04:40 5.52 09:55 7.01 6.43 05:30 0.941 11:45 1.906 1.457 1.457

05/07/2022 05:55 3.06 11:40 4.52 3.74 04:45 5.38 11:35 7.21 6.43 04:45 0.927 11:35 2.145 1.496 1.496

05/08/2022 04:35 3.06 12:00 4.55 3.81 06:05 5.47 13:10 7.16 6.49 05:55 0.942 12:00 2.169 1.555 1.555

05/09/2022 05:35 3.06 13:00 4.29 3.78 05:25 5.78 12:15 7.18 6.62 05:35 0.991 13:05 1.944 1.553 1.553

05/10/2022 05:30 2.99 22:35 4.24 3.70 05:00 5.53 21:40 7.22 6.59 05:00 0.925 22:50 1.925 1.504 1.504

05/11/2022 04:45 2.91 22:55 4.27 3.66 03:30 5.68 22:30 7.19 6.64 04:15 0.904 22:35 1.990 1.492 1.492

05/12/2022 04:45 2.87 10:20 4.24 3.68 04:00 5.71 22:35 7.28 6.66 04:35 0.904 09:55 1.969 1.505 1.505

05/13/2022 05:30 2.93 11:00 4.17 3.63 05:15 5.65 11:15 7.08 6.56 05:30 0.917 11:00 1.882 1.454 1.454

05/14/2022 04:50 2.98 12:00 4.42 3.67 05:05 5.51 12:25 7.08 6.49 05:05 0.906 12:00 2.057 1.468 1.468

05/15/2022 04:20 3.05 12:15 4.38 3.76 06:10 5.43 12:00 7.31 6.47 06:10 0.922 12:00 2.096 1.520 1.520

05/16/2022 03:50 3.07 21:55 4.31 3.74 05:55 5.53 22:30 7.24 6.50 05:55 0.961 21:55 2.012 1.506 1.506

05/17/2022 06:05 2.97 22:15 4.15 3.65 04:50 5.41 22:40 7.05 6.51 04:25 0.908 22:20 1.860 1.456 1.456

05/18/2022 05:15 2.97 22:15 4.29 3.67 04:35 5.54 22:15 7.22 6.53 05:05 0.923 22:15 2.012 1.474 1.474

05/19/2022 04:15 3.01 21:50 4.14 3.66 03:45 5.69 10:25 7.18 6.56 04:15 0.951 10:25 1.887 1.471 1.471

05/20/2022 05:45 2.97 10:30 4.20 3.63 05:00 5.61 10:40 7.15 6.55 05:00 0.925 10:40 1.920 1.451 1.451

05/21/2022 07:30 2.93 12:10 4.48 3.66 06:30 5.54 12:10 7.31 6.59 06:30 0.899 12:10 2.172 1.489 1.489

05/22/2022 06:20 2.93 12:35 4.46 3.70 05:50 5.46 12:35 7.35 6.62 06:20 0.886 12:35 2.172 1.520 1.520

05/23/2022 05:05 2.91 10:55 4.29 3.66 03:15 5.59 22:45 7.22 6.65 04:55 0.889 10:40 1.992 1.494 1.494

05/24/2022 04:35 2.86 22:00 4.21 3.59 05:45 5.55 21:10 7.25 6.66 04:55 0.871 22:00 1.936 1.452 1.452

05/25/2022 06:00 2.85 22:20 4.16 3.59 05:45 5.63 22:45 7.31 6.64 05:45 0.882 22:45 1.947 1.450 1.450

05/26/2022 04:40 2.89 22:35 4.05 3.54 05:10 5.59 22:15 7.24 6.60 03:45 0.895 22:15 1.856 1.408 1.408

05/27/2022 05:20 2.90 10:30 4.11 3.52 06:05 5.60 10:20 7.16 6.59 06:05 0.892 10:35 1.857 1.394 1.394

05/28/2022 07:20 2.90 12:45 4.35 3.52 06:20 5.48 14:30 7.27 6.55 06:20 0.867 12:55 2.048 1.398 1.398

05/29/2022 05:05 2.92 11:50 4.45 3.63 05:00 5.91 11:55 7.36 6.71 04:55 0.947 11:55 2.135 1.490 1.490

05/30/2022 02:35 2.94 12:45 4.98 3.96 02:30 5.85 12:45 7.70 6.96 02:30 0.942 12:45 2.665 1.761 1.761

05/31/2022 04:25 2.83 12:10 4.30 3.61 06:00 5.84 10:50 7.41 6.76 06:00 0.896 10:50 2.048 1.491 1.491

06/01/2022 04:45 2.76 11:00 4.15 3.52 05:15 5.68 09:55 7.25 6.68 05:15 0.846 11:00 1.908 1.421 1.421

06/02/2022 05:50 2.82 11:55 4.07 3.52 05:00 5.81 19:50 7.19 6.64 05:15 0.896 11:45 1.841 1.410 1.410

06/03/2022 03:30 2.84 12:25 4.07 3.52 04:30 5.65 13:10 7.16 6.60 06:25 0.874 12:25 1.825 1.401 1.401

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW04, Pipe Height: 30.13 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 05:20 2.85 11:45 4.20 3.53 06:40 5.45 12:30 7.21 6.56 06:40 0.858 12:30 1.948 1.405 1.405

06/05/2022 05:30 2.88 12:30 4.25 3.56 06:35 5.46 12:20 7.33 6.57 06:35 0.860 13:05 1.985 1.423 1.423

06/06/2022 04:45 2.84 22:05 4.10 3.57 05:00 5.57 22:05 7.33 6.61 05:00 0.861 22:05 1.918 1.437 1.437

06/07/2022 05:25 2.85 12:25 4.01 3.53 04:55 5.55 22:55 7.40 6.61 04:55 0.866 22:55 1.829 1.411 1.411

06/08/2022 05:10 2.84 11:45 4.01 3.50 06:05 5.47 10:05 7.16 6.57 05:15 0.848 11:55 1.772 1.383 1.383

06/09/2022 03:25 2.83 10:30 4.08 3.48 03:45 5.55 10:20 7.20 6.59 03:30 0.848 10:40 1.837 1.375 1.375

06/10/2022 05:25 2.84 12:15 4.09 3.49 04:05 5.59 11:20 7.26 6.60 04:05 0.866 10:45 1.857 1.386 1.386

06/11/2022 03:55 2.83 12:15 4.25 3.51 04:25 5.57 11:10 7.30 6.60 04:55 0.855 13:20 1.993 1.403 1.403

06/12/2022 06:30 2.84 12:20 4.16 3.52 06:40 5.42 13:15 7.30 6.60 06:40 0.834 12:10 1.939 1.408 1.408

06/13/2022 05:35 2.85 10:40 4.12 3.55 04:40 5.59 14:20 7.25 6.64 05:30 0.875 10:50 1.895 1.433 1.432

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

3.64 6.62

82.909

1.481

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW05

Pipe Dimensions 35.75"

Silt Level 0.00"

Overview

Site   CW05   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW03 and CW04 was positioned upstream of location CW07 (See CW07 Site Commentary For 
Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 10.02 inches, this site utilized 28.03 percent of full pipe depth.  The 
hourly averaged peak depth of 13.00 inches represented 36.36 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 10.02 2.28 2.370

 Minimum 7.80  1.93 1.418

 Maximum 13.40  2.71 4.067

Time of Minimum 4/24/2022 05:30 5/25/2022 04:30 4/24/2022 05:50

Time of Maximum 5/30/2022 05:45 5/30/2022 12:40 5/30/2022 05:45

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

 .
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.208508

Longitude: ‐111.981918

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

10:12AM 35.75X35.50

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

11.75

Velocity Sensor Offset (in)

2.73

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

35.75X35.50

Traffic

OC215 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW05

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

LightDrive

Site Access Details:

Site Address /Location:

22773.11.325

S 200 W AND W 31st ST

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 02:20 8.23 19:35 11.07 10.02 02:10 2.00 20:30 2.51 2.31 02:15 1.565 19:45 2.923 2.395 2.395

04/20/2022 03:05 7.89 12:35 11.10 9.88 03:35 1.94 12:40 2.51 2.27 03:35 1.428 12:40 2.955 2.314 2.314

04/21/2022 03:20 7.98 20:15 10.82 9.85 04:45 1.96 20:30 2.46 2.27 03:20 1.467 20:30 2.796 2.294 2.294

04/22/2022 03:15 7.94 13:50 11.34 9.91 03:40 1.96 17:45 2.51 2.27 03:40 1.454 13:55 3.034 2.325 2.325

04/23/2022 03:20 8.11 12:10 11.11 9.84 03:10 1.97 18:35 2.51 2.25 03:10 1.504 12:25 2.899 2.283 2.283

04/24/2022 05:30 7.80 12:25 11.23 9.84 06:50 1.95 21:15 2.49 2.26 05:50 1.418 12:25 2.934 2.299 2.299

04/25/2022 03:15 8.12 21:50 11.10 10.05 01:55 1.97 11:40 2.48 2.27 03:05 1.517 11:40 2.932 2.369 2.369

04/26/2022 03:35 8.02 22:10 10.93 9.88 04:15 1.97 20:10 2.46 2.26 03:10 1.494 20:10 2.821 2.293 2.293

04/27/2022 04:10 7.91 21:35 10.82 9.77 04:15 1.95 20:20 2.45 2.25 04:15 1.439 20:20 2.773 2.256 2.256

04/28/2022 03:20 7.99 12:30 10.82 9.86 04:05 1.98 11:35 2.44 2.27 03:25 1.492 11:35 2.777 2.300 2.300

04/29/2022 03:20 7.88 13:00 10.71 9.81 02:45 1.94 12:05 2.44 2.26 02:45 1.438 12:05 2.718 2.277 2.277

04/30/2022 02:55 8.13 11:20 11.15 9.79 03:05 1.99 11:30 2.51 2.26 03:05 1.531 11:30 2.992 2.269 2.269

05/01/2022 06:35 7.88 12:45 11.03 9.82 05:55 1.95 21:20 2.46 2.27 06:40 1.430 13:00 2.852 2.298 2.298

05/02/2022 03:10 8.09 22:00 11.03 10.01 03:30 1.96 20:10 2.49 2.29 03:20 1.502 21:50 2.897 2.376 2.376

05/03/2022 04:20 8.45 21:30 10.91 10.09 04:15 2.00 20:55 2.47 2.29 04:15 1.623 21:35 2.843 2.393 2.393

05/04/2022 02:50 8.12 21:45 10.94 9.83 03:35 1.99 21:15 2.44 2.25 02:40 1.537 21:35 2.822 2.274 2.274

05/05/2022 03:15 8.19 21:55 10.83 9.90 03:15 1.97 22:25 2.41 2.26 03:15 1.525 21:55 2.749 2.299 2.299

05/06/2022 02:55 8.15 11:50 11.08 9.91 02:50 1.98 17:15 2.51 2.27 02:50 1.522 12:25 2.836 2.312 2.312

05/07/2022 03:15 8.25 12:00 11.34 9.96 03:10 2.03 11:55 2.49 2.28 03:10 1.585 11:55 3.011 2.346 2.346

05/08/2022 05:45 8.01 12:50 11.25 9.88 05:45 1.99 12:45 2.52 2.27 05:45 1.495 12:45 3.036 2.315 2.315

05/09/2022 04:50 8.69 12:00 11.27 10.30 01:15 1.99 21:50 2.51 2.31 01:15 1.699 21:50 2.989 2.487 2.487

05/10/2022 03:45 8.11 21:45 11.14 10.06 03:40 1.98 21:45 2.48 2.29 03:40 1.518 21:45 2.949 2.383 2.383

05/11/2022 04:10 8.02 21:40 11.15 9.93 02:35 1.95 21:05 2.51 2.27 04:25 1.493 21:25 2.978 2.327 2.327

05/12/2022 03:15 8.07 12:45 11.84 10.32 03:10 1.98 13:10 2.55 2.31 03:10 1.497 13:10 3.294 2.503 2.503

05/13/2022 03:20 8.13 09:45 10.81 9.94 02:40 2.00 08:40 2.41 2.27 03:25 1.555 09:50 2.732 2.321 2.321

05/14/2022 03:10 8.31 12:40 11.14 9.93 03:50 1.96 13:35 2.48 2.27 03:50 1.578 12:55 2.940 2.322 2.322

05/15/2022 05:45 7.93 12:00 11.11 9.89 06:30 1.96 22:00 2.49 2.27 06:30 1.449 12:10 2.931 2.324 2.324

05/16/2022 03:45 8.13 21:55 11.16 10.11 03:45 1.97 14:55 2.48 2.29 03:45 1.505 21:55 2.910 2.407 2.407

05/17/2022 03:20 8.11 22:30 11.17 10.05 02:45 1.98 22:15 2.50 2.27 03:25 1.525 22:15 2.983 2.367 2.367

05/18/2022 04:15 8.11 22:10 10.92 9.91 04:20 1.96 21:55 2.46 2.26 04:20 1.491 21:55 2.837 2.307 2.307

05/19/2022 03:20 8.12 11:40 10.87 9.89 04:00 1.96 14:00 2.46 2.25 03:20 1.510 11:40 2.812 2.290 2.290

05/20/2022 03:15 7.94 13:20 10.84 9.84 05:10 1.95 09:45 2.43 2.24 03:15 1.452 13:10 2.768 2.269 2.269

05/21/2022 03:20 8.21 12:05 11.34 9.90 04:15 1.98 12:05 2.51 2.26 04:15 1.553 12:05 3.061 2.312 2.312

05/22/2022 06:35 7.95 12:30 11.09 9.87 04:15 1.95 21:20 2.49 2.27 06:40 1.460 21:20 2.900 2.311 2.311

05/23/2022 03:20 8.03 11:35 11.05 10.01 03:20 1.94 13:10 2.50 2.29 03:20 1.459 11:35 2.895 2.374 2.374

05/24/2022 03:05 7.92 11:25 10.86 9.88 03:10 1.95 21:40 2.47 2.27 03:10 1.441 11:30 2.822 2.314 2.314

05/25/2022 04:05 7.92 12:00 10.70 9.79 04:30 1.93 10:30 2.46 2.25 04:05 1.431 12:20 2.699 2.264 2.264

05/26/2022 03:05 7.90 08:55 10.86 9.87 03:35 1.93 13:10 2.47 2.26 03:35 1.440 08:50 2.782 2.300 2.300

05/27/2022 03:35 8.05 11:00 10.89 9.86 03:15 1.95 12:50 2.44 2.26 03:15 1.475 11:00 2.793 2.286 2.286

05/28/2022 03:20 7.95 13:15 11.38 9.69 04:40 1.95 13:05 2.53 2.24 03:15 1.455 13:05 3.082 2.225 2.225

05/29/2022 02:15 8.69 12:20 11.40 10.39 02:25 2.00 12:25 2.48 2.32 02:20 1.710 12:25 3.044 2.524 2.524

05/30/2022 02:15 8.87 05:45 13.40 11.62 01:55 2.07 12:40 2.71 2.46 02:15 1.810 05:45 4.067 3.135 3.135

05/31/2022 04:20 8.91 13:00 11.57 10.59 03:00 2.01 12:25 2.52 2.35 03:00 1.765 12:40 3.137 2.632 2.632

06/01/2022 04:05 8.54 22:25 11.17 10.26 03:00 1.99 21:40 2.51 2.31 03:00 1.658 21:40 2.975 2.476 2.476

06/02/2022 03:10 8.47 11:35 11.27 10.32 03:15 1.97 22:05 2.48 2.32 03:15 1.600 12:10 2.960 2.499 2.499

06/03/2022 03:05 8.62 11:15 11.23 10.24 03:10 2.02 12:35 2.48 2.30 03:10 1.686 10:50 2.953 2.455 2.455

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW05, Pipe Height: 35.75 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 03:20 8.58 11:30 11.49 10.16 03:30 2.02 14:15 2.52 2.29 03:30 1.683 11:30 3.064 2.423 2.423

06/05/2022 05:40 8.28 12:45 11.24 10.11 05:15 1.97 21:20 2.50 2.29 06:20 1.571 12:30 2.979 2.409 2.409

06/06/2022 03:00 8.43 12:05 11.49 10.30 03:00 2.01 13:40 2.49 2.32 03:00 1.618 12:05 3.084 2.500 2.500

06/07/2022 03:20 8.26 10:35 11.14 10.22 03:35 1.98 11:20 2.50 2.32 03:35 1.559 10:35 2.963 2.472 2.472

06/08/2022 04:25 8.23 20:40 11.15 10.10 04:00 1.97 19:10 2.49 2.29 04:50 1.538 20:50 2.937 2.401 2.401

06/09/2022 03:15 8.26 12:25 11.07 10.14 03:40 1.97 21:45 2.47 2.30 03:15 1.564 12:35 2.886 2.421 2.421

06/10/2022 03:20 8.26 11:35 11.04 10.05 03:35 1.98 10:45 2.47 2.29 03:35 1.556 11:45 2.889 2.385 2.385

06/11/2022 05:20 8.30 12:25 11.31 9.94 03:40 1.99 13:40 2.48 2.27 03:25 1.582 12:25 2.971 2.334 2.334

06/12/2022 04:50 8.04 12:30 10.97 9.83 05:10 1.95 12:50 2.47 2.26 05:10 1.480 12:45 2.853 2.289 2.289

06/13/2022 03:15 8.12 13:40 11.26 10.04 02:50 1.97 13:20 2.50 2.29 02:50 1.521 13:25 2.997 2.383 2.382

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

10.02 2.28

132.718

2.370

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW06

Pipe Dimensions 17.75"

Silt Level 0.00"

Overview

Site   CW06   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of location CW08.  Flows are balanced.  

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 6.45 inches, this site utilized 36.34 percent of full pipe depth.  The 
hourly averaged peak depth of 7.72 inches represented 43.49 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 6.45 1.28 0.478

 Minimum 4.65  0.74 0.181

 Maximum 7.82  1.67 0.776

Time of Minimum 4/26/2022 05:20 6/7/2022 05:35 4/20/2022 04:25

Time of Maximum 5/16/2022 22:50 5/11/2022 22:00 5/11/2022 22:00

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.3082452

Longitude: ‐112.0448047

Site Sketch Profile View or Photo

Sensor Shot

CW06

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
ACCESS THROUGHT LIFT STATION NEED A KEY FOR GATE

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

W 2700 N

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Saturday, April 16, 2022

Access

Temporary 

17.75X17.75

Traffic

FW029 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

8:56AM 17.75X17.75

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

6.25

Velocity Sensor Offset (in)

1.51

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 03:30 4.75 21:05 7.44 6.37 03:25 0.83 21:10 1.56 1.27 03:25 0.197 21:10 0.690 0.464 0.464

04/20/2022 04:25 4.69 23:05 7.47 6.37 04:25 0.77 23:00 1.61 1.27 04:25 0.181 23:00 0.710 0.467 0.467

04/21/2022 05:35 4.72 22:20 7.25 6.28 05:25 0.82 22:10 1.52 1.25 05:30 0.197 22:10 0.646 0.449 0.449

04/22/2022 04:45 4.92 00:00 6.88 6.25 04:35 0.81 21:15 1.44 1.23 04:35 0.206 10:45 0.563 0.435 0.435

04/23/2022 07:35 4.67 12:25 7.11 6.31 05:15 0.80 13:10 1.46 1.24 07:35 0.188 12:20 0.606 0.452 0.452

04/24/2022 06:05 4.69 13:45 7.39 6.40 07:00 0.81 22:45 1.56 1.28 07:00 0.191 22:45 0.677 0.477 0.477

04/25/2022 05:20 4.75 22:40 7.46 6.34 05:20 0.81 22:20 1.59 1.27 05:20 0.194 22:20 0.697 0.460 0.460

04/26/2022 05:20 4.65 21:45 7.37 6.22 05:15 0.78 22:40 1.54 1.23 05:15 0.181 22:40 0.668 0.437 0.437

04/27/2022 05:50 4.66 22:35 7.42 6.24 05:55 0.80 22:35 1.58 1.25 05:55 0.187 22:35 0.695 0.445 0.445

04/28/2022 05:40 4.68 22:10 7.27 6.23 05:40 0.81 21:55 1.50 1.24 05:40 0.189 21:55 0.641 0.439 0.439

04/29/2022 05:15 4.69 00:00 6.84 6.13 05:25 0.81 21:35 1.44 1.22 05:25 0.190 00:05 0.564 0.422 0.422

04/30/2022 07:10 4.79 12:50 7.20 6.29 06:15 0.81 14:20 1.47 1.24 06:15 0.196 12:55 0.619 0.446 0.446

05/01/2022 07:20 4.69 22:35 7.30 6.35 05:30 0.80 22:45 1.56 1.25 07:15 0.189 22:45 0.665 0.463 0.463

05/02/2022 04:55 4.82 22:15 7.77 6.45 05:45 0.80 22:05 1.65 1.28 04:55 0.198 22:05 0.769 0.477 0.477

05/03/2022 04:30 4.88 23:05 7.55 6.41 04:30 0.83 23:05 1.60 1.27 04:30 0.205 23:05 0.722 0.468 0.468

05/04/2022 05:20 4.76 22:45 7.77 6.42 05:15 0.79 22:35 1.64 1.28 05:15 0.191 22:40 0.765 0.474 0.474

05/05/2022 04:45 4.81 22:40 7.34 6.38 05:30 0.84 23:20 1.59 1.25 04:40 0.206 23:20 0.690 0.459 0.459

05/06/2022 05:25 4.87 00:00 7.23 6.33 04:35 0.81 00:00 1.45 1.26 04:35 0.200 00:00 0.618 0.453 0.453

05/07/2022 06:00 4.75 13:20 7.31 6.39 05:50 0.82 13:30 1.55 1.26 06:00 0.200 13:30 0.667 0.465 0.465

05/08/2022 07:20 4.76 14:05 7.44 6.49 07:10 0.82 14:05 1.57 1.29 07:10 0.200 14:05 0.693 0.485 0.485

05/09/2022 05:10 4.82 22:00 7.54 6.43 05:05 0.83 21:35 1.59 1.28 05:05 0.206 22:05 0.709 0.477 0.477

05/10/2022 05:30 4.97 22:20 7.68 6.50 05:30 0.87 22:00 1.65 1.30 05:30 0.222 22:25 0.748 0.490 0.490

05/11/2022 05:00 4.94 22:20 7.75 6.56 05:00 0.86 22:00 1.67 1.31 05:00 0.218 22:00 0.776 0.500 0.500

05/12/2022 04:40 5.10 23:10 7.44 6.53 04:35 0.87 23:30 1.56 1.30 04:35 0.233 23:30 0.685 0.489 0.489

05/13/2022 04:35 5.00 00:00 7.27 6.42 05:20 0.84 00:00 1.52 1.28 05:30 0.225 00:00 0.649 0.472 0.472

05/14/2022 07:10 4.93 12:10 7.32 6.49 05:05 0.86 12:35 1.55 1.31 05:05 0.220 12:35 0.665 0.492 0.492

05/15/2022 06:25 4.93 23:00 7.46 6.50 05:25 0.85 23:05 1.58 1.31 05:25 0.218 23:05 0.698 0.495 0.495

05/16/2022 05:15 4.98 22:50 7.82 6.51 05:10 0.88 22:55 1.64 1.33 05:10 0.224 22:55 0.773 0.499 0.499

05/17/2022 04:50 5.18 22:30 7.64 6.53 04:45 0.89 22:20 1.60 1.28 04:45 0.241 22:20 0.729 0.483 0.483

05/18/2022 05:50 4.98 22:35 7.73 6.55 05:40 0.86 22:45 1.60 1.28 05:50 0.221 22:45 0.742 0.485 0.485

05/19/2022 04:50 4.93 21:55 7.51 6.47 05:40 0.79 22:00 1.58 1.26 04:50 0.201 22:00 0.705 0.469 0.469

05/20/2022 05:50 4.91 00:00 7.23 6.43 05:35 0.81 22:10 1.50 1.25 05:45 0.208 22:10 0.629 0.464 0.464

05/21/2022 05:20 4.92 12:35 7.49 6.51 05:15 0.83 12:15 1.54 1.28 05:15 0.210 12:15 0.680 0.483 0.483

05/22/2022 06:10 4.91 13:15 7.45 6.59 07:10 0.82 21:10 1.55 1.30 06:05 0.206 14:00 0.682 0.503 0.503

05/23/2022 04:55 4.94 21:55 7.56 6.54 04:55 0.82 22:40 1.62 1.31 04:55 0.207 22:40 0.727 0.496 0.496

05/24/2022 05:05 4.95 22:25 7.63 6.50 05:55 0.85 22:15 1.62 1.31 05:05 0.216 22:15 0.736 0.491 0.491

05/25/2022 04:45 4.84 23:35 7.71 6.50 05:40 0.80 23:15 1.58 1.31 05:40 0.200 23:35 0.725 0.491 0.491

05/26/2022 05:15 4.86 00:00 7.57 6.46 04:45 0.82 23:15 1.53 1.28 05:05 0.208 00:00 0.688 0.475 0.475

05/27/2022 05:00 4.91 00:00 7.13 6.34 04:35 0.82 22:20 1.48 1.25 05:50 0.213 00:00 0.611 0.454 0.454

05/28/2022 07:30 4.83 14:40 7.45 6.33 06:00 0.79 14:20 1.56 1.25 06:00 0.204 14:20 0.689 0.455 0.455

05/29/2022 07:10 5.30 18:00 7.39 6.60 05:10 0.97 13:35 1.56 1.32 07:10 0.273 13:35 0.679 0.504 0.504

05/30/2022 06:05 5.60 14:35 7.71 6.87 04:20 1.04 13:55 1.62 1.38 04:20 0.313 13:55 0.741 0.559 0.559

05/31/2022 05:25 5.45 23:25 7.57 6.78 05:25 1.01 23:25 1.56 1.36 05:25 0.293 23:25 0.706 0.537 0.537

06/01/2022 04:40 5.20 22:15 7.59 6.69 04:40 0.86 22:10 1.58 1.33 04:40 0.232 22:10 0.712 0.519 0.519

06/02/2022 05:20 5.15 22:50 7.53 6.62 05:20 0.90 23:50 1.59 1.31 05:20 0.240 23:50 0.711 0.502 0.502

06/03/2022 05:30 5.24 23:20 7.62 6.67 04:35 0.93 23:05 1.59 1.32 04:40 0.257 23:05 0.720 0.510 0.510

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW06, Pipe Height: 17.75 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 06:15 5.04 13:15 7.74 6.63 07:05 0.82 13:20 1.65 1.30 07:05 0.219 13:20 0.765 0.505 0.505

06/05/2022 06:15 5.02 23:20 7.29 6.50 06:10 0.85 14:20 1.50 1.28 06:10 0.220 23:05 0.641 0.482 0.482

06/06/2022 04:40 5.10 22:35 7.45 6.55 05:30 0.81 22:00 1.56 1.30 05:30 0.219 22:40 0.683 0.494 0.494

06/07/2022 05:35 4.99 22:45 7.35 6.48 05:35 0.74 22:40 1.52 1.27 05:35 0.190 22:45 0.658 0.473 0.473

06/08/2022 05:20 4.99 23:15 7.30 6.48 04:25 0.85 23:40 1.55 1.29 05:20 0.226 23:40 0.662 0.481 0.481

06/09/2022 05:30 4.96 22:35 7.36 6.41 04:20 0.81 22:40 1.55 1.29 05:30 0.218 22:40 0.672 0.476 0.476

06/10/2022 05:25 4.88 00:00 7.00 6.37 06:20 0.89 20:40 1.51 1.29 06:20 0.220 12:45 0.602 0.469 0.469

06/11/2022 07:30 4.95 13:25 7.04 6.38 04:50 0.84 13:20 1.49 1.29 04:50 0.218 13:20 0.608 0.470 0.470

06/12/2022 06:05 4.84 22:05 7.20 6.43 07:55 0.83 21:45 1.52 1.29 06:05 0.208 21:45 0.637 0.478 0.478

06/13/2022 05:10 4.86 22:15 7.61 6.61 05:05 0.81 22:05 1.58 1.31 05:10 0.201 22:05 0.715 0.506 0.506

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

6.45 1.28

26.765

0.478

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW07

Pipe Dimensions 35.88"

Silt Level 0.00"

Overview

Site   CW07   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of locations CW03, CW04 and CW05.  Flows are balanced.  In addition, flow exits 
entering CW20 further downstream and portions of flow also enters CW19 (via a diverstion line). 

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 16.94 inches, this site utilized 47.21 percent of full pipe depth.  The 
hourly averaged peak depth of 21.34 inches represented 59.48 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 16.94 3.04 6.516

 Minimum 13.56  2.35 3.822

 Maximum 21.48  3.69 10.420

Time of Minimum 5/25/2022 05:30 4/21/2022 04:30 5/22/2022 06:30

Time of Maximum 5/30/2022 13:10 5/30/2022 12:50 5/30/2022 12:50

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.228063

Longitude: ‐112.003857

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

11:24AM 35.88X36.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

19.63

Velocity Sensor Offset (in)

3.79

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

35.88X36.13

Traffic

0C053 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW07

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

LightDrive

Site Access Details:

Site Address /Location:

22773.11.325

1011 WILSON LN

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 05:45 13.91 21:20 19.30 16.90 05:50 2.48 22:00 3.42 3.01 05:50 4.072 21:20 8.541 6.432 6.432

04/20/2022 03:55 13.84 22:10 19.35 16.92 03:45 2.35 23:05 3.43 2.99 03:45 3.834 23:05 8.507 6.422 6.422

04/21/2022 05:20 13.84 22:50 18.78 16.77 04:30 2.35 22:55 3.38 2.99 04:30 3.875 22:55 8.172 6.327 6.327

04/22/2022 05:35 14.01 14:35 19.06 16.86 04:05 2.51 14:40 3.38 3.01 05:35 4.151 14:40 8.326 6.423 6.423

04/23/2022 06:15 13.86 13:40 19.42 16.82 06:15 2.39 13:20 3.44 2.97 06:15 3.888 13:20 8.654 6.342 6.342

04/24/2022 07:10 13.82 13:25 19.50 16.99 06:30 2.36 14:15 3.45 3.00 06:30 3.857 13:30 8.700 6.483 6.483

04/25/2022 04:40 14.18 20:40 19.61 17.10 04:40 2.48 20:45 3.44 3.01 04:40 4.157 20:45 8.722 6.544 6.544

04/26/2022 06:10 14.08 11:50 19.23 16.94 04:15 2.40 21:15 3.42 2.99 04:45 4.068 21:15 8.406 6.405 6.405

04/27/2022 05:15 13.77 21:55 19.30 16.85 05:15 2.37 23:15 3.44 2.98 05:15 3.823 23:15 8.604 6.349 6.349

04/28/2022 05:10 14.07 21:30 19.24 17.01 04:00 2.43 12:05 3.38 2.99 05:05 4.071 22:50 8.390 6.447 6.447

04/29/2022 06:20 14.09 15:00 19.17 16.88 06:00 2.44 12:30 3.37 2.99 06:00 4.074 12:30 8.372 6.393 6.393

04/30/2022 06:30 13.94 12:25 19.67 16.81 05:40 2.49 12:30 3.48 3.01 06:40 4.102 12:30 8.882 6.402 6.402

05/01/2022 06:45 13.68 12:50 19.51 16.90 06:40 2.41 14:25 3.48 3.01 06:40 3.878 14:25 8.824 6.473 6.473

05/02/2022 04:30 13.99 23:15 19.30 16.98 03:50 2.40 22:45 3.42 3.03 03:50 4.029 22:45 8.553 6.520 6.520

05/03/2022 05:00 14.24 21:10 19.02 17.03 04:55 2.52 23:35 3.39 3.03 04:55 4.261 21:15 8.293 6.518 6.518

05/04/2022 04:30 14.17 12:15 18.92 16.84 04:25 2.45 12:15 3.36 3.01 04:25 4.136 12:15 8.208 6.400 6.400

05/05/2022 05:55 14.18 23:40 18.87 16.84 04:40 2.49 11:10 3.40 3.01 05:35 4.223 23:40 8.218 6.411 6.411

05/06/2022 05:45 14.03 12:05 19.27 16.80 04:50 2.46 12:05 3.46 3.00 05:20 4.103 12:05 8.647 6.373 6.373

05/07/2022 06:55 14.00 12:30 19.61 16.87 06:30 2.48 12:35 3.45 3.01 06:30 4.100 12:35 8.815 6.436 6.436

05/08/2022 07:20 13.81 12:15 19.98 16.87 06:35 2.42 12:15 3.51 3.02 06:35 3.953 12:15 9.167 6.468 6.468

05/09/2022 05:45 14.41 22:25 19.66 17.18 06:05 2.54 22:20 3.48 3.08 04:40 4.377 22:25 8.836 6.718 6.718

05/10/2022 03:50 14.05 22:55 19.55 16.96 05:25 2.43 22:55 3.48 3.04 05:25 4.072 22:55 8.846 6.530 6.530

05/11/2022 05:05 14.06 21:20 19.38 16.87 03:25 2.44 23:55 3.44 3.03 05:05 4.120 21:20 8.655 6.460 6.460

05/12/2022 04:40 14.08 14:10 19.70 17.15 04:30 2.44 14:10 3.49 3.06 04:30 4.082 14:10 8.976 6.672 6.672

05/13/2022 05:55 14.08 22:45 19.06 16.77 05:55 2.50 19:00 3.43 3.04 05:55 4.159 22:45 8.413 6.440 6.440

05/14/2022 06:25 14.01 13:45 19.63 16.69 05:45 2.52 12:30 3.52 3.03 06:15 4.193 13:50 8.851 6.394 6.394

05/15/2022 06:45 13.63 13:20 19.39 16.76 04:15 2.42 12:50 3.48 3.03 07:05 3.917 12:50 8.725 6.442 6.442

05/16/2022 05:35 13.96 22:15 19.61 16.95 05:40 2.52 22:20 3.50 3.06 05:40 4.153 22:20 8.945 6.570 6.570

05/17/2022 04:05 13.91 22:15 19.44 16.81 03:55 2.45 22:45 3.49 3.04 03:55 4.033 22:45 8.604 6.446 6.446

05/18/2022 05:10 13.82 21:35 19.04 16.79 05:00 2.46 21:35 3.42 3.03 05:00 4.018 21:35 8.435 6.419 6.419

05/19/2022 06:05 14.00 12:30 19.20 16.75 03:45 2.48 12:35 3.41 3.03 06:05 4.118 22:40 8.489 6.393 6.393

05/20/2022 03:50 13.76 22:30 18.86 16.65 03:50 2.37 12:10 3.41 3.01 03:50 3.829 13:45 8.211 6.312 6.312

05/21/2022 06:25 13.91 14:15 19.61 16.77 05:05 2.48 14:45 3.48 3.01 06:15 4.098 14:15 8.885 6.398 6.398

05/22/2022 06:35 13.65 23:15 20.14 16.87 06:30 2.39 21:25 3.54 3.04 06:30 3.822 23:20 9.275 6.506 6.506

05/23/2022 05:05 13.91 11:40 19.45 16.95 04:35 2.47 23:40 3.47 3.06 05:00 4.062 23:40 8.759 6.564 6.564

05/24/2022 05:10 13.90 20:15 19.44 16.82 04:00 2.46 20:20 3.46 3.04 05:05 4.035 20:15 8.660 6.460 6.460

05/25/2022 05:30 13.56 11:30 19.00 16.72 05:30 2.42 11:30 3.44 3.02 05:30 3.828 11:30 8.448 6.377 6.377

05/26/2022 06:20 13.96 23:30 19.43 16.70 04:50 2.48 22:55 3.47 3.01 04:50 4.102 23:30 8.700 6.343 6.343

05/27/2022 06:25 13.98 15:35 19.20 16.66 04:20 2.52 15:35 3.52 3.02 06:30 4.169 15:35 8.768 6.341 6.341

05/28/2022 07:05 13.72 12:15 19.71 16.49 06:40 2.42 14:30 3.51 2.98 06:40 3.929 12:20 8.898 6.193 6.193

05/29/2022 05:20 14.71 11:45 19.51 17.16 04:45 2.62 11:45 3.55 3.09 04:45 4.655 11:45 9.010 6.709 6.709

05/30/2022 03:25 14.98 13:10 21.48 18.65 03:30 2.62 12:50 3.69 3.29 03:30 4.761 12:50 10.420 7.954 7.954

05/31/2022 05:20 14.59 13:00 20.16 17.48 05:20 2.47 23:35 3.52 3.13 05:20 4.304 13:00 9.262 6.976 6.976

06/01/2022 05:50 14.40 22:10 19.79 17.23 04:45 2.51 20:25 3.48 3.08 04:45 4.322 22:15 8.822 6.749 6.749

06/02/2022 04:50 14.51 11:35 19.82 17.17 04:55 2.54 12:10 3.51 3.10 04:50 4.424 12:05 9.055 6.755 6.755

06/03/2022 06:00 14.36 22:20 19.12 17.01 05:15 2.54 23:55 3.45 3.07 06:05 4.398 23:55 8.459 6.613 6.613

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW07, Pipe Height: 35.88 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 07:30 14.20 13:30 20.04 16.89 07:20 2.54 13:35 3.49 3.05 07:20 4.286 13:35 8.956 6.525 6.525

06/05/2022 07:30 13.99 13:35 19.53 16.94 07:30 2.51 22:45 3.49 3.05 07:30 4.139 13:35 8.786 6.556 6.556

06/06/2022 06:05 14.24 23:00 19.73 17.13 05:10 2.53 23:00 3.49 3.07 06:05 4.310 23:00 8.975 6.678 6.678

06/07/2022 04:40 14.24 22:20 19.78 17.07 04:05 2.51 23:55 3.49 3.05 04:40 4.265 22:20 8.990 6.612 6.612

06/08/2022 06:15 13.94 20:20 19.43 16.94 05:30 2.52 15:45 3.48 3.07 05:30 4.179 15:45 8.679 6.581 6.581

06/09/2022 03:55 14.32 11:10 19.50 16.99 03:55 2.51 22:00 3.52 3.08 03:55 4.272 22:00 8.893 6.620 6.620

06/10/2022 06:00 14.28 15:30 19.32 16.91 03:50 2.52 22:55 3.48 3.07 04:15 4.314 22:55 8.703 6.550 6.550

06/11/2022 06:15 14.08 13:05 19.63 16.83 05:20 2.48 14:15 3.50 3.04 05:20 4.210 13:05 8.787 6.461 6.461

06/12/2022 07:10 13.86 14:10 19.33 16.80 07:35 2.51 13:10 3.45 3.02 07:05 4.098 13:10 8.588 6.424 6.424

06/13/2022 05:15 14.04 14:10 19.59 17.00 05:10 2.45 15:30 3.50 3.06 05:10 4.071 15:30 8.807 6.604 6.599

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

16.94 3.04

364.905

6.516

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW08

Pipe Dimensions 18"

Silt Level 0.00"

Overview

Site   CW08   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned upstream of location CW06 (See CW06 Site Commentary For Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 4.08 inches, this site utilized 22.67 percent of full pipe depth.  The 
hourly averaged peak depth of 5.00 inches represented 27.78 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 4.08 1.25 0.251

 Minimum 3.14  0.75 0.107

 Maximum 5.03  1.71 0.440

Time of Minimum 4/19/2022 04:05 4/26/2022 04:45 4/28/2022 05:00

Time of Maximum 6/4/2022 11:55 6/2/2022 22:55 6/4/2022 12:55

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.3254032

Longitude: ‐112.0318935

Site Sketch Profile View or Photo

Sensor Shot

CW08

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

3700 N 2000 W, FARR WEST, UT

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Saturday, April 16, 2022

Access

Temporary 

18.00X18.13

Traffic

FW003 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

8:03AM 18.00X18.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

3.50

Velocity Sensor Offset (in)

1.33

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

Page 56 of 144



Page 57 of 144



Page 58 of 144



Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 04:05 3.14 21:35 4.73 3.93 03:25 0.92 20:05 1.52 1.26 03:25 0.124 21:35 0.360 0.241 0.241

04/20/2022 03:25 3.21 23:00 4.71 4.04 02:10 0.88 22:45 1.57 1.25 03:25 0.122 22:45 0.374 0.249 0.249

04/21/2022 05:45 3.20 23:00 4.55 3.95 04:30 0.84 17:55 1.48 1.21 04:30 0.117 22:30 0.333 0.232 0.232

04/22/2022 04:30 3.51 16:45 4.35 3.97 04:10 0.88 09:10 1.44 1.18 04:10 0.140 09:10 0.305 0.225 0.225

04/23/2022 06:30 3.31 14:55 4.44 4.00 05:40 0.81 16:00 1.36 1.16 05:40 0.120 14:55 0.301 0.226 0.226

04/24/2022 05:35 3.37 12:25 4.89 4.10 04:00 0.82 12:00 1.58 1.18 05:40 0.124 12:00 0.392 0.239 0.239

04/25/2022 04:10 3.38 22:30 4.80 4.12 04:00 0.84 20:30 1.46 1.19 04:10 0.127 22:30 0.358 0.240 0.240

04/26/2022 06:15 3.24 21:55 4.68 3.98 04:45 0.75 21:55 1.50 1.14 04:45 0.107 21:55 0.356 0.221 0.221

04/27/2022 04:40 3.21 22:20 4.68 3.98 04:55 0.79 22:20 1.52 1.18 04:55 0.110 22:20 0.361 0.228 0.228

04/28/2022 05:00 3.23 22:50 4.47 3.93 05:00 0.76 22:25 1.37 1.12 05:00 0.107 22:50 0.302 0.213 0.213

04/29/2022 05:40 3.23 09:15 4.31 3.83 05:40 0.78 09:10 1.38 1.13 05:40 0.109 09:10 0.291 0.206 0.206

04/30/2022 06:40 3.32 13:55 4.60 3.97 07:50 0.76 13:35 1.40 1.12 06:30 0.113 13:35 0.318 0.216 0.216

05/01/2022 04:25 3.23 13:00 4.66 3.97 04:00 0.78 12:55 1.44 1.12 07:50 0.110 12:55 0.340 0.216 0.216

05/02/2022 04:25 3.29 12:30 4.85 4.16 04:40 0.79 12:30 1.51 1.17 04:40 0.115 12:30 0.377 0.241 0.241

05/03/2022 04:00 3.33 22:10 4.91 4.14 03:10 0.82 21:55 1.49 1.19 03:55 0.122 22:10 0.378 0.243 0.243

05/04/2022 04:25 3.53 22:25 5.02 4.27 03:20 0.80 22:05 1.44 1.14 05:55 0.128 22:20 0.374 0.244 0.244

05/05/2022 04:05 3.37 09:20 4.70 4.10 04:35 0.79 09:15 1.44 1.16 04:35 0.120 09:15 0.344 0.233 0.233

05/06/2022 05:50 3.23 17:10 4.43 4.02 05:15 0.78 17:10 1.37 1.15 05:40 0.110 17:10 0.301 0.224 0.224

05/07/2022 04:25 3.34 12:05 4.64 4.03 04:25 0.80 12:00 1.47 1.15 04:25 0.117 12:00 0.344 0.226 0.226

05/08/2022 07:10 3.27 12:50 4.76 3.98 07:05 0.81 11:50 1.48 1.15 07:05 0.116 11:50 0.347 0.222 0.222

05/09/2022 05:20 3.28 22:30 4.81 4.10 05:20 0.81 22:35 1.50 1.20 05:20 0.117 22:35 0.370 0.243 0.243

05/10/2022 04:30 3.44 22:45 4.96 4.22 03:35 0.91 22:40 1.61 1.24 04:35 0.139 22:40 0.414 0.261 0.261

05/11/2022 04:00 3.49 22:00 5.00 4.27 06:00 0.89 22:10 1.62 1.26 06:00 0.142 22:10 0.420 0.269 0.269

05/12/2022 04:25 3.51 22:20 4.78 4.22 04:20 0.94 22:30 1.51 1.26 04:20 0.148 22:30 0.369 0.261 0.261

05/13/2022 05:00 3.48 19:20 4.73 4.15 04:10 0.89 19:20 1.51 1.24 04:10 0.142 19:20 0.365 0.253 0.253

05/14/2022 05:30 3.40 13:10 4.65 4.13 06:30 0.89 12:35 1.51 1.23 06:30 0.135 12:35 0.356 0.251 0.251

05/15/2022 06:55 3.41 12:30 4.69 4.08 04:00 0.84 21:45 1.48 1.19 04:00 0.131 23:00 0.346 0.236 0.236

05/16/2022 05:20 3.47 21:50 4.78 4.18 06:05 0.87 21:55 1.52 1.23 05:15 0.137 21:55 0.373 0.253 0.253

05/17/2022 05:55 3.44 22:00 4.72 4.13 04:05 0.91 21:45 1.52 1.26 04:10 0.142 21:50 0.363 0.256 0.256

05/18/2022 04:35 3.35 22:25 4.70 4.13 02:20 0.89 22:25 1.57 1.27 04:40 0.135 22:25 0.375 0.259 0.259

05/19/2022 04:20 3.41 22:55 4.71 4.08 04:50 0.96 23:00 1.60 1.27 04:50 0.146 23:00 0.382 0.253 0.253

05/20/2022 04:20 3.34 09:20 4.62 4.03 03:35 0.88 22:35 1.51 1.25 03:35 0.132 09:05 0.337 0.246 0.246

05/21/2022 06:40 3.30 11:20 4.60 4.04 03:55 0.93 16:15 1.62 1.28 03:55 0.137 13:00 0.369 0.253 0.253

05/22/2022 06:55 3.31 22:35 4.77 4.05 06:50 0.94 22:40 1.62 1.28 06:50 0.136 22:40 0.393 0.254 0.254

05/23/2022 05:10 3.37 23:00 4.83 4.16 06:30 0.94 19:00 1.66 1.32 06:30 0.141 19:05 0.397 0.272 0.272

05/24/2022 04:15 3.42 22:20 4.82 4.17 03:25 0.87 22:10 1.55 1.28 04:10 0.134 22:10 0.382 0.263 0.263

05/25/2022 05:15 3.34 22:10 4.78 4.15 05:15 0.87 22:15 1.68 1.31 05:15 0.127 22:15 0.411 0.270 0.270

05/26/2022 04:25 3.20 22:10 4.43 3.98 04:15 0.89 20:45 1.62 1.31 04:15 0.123 20:45 0.350 0.254 0.254

05/27/2022 06:40 3.20 12:15 4.31 3.95 04:30 0.88 13:50 1.56 1.32 04:30 0.124 14:35 0.324 0.253 0.253

05/28/2022 06:20 3.22 13:20 4.57 3.90 06:10 0.96 23:45 1.64 1.29 06:10 0.135 23:45 0.370 0.242 0.242

05/29/2022 06:10 3.58 16:35 4.70 4.11 03:40 1.12 12:15 1.64 1.35 06:00 0.184 12:25 0.382 0.269 0.269

05/30/2022 04:20 3.75 12:55 4.75 4.30 02:15 1.17 20:40 1.65 1.44 04:15 0.205 12:50 0.399 0.307 0.307

05/31/2022 06:15 3.70 22:10 4.75 4.32 04:15 1.07 22:05 1.70 1.44 04:15 0.183 22:05 0.410 0.310 0.310

06/01/2022 06:35 3.43 22:55 4.68 4.22 04:35 0.97 21:50 1.61 1.38 04:35 0.148 22:15 0.377 0.289 0.289

06/02/2022 06:00 3.45 22:55 4.76 4.16 04:05 1.02 22:55 1.71 1.38 04:05 0.158 22:55 0.415 0.282 0.282

06/03/2022 06:20 3.43 21:55 4.94 4.21 02:55 1.00 21:35 1.67 1.37 05:15 0.155 22:00 0.422 0.288 0.288

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW08, Pipe Height: 18.00 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 06:10 3.42 11:55 5.03 4.16 05:20 1.00 12:55 1.68 1.33 05:20 0.153 12:55 0.440 0.275 0.275

06/05/2022 07:30 3.36 13:10 4.56 4.01 07:20 1.00 13:10 1.51 1.27 07:20 0.149 13:10 0.346 0.246 0.246

06/06/2022 04:30 3.46 21:10 4.68 4.17 05:25 0.95 20:55 1.60 1.33 05:25 0.148 20:55 0.374 0.274 0.274

06/07/2022 05:35 3.38 22:05 4.56 4.12 05:10 0.95 22:25 1.54 1.32 05:10 0.143 22:25 0.350 0.267 0.267

06/08/2022 06:25 3.32 19:50 4.65 4.08 06:35 0.97 22:55 1.62 1.34 06:30 0.142 22:55 0.372 0.268 0.268

06/09/2022 06:25 3.33 13:20 4.45 4.04 03:25 0.98 20:20 1.56 1.32 06:35 0.147 22:15 0.338 0.260 0.260

06/10/2022 04:20 3.38 11:50 4.49 4.03 04:20 0.97 19:30 1.57 1.33 04:20 0.145 11:55 0.339 0.259 0.259

06/11/2022 07:00 3.33 17:20 4.54 3.99 04:50 0.97 13:00 1.55 1.32 04:50 0.145 17:20 0.336 0.254 0.254

06/12/2022 06:25 3.19 12:20 4.51 3.91 06:10 0.98 12:20 1.59 1.30 06:25 0.135 12:20 0.358 0.244 0.244

06/13/2022 05:25 3.31 15:10 4.77 4.16 03:30 0.95 19:15 1.68 1.39 03:30 0.139 15:10 0.403 0.287 0.286

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

4.08 1.25

14.061

0.251

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW09

Pipe Dimensions 60.38"

Silt Level 0.00"

Overview

Site   CW09   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022.  
Flows progressively increased in this line as both depth and velocity shifted higher beginning May 7, 2022 through the 
remainder of the study.   The pattern is also exhibited by downstream site CW13.  No surcharge conditions were 
experienced at this location.  Review of the scattergraph shows that free flow conditions were maintained throughout 
the monitoring period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW11 and CW19  was positioned upstream of location CW13 (See CW13 Site Commentary For 
Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 21.08 inches, this site utilized 34.91 percent of full pipe depth.  The 
hourly averaged peak depth of 26.03 inches represented 43.11 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 21.08 2.92 11.839

 Minimum 16.36  2.21 6.273

 Maximum 26.09  3.56 18.399

Time of Minimum 5/1/2022 05:45 5/2/2022 04:45 5/2/2022 04:45

Time of Maximum 5/30/2022 16:05 6/6/2022 17:50 6/6/2022 17:50

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.263869

Longitude: ‐111.999992

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

6.75

Peak Velocity (fps)

Silt (in)

10:49AM 60.38X60.25

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

19.88

Velocity Sensor Offset (in)

3.02

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/18//2022

Access

Temporary 

60.38X60.25

Traffic

WA016 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW09

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

267 DEPOT DR

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 03:35 16.64 12:55 19.16 18.30 03:10 2.29 21:40 2.94 2.66 03:10 6.607 12:30 10.223 8.756 8.756

04/20/2022 02:55 16.67 22:15 19.23 18.30 02:25 2.29 22:05 2.92 2.67 02:25 6.648 22:05 10.265 8.799 8.799

04/21/2022 04:50 16.65 22:45 19.05 18.23 04:20 2.32 12:50 2.90 2.66 05:05 6.737 21:15 9.892 8.695 8.695

04/22/2022 05:10 16.66 14:35 19.05 18.21 03:35 2.34 12:30 2.89 2.66 04:35 6.771 14:35 9.964 8.695 8.695

04/23/2022 06:05 16.62 12:50 19.41 18.16 05:50 2.31 11:35 2.92 2.64 05:50 6.621 11:35 10.182 8.592 8.592

04/24/2022 06:55 16.55 12:30 19.53 18.27 06:45 2.25 12:00 2.90 2.62 06:45 6.411 13:20 10.352 8.614 8.614

04/25/2022 04:25 16.58 11:30 19.38 18.35 04:15 2.29 12:25 2.86 2.63 04:15 6.546 11:30 9.994 8.692 8.692

04/26/2022 04:20 16.51 22:00 19.17 18.21 05:10 2.22 20:25 2.89 2.63 05:10 6.315 22:40 10.019 8.613 8.613

04/27/2022 03:35 16.63 22:00 19.18 18.32 03:50 2.27 14:35 2.89 2.64 03:50 6.516 21:25 10.106 8.706 8.706

04/28/2022 04:40 16.52 09:20 18.99 18.17 03:40 2.25 10:20 2.91 2.64 03:40 6.427 10:20 9.922 8.622 8.622

04/29/2022 05:50 16.60 11:10 18.86 18.07 06:15 2.30 18:40 2.88 2.62 06:15 6.622 09:55 9.769 8.478 8.478

04/30/2022 05:50 16.46 13:15 19.20 17.97 05:10 2.28 11:50 2.95 2.60 05:10 6.481 11:50 10.297 8.349 8.349

05/01/2022 05:45 16.36 13:40 19.18 18.02 06:00 2.27 19:50 2.94 2.60 06:00 6.372 19:50 10.037 8.402 8.402

05/02/2022 04:45 16.47 22:05 19.00 18.11 04:45 2.21 21:25 2.86 2.61 04:45 6.273 21:25 9.864 8.478 8.478

05/03/2022 05:00 16.83 14:30 19.30 18.38 01:50 2.34 14:10 2.91 2.66 03:55 6.940 14:25 10.286 8.823 8.823

05/04/2022 03:35 16.88 22:05 19.52 18.48 02:05 2.31 21:40 2.99 2.65 03:45 6.790 21:40 10.639 8.858 8.858

05/05/2022 04:15 17.10 13:50 19.70 18.69 04:40 2.35 13:15 2.95 2.70 04:40 7.052 12:30 10.576 9.156 9.156

05/06/2022 05:20 17.12 14:40 19.78 18.72 05:20 2.33 14:50 3.00 2.67 05:20 6.961 14:50 10.917 9.066 9.066

05/07/2022 05:45 17.49 12:55 20.26 18.97 07:10 2.37 12:20 2.99 2.71 07:10 7.405 12:20 11.215 9.397 9.397

05/08/2022 05:40 17.67 12:50 20.51 19.21 05:10 2.37 17:40 3.04 2.73 05:10 7.442 12:15 11.506 9.598 9.598

05/09/2022 05:40 18.25 15:05 20.51 19.71 02:00 2.47 21:25 3.04 2.79 02:00 8.089 15:10 11.584 10.153 10.153

05/10/2022 04:05 18.13 22:25 21.00 19.93 03:50 2.52 09:00 3.17 2.83 04:05 8.187 22:35 12.340 10.464 10.464

05/11/2022 04:45 18.17 22:35 20.88 19.85 04:40 2.56 21:05 3.13 2.85 04:40 8.335 21:05 12.119 10.482 10.482

05/12/2022 04:20 18.31 14:30 20.85 20.09 03:40 2.54 13:45 3.18 2.86 04:20 8.378 13:45 12.399 10.690 10.690

05/13/2022 04:10 18.44 15:35 20.70 19.91 04:55 2.57 15:20 3.05 2.84 04:55 8.550 15:20 11.762 10.481 10.481

05/14/2022 05:40 18.52 13:05 20.92 19.97 05:20 2.59 21:40 3.04 2.83 05:20 8.643 14:40 11.874 10.500 10.500

05/15/2022 04:45 18.72 21:55 21.66 20.40 02:00 2.61 16:10 3.14 2.87 04:50 9.011 22:00 12.688 10.966 10.966

05/16/2022 05:10 19.04 23:00 21.78 20.81 03:35 2.55 12:10 3.15 2.88 05:40 8.902 12:10 12.887 11.323 11.323

05/17/2022 04:25 19.45 12:45 21.93 21.03 03:40 2.63 14:20 3.10 2.92 03:40 9.407 12:45 13.022 11.614 11.614

05/18/2022 05:25 19.67 22:40 22.01 21.17 01:50 2.68 13:30 3.15 2.94 05:35 9.757 22:50 13.242 11.790 11.790

05/19/2022 04:20 19.68 11:50 22.13 21.28 04:15 2.66 10:10 3.20 2.95 04:15 9.669 10:10 13.591 11.951 11.951

05/20/2022 05:20 19.78 11:55 22.12 21.37 06:00 2.62 18:40 3.20 2.96 05:20 9.609 18:40 13.512 12.037 12.037

05/21/2022 04:45 19.94 12:55 22.35 21.27 05:45 2.69 11:20 3.15 2.94 05:45 10.045 13:15 13.405 11.881 11.881

05/22/2022 05:35 19.82 13:05 22.41 21.33 05:20 2.65 21:40 3.24 2.94 05:20 9.732 21:40 13.803 11.925 11.925

05/23/2022 05:30 19.99 22:00 22.63 21.70 04:05 2.62 17:50 3.18 2.95 04:05 9.725 21:30 13.743 12.262 12.262

05/24/2022 05:10 20.25 22:20 22.68 21.86 06:10 2.78 17:20 3.19 3.01 05:05 10.555 19:15 13.802 12.605 12.605

05/25/2022 05:20 20.29 22:45 22.88 21.93 05:45 2.73 08:20 3.19 3.00 05:45 10.374 13:35 13.948 12.638 12.638

05/26/2022 04:55 20.55 14:05 22.90 22.06 03:15 2.77 11:30 3.23 3.03 04:55 10.717 11:30 14.117 12.849 12.849

05/27/2022 05:05 20.54 15:30 22.65 21.95 05:15 2.84 12:30 3.21 3.02 05:15 10.949 12:30 14.015 12.749 12.749

05/28/2022 04:55 20.51 14:10 23.10 21.94 03:25 2.82 18:10 3.24 3.02 03:25 10.897 12:10 14.295 12.748 12.748

05/29/2022 04:50 21.38 12:35 23.78 22.73 03:35 2.90 11:40 3.28 3.07 04:45 11.854 11:40 15.185 13.562 13.562

05/30/2022 02:05 22.01 16:05 26.09 24.46 01:25 2.79 06:30 3.36 3.16 01:40 11.931 15:35 17.681 15.441 15.441

05/31/2022 04:30 22.62 13:35 25.14 24.13 01:40 2.88 10:30 3.38 3.18 05:45 12.895 12:25 16.738 15.230 15.230

06/01/2022 05:40 22.77 22:45 24.95 24.15 04:30 2.96 22:25 3.42 3.22 04:30 13.139 22:25 17.113 15.417 15.417

06/02/2022 04:15 22.79 12:45 24.95 24.16 02:50 2.94 21:10 3.48 3.24 02:50 13.234 21:10 17.245 15.519 15.519

06/03/2022 04:15 23.07 13:30 25.21 24.37 04:50 3.05 12:00 3.49 3.26 04:50 13.820 12:00 17.386 15.798 15.798

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW09, Pipe Height: 60.38 in, Silt: 0.00 in

Page 66 of 144



Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 04:40 23.29 14:10 25.23 24.39 03:55 3.03 11:35 3.48 3.25 03:55 13.866 11:35 17.454 15.767 15.767

06/05/2022 06:15 23.28 13:25 25.53 24.61 08:35 3.05 23:45 3.45 3.25 06:30 14.005 13:15 17.718 15.991 15.991

06/06/2022 03:40 23.65 12:55 25.97 25.19 04:05 3.03 17:50 3.56 3.29 04:05 14.139 17:50 18.399 16.672 16.672

06/07/2022 04:20 24.05 13:45 26.07 25.36 04:15 3.07 08:50 3.45 3.30 04:15 14.650 14:20 18.136 16.860 16.860

06/08/2022 05:10 24.21 22:35 25.87 25.31 04:05 3.06 17:25 3.47 3.31 04:05 14.767 22:45 18.017 16.877 16.877

06/09/2022 05:35 23.91 12:30 25.84 25.23 05:05 3.08 19:25 3.51 3.30 05:05 14.631 19:25 18.159 16.760 16.760

06/10/2022 03:40 24.01 12:10 25.92 25.14 23:35 3.07 15:15 3.52 3.29 03:50 14.796 15:15 18.179 16.644 16.644

06/11/2022 05:35 23.54 17:15 25.53 24.81 04:05 3.06 09:15 3.51 3.28 05:45 14.377 15:55 17.513 16.290 16.290

06/12/2022 04:20 23.46 15:30 25.62 24.79 23:55 3.03 10:15 3.47 3.25 05:40 14.161 13:10 17.691 16.144 16.144

06/13/2022 05:50 23.45 14:05 25.90 25.01 04:50 3.04 18:00 3.51 3.29 05:20 14.043 15:15 18.079 16.511 16.500

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

21.08 2.92

662.969

11.839

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW10

Pipe Dimensions 17.88"

Silt Level 0.00"

Overview

Site   CW10   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is supercritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW01 was positioned upstream of location CW03 (See CW03 Site Commentary For Balancing 
Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 2.65 inches, this site utilized 14.82 percent of full pipe depth.  The 
hourly averaged peak depth of 3.42 inches represented 19.13 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 2.65 3.27 0.347

 Minimum 1.84  2.39 0.165

 Maximum 3.54  3.70 0.578

Time of Minimum 4/19/2022 02:55 5/20/2022 03:20 4/19/2022 03:20

Time of Maximum 5/30/2022 11:25 5/17/2022 22:45 5/30/2022 11:25

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.181867

Longitude: ‐111.990288

 

 

Site Sketch Profile View or Photo

 

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

240

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

721AM 17.88X17.88

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

2.88

Velocity Sensor Offset (in)

3.97

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

17.88X17.88

Traffic

SW114 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW10

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
IN FRONT OF CLASSIC WATERSLIDES

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

4465 600 W, RIVERDALE, UT

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 02:55 1.84 20:50 3.08 2.53 03:20 2.68 20:10 3.56 3.28 03:20 0.165 20:50 0.454 0.327 0.327

04/20/2022 02:10 1.87 20:45 3.06 2.59 02:35 2.71 08:10 3.56 3.31 02:35 0.172 20:45 0.456 0.340 0.340

04/21/2022 04:25 1.88 21:40 3.02 2.57 03:00 2.73 08:40 3.56 3.30 04:25 0.174 21:25 0.445 0.334 0.334

04/22/2022 03:55 1.89 12:05 2.95 2.55 04:25 2.74 12:05 3.56 3.28 02:30 0.177 12:05 0.434 0.328 0.328

04/23/2022 04:15 1.87 11:10 3.16 2.54 04:35 2.68 12:45 3.57 3.25 04:00 0.172 10:55 0.473 0.327 0.327

04/24/2022 05:25 1.96 12:30 3.21 2.65 03:40 2.72 20:55 3.59 3.29 03:40 0.185 12:20 0.484 0.353 0.353

04/25/2022 03:00 1.94 11:25 3.10 2.62 03:50 2.75 19:40 3.59 3.30 03:50 0.183 11:25 0.463 0.345 0.345

04/26/2022 04:10 1.94 08:05 2.97 2.55 02:40 2.49 08:55 3.56 3.27 03:45 0.183 07:55 0.435 0.329 0.329

04/27/2022 04:00 1.90 21:35 3.07 2.55 02:20 2.78 21:35 3.58 3.30 04:00 0.182 21:35 0.463 0.331 0.331

04/28/2022 03:30 1.91 21:20 3.02 2.57 03:05 2.75 21:00 3.56 3.29 03:05 0.180 21:20 0.447 0.335 0.335

04/29/2022 04:10 1.95 09:25 2.97 2.51 04:25 2.77 09:30 3.53 3.27 03:20 0.186 09:30 0.432 0.321 0.321

04/30/2022 05:00 1.97 11:45 3.20 2.59 02:45 2.67 11:30 3.60 3.27 05:30 0.189 11:45 0.490 0.336 0.336

05/01/2022 04:50 1.89 10:50 3.20 2.63 05:40 2.78 21:00 3.62 3.31 04:50 0.179 12:10 0.489 0.350 0.350

05/02/2022 04:50 1.93 21:40 3.02 2.56 03:05 2.65 21:25 3.55 3.27 01:55 0.183 21:40 0.444 0.331 0.331

05/03/2022 02:05 2.01 21:45 3.03 2.59 04:25 2.75 21:35 3.55 3.29 04:00 0.196 21:45 0.446 0.337 0.337

05/04/2022 02:35 1.94 21:15 3.09 2.59 02:15 2.74 21:35 3.57 3.28 02:15 0.183 21:05 0.460 0.337 0.337

05/05/2022 01:55 2.00 10:50 3.07 2.60 03:20 2.75 10:55 3.55 3.29 03:20 0.192 10:50 0.455 0.339 0.339

05/06/2022 02:00 2.06 11:00 2.95 2.59 02:50 2.66 16:20 3.51 3.26 02:15 0.202 08:40 0.425 0.334 0.334

05/07/2022 04:15 2.05 11:10 3.29 2.64 05:25 2.52 10:50 3.60 3.24 02:45 0.196 11:10 0.508 0.343 0.343

05/08/2022 06:50 2.05 12:20 3.33 2.71 03:30 2.64 11:50 3.61 3.27 07:05 0.204 12:05 0.514 0.361 0.361

05/09/2022 05:45 2.19 21:40 3.26 2.74 04:05 2.58 21:40 3.57 3.28 05:45 0.227 21:40 0.501 0.365 0.365

05/10/2022 04:35 2.09 21:40 3.17 2.66 02:45 2.65 21:15 3.58 3.28 03:15 0.207 21:45 0.481 0.350 0.350

05/11/2022 04:50 2.09 20:55 3.28 2.69 02:45 2.64 21:35 3.58 3.30 04:15 0.207 20:55 0.499 0.357 0.357

05/12/2022 01:45 2.11 08:40 3.08 2.73 03:40 2.58 12:55 3.56 3.30 01:55 0.212 08:40 0.458 0.363 0.363

05/13/2022 04:05 2.06 10:35 3.03 2.65 02:50 2.74 10:35 3.58 3.28 04:05 0.198 10:35 0.452 0.348 0.348

05/14/2022 02:05 2.14 10:35 3.28 2.69 04:20 2.64 10:50 3.56 3.24 02:20 0.217 10:35 0.499 0.350 0.350

05/15/2022 02:55 2.05 11:05 3.31 2.72 06:05 2.46 20:10 3.59 3.23 02:30 0.193 11:10 0.509 0.357 0.357

05/16/2022 02:10 2.05 21:20 3.26 2.70 04:45 2.55 21:10 3.62 3.25 04:15 0.194 21:10 0.505 0.355 0.355

05/17/2022 04:15 2.02 21:25 3.21 2.67 02:25 2.61 22:45 3.70 3.25 02:25 0.184 21:40 0.487 0.349 0.349

05/18/2022 02:05 2.04 21:35 3.10 2.68 04:10 2.54 21:35 3.53 3.24 03:00 0.191 21:35 0.461 0.349 0.349

05/19/2022 05:30 2.06 20:10 3.07 2.66 02:45 2.52 20:30 3.51 3.22 04:10 0.192 20:10 0.445 0.343 0.343

05/20/2022 01:50 2.08 10:45 3.22 2.69 03:20 2.39 10:45 3.57 3.20 01:50 0.195 10:45 0.493 0.348 0.348

05/21/2022 04:15 2.09 11:30 3.27 2.71 05:55 2.46 11:25 3.56 3.21 05:00 0.196 11:25 0.499 0.354 0.354

05/22/2022 02:55 2.09 11:55 3.35 2.77 05:30 2.58 12:00 3.59 3.25 04:25 0.202 12:00 0.522 0.370 0.370

05/23/2022 05:40 2.12 21:45 3.17 2.72 02:50 2.52 21:50 3.51 3.25 05:10 0.203 21:50 0.473 0.357 0.357

05/24/2022 03:55 2.11 21:50 3.10 2.67 02:20 2.54 08:10 3.53 3.24 03:25 0.202 21:50 0.460 0.348 0.348

05/25/2022 01:25 2.13 08:05 3.09 2.68 03:00 2.45 08:00 3.52 3.21 01:30 0.202 08:00 0.454 0.345 0.345

05/26/2022 01:25 2.17 21:50 3.05 2.71 02:30 2.45 08:30 3.51 3.22 02:45 0.211 21:50 0.444 0.352 0.352

05/27/2022 01:40 2.25 12:50 3.07 2.71 03:30 2.57 12:40 3.51 3.25 03:30 0.230 12:45 0.447 0.352 0.352

05/28/2022 02:50 2.13 10:50 3.21 2.69 06:15 2.63 10:45 3.59 3.24 03:50 0.208 10:45 0.487 0.350 0.350

05/29/2022 02:00 2.21 11:50 3.19 2.74 02:25 2.73 11:35 3.57 3.28 01:55 0.236 11:50 0.484 0.364 0.364

05/30/2022 02:20 2.23 11:25 3.54 2.88 01:50 2.91 11:25 3.66 3.37 02:20 0.237 11:25 0.578 0.402 0.402

05/31/2022 02:45 2.16 22:05 3.03 2.72 04:10 2.74 09:05 3.52 3.30 02:50 0.215 22:05 0.443 0.362 0.362

06/01/2022 03:40 2.11 22:10 3.02 2.67 04:25 2.73 22:00 3.51 3.28 04:25 0.205 22:10 0.439 0.351 0.351

06/02/2022 03:15 2.12 17:40 3.07 2.70 04:40 2.66 22:15 3.53 3.28 02:40 0.212 17:40 0.455 0.356 0.356

06/03/2022 04:10 2.10 13:45 3.00 2.67 02:40 2.53 09:25 3.53 3.25 04:15 0.203 13:45 0.437 0.348 0.348

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW10, Pipe Height: 17.88 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 06:40 2.09 10:20 3.16 2.66 05:30 2.69 12:50 3.54 3.25 03:55 0.204 10:20 0.469 0.347 0.347

06/05/2022 03:40 2.14 11:05 3.18 2.73 04:55 2.69 21:25 3.55 3.28 03:20 0.209 11:05 0.476 0.363 0.363

06/06/2022 05:40 2.12 21:45 3.10 2.69 03:45 2.60 21:35 3.53 3.27 02:05 0.211 21:55 0.460 0.354 0.354

06/07/2022 05:00 2.16 08:50 3.14 2.70 04:15 2.73 21:40 3.55 3.29 04:15 0.222 08:50 0.472 0.356 0.356

06/08/2022 03:20 2.00 18:20 3.03 2.62 02:20 2.73 18:20 3.54 3.28 03:30 0.193 18:20 0.447 0.340 0.340

06/09/2022 04:05 1.99 21:30 3.12 2.59 05:10 2.73 21:30 3.56 3.26 05:10 0.188 21:30 0.470 0.334 0.334

06/10/2022 04:30 1.99 21:50 3.03 2.62 02:25 2.70 21:50 3.55 3.26 04:45 0.187 21:50 0.449 0.340 0.340

06/11/2022 03:05 1.99 21:30 3.10 2.61 05:15 2.70 21:35 3.56 3.25 04:35 0.191 11:55 0.459 0.338 0.338

06/12/2022 03:50 1.99 12:00 3.29 2.65 05:40 2.55 12:05 3.59 3.24 03:50 0.186 12:00 0.509 0.346 0.346

06/13/2022 04:05 2.01 21:35 3.02 2.65 02:30 2.74 20:55 3.55 3.27 02:30 0.193 20:55 0.445 0.347 0.347

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total    

2.65

   

3.27

19.445

0.347

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW11

Pipe Dimensions 30"

Silt Level 0.00"

Overview

Site   CW11   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW09 and CW19 was positioned upstream of location CW13 (See CW13 Site Commentary For 
Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 8.77 inches, this site utilized 29.23 percent of full pipe depth.  The 
hourly averaged peak depth of 11.71 inches represented 39.03 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 8.77 2.45 1.928

 Minimum 6.39  1.75 0.869

 Maximum 11.74  3.19 3.655

Time of Minimum 4/30/2022 05:35 5/11/2022 04:20 4/30/2022 05:05

Time of Maximum 5/30/2022 12:25 5/30/2022 12:00 5/30/2022 13:00

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.268603

Longitude: ‐112.0077305

 

 

Site Sketch Profile View or Photo

 

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

12:17PM 30X30

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

9.38

Velocity Sensor Offset (in)

3.07

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

30X30

Traffic

HA045 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW11

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

LightDrive

Site Access Details:

Site Address /Location:

22773.11.325

395 1140 W

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 03:40 6.52 21:00 9.71 8.34 03:20 1.83 21:00 2.77 2.37 03:20 0.934 21:00 2.464 1.738 1.738

04/20/2022 03:10 6.53 22:10 9.68 8.35 02:55 1.84 22:55 2.78 2.37 02:55 0.937 22:55 2.442 1.746 1.746

04/21/2022 04:45 6.49 22:25 9.44 8.26 04:35 1.85 21:40 2.71 2.34 04:35 0.936 22:25 2.304 1.690 1.690

04/22/2022 04:20 6.45 09:25 9.28 8.22 04:10 1.85 09:20 2.71 2.33 04:10 0.926 09:20 2.261 1.674 1.674

04/23/2022 07:00 6.63 12:15 10.01 8.42 06:30 1.84 12:50 2.83 2.39 07:05 0.960 12:20 2.598 1.791 1.791

04/24/2022 07:30 6.57 11:50 10.01 8.54 04:55 1.92 11:40 2.81 2.43 07:15 1.002 11:50 2.607 1.854 1.854

04/25/2022 04:50 6.47 22:15 9.75 8.40 04:55 1.78 22:05 2.80 2.34 04:55 0.895 22:05 2.504 1.740 1.740

04/26/2022 04:20 6.49 22:45 9.66 8.30 04:10 1.78 21:30 2.73 2.32 04:20 0.904 22:35 2.391 1.692 1.692

04/27/2022 04:40 6.52 22:25 9.63 8.30 05:25 1.79 22:10 2.74 2.30 04:45 0.916 22:30 2.405 1.682 1.682

04/28/2022 04:40 6.42 22:25 9.42 8.24 04:30 1.81 22:15 2.67 2.29 04:30 0.901 22:15 2.276 1.650 1.650

04/29/2022 04:25 6.52 09:20 9.27 8.22 03:50 1.82 09:05 2.61 2.28 05:20 0.933 09:05 2.157 1.636 1.636

04/30/2022 05:35 6.39 11:25 9.75 8.32 05:05 1.75 11:35 2.77 2.32 05:05 0.869 11:35 2.474 1.710 1.710

05/01/2022 07:15 6.39 12:05 9.70 8.42 07:55 1.79 11:25 2.76 2.36 07:20 0.888 11:25 2.435 1.772 1.772

05/02/2022 04:25 6.40 22:15 9.64 8.25 04:35 1.80 22:05 2.74 2.32 04:35 0.893 22:05 2.404 1.683 1.683

05/03/2022 05:05 6.45 22:35 9.70 8.28 04:45 1.82 22:25 2.81 2.34 04:45 0.914 22:25 2.485 1.704 1.704

05/04/2022 04:20 6.64 22:55 9.64 8.35 03:35 1.86 22:10 2.79 2.36 04:20 0.980 22:55 2.450 1.731 1.731

05/05/2022 04:30 6.62 22:50 9.57 8.33 04:40 1.86 22:30 2.77 2.36 04:40 0.970 22:30 2.406 1.726 1.726

05/06/2022 04:45 6.73 09:50 9.33 8.37 05:30 1.88 09:25 2.65 2.37 05:30 1.006 09:50 2.211 1.740 1.740

05/07/2022 07:05 6.65 12:15 9.91 8.46 06:40 1.87 12:10 2.84 2.38 06:40 0.981 12:10 2.597 1.791 1.791

05/08/2022 07:40 6.56 12:10 10.02 8.59 07:15 1.79 11:05 2.84 2.38 07:15 0.922 11:05 2.602 1.838 1.838

05/09/2022 03:55 6.87 22:40 9.99 8.60 03:45 1.85 22:40 2.80 2.37 03:45 1.016 22:40 2.591 1.815 1.815

05/10/2022 04:50 6.88 22:50 9.87 8.53 04:45 1.85 23:35 2.79 2.36 04:45 1.017 23:10 2.516 1.785 1.785

05/11/2022 05:20 6.80 22:05 9.74 8.46 04:20 1.75 23:15 2.79 2.33 04:20 0.953 22:10 2.486 1.745 1.745

05/12/2022 04:30 6.72 22:55 9.73 8.56 03:30 1.87 22:55 2.78 2.40 04:40 1.018 22:55 2.475 1.816 1.816

05/13/2022 04:25 6.90 09:25 9.55 8.51 04:30 1.87 09:05 2.69 2.36 04:30 1.032 09:05 2.312 1.775 1.775

05/14/2022 05:20 6.83 12:40 9.87 8.61 05:20 1.89 12:40 2.84 2.42 05:20 1.028 12:40 2.584 1.863 1.863

05/15/2022 07:00 6.84 22:55 9.96 8.68 06:15 1.91 22:30 2.86 2.44 07:00 1.046 22:35 2.604 1.901 1.901

05/16/2022 04:20 6.86 22:50 9.95 8.64 03:55 1.87 22:00 2.83 2.43 03:55 1.035 23:10 2.546 1.869 1.869

05/17/2022 04:30 6.93 22:55 10.03 8.58 04:00 1.89 22:50 2.82 2.39 04:00 1.048 22:50 2.612 1.816 1.816

05/18/2022 04:35 6.95 23:10 9.83 8.62 03:30 1.86 23:00 2.80 2.37 05:10 1.039 23:00 2.532 1.812 1.812

05/19/2022 04:45 6.89 22:30 9.71 8.58 04:05 1.85 21:20 2.71 2.38 04:25 1.035 22:25 2.386 1.811 1.811

05/20/2022 04:20 6.91 09:25 9.55 8.57 04:15 1.88 09:25 2.66 2.37 04:15 1.041 09:25 2.316 1.796 1.796

05/21/2022 06:40 7.05 12:40 10.25 8.79 05:30 1.88 13:15 2.87 2.42 05:30 1.077 12:50 2.737 1.915 1.915

05/22/2022 07:10 7.02 11:45 10.08 8.86 07:05 1.91 11:45 2.88 2.45 07:05 1.081 11:45 2.690 1.967 1.967

05/23/2022 04:35 7.09 22:40 10.03 8.80 03:15 1.93 22:50 2.81 2.43 04:20 1.104 22:50 2.601 1.915 1.915

05/24/2022 04:30 7.07 22:40 9.93 8.74 04:35 1.92 22:10 2.83 2.42 04:35 1.093 22:50 2.548 1.891 1.891

05/25/2022 04:10 7.09 23:05 9.79 8.71 04:00 1.95 22:15 2.80 2.43 04:35 1.119 22:15 2.488 1.887 1.887

05/26/2022 04:10 7.00 22:55 9.75 8.65 03:55 1.92 23:10 2.79 2.42 03:55 1.084 23:10 2.485 1.860 1.860

05/27/2022 05:05 7.16 00:00 9.50 8.62 03:50 1.96 14:20 2.74 2.42 03:50 1.149 14:20 2.340 1.849 1.849

05/28/2022 04:40 7.10 13:00 9.96 8.69 04:05 1.94 12:50 2.86 2.44 04:20 1.121 12:50 2.619 1.899 1.899

05/29/2022 05:25 7.66 12:45 10.55 9.23 05:55 2.10 12:40 3.05 2.58 05:55 1.352 12:40 3.028 2.174 2.174

05/30/2022 02:30 8.67 12:25 11.74 10.38 01:55 2.34 12:00 3.19 2.85 02:15 1.814 13:00 3.655 2.805 2.805

05/31/2022 04:35 8.70 22:50 10.62 9.90 04:20 2.32 22:50 2.97 2.74 04:20 1.775 22:50 2.988 2.513 2.513

06/01/2022 04:40 8.36 22:20 10.41 9.54 05:10 2.28 22:25 2.90 2.64 05:10 1.648 22:25 2.834 2.310 2.310

06/02/2022 04:40 8.07 22:55 10.15 9.42 04:55 2.20 23:10 2.90 2.62 04:55 1.514 23:10 2.731 2.250 2.250

06/03/2022 04:35 8.00 11:35 10.01 9.32 04:30 2.16 11:00 2.85 2.60 04:35 1.466 11:00 2.607 2.204 2.204

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW11, Pipe Height: 30.00 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 06:55 8.01 11:55 10.40 9.39 06:20 2.19 13:05 2.92 2.61 06:20 1.496 13:05 2.815 2.242 2.242

06/05/2022 06:55 7.88 11:55 10.42 9.43 05:30 2.16 12:00 2.93 2.62 06:40 1.441 12:00 2.865 2.268 2.268

06/06/2022 04:30 7.99 22:20 10.24 9.39 03:00 2.10 21:35 2.93 2.62 04:35 1.480 23:10 2.749 2.247 2.247

06/07/2022 04:15 7.94 22:45 10.14 9.31 03:35 2.19 21:10 2.87 2.60 03:35 1.488 23:00 2.695 2.199 2.199

06/08/2022 04:55 7.92 23:10 10.26 9.31 05:00 2.20 20:55 2.89 2.60 05:00 1.476 22:45 2.728 2.202 2.202

06/09/2022 04:30 8.08 00:00 10.02 9.34 03:30 2.26 22:15 2.90 2.62 04:25 1.559 22:15 2.686 2.220 2.220

06/10/2022 05:30 7.91 11:35 10.06 9.26 05:00 2.20 10:55 2.87 2.59 04:25 1.470 10:55 2.657 2.176 2.176

06/11/2022 06:40 7.87 11:50 10.32 9.31 06:30 2.16 13:20 2.90 2.59 06:30 1.436 13:20 2.781 2.194 2.194

06/12/2022 06:50 7.81 11:30 10.39 9.36 07:00 2.12 12:45 2.92 2.58 07:00 1.392 12:45 2.807 2.210 2.210

06/13/2022 04:50 7.85 22:35 10.06 9.31 04:15 2.11 22:45 2.86 2.57 04:15 1.401 22:45 2.674 2.183 2.181

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total    

8.77

   

2.45

107.966

1.928

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW12

Pipe Dimensions 27.25"

Silt Level 0.00"

Overview

Site   CW12   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.   Flow is transitional as it operates between subcritical and supercritical 
conditions.    Unstable conditions may be experienced during transitional periods. 

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned upstream of location CW14 (See CW14 Site Commentary For Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 7.19 inches, this site utilized 26.39 percent of full pipe depth.  The 
hourly averaged peak depth of 8.51 inches represented 31.23 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 7.19 3.15 1.789

 Minimum 5.37  1.77 0.682

 Maximum 8.85  5.55 3.673

Time of Minimum 5/10/2022 03:25 4/23/2022 06:50 4/23/2022 06:50

Time of Maximum 4/24/2022 10:15 5/30/2022 11:55 5/30/2022 11:55

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.

Page 82 of 144



Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.302642

Longitude: ‐112.007669

Site Sketch Profile View or Photo

Sensor Shot

CW12

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
100 YARDS AWAY FROM STREET

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

N 1250 W

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Saturday, April 16, 2022

Access

Temporary 

27.25X27.13

Traffic

NO028 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

9:48AM 27.25X27.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

8.88

Velocity Sensor Offset (in)

4.38

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 02:50 5.60 21:25 8.59 7.19 02:45 1.89 21:50 4.79 3.12 02:45 0.731 21:30 3.288 1.780 1.780

04/20/2022 02:05 5.53 22:25 8.34 7.21 01:05 1.94 07:30 4.58 2.80 02:00 0.739 07:30 3.043 1.596 1.596

04/21/2022 04:10 5.57 08:25 8.34 7.19 02:35 1.85 08:20 4.77 2.72 04:00 0.727 08:20 3.210 1.543 1.543

04/22/2022 03:05 5.51 09:35 8.21 7.13 04:10 1.90 08:40 4.35 2.68 03:05 0.732 08:40 2.801 1.498 1.498

04/23/2022 05:50 5.51 12:40 8.59 7.25 06:50 1.77 12:20 4.93 2.98 06:50 0.682 12:20 3.443 1.740 1.740

04/24/2022 04:35 5.45 10:15 8.85 7.32 06:30 1.81 11:15 5.08 3.15 06:30 0.691 10:00 3.468 1.860 1.860

04/25/2022 05:55 5.80 09:00 8.47 7.32 01:35 1.97 08:20 5.14 3.09 05:55 0.809 08:20 3.423 1.798 1.798

04/26/2022 05:25 5.59 22:00 8.72 7.23 03:40 1.94 08:35 4.80 3.04 03:40 0.761 22:00 3.348 1.749 1.749

04/27/2022 03:35 5.55 09:25 8.74 7.10 03:15 1.86 09:35 4.71 2.87 03:15 0.721 09:35 3.391 1.602 1.602

04/28/2022 03:20 5.40 10:20 8.68 7.15 02:55 1.89 10:20 4.70 2.90 02:55 0.719 10:20 3.357 1.633 1.633

04/29/2022 03:25 5.52 07:50 8.43 7.11 05:25 1.92 08:15 5.09 2.94 04:35 0.754 08:20 3.313 1.652 1.652

04/30/2022 03:45 5.49 10:40 8.56 7.14 05:45 1.88 10:00 4.81 2.98 05:45 0.737 10:40 3.238 1.687 1.687

05/01/2022 03:40 5.63 22:00 8.47 7.22 05:50 1.88 11:00 5.05 3.26 05:50 0.740 22:00 3.205 1.890 1.890

05/02/2022 03:20 5.53 22:30 8.47 7.12 03:30 1.90 09:50 5.32 3.25 03:25 0.743 09:50 3.543 1.838 1.838

05/03/2022 03:15 5.63 21:10 8.25 7.31 04:40 1.98 08:20 4.56 2.92 03:15 0.772 08:20 3.006 1.682 1.682

05/04/2022 03:35 5.60 22:45 8.52 7.23 02:05 1.94 22:45 4.78 2.86 02:05 0.776 22:45 3.328 1.628 1.628

05/05/2022 04:20 5.51 08:20 8.77 7.14 06:00 1.99 08:05 4.75 2.90 04:20 0.756 08:20 3.404 1.633 1.633

05/06/2022 04:25 5.62 09:45 8.80 7.12 03:35 2.05 09:05 5.09 2.89 03:35 0.811 09:45 3.440 1.614 1.614

05/07/2022 05:35 5.62 10:40 8.42 7.15 07:15 2.01 10:40 4.59 3.01 04:20 0.783 10:40 3.145 1.706 1.706

05/08/2022 06:55 5.43 11:10 8.76 7.29 07:10 1.99 10:20 5.14 3.14 07:10 0.748 11:10 3.470 1.838 1.838

05/09/2022 03:30 5.45 21:55 8.67 7.26 04:10 1.97 10:00 4.81 3.08 04:10 0.768 10:00 3.257 1.781 1.781

05/10/2022 03:25 5.37 22:15 8.50 7.22 05:55 1.95 08:30 4.60 2.84 05:55 0.800 08:30 3.114 1.616 1.616

05/11/2022 03:10 5.50 21:25 8.60 7.21 02:55 1.83 21:30 4.54 2.85 03:25 0.725 21:25 3.160 1.630 1.630

05/12/2022 03:40 5.55 22:00 8.29 7.20 03:15 1.90 08:30 4.79 3.09 03:40 0.737 08:20 3.079 1.751 1.751

05/13/2022 05:45 5.57 08:30 8.60 7.11 06:35 2.03 08:25 4.80 2.87 05:15 0.819 08:30 3.368 1.595 1.595

05/14/2022 06:00 5.46 10:50 8.50 7.16 05:50 1.98 10:10 4.73 2.92 06:05 0.756 11:15 3.234 1.651 1.651

05/15/2022 04:10 5.39 21:25 8.49 7.19 06:40 1.88 21:50 4.89 3.23 06:40 0.736 11:35 3.246 1.864 1.864

05/16/2022 03:45 5.54 22:30 8.37 7.16 04:15 1.95 22:00 4.92 3.25 04:15 0.764 21:35 3.189 1.841 1.841

05/17/2022 03:00 5.41 08:30 8.59 7.14 02:05 1.97 08:20 5.00 2.89 03:00 0.737 08:20 3.358 1.622 1.622

05/18/2022 04:05 5.54 22:20 8.42 7.16 05:35 1.93 08:20 4.57 2.83 04:45 0.769 08:30 3.055 1.599 1.599

05/19/2022 03:25 5.62 08:25 8.39 7.23 02:25 1.95 08:35 4.25 2.74 04:00 0.782 08:35 2.871 1.560 1.560

05/20/2022 03:20 5.51 09:45 8.46 7.18 06:35 1.95 08:30 4.58 2.76 03:15 0.791 08:25 3.140 1.556 1.556

05/21/2022 06:55 5.64 11:20 8.65 7.24 06:20 1.89 10:45 4.69 2.86 04:40 0.773 11:00 3.282 1.641 1.641

05/22/2022 07:15 5.51 22:40 8.71 7.31 03:05 1.88 10:00 5.04 3.19 05:25 0.750 22:50 3.405 1.878 1.878

05/23/2022 04:05 5.46 08:45 8.37 7.20 06:30 2.01 09:15 5.03 3.00 04:05 0.767 08:20 3.123 1.718 1.718

05/24/2022 03:35 5.56 09:05 8.43 7.19 03:35 1.88 09:15 4.78 2.99 03:35 0.717 08:15 3.075 1.697 1.697

05/25/2022 03:00 5.56 22:25 8.20 7.06 04:00 1.98 09:10 5.23 3.07 04:00 0.766 09:10 3.268 1.696 1.696

05/26/2022 04:05 5.79 09:40 8.38 7.14 05:15 1.98 08:40 4.74 3.11 03:50 0.839 08:40 2.984 1.734 1.734

05/27/2022 05:25 5.73 23:35 8.21 7.14 05:20 1.93 09:00 4.83 3.09 05:20 0.770 08:50 2.931 1.719 1.719

05/28/2022 06:55 5.59 14:00 8.26 7.00 05:40 2.06 13:05 5.32 3.27 05:40 0.817 13:10 3.420 1.795 1.795

05/29/2022 05:10 6.08 19:10 8.39 7.31 05:10 2.11 12:00 5.38 3.67 05:10 0.916 12:05 3.334 2.115 2.115

05/30/2022 04:25 6.46 14:35 8.61 7.56 04:00 2.29 11:55 5.55 3.75 04:00 1.118 11:55 3.673 2.261 2.261

05/31/2022 04:05 5.98 10:05 8.52 7.41 06:20 2.19 08:30 5.01 3.36 06:20 0.964 11:15 3.220 1.977 1.977

06/01/2022 03:25 5.92 22:55 8.39 7.33 01:50 2.13 21:20 5.01 3.28 03:30 0.948 22:30 3.183 1.897 1.897

06/02/2022 03:50 5.93 10:20 8.33 7.28 02:35 2.05 09:55 4.81 3.27 02:35 0.886 10:20 3.157 1.878 1.878

06/03/2022 04:10 5.93 11:05 8.28 7.22 04:05 1.96 12:35 4.98 3.33 04:05 0.825 11:05 3.104 1.889 1.889

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW12, Pipe Height: 27.25 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 06:30 5.83 12:45 8.36 7.25 03:45 2.09 11:10 5.05 3.48 03:40 0.874 12:45 3.222 1.992 1.992

06/05/2022 06:30 5.92 09:50 8.13 7.12 03:05 2.07 11:30 5.45 3.71 03:05 0.899 09:50 3.022 2.066 2.066

06/06/2022 02:50 5.75 22:30 8.40 7.15 02:35 2.09 09:55 5.54 3.57 03:00 0.863 22:30 3.275 1.999 1.999

06/07/2022 03:40 5.88 10:10 8.08 7.10 05:10 2.05 10:25 5.07 3.44 04:25 0.864 10:25 3.142 1.909 1.909

06/08/2022 03:15 5.62 12:50 7.95 7.04 03:00 2.14 08:50 5.30 3.60 03:15 0.863 12:50 3.344 1.977 1.977

06/09/2022 03:30 5.83 23:20 8.09 7.08 03:25 2.19 11:05 4.99 3.62 03:25 0.914 23:20 2.988 1.990 1.990

06/10/2022 04:35 5.85 23:00 7.89 7.06 04:40 2.12 09:30 5.14 3.65 04:40 0.872 09:30 3.176 2.009 2.009

06/11/2022 05:55 5.97 17:55 8.17 7.12 06:30 2.10 13:15 5.01 3.71 06:30 0.908 17:50 3.146 2.055 2.055

06/12/2022 05:40 5.78 21:20 8.12 7.13 05:35 2.05 10:55 5.54 3.84 05:30 0.868 10:55 3.268 2.155 2.155

06/13/2022 03:40 5.84 21:35 8.31 7.11 03:50 2.21 10:00 5.35 3.78 03:40 0.904 10:15 3.244 2.106 2.105

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

7.19 3.15

100.184

1.789

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW13

Pipe Dimensions 60.25"

Silt Level 0.00"

Overview

Site   CW13   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
Flows progressively increased in this line as both depth and velocity shifted higher beginning May 7, 2022 through the 
remainder of the study.   The pattern is also exhibited by upstream site CW09.  No surcharge conditions were 
experienced at this location.  Review of the scattergraph shows that free flow conditions were maintained throughout the 
study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of location CW09, CW11 and CW19.  Flows are balanced. 

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 24.61 inches, this site utilized 40.85 percent of full pipe depth.  The 
hourly averaged peak depth of 30.27 inches represented 50.25 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 24.61 3.89 19.428

 Minimum 18.47  2.95 10.018

 Maximum 30.65  4.80 30.541

Time of Minimum 4/30/2022 06:15 4/23/2022 06:45 4/23/2022 06:45

Time of Maximum 5/30/2022 16:00 6/13/2022 12:30 6/13/2022 15:35

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.2688051

Longitude: ‐112.0294849

 

 

Site Sketch Profile View or Photo

 

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

144

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

3:31PM 60.25X60.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

23.38

Velocity Sensor Offset (in)

4.02

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/14//2022

Access

Temporary 

60.25X60.13

Traffic

PR016 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW13

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE 

Ogden.BowenClns.TFM.UT22

LightDrive

Site Access Details:

Site Address /Location:

22773.11.325

2063 W. PIONEER RD

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 04:25 18.91 21:45 23.53 21.89 04:25 3.03 21:50 3.89 3.53 04:25 10.388 21:50 17.911 14.906 14.906

04/20/2022 04:15 19.10 22:30 23.79 21.88 02:55 2.98 22:20 3.96 3.55 05:20 10.555 22:20 18.392 14.941 14.941

04/21/2022 05:10 19.05 00:00 23.44 21.75 05:00 3.01 22:00 3.88 3.50 05:00 10.450 23:05 17.411 14.627 14.627

04/22/2022 06:00 18.62 13:30 23.30 21.72 05:35 2.99 11:30 4.04 3.58 05:35 10.186 13:25 18.064 14.946 14.946

04/23/2022 06:15 18.70 14:40 24.00 21.72 06:45 2.95 15:55 4.04 3.52 06:45 10.018 15:55 18.789 14.724 14.724

04/24/2022 07:40 18.69 14:00 24.31 21.86 06:05 2.96 13:30 4.05 3.51 07:35 10.101 13:30 19.283 14.810 14.810

04/25/2022 05:55 18.69 22:50 23.78 21.98 05:20 2.96 13:05 3.83 3.48 05:20 10.052 13:05 17.762 14.754 14.754

04/26/2022 06:05 18.62 22:30 23.46 21.69 04:55 3.01 22:30 3.77 3.42 04:55 10.311 22:30 17.361 14.247 14.247

04/27/2022 06:20 18.76 22:40 23.72 21.76 05:10 3.01 20:55 3.88 3.48 06:40 10.381 22:10 17.618 14.559 14.559

04/28/2022 06:00 18.82 00:00 23.30 21.77 04:55 3.06 15:10 3.78 3.46 05:30 10.532 23:10 16.952 14.492 14.492

04/29/2022 06:00 18.77 14:50 23.33 21.65 05:00 2.99 20:40 3.84 3.44 06:25 10.415 15:00 17.144 14.277 14.277

04/30/2022 06:15 18.47 14:00 23.88 21.54 06:45 2.98 14:45 3.92 3.43 06:05 10.049 13:55 18.373 14.202 14.202

05/01/2022 07:20 18.56 14:15 23.83 21.65 07:40 2.98 12:40 3.82 3.45 07:40 10.065 13:15 17.787 14.374 14.374

05/02/2022 06:20 18.68 22:35 23.66 21.78 05:25 2.96 21:15 3.84 3.46 05:25 10.175 23:35 17.785 14.491 14.491

05/03/2022 05:55 19.06 22:45 23.86 22.10 05:50 3.08 21:30 3.92 3.52 05:50 10.707 21:30 18.368 15.044 15.044

05/04/2022 05:15 19.23 22:15 24.12 22.19 05:45 3.07 22:25 4.02 3.55 05:15 10.798 22:25 19.094 15.265 15.265

05/05/2022 05:00 19.40 11:30 23.97 22.35 06:40 3.05 14:00 3.94 3.56 05:30 11.102 14:00 18.432 15.435 15.435

05/06/2022 06:25 19.48 14:35 24.34 22.45 05:30 3.09 17:20 3.98 3.59 06:10 11.079 15:10 18.778 15.646 15.646

05/07/2022 07:00 19.61 13:45 24.83 22.50 07:10 3.11 12:35 4.05 3.59 07:10 11.343 14:05 19.781 15.728 15.728

05/08/2022 08:10 19.70 13:40 25.15 22.76 07:00 3.03 15:00 4.02 3.59 08:00 11.030 13:30 20.070 16.013 16.013

05/09/2022 06:40 20.73 23:00 25.19 23.39 07:05 3.10 21:25 4.04 3.65 07:05 12.213 23:05 20.429 16.839 16.839

05/10/2022 05:45 20.23 22:35 25.61 23.54 04:45 3.15 21:50 4.18 3.72 05:50 11.934 21:50 21.415 17.296 17.296

05/11/2022 06:00 20.24 23:20 25.46 23.39 04:55 3.18 23:20 4.08 3.67 05:55 12.154 23:20 20.928 16.924 16.924

05/12/2022 05:15 20.40 22:25 25.27 23.83 05:20 3.12 10:20 4.09 3.71 05:20 11.942 12:20 20.439 17.528 17.528

05/13/2022 05:20 20.92 13:00 25.26 23.63 05:25 3.17 12:55 4.05 3.64 05:25 12.531 12:55 20.410 16.979 16.979

05/14/2022 06:35 20.75 14:25 25.72 23.58 03:45 3.16 14:40 4.19 3.69 06:55 12.577 14:35 21.538 17.192 17.192

05/15/2022 05:50 20.85 14:30 25.82 23.81 06:15 3.31 23:15 4.20 3.81 05:25 13.053 14:30 21.795 17.977 17.977

05/16/2022 06:20 21.20 22:00 25.72 24.26 03:05 3.37 23:15 4.20 3.89 06:10 14.003 23:15 21.619 18.791 18.791

05/17/2022 05:10 21.49 22:35 25.88 24.38 05:20 3.32 00:05 4.18 3.82 05:20 13.675 23:05 21.602 18.610 18.610

05/18/2022 06:10 21.76 23:35 25.93 24.48 06:15 3.31 22:45 4.25 3.87 06:15 13.800 22:45 22.036 18.933 18.933

05/19/2022 06:10 21.82 12:25 26.48 24.73 05:40 3.32 23:00 4.28 3.87 05:40 13.931 12:15 22.196 19.184 19.184

05/20/2022 05:30 21.91 13:45 25.96 24.62 05:40 3.36 19:30 4.28 3.93 05:40 14.201 11:15 22.035 19.370 19.370

05/21/2022 05:40 22.11 13:35 26.81 24.51 05:15 3.38 15:30 4.40 3.94 07:10 14.410 13:30 23.442 19.335 19.335

05/22/2022 06:55 21.91 13:55 26.43 24.60 07:45 3.29 14:25 4.44 3.95 07:45 13.891 14:25 23.648 19.493 19.493

05/23/2022 05:50 21.94 22:45 26.44 24.86 06:05 3.31 23:10 4.42 4.00 06:05 13.976 22:40 23.592 19.971 19.971

05/24/2022 05:50 22.27 23:00 26.33 24.90 05:35 3.47 22:50 4.43 4.04 06:00 15.080 22:50 23.544 20.205 20.205

05/25/2022 05:00 22.39 23:20 26.42 24.97 05:05 3.46 23:25 4.50 4.06 05:05 14.981 23:25 24.245 20.368 20.368

05/26/2022 05:40 22.44 11:00 26.47 25.17 06:15 3.52 00:10 4.35 4.00 05:45 15.378 16:30 23.134 20.298 20.298

05/27/2022 06:40 22.79 14:55 26.37 25.21 07:20 3.47 15:25 4.33 3.98 06:10 15.444 15:25 23.204 20.202 20.202

05/28/2022 06:35 22.44 14:40 27.32 25.09 04:15 3.45 16:10 4.37 3.96 06:35 15.172 14:20 24.128 20.022 20.022

05/29/2022 05:55 24.05 13:35 29.03 26.20 05:55 3.58 14:10 4.48 4.09 05:55 17.022 13:00 26.798 21.894 21.894

05/30/2022 04:35 25.20 16:00 30.65 28.60 04:45 3.95 17:25 4.78 4.43 04:45 20.087 15:50 30.308 26.540 26.540

05/31/2022 05:35 25.35 15:35 30.04 28.18 04:35 3.94 13:10 4.75 4.40 06:40 20.408 15:30 29.443 25.837 25.837

06/01/2022 06:05 25.34 21:50 29.97 27.99 04:25 3.98 10:40 4.68 4.41 06:25 20.771 14:35 29.049 25.655 25.655

06/02/2022 05:45 25.47 12:30 29.84 28.10 03:25 3.93 12:30 4.69 4.34 06:00 20.302 12:30 29.577 25.419 25.419

06/03/2022 06:15 25.63 16:05 29.87 28.12 05:05 3.99 17:55 4.74 4.34 05:05 21.037 00:25 28.811 25.373 25.373

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW13, Pipe Height: 60.25 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 07:25 25.82 13:45 30.32 28.17 05:35 3.94 12:55 4.73 4.38 07:45 20.779 12:55 29.865 25.711 25.711

06/05/2022 06:45 25.79 18:20 30.28 28.19 07:00 3.98 20:30 4.76 4.42 07:00 20.899 16:00 29.653 25.964 25.964

06/06/2022 04:30 26.20 16:55 30.04 28.46 04:20 4.03 17:35 4.80 4.47 04:20 21.665 20:45 29.343 26.587 26.587

06/07/2022 05:50 26.35 00:10 30.03 28.49 06:30 4.03 23:40 4.77 4.46 06:30 21.692 17:25 29.308 26.571 26.571

06/08/2022 04:55 26.29 22:45 30.42 28.71 05:30 4.06 14:10 4.70 4.45 05:30 22.095 22:45 30.326 26.767 26.767

06/09/2022 06:10 26.36 21:50 30.14 28.67 04:25 4.05 17:20 4.74 4.46 04:25 22.023 16:40 29.712 26.756 26.756

06/10/2022 06:25 26.32 16:45 30.18 28.69 04:45 4.07 15:10 4.75 4.44 06:15 21.874 23:00 29.638 26.678 26.678

06/11/2022 06:45 26.22 15:10 30.19 28.47 06:15 3.98 13:35 4.72 4.42 06:15 21.351 16:45 29.696 26.279 26.279

06/12/2022 07:30 26.14 23:15 30.42 28.52 06:35 3.94 14:10 4.71 4.40 06:35 21.161 23:15 29.955 26.269 26.269

06/13/2022 05:55 26.06 15:35 30.59 28.66 05:40 4.05 12:30 4.80 4.44 05:55 21.458 15:35 30.541 26.645 26.627

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total    

24.61

   

3.89

1087.925

19.427

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW14

Pipe Dimensions 43.13"

Silt Level 0.00"

Overview

Site   CW14   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  A drop in depth and velocity was observed on May 5, 2022 
for a couple of hours followed by a significant and brief increase in both depth and velocity.  Normal sampling then 
resumed.  No explanation is known for the changes shown however, data is valid.  Review of the scattergraph shows that 
free flow conditions were maintained throughout the study period.  Flow is supercritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of location CW12.  Flows are not balanced.  An explanation for the imbalance was 
not determined.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 4.39 inches, this site utilized 10.18 percent of full pipe depth.  The 
hourly averaged peak depth of 7.21 inches represented 16.72 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 4.39 4.63 1.649

 Minimum 2.67  3.86 0.662

 Maximum 13.57  6.59 11.602

Time of Minimum 5/5/2022 11:50 5/5/2022 11:40 5/5/2022 11:40

Time of Maximum 5/5/2022 13:20 5/5/2022 13:25 5/5/2022 13:25

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.2727276

Longitude: ‐112.0284053

 

 

Site Sketch Profile View or Photo

 

Sensor Shot

CW14

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE 

Ogden.BowenClns.TFM.UT22

LightDrive

Site Access Details:

Site Address /Location:

22773.11.325

732 N. 2000 W

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/14//2022

Access

Temporary 

48.25X43.13

Traffic

BD018 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

12:56PM 48.25X43.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

4.75

Velocity Sensor Offset (in)

5.12

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

172.38

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 05:35 3.56 09:10 5.14 4.46 06:40 4.22 21:50 4.92 4.61 05:30 1.101 09:00 2.155 1.676 1.676

04/20/2022 04:40 3.49 09:20 5.02 4.37 04:30 4.25 09:20 4.99 4.62 04:30 1.075 09:20 2.137 1.624 1.624

04/21/2022 05:45 3.35 10:05 5.12 4.33 07:50 4.23 10:45 5.00 4.60 05:45 1.002 10:15 2.140 1.600 1.600

04/22/2022 07:50 3.34 10:20 4.94 4.30 07:50 4.22 11:00 4.85 4.60 07:50 0.994 10:15 1.995 1.583 1.583

04/23/2022 07:35 3.18 13:00 5.18 4.34 07:30 4.14 13:25 4.99 4.60 07:30 0.910 13:00 2.227 1.610 1.610

04/24/2022 06:25 3.27 12:55 5.39 4.45 07:35 4.12 11:15 4.95 4.60 06:10 0.962 12:55 2.313 1.674 1.674

04/25/2022 06:25 3.34 10:10 5.18 4.43 05:10 4.16 23:30 4.91 4.61 06:25 1.002 10:05 2.176 1.659 1.659

04/26/2022 07:30 3.44 00:00 5.07 4.39 03:25 4.28 09:50 4.89 4.60 07:25 1.054 23:50 2.089 1.633 1.633

04/27/2022 06:05 3.45 00:00 5.02 4.32 05:45 4.23 21:25 4.88 4.59 05:45 1.048 00:05 2.069 1.590 1.590

04/28/2022 07:25 3.39 10:20 5.11 4.32 07:30 4.21 09:55 4.92 4.59 07:30 1.012 10:20 2.145 1.595 1.595

04/29/2022 06:10 3.40 10:10 5.00 4.28 06:45 4.21 09:35 4.90 4.59 06:10 1.021 10:35 2.057 1.571 1.571

04/30/2022 08:50 3.23 11:35 5.05 4.29 08:35 4.22 11:35 4.94 4.59 08:45 0.954 11:35 2.130 1.577 1.577

05/01/2022 05:45 3.24 12:45 5.25 4.34 05:50 4.13 13:10 4.93 4.56 05:50 0.929 12:35 2.228 1.605 1.605

05/02/2022 06:00 3.18 23:25 5.12 4.35 04:20 4.08 10:25 4.94 4.58 06:00 0.903 23:35 2.153 1.613 1.613

05/03/2022 06:15 3.67 10:00 5.04 4.43 03:10 4.24 09:45 4.92 4.60 03:35 1.153 09:55 2.097 1.650 1.650

05/04/2022 04:15 3.56 10:30 4.97 4.34 07:35 4.30 11:00 4.86 4.62 04:20 1.123 10:30 2.033 1.605 1.605

05/05/2022 11:50 2.67 13:20 13.57 4.33 11:40 3.86 13:25 6.59 4.54 11:40 0.662 13:25 11.602 1.643 1.643

05/06/2022 06:15 3.44 10:40 5.09 4.35 03:45 4.19 11:45 4.86 4.55 03:50 1.061 10:35 2.107 1.588 1.588

05/07/2022 09:00 3.34 12:50 5.02 4.27 05:05 4.23 14:10 4.90 4.58 08:35 1.012 12:30 2.071 1.563 1.563

05/08/2022 09:00 3.11 13:20 5.25 4.33 05:35 4.12 11:15 4.94 4.58 09:05 0.892 12:20 2.227 1.606 1.606

05/09/2022 05:10 3.18 23:15 5.03 4.36 04:40 4.13 12:50 4.92 4.59 05:10 0.906 23:35 2.062 1.618 1.618

05/10/2022 06:15 3.40 10:35 4.99 4.32 06:10 4.19 00:10 4.90 4.61 06:10 1.014 00:20 2.069 1.600 1.600

05/11/2022 05:50 3.33 23:00 4.96 4.29 03:30 4.28 09:40 4.91 4.61 05:40 1.009 23:00 2.039 1.581 1.581

05/12/2022 05:05 3.22 10:10 5.08 4.37 05:05 4.27 11:05 4.98 4.65 05:05 0.953 10:10 2.125 1.639 1.639

05/13/2022 07:35 3.46 10:25 5.00 4.33 07:25 4.20 10:10 4.91 4.62 07:25 1.042 10:25 2.083 1.608 1.608

05/14/2022 07:55 3.33 11:50 5.12 4.36 08:50 4.28 11:40 4.96 4.62 07:55 1.013 11:40 2.174 1.626 1.626

05/15/2022 06:00 3.27 13:05 5.22 4.41 07:35 4.07 12:45 4.97 4.60 07:35 0.942 12:50 2.238 1.657 1.657

05/16/2022 06:05 3.31 23:40 5.10 4.39 05:40 4.12 23:35 4.98 4.63 05:40 0.961 23:35 2.178 1.650 1.650

05/17/2022 03:55 3.39 10:05 5.05 4.31 04:50 4.14 09:55 4.95 4.62 03:40 1.015 09:55 2.109 1.594 1.594

05/18/2022 06:25 3.47 11:00 5.02 4.36 06:00 4.29 23:35 4.99 4.65 06:20 1.072 11:00 2.103 1.632 1.632

05/19/2022 05:35 3.45 11:20 5.01 4.39 03:50 4.34 09:55 4.94 4.66 05:25 1.085 11:30 2.097 1.650 1.650

05/20/2022 05:25 3.41 11:15 5.03 4.31 07:10 4.28 10:00 4.99 4.64 05:25 1.057 10:00 2.123 1.604 1.604

05/21/2022 08:25 3.39 12:25 5.09 4.34 06:05 4.26 14:00 4.95 4.62 08:25 1.034 12:10 2.138 1.613 1.613

05/22/2022 07:30 3.24 12:35 5.20 4.39 06:25 4.10 11:45 4.98 4.61 06:25 0.927 12:35 2.235 1.648 1.648

05/23/2022 05:55 3.21 11:00 5.22 4.36 04:50 4.08 11:10 4.94 4.54 05:50 0.916 11:10 2.220 1.602 1.602

05/24/2022 05:50 3.26 10:50 5.04 4.32 03:45 4.07 10:00 4.88 4.57 05:55 0.949 10:45 2.074 1.583 1.583

05/25/2022 05:40 3.44 10:45 5.08 4.30 05:35 4.34 10:25 4.96 4.64 05:35 1.068 10:50 2.108 1.598 1.598

05/26/2022 06:00 3.54 00:30 4.91 4.36 04:10 4.36 23:45 4.92 4.68 06:00 1.133 00:35 2.020 1.640 1.640

05/27/2022 07:30 3.47 10:30 4.90 4.34 05:40 4.38 13:50 4.90 4.67 07:25 1.093 10:25 2.008 1.625 1.625

05/28/2022 08:50 3.30 14:55 5.18 4.32 08:10 4.26 14:45 4.98 4.65 08:50 0.999 14:45 2.220 1.612 1.612

05/29/2022 06:50 3.62 13:40 5.23 4.54 05:55 4.37 12:35 4.95 4.71 06:40 1.171 13:40 2.242 1.753 1.753

05/30/2022 06:00 4.05 13:25 5.71 4.86 03:30 4.51 12:40 5.08 4.77 05:50 1.417 13:25 2.584 1.959 1.959

05/31/2022 05:45 3.64 10:00 5.32 4.67 05:10 4.26 10:10 4.94 4.67 05:50 1.148 10:10 2.287 1.819 1.819

06/01/2022 05:05 3.93 23:05 5.10 4.60 04:45 4.37 12:15 4.94 4.69 04:45 1.327 23:00 2.155 1.777 1.777

06/02/2022 05:45 3.78 00:00 4.99 4.48 06:05 4.32 12:00 4.94 4.69 06:05 1.224 12:00 2.067 1.711 1.711

06/03/2022 06:10 3.68 14:40 5.14 4.48 03:55 4.40 12:15 5.03 4.72 06:05 1.223 14:40 2.179 1.718 1.718

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW14, Pipe Height: 43.13 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 08:20 3.67 12:35 5.23 4.49 08:25 4.42 12:20 4.99 4.71 08:20 1.195 12:20 2.262 1.722 1.722

06/05/2022 05:20 3.51 13:00 5.14 4.42 08:05 4.34 13:10 5.02 4.69 05:25 1.102 13:10 2.220 1.681 1.681

06/06/2022 04:45 3.46 11:30 5.11 4.48 05:35 4.27 00:05 4.92 4.67 04:45 1.063 11:15 2.130 1.706 1.706

06/07/2022 05:55 3.66 12:05 4.97 4.40 03:25 4.30 23:40 4.96 4.67 05:55 1.186 11:55 2.065 1.660 1.660

06/08/2022 05:35 3.59 13:55 5.13 4.41 03:55 4.42 14:45 5.04 4.71 05:35 1.159 14:45 2.193 1.681 1.681

06/09/2022 06:15 3.61 00:10 4.98 4.44 05:25 4.40 10:35 4.92 4.70 04:00 1.174 12:25 2.052 1.689 1.689

06/10/2022 06:20 3.71 11:35 5.11 4.45 03:40 4.35 11:35 4.99 4.70 06:25 1.218 11:35 2.188 1.698 1.698

06/11/2022 05:45 3.52 14:40 4.99 4.44 07:40 4.33 12:00 5.01 4.68 05:50 1.113 12:00 2.097 1.687 1.687

06/12/2022 08:50 3.45 12:25 5.26 4.50 05:35 4.22 13:55 5.01 4.67 08:50 1.053 12:25 2.278 1.728 1.728

06/13/2022 06:10 3.64 11:40 5.05 4.50 06:25 4.34 21:55 4.94 4.71 06:25 1.160 11:45 2.113 1.733 1.732

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

4.39 4.63

92.368

1.649

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59

Page 102 of 144



Site Commentary

Site Information

CW15

Pipe Dimensions 59.88"

Silt Level 1.13"

Overview

Site   CW15   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that the line exhibited 
both free flow and backwater conditions during the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of location CW20b.  Flows are balanced.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 24.86 inches, this site utilized 41.52 percent of full pipe depth.  The 
hourly averaged peak depth of 28.90 inches represented 48.26 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 24.86 1.57 7.734

 Minimum 21.46  1.27 5.575

 Maximum 28.97  1.84 9.810

Time of Minimum 4/24/2022 08:50 6/4/2022 08:35 5/1/2022 09:10

Time of Maximum 5/30/2022 16:20 4/20/2022 15:15 5/30/2022 13:40

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.2697859

Longitude: ‐112.0410891

 

 

Site Sketch Profile View or Photo

 

Sensor Shot

CW15

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DOWN DIRT ROAD SOUTH OF DRIVEWAY TO PLANT

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

2553 W. PIONEER RD

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/14//2022

Access

Temporary 

59.88X60.13

Traffic

WH083 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

1.25

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

2:09PM 59.88X60.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

25.25

Velocity Sensor Offset (in)

2.04

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Sandy / Gravel

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

144

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 06:20 22.02 12:45 25.47 24.32 06:20 1.55 21:25 1.82 1.66 06:20 6.472 21:25 9.199 7.952 7.952

04/20/2022 05:55 21.74 00:10 25.34 24.25 06:45 1.47 15:15 1.84 1.67 06:45 6.122 15:15 9.201 7.963 7.963

04/21/2022 07:00 21.87 00:50 25.53 24.26 08:15 1.45 01:50 1.81 1.66 08:15 6.090 00:15 9.119 7.925 7.925

04/22/2022 06:40 22.03 16:40 25.38 24.28 07:25 1.48 12:30 1.80 1.65 07:25 6.223 13:55 9.062 7.878 7.878

04/23/2022 08:10 21.84 15:40 25.74 24.12 08:40 1.46 17:25 1.82 1.63 08:10 6.021 17:25 9.271 7.733 7.733

04/24/2022 08:50 21.46 15:15 25.62 24.08 07:45 1.42 00:55 1.77 1.63 07:45 5.838 15:40 8.991 7.703 7.703

04/25/2022 07:05 21.82 23:55 25.46 24.34 05:50 1.43 16:10 1.75 1.64 06:25 5.988 13:55 8.896 7.849 7.849

04/26/2022 06:35 21.91 00:20 25.48 24.25 08:25 1.41 11:45 1.80 1.63 08:25 5.955 21:55 8.962 7.764 7.764

04/27/2022 07:10 21.88 00:00 25.36 24.23 08:20 1.47 19:20 1.79 1.65 08:20 6.173 16:00 8.935 7.849 7.849

04/28/2022 07:10 21.99 14:50 25.31 24.29 07:55 1.47 17:40 1.78 1.66 07:55 6.201 14:00 8.976 7.916 7.916

04/29/2022 07:10 22.00 18:15 25.59 24.26 12:15 1.50 17:45 1.83 1.66 06:45 6.284 17:45 9.345 7.903 7.903

04/30/2022 08:25 21.76 16:45 25.63 24.04 08:10 1.40 00:35 1.77 1.62 08:10 5.784 14:40 8.831 7.622 7.622

05/01/2022 08:45 21.49 15:10 25.43 23.98 09:10 1.38 23:55 1.81 1.60 09:10 5.575 23:55 9.067 7.527 7.527

05/02/2022 06:15 21.91 23:50 25.33 24.24 08:20 1.42 16:35 1.81 1.63 08:20 5.972 16:35 9.111 7.759 7.759

05/03/2022 06:50 22.36 00:00 25.34 24.37 08:30 1.42 19:40 1.77 1.62 08:30 6.244 19:40 8.878 7.792 7.792

05/04/2022 06:55 22.19 23:50 25.41 24.33 08:05 1.39 18:25 1.83 1.61 08:05 5.939 18:25 9.126 7.710 7.710

05/05/2022 06:15 22.28 14:05 25.56 24.42 09:25 1.41 15:15 1.80 1.63 07:30 6.195 15:15 9.039 7.845 7.845

05/06/2022 07:25 22.21 15:00 25.66 24.38 00:05 1.42 16:40 1.82 1.62 08:10 6.217 16:40 9.186 7.769 7.769

05/07/2022 08:35 22.09 14:35 25.90 24.28 08:20 1.43 15:55 1.79 1.61 08:20 5.990 15:55 9.304 7.717 7.717

05/08/2022 08:55 21.76 15:20 25.95 24.25 08:30 1.40 18:20 1.75 1.60 08:30 5.760 16:20 8.946 7.660 7.660

05/09/2022 07:45 22.59 14:55 25.87 24.69 08:25 1.43 16:45 1.78 1.62 07:15 6.254 16:45 9.149 7.909 7.909

05/10/2022 06:45 22.10 00:30 25.83 24.54 07:35 1.40 00:10 1.77 1.60 06:50 5.910 00:10 9.142 7.745 7.745

05/11/2022 07:20 22.10 22:20 25.84 24.55 09:00 1.45 22:40 1.77 1.62 07:30 6.219 22:40 9.144 7.862 7.862

05/12/2022 05:55 22.34 16:05 25.82 24.78 19:05 1.49 10:55 1.77 1.64 06:15 6.510 14:00 9.075 8.075 8.075

05/13/2022 07:30 22.44 13:00 25.72 24.58 05:30 1.50 17:05 1.73 1.63 08:00 6.531 13:05 8.839 7.922 7.922

05/14/2022 08:05 22.13 14:40 26.06 24.41 23:50 1.34 01:45 1.75 1.61 07:50 6.236 15:35 8.981 7.735 7.735

05/15/2022 09:20 21.85 13:55 25.91 24.40 09:45 1.43 03:00 1.80 1.60 09:20 5.945 23:45 8.927 7.686 7.686

05/16/2022 06:50 22.15 23:20 25.98 24.76 06:55 1.44 15:30 1.73 1.61 06:55 6.088 15:30 8.965 7.879 7.879

05/17/2022 06:15 22.15 00:05 25.90 24.68 06:00 1.44 19:20 1.77 1.60 06:00 6.094 19:20 8.922 7.795 7.795

05/18/2022 07:30 22.21 13:45 25.94 24.71 06:30 1.44 14:50 1.78 1.59 07:25 6.089 14:50 9.258 7.804 7.804

05/19/2022 06:40 22.31 14:05 25.82 24.64 06:25 1.45 15:25 1.77 1.60 06:25 6.190 15:25 9.073 7.793 7.793

05/20/2022 07:05 22.03 14:10 25.95 24.56 09:00 1.37 16:05 1.68 1.58 08:20 6.058 14:10 8.695 7.649 7.649

05/21/2022 08:25 22.11 15:10 26.37 24.52 08:05 1.39 22:10 1.70 1.57 08:05 5.861 15:10 8.880 7.592 7.592

05/22/2022 08:35 21.89 15:05 26.49 24.60 04:55 1.38 00:45 1.70 1.55 09:35 5.872 14:40 8.854 7.550 7.550

05/23/2022 07:00 22.24 14:05 26.09 24.86 08:25 1.42 20:20 1.69 1.56 07:10 6.050 14:25 8.730 7.682 7.682

05/24/2022 06:55 22.29 20:50 26.05 24.84 07:55 1.37 10:45 1.73 1.57 07:55 5.866 13:10 8.927 7.722 7.722

05/25/2022 07:35 22.39 23:30 26.29 24.87 08:45 1.41 13:05 1.70 1.57 07:05 6.151 13:05 8.839 7.761 7.761

05/26/2022 07:05 22.40 00:05 26.11 24.85 07:10 1.37 10:25 1.69 1.55 07:10 5.879 12:20 8.603 7.642 7.642

05/27/2022 08:00 22.44 15:10 26.07 24.82 08:10 1.43 22:05 1.70 1.56 08:10 6.157 18:00 8.797 7.696 7.696

05/28/2022 08:55 21.99 15:05 26.33 24.39 10:40 1.33 02:30 1.69 1.52 09:15 5.756 15:10 8.714 7.324 7.324

05/29/2022 06:25 23.35 14:40 26.80 25.09 20:00 1.37 10:30 1.64 1.53 07:15 6.423 14:50 8.823 7.611 7.611

05/30/2022 05:00 23.66 16:20 28.97 26.74 20:40 1.36 13:40 1.67 1.51 04:35 6.418 13:40 9.810 8.190 8.190

05/31/2022 07:05 23.56 14:15 27.58 26.05 10:20 1.31 01:00 1.63 1.50 08:00 6.167 14:20 8.917 7.848 7.848

06/01/2022 07:15 23.26 14:25 27.14 25.77 08:05 1.30 16:55 1.66 1.49 08:05 5.935 16:55 9.024 7.686 7.686

06/02/2022 06:50 23.30 14:30 27.13 25.77 09:20 1.34 02:55 1.67 1.50 07:30 6.259 15:20 8.908 7.746 7.746

06/03/2022 07:15 23.34 14:10 27.28 25.76 04:50 1.30 23:45 1.69 1.48 07:25 5.936 23:45 9.094 7.644 7.644

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW15, Pipe Height: 59.88 in, Silt: 1.13 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 07:30 23.23 14:55 27.26 25.54 08:35 1.27 04:10 1.59 1.41 08:35 5.715 15:05 8.535 7.224 7.224

06/05/2022 07:25 23.05 15:25 27.33 25.56 19:30 1.27 01:45 1.59 1.45 09:40 5.943 16:40 8.713 7.413 7.413

06/06/2022 07:00 23.39 14:25 27.65 26.07 09:00 1.28 15:20 1.61 1.45 07:40 5.906 15:20 8.990 7.641 7.641

06/07/2022 06:15 23.50 15:25 27.52 26.14 07:45 1.27 19:20 1.64 1.45 07:45 5.896 19:20 8.979 7.657 7.657

06/08/2022 07:25 23.52 00:00 27.39 26.15 04:50 1.31 18:05 1.62 1.47 07:20 5.983 18:05 8.896 7.756 7.756

06/09/2022 07:10 23.57 13:25 27.35 26.07 09:50 1.30 15:20 1.63 1.49 06:40 6.059 15:20 9.027 7.810 7.810

06/10/2022 07:15 23.41 16:15 27.60 25.99 18:50 1.31 17:00 1.64 1.48 05:50 6.298 17:00 9.172 7.757 7.757

06/11/2022 08:00 23.11 15:15 27.39 25.66 08:00 1.27 16:10 1.61 1.44 08:00 5.686 16:10 8.944 7.406 7.406

06/12/2022 08:40 22.98 14:45 27.31 25.61 08:15 1.27 22:25 1.61 1.45 08:15 5.700 22:25 8.736 7.438 7.438

06/13/2022 07:20 23.24 14:20 27.71 26.02 07:45 1.28 01:15 1.61 1.45 07:45 5.827 15:25 8.917 7.619 7.614

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total    

24.86

   

1.57

433.095

7.734

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW16

Pipe Dimensions 18"

Silt Level 2.50"

Overview

Site   CW16   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that both free flow and 
backwater conditions were reported during the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 5.93 inches, this site utilized 32.94 percent of full pipe depth.  The 
hourly averaged peak depth of 8.25 inches represented 45.83 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 5.93 0.93 0.222

 Minimum 5.01  0.59 0.098

 Maximum 11.19  1.68 0.766

Time of Minimum 5/2/2022 05:10 5/2/2022 04:35 5/2/2022 04:35

Time of Maximum 5/29/2022 02:10 5/30/2022 14:10 5/29/2022 02:20

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 92

 Velocity (ft/s) 92

 Quantity (MGD) 92
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Latitude: 41.2767336

Longitude: ‐112.0405399

Site Sketch Profile View or Photo

Sensor Shot

CW16

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
BEHIND CENTRAL WEBER SEWER DISTRICT

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

2553 W. PIONEER RD

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/14//2022

Access

Temporary 

18.00X18.13

Traffic

FW069 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

2.5

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

5:41PM 18.00X18.13

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

6.38

Velocity Sensor Offset (in)

1.19

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Sandy / Gravel

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

144

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 03:35 5.17 09:40 6.62 5.70 04:45 0.75 09:45 1.19 0.89 03:20 0.133 09:45 0.332 0.194 0.194

04/20/2022 04:35 5.11 13:40 6.37 5.64 04:45 0.70 13:40 1.09 0.87 04:05 0.120 13:40 0.291 0.185 0.185

04/21/2022 05:15 5.08 16:55 6.22 5.67 04:55 0.70 15:35 1.06 0.88 04:55 0.120 13:25 0.269 0.189 0.189

04/22/2022 05:20 5.09 16:45 6.14 5.68 05:25 0.68 17:05 1.07 0.86 05:25 0.116 15:40 0.262 0.186 0.186

04/23/2022 05:15 5.06 11:55 6.15 5.59 05:00 0.64 13:30 1.03 0.84 05:00 0.109 13:30 0.256 0.176 0.176

04/24/2022 05:20 5.07 11:55 6.47 5.63 05:00 0.66 11:55 1.11 0.86 05:00 0.113 11:55 0.306 0.183 0.183

04/25/2022 04:50 5.03 16:30 6.04 5.63 04:35 0.65 22:55 1.02 0.85 04:35 0.109 16:10 0.241 0.181 0.181

04/26/2022 04:55 5.09 15:15 6.08 5.67 04:40 0.68 11:05 1.02 0.86 04:40 0.116 15:20 0.246 0.186 0.186

04/27/2022 04:30 5.07 09:40 6.41 5.66 04:25 0.68 09:35 1.12 0.86 04:25 0.115 09:35 0.301 0.186 0.186

04/28/2022 05:05 5.09 10:15 6.18 5.59 05:00 0.67 13:05 1.09 0.85 05:00 0.115 10:15 0.258 0.179 0.179

04/29/2022 05:40 5.03 12:35 6.19 5.58 04:25 0.64 20:35 1.04 0.84 04:25 0.109 12:35 0.254 0.175 0.175

04/30/2022 07:15 5.08 12:40 5.89 5.57 04:20 0.66 16:10 1.06 0.83 06:45 0.114 16:10 0.230 0.172 0.172

05/01/2022 05:25 5.05 18:45 6.52 5.62 07:00 0.69 14:35 1.06 0.85 04:45 0.117 18:45 0.282 0.181 0.181

05/02/2022 05:10 5.01 16:25 6.01 5.57 04:35 0.59 13:30 1.03 0.82 04:35 0.098 16:25 0.234 0.171 0.171

05/03/2022 04:05 5.20 01:10 6.15 5.61 04:10 0.66 10:05 1.15 0.82 04:10 0.119 10:05 0.272 0.173 0.173

05/04/2022 05:35 5.16 18:15 6.21 5.64 05:35 0.66 10:20 1.09 0.82 05:35 0.117 17:45 0.255 0.176 0.176

05/05/2022 05:40 5.04 19:00 6.42 5.65 04:55 0.65 09:25 1.14 0.83 04:55 0.110 19:05 0.296 0.179 0.179

05/06/2022 04:10 5.13 14:05 6.13 5.67 03:55 0.65 14:05 1.03 0.83 04:10 0.114 14:05 0.256 0.179 0.179

05/07/2022 03:30 5.86 12:00 6.73 6.22 03:30 0.85 11:45 1.16 0.98 03:30 0.194 12:00 0.340 0.253 0.253

05/08/2022 04:55 5.60 12:25 6.47 6.01 04:50 0.76 11:35 1.09 0.91 04:50 0.158 11:35 0.299 0.221 0.221

05/09/2022 03:15 5.59 21:45 6.23 5.99 03:15 0.79 12:35 1.14 0.92 03:15 0.163 12:35 0.279 0.220 0.220

05/10/2022 04:25 5.51 19:10 6.89 6.02 03:30 0.75 13:15 1.10 0.92 04:15 0.152 18:40 0.311 0.223 0.223

05/11/2022 05:45 5.38 16:40 6.62 5.87 03:50 0.77 10:35 1.14 0.93 03:50 0.153 10:40 0.310 0.213 0.213

05/12/2022 04:10 5.35 04:55 8.73 6.07 03:40 0.79 05:00 1.33 0.95 03:40 0.151 05:00 0.602 0.235 0.235

05/13/2022 05:05 5.41 09:45 6.50 5.87 03:35 0.77 20:20 1.16 0.96 04:25 0.154 09:50 0.318 0.222 0.222

05/14/2022 06:50 5.29 12:10 6.16 5.71 05:35 0.81 10:30 1.14 0.96 05:35 0.151 12:20 0.279 0.209 0.209

05/15/2022 05:15 5.30 11:00 6.30 5.81 08:20 0.85 10:45 1.13 0.98 05:00 0.164 10:50 0.291 0.220 0.220

05/16/2022 05:05 5.22 11:05 6.69 5.80 04:00 0.68 10:40 1.14 0.91 04:00 0.126 09:30 0.301 0.205 0.205

05/17/2022 05:05 5.26 17:55 6.25 5.80 04:05 0.72 07:05 1.14 0.89 04:45 0.133 07:05 0.280 0.202 0.202

05/18/2022 04:15 5.36 18:30 7.29 5.91 04:05 0.78 18:30 1.39 0.95 04:05 0.149 18:30 0.474 0.223 0.223

05/19/2022 04:45 5.46 14:10 7.61 6.15 04:00 0.78 14:05 1.48 1.03 05:00 0.156 14:05 0.540 0.265 0.265

05/20/2022 04:35 5.32 14:00 7.35 6.04 02:50 0.80 13:55 1.34 0.98 04:15 0.154 13:55 0.464 0.243 0.243

05/21/2022 04:50 5.39 07:10 6.92 5.98 05:05 0.78 07:10 1.22 0.97 05:05 0.151 07:10 0.378 0.231 0.231

05/22/2022 07:45 5.60 13:00 6.99 6.13 06:40 0.79 13:00 1.28 0.99 06:40 0.167 13:00 0.405 0.248 0.248

05/23/2022 04:45 5.47 18:10 6.74 6.10 04:10 0.76 10:10 1.18 0.98 04:10 0.154 18:05 0.343 0.243 0.243

05/24/2022 04:45 5.53 15:30 6.54 6.07 04:15 0.76 23:20 1.17 0.96 04:15 0.156 15:25 0.308 0.236 0.236

05/25/2022 05:00 5.45 23:10 7.43 6.06 04:55 0.70 23:10 1.32 0.95 04:55 0.139 23:10 0.463 0.235 0.235

05/26/2022 05:00 5.28 20:25 7.51 6.01 04:30 0.69 20:15 1.32 0.92 04:30 0.128 20:25 0.470 0.225 0.225

05/27/2022 04:40 5.34 14:10 7.25 6.00 04:40 0.69 14:05 1.25 0.90 04:40 0.131 14:10 0.420 0.219 0.219

05/28/2022 05:35 5.34 23:55 9.35 6.08 06:35 0.66 12:10 1.29 0.88 06:35 0.127 12:10 0.503 0.221 0.221

05/29/2022 04:10 5.65 02:10 11.19 6.65 09:15 0.82 12:15 1.49 1.07 04:20 0.180 02:20 0.766 0.313 0.313

05/30/2022 07:10 5.85 01:30 10.33 6.58 03:15 0.80 14:10 1.68 1.13 07:20 0.210 14:10 0.728 0.323 0.323

05/31/2022 05:15 5.48 15:35 8.46 6.14 05:15 0.85 15:40 1.48 1.06 05:15 0.170 15:35 0.636 0.270 0.270

06/01/2022 04:40 5.41 10:15 7.32 6.13 05:15 0.81 10:20 1.40 1.04 05:15 0.159 10:20 0.479 0.264 0.264

06/02/2022 05:25 5.42 13:25 7.19 6.13 04:45 0.76 13:20 1.32 0.99 04:45 0.148 13:25 0.435 0.251 0.251

06/03/2022 03:35 5.50 16:30 7.41 6.15 04:55 0.77 16:30 1.40 1.00 04:55 0.159 16:30 0.490 0.255 0.255

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW16, Pipe Height: 18.00 in, Silt: 2.50 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 07:35 5.43 16:05 7.06 6.05 06:45 0.79 11:15 1.30 0.97 07:10 0.155 21:35 0.411 0.241 0.241

06/05/2022 08:25 5.46 11:10 7.22 6.13 07:05 0.79 11:10 1.32 1.00 08:25 0.157 11:10 0.443 0.253 0.253

06/06/2022 04:15 5.38 11:45 7.44 6.10 04:30 0.75 11:45 1.37 0.99 04:30 0.144 11:45 0.483 0.248 0.248

06/07/2022 05:05 5.45 00:30 7.11 6.13 06:10 0.77 00:30 1.30 0.99 05:05 0.154 00:30 0.424 0.251 0.251

06/08/2022 04:40 5.38 20:10 7.14 6.06 05:10 0.75 07:25 1.31 0.97 05:10 0.146 20:05 0.425 0.240 0.240

06/09/2022 04:45 5.43 23:25 7.00 6.12 04:40 0.75 23:25 1.28 0.99 04:40 0.146 23:25 0.405 0.250 0.250

06/10/2022 05:25 5.47 17:05 7.33 6.15 05:20 0.74 17:10 1.37 1.00 05:20 0.148 17:10 0.469 0.256 0.256

06/11/2022 07:05 5.47 22:20 7.00 6.07 06:50 0.76 14:25 1.29 0.97 06:50 0.152 22:15 0.401 0.241 0.241

06/12/2022 04:45 5.40 11:00 7.18 6.08 04:05 0.75 10:50 1.32 0.97 04:45 0.147 10:50 0.437 0.242 0.242

06/13/2022 05:10 5.31 09:25 7.45 6.18 05:10 0.70 11:45 1.29 0.97 05:10 0.130 09:25 0.453 0.251 0.251

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total    

5.93

   

0.93

12.410

0.222

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW17

Pipe Dimensions 47.5"

Silt Level 8.00"

Overview

Site   CW17   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned downstream of location CW18.  Flows are balanced.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 19.88 inches, this site utilized 41.85 percent of full pipe depth.  The 
hourly averaged peak depth of 23.66 inches represented 49.81 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 19.88 1.07 2.458

 Minimum 16.58  0.81 1.306

 Maximum 23.76  1.28 3.658

Time of Minimum 4/29/2022 08:10 4/25/2022 07:40 4/25/2022 07:40

Time of Maximum 5/30/2022 16:10 5/5/2022 12:05 5/8/2022 14:20

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.2584657

Longitude: ‐112.0659894

Site Sketch Profile View or Photo

Sensor Shot

CW17

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
 DRIVE TO SITE

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

462 S 3600 W  ST

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Saturday, April 16, 2022

Access

Temporary 

47.50X47.75

Traffic

HP046 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

8

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

11:11AM 47.50X47.75

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

19.63

Velocity Sensor Offset (in)

1.09

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Soft / Loose

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

240

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 06:40 17.01 00:25 23.09 19.74 06:40 0.93 10:40 1.24 1.08 06:40 1.559 23:15 3.443 2.450 2.450

04/20/2022 06:35 16.63 00:15 22.60 19.45 05:50 0.82 23:15 1.24 1.06 05:50 1.362 00:10 3.483 2.349 2.349

04/21/2022 08:05 16.83 01:40 22.51 19.57 08:00 0.85 00:00 1.25 1.07 08:00 1.403 00:50 3.423 2.397 2.397

04/22/2022 07:35 16.89 01:25 22.29 19.71 06:20 0.86 11:20 1.24 1.07 07:30 1.488 01:25 3.371 2.438 2.438

04/23/2022 10:25 16.74 15:35 22.60 19.75 07:25 0.83 12:15 1.25 1.08 10:30 1.370 14:55 3.488 2.470 2.470

04/24/2022 10:20 16.74 14:55 22.88 20.05 06:30 0.84 13:10 1.26 1.09 09:15 1.449 14:50 3.559 2.574 2.574

04/25/2022 07:45 16.68 01:15 22.93 19.73 07:40 0.81 00:25 1.26 1.07 07:40 1.306 00:25 3.630 2.441 2.441

04/26/2022 08:10 16.67 01:30 22.67 19.50 06:45 0.85 23:55 1.23 1.06 08:25 1.385 01:20 3.462 2.359 2.359

04/27/2022 07:50 16.68 01:35 22.61 19.59 07:30 0.84 01:10 1.22 1.07 07:30 1.356 01:10 3.480 2.403 2.403

04/28/2022 07:45 16.74 01:20 22.30 19.50 07:25 0.86 23:35 1.23 1.06 07:25 1.411 01:00 3.406 2.367 2.367

04/29/2022 08:10 16.58 01:40 22.19 19.51 08:25 0.82 01:00 1.21 1.06 08:25 1.314 01:20 3.327 2.367 2.367

04/30/2022 10:00 16.72 15:15 21.94 19.65 09:15 0.84 12:35 1.24 1.07 09:25 1.365 14:20 3.303 2.433 2.433

05/01/2022 10:10 16.71 15:50 22.66 20.11 09:20 0.84 13:30 1.25 1.08 09:40 1.375 15:40 3.500 2.565 2.565

05/02/2022 07:45 16.76 01:05 22.83 19.70 06:00 0.85 23:40 1.25 1.08 07:50 1.473 00:55 3.544 2.445 2.445

05/03/2022 08:00 16.79 01:25 22.62 19.54 06:00 0.86 00:20 1.26 1.07 08:00 1.417 01:05 3.442 2.383 2.383

05/04/2022 07:50 16.61 01:20 22.44 19.49 07:10 0.84 23:25 1.23 1.07 07:10 1.369 01:35 3.402 2.375 2.375

05/05/2022 07:50 16.79 01:30 22.53 19.64 06:05 0.87 12:05 1.28 1.07 07:25 1.464 01:10 3.554 2.420 2.420

05/06/2022 08:15 16.74 01:30 22.13 19.55 07:15 0.82 11:45 1.24 1.07 07:15 1.357 00:50 3.347 2.386 2.386

05/07/2022 09:35 16.72 15:05 22.49 19.73 09:40 0.86 12:50 1.24 1.07 09:40 1.395 14:45 3.414 2.445 2.445

05/08/2022 10:05 16.98 15:10 23.16 20.14 08:25 0.83 12:45 1.26 1.09 08:25 1.413 14:20 3.658 2.580 2.580

05/09/2022 08:10 17.06 01:15 22.48 19.88 06:30 0.83 23:20 1.26 1.08 06:30 1.452 00:15 3.404 2.489 2.489

05/10/2022 07:55 17.05 01:45 22.75 19.85 07:25 0.84 11:10 1.27 1.08 07:25 1.446 01:25 3.553 2.475 2.475

05/11/2022 07:35 16.77 01:35 22.66 19.63 05:45 0.88 12:10 1.22 1.08 07:15 1.514 01:05 3.456 2.424 2.424

05/12/2022 07:50 16.82 01:40 22.62 19.74 08:00 0.88 01:10 1.24 1.08 08:00 1.448 01:10 3.516 2.462 2.462

05/13/2022 08:20 16.64 01:30 22.22 19.60 06:15 0.86 11:50 1.24 1.08 08:05 1.393 01:15 3.376 2.417 2.417

05/14/2022 08:40 16.68 15:15 22.00 19.68 07:25 0.88 12:50 1.27 1.08 08:35 1.437 14:50 3.300 2.451 2.451

05/15/2022 11:00 16.72 15:50 22.58 20.00 05:50 0.87 23:15 1.25 1.09 10:45 1.445 15:35 3.417 2.546 2.546

05/16/2022 08:10 16.92 01:30 23.00 19.87 06:20 0.87 00:45 1.23 1.08 07:55 1.491 00:45 3.573 2.480 2.480

05/17/2022 07:55 16.76 01:35 22.80 19.68 06:45 0.87 00:35 1.24 1.06 07:40 1.451 01:10 3.504 2.398 2.398

05/18/2022 07:45 16.79 01:40 22.63 19.70 07:05 0.88 11:25 1.22 1.07 07:30 1.458 00:45 3.404 2.417 2.417

05/19/2022 07:25 16.99 01:55 22.49 19.81 08:10 0.87 00:45 1.21 1.07 08:10 1.472 01:55 3.396 2.442 2.442

05/20/2022 08:25 16.81 01:35 22.48 19.81 08:05 0.87 12:05 1.21 1.07 08:05 1.430 01:40 3.359 2.445 2.445

05/21/2022 09:55 16.76 15:00 22.62 19.89 09:40 0.88 12:45 1.28 1.07 09:40 1.442 15:00 3.460 2.471 2.471

05/22/2022 10:40 16.71 15:15 23.03 20.32 09:55 0.86 13:10 1.24 1.08 09:55 1.410 15:15 3.504 2.608 2.608

05/23/2022 07:55 16.94 00:35 23.17 20.07 07:05 0.87 00:30 1.21 1.06 07:05 1.478 00:30 3.612 2.497 2.497

05/24/2022 07:45 16.89 01:45 22.66 19.80 07:00 0.86 11:15 1.22 1.05 07:00 1.459 01:10 3.357 2.412 2.412

05/25/2022 07:35 17.04 01:50 22.75 19.90 06:50 0.83 21:00 1.25 1.06 06:50 1.432 01:15 3.438 2.438 2.438

05/26/2022 07:30 17.07 01:50 22.66 19.92 07:20 0.82 11:10 1.19 1.05 07:20 1.393 01:40 3.332 2.431 2.431

05/27/2022 08:45 16.95 01:45 22.47 19.95 06:10 0.85 12:00 1.19 1.06 07:35 1.470 01:05 3.290 2.449 2.449

05/28/2022 10:20 16.88 15:40 22.45 19.76 10:05 0.85 12:40 1.21 1.04 10:05 1.413 15:45 3.262 2.380 2.380

05/29/2022 10:20 17.46 15:50 22.87 20.28 09:00 0.85 04:25 1.22 1.07 09:00 1.541 15:25 3.395 2.545 2.545

05/30/2022 07:30 17.63 16:10 23.76 20.78 07:00 0.90 14:00 1.22 1.07 07:00 1.643 15:30 3.608 2.673 2.673

05/31/2022 07:40 17.59 01:35 22.68 20.43 07:35 0.88 13:30 1.19 1.06 07:35 1.577 01:00 3.343 2.561 2.561

06/01/2022 07:20 17.38 01:45 22.48 20.09 06:25 0.88 10:50 1.18 1.06 08:05 1.553 00:20 3.269 2.476 2.476

06/02/2022 08:05 17.29 01:55 22.41 19.97 08:20 0.87 01:20 1.20 1.05 08:20 1.525 01:20 3.352 2.432 2.432

06/03/2022 08:35 17.14 01:50 22.00 19.93 06:15 0.86 03:00 1.18 1.05 08:05 1.504 01:30 3.117 2.425 2.425

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW17, Pipe Height: 47.50 in, Silt: 8.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 08:50 17.18 15:30 22.26 20.05 08:35 0.86 13:05 1.19 1.05 08:35 1.478 15:05 3.211 2.462 2.462

06/05/2022 10:25 17.02 15:30 22.68 20.28 07:05 0.86 12:40 1.22 1.06 09:35 1.490 15:25 3.337 2.535 2.535

06/06/2022 08:15 17.02 01:00 22.52 20.08 07:35 0.86 01:50 1.26 1.05 07:35 1.463 01:50 3.560 2.471 2.471

06/07/2022 08:20 17.26 01:50 22.65 20.04 06:25 0.88 01:15 1.19 1.05 07:45 1.554 01:45 3.373 2.448 2.448

06/08/2022 08:25 17.18 02:10 22.27 19.91 08:20 0.85 23:15 1.17 1.05 08:20 1.466 01:50 3.200 2.416 2.416

06/09/2022 08:45 17.33 01:50 22.17 20.01 06:45 0.87 00:05 1.17 1.05 08:50 1.535 01:20 3.165 2.457 2.457

06/10/2022 09:00 17.17 02:05 22.06 20.01 05:35 0.86 19:20 1.17 1.05 08:10 1.517 02:00 3.093 2.437 2.437

06/11/2022 10:10 17.11 15:20 21.98 20.03 09:15 0.84 12:35 1.18 1.05 09:15 1.441 17:15 3.162 2.451 2.451

06/12/2022 09:35 17.25 15:20 22.64 20.50 09:35 0.83 13:15 1.20 1.06 09:35 1.448 15:30 3.315 2.591 2.591

06/13/2022 07:55 17.29 01:20 22.62 20.27 06:50 0.87 00:55 1.16 1.05 07:45 1.536 00:55 3.318 2.499 2.497

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

19.88 1.07

137.656

2.458

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW18

Pipe Dimensions 28.63"

Silt Level 0.00"

Overview

Site   CW18   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
A hydraulic shift was experienced April 21, 2022 through May 3, 2022.  No surcharge conditions were experienced at 
this location.  Review of the scattergraph shows that the line was impacted by debris.   The accumulation of debris 
caused depth to become deeper and velocity slower.   The calculated flow remained consistent.  The presence of 
debris may result in reduced line capacity.  Free flow conditions were maintained throughout the study period.  Flow is 
transitional as it operates between subcritical and supercritical conditions.  Unstable conditions may be experienced 
during transitional periods. 

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned upstream of location CW17 (See CW17 Site Commentary For Balancing Details).

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , along with 
observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow Conditions are based 
on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in the table below may differ from 
those shown on the graph.

In regard to depth, based on an average depth of 4.62 inches, this site utilized 16.14 percent of full pipe depth.  The hourly 
averaged peak depth of 6.04 inches represented 21.24 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 4.62 2.82 0.878

 Minimum 2.92  1.60 0.330

 Maximum 6.11  3.38 1.468

Time of Minimum 5/8/2022 08:05 5/3/2022 05:20 4/20/2022 03:20

Time of Maximum 5/2/2022 22:50 5/8/2022 12:30 5/1/2022 11:55

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.2173224

Longitude: ‐112.1025546

Site Sketch Profile View or Photo

Sensor Shot

CW18

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
 DRIVE TO SITE

Ogden.BowenClns.TFM.UT22

LightDrive

Site Access Details:

Site Address /Location:

22773.11.325

S 5100 W ST

Flow Monitoring
Site Report

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Saturday, April 16, 2022

Access

Temporary 

28.63X28.75

Traffic

HP010 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

Peak Velocity (fps)

Silt (in)

12:06PM 28.63X28.75

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

5.63

Velocity Sensor Offset (in)

3.68

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.25"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

72

Manhole Condition:

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 03:05 3.20 21:30 5.71 4.58 03:35 2.14 21:05 3.29 2.83 03:35 0.385 21:05 1.344 0.869 0.869

04/20/2022 03:20 3.08 22:40 5.86 4.61 03:20 1.97 23:10 3.25 2.80 03:20 0.330 22:35 1.385 0.871 0.871

04/21/2022 04:35 3.51 08:50 5.79 4.72 04:25 1.72 22:00 3.27 2.69 04:25 0.351 22:00 1.323 0.871 0.871

04/22/2022 03:15 3.15 00:00 5.35 4.64 03:15 1.92 08:50 3.11 2.79 03:15 0.334 00:00 1.153 0.873 0.873

04/23/2022 04:05 3.38 13:20 5.77 4.75 07:10 1.83 12:55 3.29 2.72 07:15 0.360 12:55 1.354 0.895 0.895

04/24/2022 07:45 3.24 12:10 5.87 4.82 07:45 1.90 11:35 3.35 2.88 07:45 0.345 11:35 1.416 0.966 0.966

04/25/2022 04:40 3.03 22:35 5.99 4.70 04:40 2.09 21:50 3.28 2.81 04:40 0.344 22:35 1.423 0.896 0.896

04/26/2022 03:45 3.52 22:35 6.08 4.82 03:45 1.72 22:20 3.26 2.53 03:45 0.353 22:20 1.457 0.845 0.845

04/27/2022 04:40 3.50 22:25 6.00 4.89 04:05 1.63 22:10 3.20 2.53 04:05 0.331 22:10 1.407 0.863 0.863

04/28/2022 03:55 3.51 22:40 5.99 4.87 03:55 1.64 22:50 3.19 2.50 03:55 0.334 22:50 1.401 0.847 0.847

04/29/2022 04:20 3.62 10:50 5.68 4.86 04:25 1.61 08:50 3.06 2.47 04:50 0.347 08:50 1.243 0.828 0.828

04/30/2022 07:05 3.58 12:20 5.97 4.99 07:05 1.67 12:05 3.16 2.56 07:05 0.349 12:05 1.377 0.905 0.905

05/01/2022 06:45 3.68 22:10 6.10 5.16 06:30 1.68 11:55 3.27 2.68 06:45 0.374 11:55 1.468 1.006 1.006

05/02/2022 04:20 3.64 22:50 6.11 4.94 03:40 1.69 22:40 3.21 2.50 03:40 0.365 22:50 1.454 0.868 0.868

05/03/2022 03:35 3.78 00:00 5.81 4.66 05:20 1.60 22:20 3.26 2.64 03:40 0.378 22:30 1.297 0.829 0.829

05/04/2022 04:40 2.95 23:00 5.72 4.42 04:40 2.15 22:15 3.31 2.84 04:40 0.339 22:35 1.352 0.831 0.831

05/05/2022 03:35 3.08 22:55 5.59 4.45 03:35 2.14 22:40 3.28 2.84 03:35 0.360 22:40 1.310 0.836 0.836

05/06/2022 03:35 3.05 09:15 5.30 4.42 03:40 2.08 09:05 3.19 2.83 03:40 0.348 09:05 1.163 0.820 0.820

05/07/2022 05:50 3.11 12:10 5.68 4.51 07:00 2.08 11:45 3.25 2.83 07:00 0.359 12:30 1.315 0.859 0.859

05/08/2022 08:05 2.92 11:20 5.93 4.71 06:55 2.11 12:30 3.38 2.92 08:05 0.333 11:15 1.445 0.946 0.946

05/09/2022 05:00 3.12 22:50 5.77 4.57 04:50 2.17 22:45 3.30 2.86 04:55 0.374 22:45 1.363 0.879 0.879

05/10/2022 04:35 3.05 23:05 5.70 4.49 04:35 2.25 22:00 3.28 2.86 04:35 0.373 23:10 1.332 0.854 0.854

05/11/2022 03:35 3.05 23:05 5.75 4.50 03:35 2.30 22:25 3.29 2.87 03:35 0.381 23:05 1.361 0.857 0.857

05/12/2022 04:25 2.98 22:45 5.61 4.49 04:20 2.23 22:45 3.26 2.87 04:20 0.360 22:45 1.309 0.856 0.856

05/13/2022 04:30 3.01 00:00 5.28 4.40 04:30 2.29 00:05 3.17 2.84 04:30 0.372 00:05 1.163 0.818 0.818

05/14/2022 05:50 3.06 12:00 5.53 4.53 07:10 2.27 11:05 3.21 2.87 05:50 0.379 12:00 1.255 0.870 0.870

05/15/2022 07:45 3.02 22:35 5.88 4.71 07:45 2.28 22:05 3.34 2.92 07:45 0.373 22:35 1.425 0.949 0.949

05/16/2022 03:20 3.18 23:05 5.85 4.55 05:25 2.32 23:10 3.34 2.88 05:25 0.413 23:10 1.422 0.877 0.877

05/17/2022 04:45 3.01 23:00 5.69 4.44 04:25 2.31 22:50 3.28 2.86 04:35 0.381 22:50 1.338 0.840 0.840

05/18/2022 03:55 2.98 22:50 5.65 4.47 03:55 2.21 22:15 3.28 2.85 03:55 0.354 22:50 1.326 0.846 0.846

05/19/2022 04:10 3.10 22:50 5.63 4.49 03:40 2.33 22:50 3.24 2.85 04:10 0.395 22:50 1.305 0.849 0.849

05/20/2022 05:20 3.02 09:30 5.40 4.52 03:40 2.16 09:10 3.20 2.83 05:20 0.369 09:30 1.199 0.850 0.850

05/21/2022 06:40 3.17 11:40 5.79 4.74 06:40 1.90 11:05 3.22 2.81 06:40 0.332 11:40 1.341 0.917 0.917

05/22/2022 08:05 3.21 12:15 5.82 4.84 07:20 1.93 21:40 3.34 2.88 08:05 0.345 12:10 1.391 0.976 0.976

05/23/2022 04:40 3.06 22:55 5.76 4.58 04:40 2.26 23:00 3.26 2.89 04:40 0.376 23:00 1.350 0.886 0.886

05/24/2022 04:35 3.12 23:05 5.77 4.51 04:30 2.24 23:05 3.25 2.86 04:30 0.392 23:05 1.358 0.858 0.858

05/25/2022 04:40 3.07 23:05 5.65 4.51 04:35 2.34 21:45 3.28 2.88 04:40 0.392 22:50 1.311 0.864 0.864

05/26/2022 04:40 3.06 23:05 5.54 4.48 04:40 2.26 23:05 3.19 2.86 04:40 0.376 23:05 1.257 0.848 0.848

05/27/2022 04:55 3.09 00:00 5.34 4.46 04:55 2.24 09:50 3.14 2.85 04:55 0.378 00:00 1.164 0.839 0.839

05/28/2022 07:10 3.10 12:20 5.55 4.45 06:45 2.32 12:25 3.25 2.85 07:10 0.394 12:25 1.284 0.841 0.841

05/29/2022 07:30 3.21 13:10 5.66 4.66 07:30 2.41 13:40 3.25 2.91 07:30 0.432 13:10 1.314 0.917 0.917

05/30/2022 04:15 3.38 12:45 5.91 4.86 04:15 2.40 13:00 3.37 2.96 04:15 0.463 13:00 1.456 0.999 0.999

05/31/2022 04:30 3.45 22:30 5.61 4.68 06:15 2.48 22:35 3.22 2.93 04:30 0.497 22:35 1.291 0.921 0.921

06/01/2022 04:40 3.33 22:55 5.56 4.57 04:45 2.41 22:30 3.28 2.89 04:45 0.457 22:45 1.286 0.878 0.878

06/02/2022 05:20 3.21 22:40 5.39 4.52 05:20 2.36 23:30 3.21 2.88 05:20 0.422 23:30 1.211 0.863 0.863

06/03/2022 04:45 3.33 00:00 5.30 4.52 04:45 2.35 22:45 3.11 2.86 04:45 0.443 00:00 1.135 0.857 0.857

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW18, Pipe Height: 28.63 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 07:40 3.26 11:50 5.50 4.58 07:40 2.31 12:05 3.21 2.87 07:40 0.421 12:05 1.247 0.882 0.882

06/05/2022 07:45 3.02 12:05 5.68 4.70 07:45 2.15 22:40 3.30 2.91 07:45 0.351 12:50 1.333 0.934 0.934

06/06/2022 05:25 3.21 23:00 5.64 4.59 04:25 2.26 23:10 3.31 2.89 04:25 0.410 23:10 1.337 0.888 0.888

06/07/2022 05:10 3.25 22:45 5.49 4.53 03:50 2.39 22:50 3.22 2.89 03:50 0.443 22:50 1.252 0.867 0.867

06/08/2022 05:05 3.25 22:35 5.49 4.52 05:05 2.24 22:30 3.21 2.87 05:05 0.408 22:30 1.246 0.857 0.857

06/09/2022 04:35 3.30 22:50 5.36 4.52 04:35 2.38 21:20 3.20 2.86 04:35 0.444 23:00 1.179 0.857 0.857

06/10/2022 04:25 3.13 00:05 5.25 4.46 05:55 2.34 00:10 3.15 2.86 04:25 0.404 00:10 1.138 0.841 0.841

06/11/2022 07:20 3.16 12:25 5.35 4.53 07:20 2.31 14:25 3.20 2.88 07:20 0.403 12:25 1.191 0.868 0.868

06/12/2022 06:45 3.19 22:30 5.61 4.74 07:10 2.39 11:55 3.23 2.94 06:45 0.427 22:40 1.290 0.953 0.953

06/13/2022 04:00 3.28 22:35 5.61 4.61 03:55 2.38 22:35 3.27 2.90 03:55 0.443 22:35 1.311 0.896 0.895

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total    

4.62

   

2.82

49.177

0.878

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW19

Pipe Dimensions 48"

Silt Level 5.25"

Overview

Site   CW19   functioned under normal conditions during the period Tuesday, April 19, 2022  to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site along with CW09 and CW11 was positioned upstream of location CW13 (See CW13 Site Commentary For 
Balancing Details).  In addition, the site is downstream of a diversion line and receives some portion of CW07 flows.  A 
balance check was done with upstream meter CW07 using the sum of CW19 and CW20b.  Flows are balanced.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 12.99 inches, this site utilized 27.06 percent of full pipe depth.  The 
hourly averaged peak depth of 17.53 inches represented 36.52 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 12.99 1.14 1.569

 Minimum 9.65  0.54 0.373

 Maximum 17.57  1.81 4.028

Time of Minimum 4/24/2022 09:15 4/24/2022 08:55 4/24/2022 08:55

Time of Maximum 5/30/2022 14:20 5/30/2022 14:30 5/30/2022 14:30

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period.  Data loss was experienced 
beginning late May 30, 2022 through June 13, 2022 due to an equipment malfunction.

.
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Percent Uptime

 Depth (in) 76

 Velocity (ft/s) 76

 Quantity (MGD) 76
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Latitude: 41.265226

Longitude: ‐112.008632

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Sandy / Gravel

Peak Combo (CS4)

Pipe Size (HxW)

6.5

Downlooker Physical Offset (in) Measurement Confidence (in)

7.5

Peak Velocity (fps)

Silt (in)

11:59AM 48.00X48.25

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

15.38

Velocity Sensor Offset (in)

1.71

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

04/18//2022

Access

Temporary 

48.00X48.25

Traffic

OC083 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW19

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

NoneDrive

Site Access Details:

Site Address /Location:

22773.11.325

305 1140 W

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 05:40 9.94 11:40 14.32 12.74 07:05 0.60 22:15 1.40 1.11 05:35 0.442 22:15 2.172 1.474 1.474

04/20/2022 07:25 9.89 13:40 14.42 12.65 07:10 0.58 13:40 1.38 1.09 07:10 0.423 13:40 2.185 1.432 1.432

04/21/2022 06:45 9.87 00:20 14.39 12.62 07:55 0.58 11:25 1.39 1.09 07:55 0.426 00:15 2.158 1.416 1.416

04/22/2022 08:50 10.05 15:50 14.37 12.70 08:40 0.59 15:35 1.37 1.10 08:40 0.448 15:50 2.150 1.450 1.450

04/23/2022 08:30 9.80 15:10 14.97 12.49 08:30 0.57 14:35 1.45 1.07 08:30 0.409 14:35 2.427 1.390 1.390

04/24/2022 09:15 9.65 14:10 14.84 12.50 08:55 0.54 14:05 1.45 1.07 08:55 0.373 14:05 2.416 1.402 1.402

04/25/2022 07:55 9.84 13:35 14.68 12.82 06:00 0.59 13:00 1.43 1.13 06:35 0.433 13:30 2.309 1.520 1.520

04/26/2022 07:25 9.80 00:10 14.48 12.61 07:15 0.59 12:15 1.39 1.09 07:15 0.424 00:15 2.168 1.421 1.421

04/27/2022 06:30 9.74 23:35 14.40 12.59 06:15 0.57 12:55 1.42 1.09 06:30 0.406 23:30 2.162 1.422 1.422

04/28/2022 06:45 9.95 13:20 14.54 12.78 08:15 0.61 13:20 1.41 1.12 06:35 0.452 13:20 2.268 1.487 1.487

04/29/2022 08:05 10.06 13:50 14.74 12.85 08:10 0.63 13:35 1.44 1.13 08:10 0.480 13:35 2.344 1.519 1.519

04/30/2022 08:20 9.99 14:30 15.15 12.77 09:05 0.62 13:40 1.45 1.10 08:40 0.466 13:40 2.498 1.478 1.478

05/01/2022 08:50 10.04 14:20 14.91 12.77 08:35 0.63 15:25 1.44 1.10 08:35 0.473 15:25 2.383 1.486 1.486

05/02/2022 07:45 10.10 14:10 14.69 12.96 06:10 0.68 12:30 1.41 1.14 07:45 0.524 14:15 2.299 1.560 1.560

05/03/2022 07:45 10.30 13:40 14.60 13.03 07:35 0.70 13:05 1.37 1.15 07:35 0.565 13:45 2.193 1.563 1.563

05/04/2022 08:05 10.38 23:55 14.63 12.96 05:30 0.70 23:55 1.37 1.12 06:25 0.578 23:55 2.215 1.517 1.517

05/05/2022 08:00 10.35 13:05 14.75 12.99 07:45 0.65 00:10 1.36 1.11 07:45 0.530 00:10 2.214 1.513 1.513

05/06/2022 08:15 10.30 14:05 14.94 13.02 08:15 0.66 13:20 1.41 1.12 08:15 0.528 13:20 2.365 1.531 1.531

05/07/2022 08:45 10.22 13:50 15.46 12.92 08:25 0.65 14:25 1.48 1.11 08:25 0.512 13:45 2.650 1.516 1.516

05/08/2022 08:25 10.17 14:30 15.35 12.92 09:00 0.64 13:35 1.49 1.10 09:00 0.498 14:10 2.607 1.516 1.516

05/09/2022 08:35 10.71 15:25 15.17 13.34 08:10 0.74 15:25 1.44 1.17 08:10 0.653 15:25 2.496 1.672 1.672

05/10/2022 07:55 10.18 14:10 14.73 13.06 07:40 0.68 12:55 1.44 1.16 07:40 0.536 13:00 2.316 1.598 1.598

05/11/2022 08:10 10.24 00:10 14.70 13.01 08:10 0.70 23:40 1.40 1.15 08:10 0.552 00:15 2.262 1.573 1.573

05/12/2022 06:35 10.30 15:30 15.22 13.32 06:35 0.69 14:35 1.45 1.19 06:35 0.555 15:20 2.456 1.690 1.690

05/13/2022 06:35 10.21 12:50 14.70 13.05 06:05 0.70 13:55 1.41 1.15 06:25 0.561 13:55 2.290 1.569 1.569

05/14/2022 08:45 10.20 14:15 15.36 12.91 08:30 0.66 13:25 1.49 1.12 08:30 0.521 14:10 2.602 1.523 1.523

05/15/2022 09:25 10.14 14:45 15.04 12.85 09:40 0.66 14:55 1.44 1.11 09:40 0.509 14:55 2.441 1.514 1.514

05/16/2022 07:55 10.28 13:30 15.05 13.21 07:55 0.69 13:25 1.47 1.17 07:55 0.551 13:25 2.498 1.654 1.654

05/17/2022 06:35 10.31 00:05 14.83 13.03 08:30 0.76 00:10 1.43 1.18 08:40 0.611 00:10 2.373 1.608 1.608

05/18/2022 08:25 10.22 00:10 14.80 12.99 08:25 0.71 13:50 1.42 1.16 08:25 0.556 13:50 2.331 1.574 1.574

05/19/2022 08:50 10.30 13:25 14.57 13.04 05:50 0.71 23:30 1.42 1.15 05:50 0.589 23:30 2.264 1.576 1.576

05/20/2022 08:50 10.27 15:15 14.81 13.01 08:20 0.68 13:10 1.41 1.14 08:20 0.541 15:20 2.317 1.560 1.560

05/21/2022 08:25 10.17 14:10 15.37 12.99 08:25 0.65 14:00 1.50 1.13 08:25 0.502 14:00 2.642 1.564 1.564

05/22/2022 09:05 10.12 14:40 15.42 13.01 08:55 0.65 14:35 1.47 1.14 08:55 0.504 14:35 2.624 1.580 1.580

05/23/2022 07:15 10.30 14:30 15.15 13.28 08:15 0.75 13:30 1.49 1.19 07:15 0.603 13:30 2.565 1.696 1.696

05/24/2022 08:00 10.34 13:15 14.87 13.19 07:30 0.73 13:20 1.42 1.18 07:30 0.597 13:20 2.363 1.649 1.649

05/25/2022 06:20 10.35 13:50 14.93 13.04 06:20 0.76 13:45 1.44 1.17 06:20 0.615 13:45 2.407 1.597 1.597

05/26/2022 06:20 10.34 12:55 14.78 13.08 06:05 0.73 12:35 1.42 1.17 06:05 0.596 12:35 2.332 1.604 1.604

05/27/2022 08:40 10.29 14:25 14.89 13.06 06:35 0.73 23:00 1.43 1.18 06:35 0.590 14:20 2.356 1.614 1.614

05/28/2022 08:10 10.15 15:05 15.31 12.77 08:05 0.74 16:35 1.51 1.15 08:05 0.577 14:50 2.649 1.526 1.526

05/29/2022 07:25 11.01 14:10 15.51 13.39 07:20 0.89 13:20 1.53 1.23 07:20 0.827 14:20 2.749 1.745 1.745

05/30/2022 05:15 11.16 14:20 17.57 14.96 05:05 0.89 14:30 1.81 1.42 05:05 0.862 14:30 4.028 2.487 2.487

05/31/2022 06:25 11.01 14:20 15.90 13.40 06:05 0.88 13:45 1.59 1.22 06:05 0.827 13:45 2.985 1.772 1.126

06/01/2022

06/02/2022

06/03/2022

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW19, Pipe Height: 48.00 in, Silt: 5.25 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022

06/05/2022

06/06/2022

06/07/2022

06/08/2022

06/09/2022

06/10/2022

06/11/2022

06/12/2022

06/13/2022

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

12.99 1.14

66.916

1.569

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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Site Commentary

Site Information

CW20b

Pipe Dimensions 47.75"

Silt Level 0.00"

Overview

Site   CW20b  functioned under normal conditions during the period Tuesday, April 19, 2022 to Monday, June 13, 2022 
No surcharge conditions were experienced at this location.  Review of the scattergraph shows that free flow conditions 
were maintained throughout the study period.  Flow is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted to 
date and support the relative accuracy of the flow monitor at this location.

This site was positioned upstream of location CW15 (See CW15 Site Commentary For Balancing Details).  In additon, 
this site along with CW19 receives flow from upstream site CW07.  Flows are balanced.

Observations

Average flow depth, velocity, and quantity data observed during Tuesday, April 19, 2022  to Monday, June 13, 2022 , 
along with observed minimum and maximum data, are provided in the following table.  Values in the Observed Flow 
Conditions are based on 5-minute averages.  Graphs are based on 15-minute averages.  As a result, the values shown in 
the table below may differ from those shown on the graph.

In regard to depth, based on an average depth of 6.94 inches, this site utilized 23.13 percent of full pipe depth.  The 
hourly averaged peak depth of 8.69 inches represented 28.97 percent of full pipe depth.

Observed Flow Conditions

Item
Depth 

(in)
Velocity 

(ft/s)
Quantity 
(MGD)

 Average 15.12 2.58 5.642

 Minimum 12.99  2.17 3.934

 Maximum 16.74  2.89 7.019

Time of Minimum 4/24/2022 07:25 5/6/2022 05:50 4/20/2022 04:40

Time of Maximum 5/30/2022 14:00 6/5/2022 13:20 5/30/2022 14:15

Data Quality

Data uptime observed during the  Tuesday, April 19, 2022  to the  Monday, June 13, 2022  monitoring period is provided 
in the table below.   Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity 
equation was used to calculate flow rate and quantities during the monitoring period. 

.
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Percent Uptime

 Depth (in) 100

 Velocity (ft/s) 100

 Quantity (MGD) 100
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Latitude: 41.238512

Longitude: ‐112.025603

Site Sketch Profile View or Photo

Sensor Shot

22773.11.325

Additional Site Info. / Comments:

ADS Project Name:

ADS Project Number:

Ogden.BowenClns.TFM.UT22

Wireless

Pipe Material

Antenna Location

Communication Information:

Manhole Pick / Vent Hole

No

Concrete

Normalvented

Good 

Active Drop Connections  Air Quality:

Communication Type

Normal

26'' 54''

Manhole Cover Manhole Frame

Pipe Condition:

Manhole Material:

Manhole Diameter (Approx.):

Manhole Depth (Approx. FT): Manhole Configuration

Concrete Good 

180

Manhole Condition:

Upstream 0‐5 FT Manhole

Sensors / Devices:

Installation Confirmation:

Manhole Opening Diameter (in)

Silt Type

Hydraulic Comments:

0''

Single

0.38"

Manhole / Pipe Information:

Pressure Sensor Range (psi)

Confirmation Time:

Peak Combo (CS4)

Pipe Size (HxW)

0

Downlooker Physical Offset (in) Measurement Confidence (in)

NA

Peak Velocity (fps)

Silt (in)

2:26PM 47.75X47.50

Smooth flow

0 ‐ 5 psi

Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)

17.38

Velocity Sensor Offset (in)

2.82

Installation Information

Elliptical 

Monitor Series

Monitor Location:

Doppler Standard Ring and Crank

Manhole #

Installation Date:

Pipe Size (H x W)

Topside / Area Photo

Friday, April 15, 2022

Access

Temporary 

47.75X47.50

Traffic

HA045 Residential/Commercial

Map

Installation Type:

Monitoring Location (Sensors):

CW20b

TRITON+ VZ

System Characteristics

Location Type

Pipe Shape
DRIVE

Ogden.BowenClns.TFM.UT22

HeavyDrive

Site Access Details:

Site Address /Location:

22773.11.325

1593 S 1900 W

Flow Monitoring
Site Report
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

04/19/2022 05:05 13.57 13:35 16.00 15.18 03:20 2.29 21:55 2.79 2.60 04:00 4.295 21:55 6.451 5.697 5.697

04/20/2022 04:45 13.16 23:40 16.18 15.12 04:00 2.18 23:35 2.75 2.57 04:40 3.934 23:35 6.551 5.617 5.617

04/21/2022 05:50 13.26 00:05 16.06 15.11 05:40 2.28 10:35 2.78 2.59 05:40 4.144 12:00 6.398 5.657 5.657

04/22/2022 04:35 13.41 15:10 15.97 15.14 04:05 2.26 15:05 2.77 2.58 04:20 4.182 15:05 6.487 5.649 5.649

04/23/2022 06:50 13.26 14:35 16.03 14.97 06:40 2.23 12:20 2.79 2.56 06:40 4.073 13:55 6.478 5.503 5.503

04/24/2022 07:25 12.99 15:20 15.96 14.96 05:40 2.23 14:15 2.80 2.57 07:50 4.009 14:15 6.525 5.526 5.526

04/25/2022 05:55 13.35 19:30 16.03 15.18 06:10 2.23 21:55 2.78 2.59 06:10 4.167 18:50 6.503 5.693 5.693

04/26/2022 05:20 13.39 20:55 15.96 15.14 06:35 2.27 23:10 2.81 2.59 06:35 4.190 23:10 6.527 5.658 5.658

04/27/2022 05:50 13.28 23:55 15.95 15.10 05:20 2.19 14:30 2.79 2.58 05:55 4.023 14:35 6.463 5.615 5.615

04/28/2022 05:45 13.48 00:00 15.93 15.17 06:20 2.29 20:50 2.80 2.60 05:30 4.294 13:40 6.440 5.689 5.689

04/29/2022 05:40 13.47 17:10 16.22 15.12 05:35 2.24 17:05 2.80 2.58 05:35 4.160 17:05 6.692 5.642 5.642

04/30/2022 07:20 13.27 15:35 16.14 14.97 05:55 2.22 16:00 2.79 2.56 05:55 4.101 16:00 6.589 5.514 5.514

05/01/2022 07:20 13.04 14:05 15.87 14.92 08:30 2.24 20:50 2.81 2.56 08:30 4.008 20:50 6.414 5.494 5.494

05/02/2022 04:50 13.37 15:30 16.00 15.14 07:15 2.23 20:15 2.81 2.59 06:10 4.147 14:20 6.504 5.661 5.661

05/03/2022 05:35 13.76 18:05 15.97 15.22 04:45 2.28 12:15 2.79 2.59 05:35 4.371 18:05 6.508 5.708 5.708

05/04/2022 05:10 13.64 23:10 15.94 15.18 05:10 2.30 12:20 2.82 2.61 05:10 4.343 12:20 6.481 5.720 5.720

05/05/2022 04:45 13.71 12:10 16.03 15.22 05:30 2.23 00:45 2.78 2.59 05:30 4.273 00:45 6.428 5.701 5.701

05/06/2022 05:50 13.58 12:40 16.05 15.16 05:50 2.17 12:10 2.76 2.57 05:50 4.063 12:40 6.513 5.628 5.628

05/07/2022 07:05 13.44 13:05 16.09 15.03 03:50 2.28 13:50 2.81 2.58 07:15 4.290 13:50 6.614 5.581 5.581

05/08/2022 07:30 13.18 14:05 16.07 14.98 07:30 2.21 12:55 2.79 2.56 07:30 3.972 14:30 6.511 5.521 5.521

05/09/2022 06:40 13.84 23:00 16.26 15.33 05:20 2.35 14:10 2.81 2.60 06:30 4.544 23:00 6.660 5.779 5.779

05/10/2022 05:20 13.45 00:00 16.07 15.16 04:50 2.31 13:20 2.78 2.59 05:05 4.304 13:20 6.544 5.675 5.675

05/11/2022 05:50 13.48 21:15 16.07 15.21 06:05 2.22 22:00 2.81 2.59 06:05 4.119 22:00 6.607 5.707 5.707

05/12/2022 04:35 13.68 14:45 16.18 15.37 04:40 2.29 15:20 2.80 2.60 04:40 4.339 14:40 6.666 5.805 5.805

05/13/2022 05:55 13.74 11:10 15.95 15.20 05:50 2.33 14:25 2.80 2.60 05:50 4.445 14:25 6.503 5.718 5.718

05/14/2022 06:50 13.48 13:25 16.04 15.08 05:25 2.22 11:45 2.77 2.57 05:25 4.201 13:15 6.479 5.595 5.595

05/15/2022 07:50 13.17 12:35 15.97 15.02 06:30 2.19 23:35 2.77 2.56 07:45 3.965 23:35 6.481 5.538 5.538

05/16/2022 05:30 13.43 15:30 16.02 15.24 05:20 2.27 23:10 2.77 2.60 05:20 4.204 22:00 6.470 5.728 5.728

05/17/2022 05:00 13.42 13:20 16.01 15.19 05:00 2.26 14:15 2.77 2.59 05:00 4.157 13:20 6.490 5.694 5.694

05/18/2022 06:35 13.43 12:55 16.05 15.18 05:30 2.21 11:30 2.77 2.58 05:30 4.101 14:10 6.478 5.656 5.656

05/19/2022 06:50 13.44 13:10 15.86 15.08 07:10 2.26 16:50 2.77 2.57 07:10 4.238 12:40 6.383 5.593 5.593

05/20/2022 06:00 13.28 12:55 15.91 14.99 06:25 2.20 11:45 2.76 2.56 06:05 4.020 11:45 6.369 5.516 5.516

05/21/2022 07:05 13.32 13:55 15.98 14.94 05:40 2.24 13:30 2.78 2.56 07:15 4.089 13:30 6.508 5.491 5.491

05/22/2022 07:05 13.06 13:50 15.99 14.95 07:50 2.24 14:35 2.78 2.57 07:50 4.046 14:35 6.484 5.522 5.522

05/23/2022 05:40 13.37 13:50 16.00 15.14 05:30 2.25 14:45 2.78 2.58 05:30 4.138 17:00 6.503 5.644 5.644

05/24/2022 05:50 13.48 19:50 16.13 15.14 05:05 2.20 10:55 2.77 2.59 06:00 4.095 19:40 6.496 5.662 5.662

05/25/2022 06:05 13.41 22:10 16.15 15.14 06:05 2.26 21:55 2.81 2.61 06:05 4.163 21:55 6.653 5.700 5.700

05/26/2022 05:30 13.49 15:15 15.88 15.12 05:15 2.22 16:40 2.79 2.58 05:15 4.172 16:40 6.406 5.630 5.630

05/27/2022 07:05 13.51 16:10 16.08 15.07 04:20 2.30 16:55 2.79 2.59 07:05 4.346 16:55 6.500 5.622 5.622

05/28/2022 07:35 13.13 14:00 15.81 14.73 07:40 2.22 13:30 2.76 2.53 07:40 3.974 13:30 6.351 5.330 5.330

05/29/2022 06:10 14.03 13:10 15.97 15.09 05:15 2.37 12:45 2.77 2.59 06:05 4.660 13:35 6.402 5.616 5.616

05/30/2022 03:35 14.12 14:00 16.74 15.72 04:15 2.37 15:40 2.84 2.66 04:15 4.742 14:15 7.019 6.116 6.116

05/31/2022 05:55 13.96 14:20 16.13 15.37 06:00 2.29 11:45 2.80 2.61 06:00 4.462 11:45 6.603 5.835 5.835

06/01/2022 06:05 13.78 13:05 16.04 15.21 05:35 2.25 13:50 2.80 2.60 06:05 4.336 13:50 6.522 5.728 5.728

06/02/2022 05:30 13.82 13:25 15.90 15.19 05:10 2.24 11:45 2.77 2.60 05:10 4.336 13:50 6.424 5.717 5.717

06/03/2022 06:10 13.74 12:35 15.95 15.14 05:40 2.29 13:05 2.79 2.61 06:25 4.387 13:05 6.472 5.696 5.696

Daily Tabular Report

Daily Tabular Report For The Period 04/19/2022 00:00 - 06/13/2022 23:59

CW20b, Pipe Height: 47.75 in, Silt: 0.00 in
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Date Depth
(in)

Velocity
(ft/s)

Quantity
(MGD - Total MG)

Rain
(in)

Time Min Time Max Avg Time Min Time Max Avg Time Min Time Max Avg Total Total

06/04/2022 07:35 13.64 15:45 15.87 14.96 06:20 2.24 13:20 2.75 2.57 06:20 4.265 16:35 6.322 5.517 5.517

06/05/2022 08:05 13.37 14:05 15.77 14.92 05:55 2.30 13:20 2.89 2.57 05:55 4.281 13:20 6.639 5.515 5.515

06/06/2022 05:55 13.69 18:40 16.05 15.20 05:55 2.22 21:55 2.78 2.60 05:55 4.213 20:05 6.551 5.716 5.716

06/07/2022 04:50 13.72 14:20 16.03 15.21 06:00 2.24 14:15 2.82 2.60 05:10 4.286 14:15 6.628 5.718 5.718

06/08/2022 06:20 13.63 19:10 16.06 15.24 06:00 2.26 00:35 2.81 2.59 06:00 4.276 14:20 6.497 5.708 5.708

06/09/2022 04:45 13.68 17:10 16.19 15.19 05:05 2.22 22:25 2.79 2.56 04:50 4.294 17:00 6.602 5.620 5.620

06/10/2022 06:40 13.71 14:40 16.22 15.15 05:05 2.26 15:05 2.83 2.60 05:05 4.305 15:05 6.747 5.699 5.699

06/11/2022 06:55 13.44 13:55 15.86 14.93 05:05 2.23 18:40 2.82 2.56 06:10 4.177 14:45 6.368 5.485 5.485

06/12/2022 07:40 13.25 13:40 15.78 14.88 07:30 2.29 12:45 2.76 2.57 07:30 4.145 13:40 6.320 5.480 5.480

06/13/2022 05:50 13.49 14:20 16.06 15.16 07:05 2.26 16:10 2.83 2.60 07:05 4.276 16:10 6.648 5.704 5.700

Depth
 (in)

Velocity
 (ft/s)

Quantity
 (MGD - 
Total MG)

Avg
Total

15.12 2.58

315.947

5.642

Report Summary For The Period 04/19/2022 00:00 - 06/13/2022 23:59
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APPENDIX C 

Collection System Diurnal Flow Curves 

  



Time Peak Factor Time Peak Factor Time Peak Factor

12:00 AM 1.184 12:00 AM 0.918 12:00 AM 0.854

1:00 AM 0.898 1:00 AM 0.675 1:00 AM 0.661

2:00 AM 0.644 2:00 AM 0.527 2:00 AM 0.526

3:00 AM 0.499 3:00 AM 0.45 3:00 AM 0.5

4:00 AM 0.425 4:00 AM 0.431 4:00 AM 0.54

5:00 AM 0.406 5:00 AM 0.426 5:00 AM 0.6

6:00 AM 0.411 6:00 AM 0.445 6:00 AM 0.63

7:00 AM 0.495 7:00 AM 0.561 7:00 AM 0.795

8:00 AM 0.78 8:00 AM 0.832 8:00 AM 0.975

9:00 AM 1.109 9:00 AM 1.136 9:00 AM 1.144

10:00 AM 1.28 10:00 AM 1.364 10:00 AM 1.231

11:00 AM 1.311 11:00 AM 1.418 11:00 AM 1.24

12:00 PM 1.318 12:00 PM 1.421 12:00 PM 1.26

1:00 PM 1.257 1:00 PM 1.372 1:00 PM 1.24

2:00 PM 1.211 2:00 PM 1.289 2:00 PM 1.23

3:00 PM 1.143 3:00 PM 1.228 3:00 PM 1.217

4:00 PM 1.116 4:00 PM 1.149 4:00 PM 1.203

5:00 PM 1.112 5:00 PM 1.121 5:00 PM 1.16

6:00 PM 1.159 6:00 PM 1.137 6:00 PM 1.18

7:00 PM 1.213 7:00 PM 1.172 7:00 PM 1.2

8:00 PM 1.231 8:00 PM 1.217 8:00 PM 1.2

9:00 PM 1.249 9:00 PM 1.254 9:00 PM 1.18

10:00 PM 1.27 10:00 PM 1.28 10:00 PM 1.17

11:00 PM 1.279 11:00 PM 1.177 11:00 PM 1.06

Max PF: 1.318 Max PF: 1.421 Max PF: 1.26

Meter Location: CW-01 Meter Location: CW-04 Meter Location: CW-05



Time Peak Factor Time Peak Factor Time Peak Factor

12:00 AM 1.04 12:00 AM 1.036 12:00 AM 0.973

1:00 AM 0.911 1:00 AM 0.768 1:00 AM 0.911

2:00 AM 0.837 2:00 AM 0.45 2:00 AM 0.837

3:00 AM 0.797 3:00 AM 0.4 3:00 AM 0.797

4:00 AM 0.769 4:00 AM 0.39 4:00 AM 0.769

5:00 AM 0.764 5:00 AM 0.38 5:00 AM 0.764

6:00 AM 0.811 6:00 AM 0.4 6:00 AM 0.811

7:00 AM 0.906 7:00 AM 0.45 7:00 AM 0.906

8:00 AM 0.993 8:00 AM 0.794 8:00 AM 0.993

9:00 AM 1.042 9:00 AM 1.01 9:00 AM 1.042

10:00 AM 1.065 10:00 AM 1.16 10:00 AM 1.085

11:00 AM 1.07 11:00 AM 1.3 11:00 AM 1.093

12:00 PM 1.075 12:00 PM 1.425 12:00 PM 1.107

1:00 PM 1.08 1:00 PM 1.3 1:00 PM 1.118

2:00 PM 1.085 2:00 PM 1.25 2:00 PM 1.113

3:00 PM 1.09 3:00 PM 1.2 3:00 PM 1.09

4:00 PM 1.095 4:00 PM 1.2 4:00 PM 1.079

5:00 PM 1.095 5:00 PM 1.2 5:00 PM 1.059

6:00 PM 1.09 6:00 PM 1.2 6:00 PM 1.064

7:00 PM 1.085 7:00 PM 1.28 7:00 PM 1.072

8:00 PM 1.08 8:00 PM 1.3 8:00 PM 1.083

9:00 PM 1.075 9:00 PM 1.5 9:00 PM 1.082

10:00 PM 1.07 10:00 PM 1.35 10:00 PM 1.086

11:00 PM 1.065 11:00 PM 1.25 11:00 PM 1.064

Max PF: 1.095 Max PF: 1.5 Max PF: 1.118

Meter Location: CW-09Meter Location: CW-07 Meter Location: CW-08



Time Peak Factor Time Peak Factor Time Peak Factor

12:00 AM 0.862 12:00 AM 0.845 12:00 AM 0.731

1:00 AM 0.593 1:00 AM 0.6 1:00 AM 0.445

2:00 AM 0.413 2:00 AM 0.5 2:00 AM 0.3

3:00 AM 0.396 3:00 AM 0.4 3:00 AM 0.29

4:00 AM 0.382 4:00 AM 0.45 4:00 AM 0.25

5:00 AM 0.417 5:00 AM 0.5 5:00 AM 0.3

6:00 AM 0.549 6:00 AM 0.622 6:00 AM 0.32

7:00 AM 0.795 7:00 AM 0.873 7:00 AM 0.7

8:00 AM 1.093 8:00 AM 1.081 8:00 AM 1.2

9:00 AM 1.221 9:00 AM 1.25 9:00 AM 1.55

10:00 AM 1.279 10:00 AM 1.4 10:00 AM 1.8

11:00 AM 1.333 11:00 AM 1.3 11:00 AM 1.45

12:00 PM 1.302 12:00 PM 1.207 12:00 PM 1.359

1:00 PM 1.266 1:00 PM 1.182 1:00 PM 1.086

2:00 PM 1.231 2:00 PM 1.161 2:00 PM 0.95

3:00 PM 1.177 3:00 PM 1.119 3:00 PM 0.9

4:00 PM 1.173 4:00 PM 1.12 4:00 PM 0.85

5:00 PM 1.199 5:00 PM 1.142 5:00 PM 1

6:00 PM 1.22 6:00 PM 1.184 6:00 PM 1.189

7:00 PM 1.228 7:00 PM 1.214 7:00 PM 1.212

8:00 PM 1.255 8:00 PM 1.237 8:00 PM 1.371

9:00 PM 1.291 9:00 PM 1.253 9:00 PM 1.55

10:00 PM 1.229 10:00 PM 1.245 10:00 PM 1.7

11:00 PM 1.096 11:00 PM 1.117 11:00 PM 1.5

Max PF: 1.333 Max PF: 1.4 Max PF: 1.8

Meter Location: CW-10 Meter Location: CW-11 Meter Location: CW-12



Time Peak Factor Time Peak Factor Time Peak Factor

12:00 AM 1.229 12:00 AM 1.229 12:00 AM 1.071

1:00 AM 0.878 1:00 AM 0.878 1:00 AM 0.983

2:00 AM 0.59 2:00 AM 0.59 2:00 AM 0.889

3:00 AM 0.4 3:00 AM 0.4 3:00 AM 0.775

4:00 AM 0.32 4:00 AM 0.32 4:00 AM 0.669

5:00 AM 0.36 5:00 AM 0.36 5:00 AM 0.632

6:00 AM 0.39 6:00 AM 0.39 6:00 AM 0.619

7:00 AM 0.532 7:00 AM 0.532 7:00 AM 0.645

8:00 AM 0.794 8:00 AM 0.794 8:00 AM 0.768

9:00 AM 1.053 9:00 AM 1.053 9:00 AM 0.906

10:00 AM 1.2 10:00 AM 1.227 10:00 AM 1.045

11:00 AM 1.295 11:00 AM 1.295 11:00 AM 1.141

12:00 PM 1.25 12:00 PM 1.267 12:00 PM 1.177

1:00 PM 1.2 1:00 PM 1.249 1:00 PM 1.176

2:00 PM 1.05 2:00 PM 1.168 2:00 PM 1.214

3:00 PM 1.05 3:00 PM 1.113 3:00 PM 1.207

4:00 PM 0.99 4:00 PM 1.106 4:00 PM 1.189

5:00 PM 0.99 5:00 PM 1.104 5:00 PM 1.162

6:00 PM 1.15 6:00 PM 1.135 6:00 PM 1.154

7:00 PM 1.2 7:00 PM 1.216 7:00 PM 1.121

8:00 PM 1.225 8:00 PM 1.249 8:00 PM 1.116

9:00 PM 1.5 9:00 PM 1.323 9:00 PM 1.123

10:00 PM 1.75 10:00 PM 1.55 10:00 PM 1.112

11:00 PM 1.6 11:00 PM 1.45 11:00 PM 1.104

Max PF: 1.75 Max PF: 1.55 Max PF: 1.214

Meter Location: CW-17 Meter Location: CW-18 Meter Location: CW-20B



Time Peak Factor

12:00 AM 1

1:00 AM 1

2:00 AM 1

3:00 AM 1

4:00 AM 1

5:00 AM 1

6:00 AM 1

7:00 AM 1

8:00 AM 1

9:00 AM 1

10:00 AM 1

11:00 AM 1

12:00 PM 1

1:00 PM 1

2:00 PM 1

3:00 PM 1

4:00 PM 1

5:00 PM 1

6:00 PM 1

7:00 PM 1

8:00 PM 1

9:00 PM 1

10:00 PM 1

11:00 PM 1

Max PF: 1

Industrial
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Meter Location: CW-12
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Meter Location: CW-17
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APPENDIX D 

Model Calibration Results   



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-01

CW-01

CW-01 Model

Based on downstream data, being to
high on the low flow periods does not
have any impacts on the system.



0

1

2

3

4

5

6

7

8

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-02

CW-02

CW-01 Model

CW-02 was placed within the WWTP
and used for total flow calibration
only.



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-03

CW-03

CW-03 Model



0

0.5

1

1.5

2

2.5

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-04

CW-04

CW-04 Model



0

0.5

1

1.5

2

2.5

3

3.5

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-05

CW-05

CW-05 Model



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-06

CW-06

CW-06 Model



0

1

2

3

4

5

6

7

8

9

10

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-07

CW-07

CW-07 Model



0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-08

CW-08

CW-08 Model



0

2

4

6

8

10

12

14

16

18

20

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-09

CW-09

CW-09 Model



0

0.1

0.2

0.3

0.4

0.5

0.6

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-10

CW-10

CW-10 Model



0

0.5

1

1.5

2

2.5

3

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-11

CW-11

CW-11 Model



0

0.5

1

1.5

2

2.5

3

3.5

4

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-12

CW-12

CW-12 Model



0

5

10

15

20

25

30

35

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-13

CW-13

CW-13 Model



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-14

CW-14

CW-14 Model

Model results are higher due to the
difficulty in matching the BDO
diversion characteristics. However, it
is recommended to send all flow west
at the diversion which matches
calibration.



0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-16

CW-16

CW-16 Model

Meter placed on incorrect manhole
with a very small sewershed area. No
calibration performed.



0

0.5

1

1.5

2

2.5

3

3.5

4

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-17

CW-17

CW-17 Model



0

0.2

0.4

0.6

0.8

1

1.2

1.4

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-18

CW-18

CW-18 Model



0

1

2

3

4

5

6

7

8

6/6/2022 0:00 6/7/2022 0:00 6/8/2022 0:00 6/9/2022 0:00 6/10/2022 0:00 6/11/2022 0:00 6/12/2022 0:00 6/13/2022 0:00 6/14/2022 0:00 6/15/2022 0:00

CW-20b

CW-20b



0

1

2

3

4

5

6

7

8

5/23/2022 0:00 5/24/2022 0:00 5/25/2022 0:00 5/26/2022 0:00 5/27/2022 0:00 5/28/2022 0:00 5/29/2022 0:00 5/30/2022 0:00 5/31/2022 0:00 6/1/2022 0:00

CW-19

CW-19 (Last

week of Data)

Meter stopped a few weeks prior to
calibration time period. The diurnal
pattern mimics the meter data, but
infiltration was increased based on
plant data and downstream meters.



 

 

 

 

APPENDIX E 

Collection System Project Data Sheets   



Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Riverdale Railroad Yard Mainline

Description:

Project Components

Quantity Size Design Flow*

2,190 LF 36-inch 11.6 MGD

1,040 LF 36-inch 12.7 MGD

320 LF 36-inch 19.2 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

2033-2038Current Estimated Project Completion Year:

The project will be trigged when the peak flow in pipe OC014.1 (between manholes OC014 & OC015) exceeds 8.2 mgd. 

The pipeline is currently at 6.0 mgd. This means approximately 7,400 additional ERUs can be developed upstream of the 

bottleneck. It is not excepted that this project will be needed for at least 10 years.

1

Capacity for Future Growth. Projected growth will exceed the existing capacity of the pipeline in the Riverdale Railyard.

Projected growth will result in flows in the pipeline exceeding design capacity. Failure to complete this project will 

eventually require a moratorium on any growth to the south once this pipeline reaches its capacity. If additional growth is 

allowed, the District risks SSOs along the Weber River and within the Railyard.

$5,130,000

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Upsize the existing 27-inch to 30-inch pipeline to a 

36-inch pipeline. Growth projected within 10-15 

years is anticipated to exceed the design criteria 

along this section of pipe. Pipes are fairly deep in 

this area (10+-feet) with minimal slope (0.2%). 

The minimal number of connections minimizes the 

hazard of exceeding the design criteria.

Project Map

R
e

a
ch

 2
 -

1
2

.7
 m

g
d

R
e

a
ch

 1
 -

1
1

.6
 m

g
d

N
O
R
T
H

I-
1

5

W
e

b
e

r
R

iv
e

r

R
e

a
ch

 3
-

1
9

.2
 m

g
d



Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Ogden 30th Street Mainline

Description:

Project Components

Quantity Size Design Flow*

4,990 LF 42-inch 21.5 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

2033

Projected growth will result in flows in the 36-inch trunkline exceeding design criteria. Failure to complete this project 

will eventually require a moratorium on any growth in areas to contribute to this pipeline. If additional growth is allowed, 

the District risks SSOs along the Weber River.

The project will be trigged when the peak flow in pipe OC041.1 (between manholes OC041 & OC042) exceeds 14.7 mgd. 

The pipeline is currently at 10.9 mgd. This mean approximately 12,800 additional ERUs can be developed upstream of the 

bottleneck. It is not excepted that this project will be needed for 10 years.

Current Estimated Project Completion Year:

2

Upsize the existing 36-inch pipeline to a 42-inch 

pipeline. The pipes are nearing capacity for existing 

conditions. Growth projected within 10-years is 

anticipated to exceed the design criteria along this 

section of pipe. The existing pipes are relatively 

deep (12+ feet) with minimal number of 

connections.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $8,880,000

Capacity for Future Growth. Projected growth to the south and east will exceed the capacity of the existing 36-inch 

pipeline.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

30th St. Force Main

Description:

Project Components

Quantity Size Design Flow*

520 LF 30-inch 19.2 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

2028

Projected growth will result in flows in the Force Main exceeding design criteria. Failure to complete this project will 

eventually require a moratorium on any growth to the south once this pipeline reaches its capacity. If additional growth is 

allowed, the District risks SSOs underneath the railroad line.

The project will be trigged when the peak flow in the force main exceeds 10.7 mgd. The pipeline is currently at 9.8 mgd. 

This mean approximately 3,000 additional ERUs can be developed upstream of the bottleneck. It is excepted that this 

project will be needed to be completed in 5 years.

Current Estimated Project Completion Year:

3

The existing 30th St. Force Main crosses 

underneath the railroad. The lift station has 

sufficient capacity to convey the flow, but the Force 

Mains is too small to meet design criteria. 

Replacing the Force Main underneath the railroad 

will require additional permits with the railroad 

and most likely a non-trench method of 

construction.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $640,000

Capacity for Future Growth. Projected growth associated will exceed existing capacity of force main from the 30th Street 

Lift Station.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

West Haven Mainline

Description:

Project Components

Quantity Size Design Flow*

2,650 LF 15-inch 2.1 MGD

1,530 LF 18-inch 2.1 MGD

1,520 LF 24-inch 2.1 MGD

6,080 LF 27-inch 4.4 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

2025

The pipes in the West Haven mainline are relatively deep (12+ feet). In addition, the existing conditions deficiencies are 

along segments of the pipe that have little slope. This resudes the risk to damages associated with surcharging. As 

projected growth develops in the surrounding area, the risk of surcharging increases. 1900 West is a primary side road 

and consequences due to failure could be far reaching and expensive. If additional growth is allowed, the District risks 

SSOs along 1900 West.

Portions of the existing pipe are deficient under existing conditions. This project should be designed and constructed as 

soon as possible to relive the existing deficiencies.

Current Estimated Project Completion Year:

4

Upsize the existing West Haven mainline from the 

downstream end to the junction near 1700 South 

on 1900 West with pipe sizes ranging from 15-inch 

to 27-inch. Portions of the existing pipe are at or 

near the design capacity. Projected growth includes 

the majority of the line needing to be upsized and it 

is recommended to pursue the entire project length 

at one time. The existing pipe is relatively deep 

(12+ feet), giving time for design and construction.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $11,515,000

Resolve Existing Deficiency.  Portions of the existing pipe exceed capacity under existing conditions. This project will 

replace those existing pipes.

Capacity for Future Growth. Projected growth within West Haven and the West side of Ogden will exacerbate existing 

capacity issues in the West Haven Mainline.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Taylor Lift Station & Force Main

Description:

Project Components

Quantity Size Design Flow*

4,160 LF 24-inch 6.3 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows exceeding design capacity. Failure to complete this project will eventually require a 

moratorium on any growth to the south once capacity is reached. If additional growth is allowed, the District risks SSOs at 

the Taylor lift station.

The project will be triggered when the peak flow into the lift station exceeds 4.0 mgd. The existing flow is 1.6 mgd. This 

means approximately 7,000 additional ERUs can be developed upstream of the lift station. It is not expected that this 

project will be needed for more than 15 years.

Current Estimated Project Completion Year:

5

The Taylor Lift Station and Force Main will need to 

be upsized to meet projected growth. Both the Lift 

Station and the Force Main have capacity to meet 

existing demand and won't need to be replaced for 

more than 15-years.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $4,075,000

Capacity for Future Growth. Projected growth is excepted to exceed the design capacity of the existing Taylor Lift Station 

and Force Main.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Farr West Mainline

Description:

Project Components

Quantity Size Design Flow*

4,385 LF 24-inch 4.0 MGD

2,035 LF 24-inch 4.4 MGD

5,870 LF 27-inch 4.9 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

2033-2038

Projected growth will result in flows in the trunkline exceeding design capacity. Failure to complete this project will 

eventually require a moratorium on any growth once this pipeline reaches its capacity.  If additional growth is allowed, 

the District risks SSOs throughout the northern portion of Farr West.

The project will be triggered when the peak flow in pipe FW012.1 (between manholes FW012 & FW013) exceeds 1.2 mgd. 

The flow in the pipe is currently at 0.7 mgd. This means approximately 2,400 additional ERUs can be developed upstream 

of the bottleneck. It is not expected that this project will be needed for at least 10 years.

Current Estimated Project Completion Year:

6

The Farr West Gravity line will need to be upsized 

to 24-27 inches. Growth projected in the next 10-

15 years is expected to exceed the existing pipe 

design criteria. 

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $12,809,000

Capacity for Future Growth. Projected growth in Farr West and Pleasant View will exceed existing capacity of the Farr 

West Gravity line.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

North Ogden Mainline

Description:

Project Components

Quantity Size Design Flow*

1,660 LF 24-inch 6.7 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows in the 21-inch main trunkline exceeding design capacity. Failure to complete this 

project will eventually require a moratorium on growth to the north once this pipeline reaches its capacity.  If additional 

growth is allowed, the District risks SSOs along 2550 North.

The project will be triggered when the peak flow in pipe NO021.1 (between manholes NO021 & NO022) exceeds 4.0 mgd. 

The flow in the pipe is currently at 2.8 mgd. This means approximately 3,100 additional ERUs can be developed upstream 

of the bottleneck. It is not expected that this project will be needed for at least 15 years.

Current Estimated Project Completion Year:

7

Upsize the existing 21-inch pipeline to a 24-inch 

pipeline. The North Ogden pipeline is not expected 

to exceed the design criteria for at least 15-years. 

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $1,626,000

Capacity for Future Growth. Projected growth associated with the area that contributes to the North Ogden Mainline will 

cause the pipe to exceed the existing design capacity of the 21-inch pipeline.

NORTH

1000 West

Project 7 - 6.7 mgd



Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Farr West Lift Station No. 3

Description:

Project Components

Quantity Size Design Flow*

4.7 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows exceeding design capacity of the Farr West Lift Station No. 3. Failure to complete this 

project will eventually require a moratorium on any growth once this lift station reaches its capacity. If additional growth 

is allowed, the District will risk SSOs at the Farr West Lift Station No. 3.

The project will be trigged when the peak flow into the lift station exceeds 2.9 mgd. The flow in the pipe is currently at 0.7 

mgd. This means approximately 5,600 additional ERUs can be developed upstream of the lift station. It is not expected 

that the lift station will need to be upsized for at least 15 years.

Current Estimated Project Completion Year:

8

The existing Farr West Lift Station No. 3 is not 

expected to have adequate capacity for the 

projected future growth. The Lift Station should be 

replaced or expanded to increase total capacity. 

The force main has been previously upsized and 

has adequate capacity for projected growth.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $8,110,000

Capacity for Future Growth.  Projected growth will exceed existing capacity for the Farr West Lift Station No. 3.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Industrial Force Main

Description:

Project Components

Quantity Size Design Flow*

350 LF 12-inch

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Unknown

The existing section of pipe that this project is intended to replace is not deficient under existing conditions. A new meter 

has been installed and should be used to further evaluate the need to replace the Force Main.

The Force Main should be replaced when the meter on the Industrial Lift Station pumps shows that the dry weather 

velocities in the Force Main consistently exceed 5.25 fps. Due to uncertainty in the inflow locations from the industrial 

area, this project will need to be watched. It is not expected that the project will be required for at least 5 years.

Current Estimated Project Completion Year:

9

Based on available data, the Industrial Lift Station 

Force Main will eventually become deficient. A 

recent project installed a meter on the Lift Station 

pumps. This meter should be used to evaluate 

when the dry weather peak flows consistently 

exceed 5.25 fps in the Force Main.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $234,000

Capacity for Future Growth. Future growth is excepted to exceed the design capacity of the Industrial Force Main.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

West Weber Force Main (w/o Weber West 2)

Description:

Project Components

Quantity Size Design Flow*

8,350 27-inch 12.4 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows in the 17.8-inch Force Main exceeding design capacity. Failure to complete this 

project will eventually require a moratorium on any growth once this pipeline reaches its capacity.  If additional growth is 

allowed, the District risks SSOs into the Weber River.

The project will be triggered when the peak flow into the lift station exceeds 5.7 mgd. The flow into the lift station is 

currently 3.6 mgd. This means approximately 6,200 additional ERUs can be developed upstream of the bottleneck. It is not 

expected that this project will be needed for at least 15 years.

Current Estimated Project Completion Year:

10.A

Upsize the existing 17.8-inch (I.D.) force main with 

27-inch (I.D.) pipe. Projected growth is not 

expected to exceed capacity for at least 15 years.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $9,276,000

Capacity for Future Growth. Projected growth associated with western Weber County will exceed existing capacity of the 

West Weber Force Main.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

West Weber Lift Station & Force Main (w/ Weber West 2)

Description:

Project Components

Quantity Size Design Flow*

8,350 LF 36-inch 25.5 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows exceeding design capacity. Failure to complete this project will eventually require a 

moritorium on any gorwth once this pipeling and force main reach capacity. If additional growth is allowed, the District 

risks SSOs into the Weber River.

The project will be triggered when the peak flow into the lift station exceeds 5.7 mgd. The flow into the lift station is 

currenlty 3.6 mgd. This means approximately 6,200 additonal ERUs can be developed upstream of the bottleneck. It is not 

expected that this project will be needed for at least 15 years. Lift station only needs to be upsized if an additional 30,000 

ERUs are developed in Weber West 2.

Current Estimated Project Completion Year:

10.B

Upsize the existing 17.8-inch (I.D.) force main with 

36-inch (I.D.) pipe. Projected growth is not 

expected to exceed capacity for at least 15 years. 

This project assumes that the Weber West 2 area 

develops and the District collects and treates the 

sewer flow. The existing Lift Station will also be 

insufficentt to handle projected growth.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $39,456,000

Capacity for Future Growth. Projected gorwth will result in flows exceeding both the West Weber Lift Station and Force 

Main design capacity. 
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Hooper Mainline (w/ Weber West 2)

Description:

Project Components

Quantity Size Design Flow*

10,690 LF 48-inch 14.5 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows exceeding design capacity. Failure to complete this project will eventually require a 

moratorium on any growth once this pipeline and force main reach capacity. If additional growth is allowed, the District 

risks SSOs into the Weber River.

The project will be triggered when the peak flow in pipe HP038.1(north of 1200 South) exceeds 9.2 mgd. The flow in the 

pipe is currently at 3.5 mgd. This means approximately 16,800 additional ERUs can be developed upstream of the 

bottleneck. It is not expected that this project will be needed for more than 15 years. This project would require 

significant development to Weber West 2 in addition to the existing District service area.

Current Estimated Project Completion Year:

11

A new 48-inch pipeline should be installed to 

convey sewer flow from the Weber West 2 area to 

the West Weber Lift Station. The alignment shows 

would parallel the existing pipe, but it is 

recommended to evaluate a preferred alignment as 

part of this project.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $21,607,000

Capacity for Future Growth. Projected growth will result in flows exceeding the Hooper Mainline.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Pioneer Road

Description:

Project Components

Quantity Size Design Flow*

1,900 LF 66-inch 14.5 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows in the 60-inch main trunkline into the treatment plant. Due to the size of the pipes 

and the lack of direct connections along this reach of pipe, there would be minimal consequences due to failure. However, 

flows in this pipe should be monitored as growth nears buildout.

The project will be triggered when the peak flow in pipe PR007.1 (west of 1200 West) exceeds 33.4 mgd. The flow in the 

pipe is currently at 29.8 mgd. This means approximately 14,400 additional ERUs can be developed upstream of the 

bottleneck. It is not expected that this project will be needed for more than 15 years.

Current Estimated Project Completion Year:

12

Upsize the existing 60-inch pipeline to a 66-inch 

pipeline. The existing pipes are 12+ feet deep, but 

are nearly flat. Due to the difficulty and cost of 

installing a 66-inch pipe in Pioneer Road, it is not 

recommended to upsize the pipe all of the way to 

the treatment plant.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $4,856,000

Capacity for Future Growth. Projected growth will exceed design criteria of the main 60-inch trunkline into the 

treatment plant.
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Project 12 - 14.5 mgd



Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Riverdale Stubline

Description:

Project Components

Quantity Size Design Flow*

1,060 LF 18-inch 3.1 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

Beyond 2038

Projected growth will result in flows in the 15-inch Stubline exceeding design capacity. Failure to complete this project 

will eventually require a moratorium on any growth once this pipeline reaches its capacity.  If additional growth is 

allowed, the District risks SSOs into the Weber River.

The project will be triggered when the peak flow in pipe SW204.2 (upstream of Weber River crossing) exceeds 2.0 mgd. 

The flow in the pipe is currently at 1.2 mgd. This means approximately 2,500 additional ERUs can be developed upstream 

of the bottleneck. It is not expected that this project will be needed for more than 15 years.

Current Estimated Project Completion Year:

13

Replace the existing 15-inch pipeline with 18-inch 

pipeline. The pipes along the Weber River are 

nearing capacity for existing capacity. Growth 

projected beyond 15 years is anticipated to exceed 

the design criteria along this section of pipe. 

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $880,000

Capacity for Future Growth. Projected growth associated with Riverdale will exceed existing capacity of the 15-inch 

pipeline to the main District trunkline.
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Improvement Project Summary

Central Weber Sewer Improvement District

Project ID:

Project Name: 

Riverdale Stubline

Description:

Project Components

Quantity Size Design Flow*

2,090 LF 18-inch 3.9 MGD

Cost Estimate (2023 $s):

Project Need:

Potential Consequences of Failing to Complete Project:

Project Triggers:

2027

Projected growth will result in flows in the 15-inch Stubline exceeding design capacity. Failure to complete this project 

will eventually require a moratorium on any growth once this pipeline reaches its capacity.  If additional growth is 

allowed, the District risks SSOs into Birch Creek.

The project will be triggered when the peak flow in pipe OC204.1 (just east of Riverdale Rd.) exceeds 2.4 mgd. The flow in 

the pipe is currently at 2.1 mgd. This means approximately 1,000 additional ERUs can be developed upstream of the 

bottleneck. It is expected that this project will be needed in 5 years.

Current Estimated Project Completion Year:

13

Upsize the existing 15-inch South Ogden Stubline 

with 18-inch pipeline. Growth projected within the 

next 5-years is anticipated to exceed the design 

criteria along this section of pipe.

* Design flow is based on full flow capacity of pipe 

and includes all peaking and safety factors for 

projected flows.

Project Map $880,000

Capacity for Future Growth. Projected growth associated with Riverdale will exceed existing capacity of the 15-inch 

pipeline.
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Design Information

6.5-7.5 SU

ft

2
Maximum dewaterability determination, if required, shall be based on the acceptable equipment dewaterability determined by the KB Kopp laboratory.

Sludge pH

Cake Pumping Distance ≤ 50 with max 4 bends

Assumption

Assumption

55 lb/cuft Assumption

25 lb/cuft Assumption

Cake Density (assumed) 

Calculated Feed Rate to Dryer 1,871 dry lb/hr

Dried Product Density (assumed)

%

≤ 70 % Assumption

1
Assumptions are made based on no sample being available for analysis.  Assumptions apply to the stated performance of the HUBER dryer, not the ability of the dryer 

to process sludge which varies from these assumptions.

hr Assumption

Non-thixotrophic Assumption

≤ 30 lb act/dry ton Assumption

8000 hr Assumption

Digestion Process

Digestion Process SRT

Industrial Sludge by weight

Assumption

Assumption

≥ 30 days Assumption

≤ 15 % wt Assumption

Anaerobic Digester

Digested Sludge

41000 dry lbs/day Given

7482.5 dry ton/yr Calculated

46765.625 wet ton/yr Calculated

16

Dry Mass Loading Rate 

Estimated Operational Schedule

Design Feed Rate 

Technical Data
1

Sludge Type

Cake Volatile Suspended Solids

Wet Mass Loading Rate

Feed Cake Concentration

Cake Protein Content

Cake Storage Time

Cake Consistency

Dewatering Polymer Consumption

≤ 30 % Assumption

≤ 8

Cake Dewaterability

Given

≥ 90% of maximum dewaterability
2

Assumption

Calculated Feed Rate to Dryer 11,691 wet lb/hr

Design Calculations

8,133

Annual Water Evaporation Requirement 38,632 ton water/yr

Hourly Water Evaporation Requirement 9,658 lb water/hr

Annual Product Discharge Rate wet ton/yr

Hourly Product Discharge Rate 2,033 wet lb/hr

Dryer Design Parameters

Estimated Product Dry Solids 92 %

0.031 kWh/lb water

Thermal Heat Source

Estimated Heat Supply Temperature 203 °F

Recommended Unit Model BT 24

Recommended Unit Quantity 2

Hot Water Boiler (Digester Gas)

Estimated Exhaust Air Flow 14,700

Air Flow Design Fresh Air System

12.56 MMBTU/hr

Estimated Electrical Consumption 

Estimated Heat Required for Evaporation (at dryer) 1,300

Estimated Dryer Power 299 kWh

Estimated Heat Demand (at dryer)

CFM

Btu/lb water
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Equipment Details

Items indicated below are per dryer unless stated otherwise

Exhaust Air Fan(s)

Number of Exhaust Fans One (1)

Materials

Materials

Moisture Sensors Temperature Sensors

304 stainless steel

Drive Motor 50 hp, 460 VAC, 3 ph, 60 Hz (estimated)

Safety Systems

Emergency Cooling System Brass Bodied SV, pipe work on top of the dryer

Firefighting System Pipe work on top of the dryer, Valve by others

Drive Motor 2 hp, 460 VAC, 3 ph, 60 Hz

304 stainless steel

Level Sensors Proximity Sensors

Type Shafted screw conveyor

Materials 304 stainless steel

Recovery HX Cleaning System 0.5 hp, 460 VAC, 3 ph, 60 Hz with 6 Brass SV remotely mounted

Washwater Booster Pump Pump; 15 hp, 460 VAC, 3 ph, 60 Hz

Fresh Air Inlet Box

Pressure Sensors Motion Sensors Flow Meters Calorimeter

Safety Switches (Access Door) Camera (Extruder)

Lower Belt Drive 1 hp, 460 VAC, 3 ph, 60 Hz, VFD driven (estimated)

Internal Frame

BT 24

Quantity 2

Belt Material Temperature Resistant Plastic

Dryer Belts

Number of Belts Two (2) per dryer

Model

Belt Washing System Drive 0.5 hp, 460 VAC, 3 ph, 60 Hz 

*Instrumentation subject to change based on latest design. HUBER will provide the most current controls design for the HUBER BT dryer.

Two (2), one for each belt

Upper Belt Drive 5 hp, 460 VAC, 3 ph, 60 Hz, VFD driven (estimated)

Belt Washing System

Heat Exchangers

Main Heat Exchangers

Two (2); combination of 304 stainless steel, galvanized steel, copper, and AlMg

Recovery Recirculation Pump 1 hp, 460 VAC, 3 ph, 60 Hz

Outlet Conveyor

Instrumentation (HUBER standard*)

Process Air Fans

Number of Process Fans Eleven (11)

Combination 304 stainless steel, AlMg

Heat Exchanger Valve 24 modulating valves (one per heat exchanger); 120 VAC

Preheat Heat Exchanger

Materials 304 stainless steel

10 hp, 460 VAC, 3 ph, 60 HzDrive Motor

Extruder System

Traction Drive System 1.5 hp, 460 VAC, 3 ph, 60 Hz, VFD driven (estimated)

One (1); combination of galvanized steel, copper, and AlMg

Recovery Heat Exchangers

One (1) common pump; 5 hp, 460 VAC, 3 ph, 60 Hz

Twenty four (24)

Heat Exchanger Material

304L Stainless Steel

Interior Panels

Feed Hose 6-inch, proprietary rubber (connects at end of dryer, see drawings)

Head Pieces

304L Stainless Steel

Support Frame

304L Stainless Steel

Exterior Panels Painted Steel

Cutter Knife System 7.5 hp, 460 VAC, 3 ph, 60 Hz, VFD driven (estimated)

Materials 304L Stainless Steel

Washwater Booster Pump
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Ancillary Equipment

Pricing

Optional Ancillary Equipment

(Optional equipment may be supplied by HUBER but are not included in pricing shown above.)

This proposal has been reviewed for accuracy and approved for issue by: ZMA

Notes and Technical Clarifications

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Huber Technology warrants all components of the system against faulty workmanship and materials for a period of 12 months from date of start-

up or 18 months after shipment, whichever occurs first.

If there are site-specific hydraulic constraints that must be applied, please consult the manufacturer's representative to ensure compatibility with 

the proposed system.

Dewatered cake feed characteristics have been assumed based on the information provided to Huber. Please notify Huber if the cake conditions 

will differ from those described in this proposal.

The offer is based on normal, homogenous municipal sludge with a minimum organic content of 30% and a maximum organic content of 70%. 

Sludge with organic content around 70% is assumed to have less than 45% protein value. 

Feed sludge must be free of any foreign matter to the greatest extent possible. Maximum particle size allowed is 8 mm (spherical diameter). A 

Huber Strainpress is recommended between the digester or sludge storage tank and the dewatering operation to provide this screening and to 

extend the operational life of the dryer's extruder.

Equipment recommendations are based on information provided to Huber Technology. Subsequent information which differs from what has been 

provided may alter the equipment recommendation.

Standard delivery is 36-42 weeks from approval of submittals.

Thank you for your interest in HUBER Technology, Inc. If you have any questions, please do not hesitate to contact our Regional Sales Director or our local sales 

representative.

HUBER's Standard Feed Cake Hopper Live Bottom Hopper

HUBER's Standard Feed Cake Pump Progressive Cavity

Hot Water Boiler

Standard HUBER Start-up Services

Equipment specification and drawings are available upon request.

TOTAL: $10,880,000.00

Option Description

Storage Silo w/ Nitrogen SystemHUBER's Standard Product Storage Silo

Freight and Startup Services

HUBER's Standard Pelletizer Pellet Mill

HUBER's Standard Dry Product Conveyor

IncludedAncillary Equipment

Pricing is based HUBER's standard equipment, standard dryer system design, standard controls, and standard warranty.

Feed sludge must be free of any pollutants which could be hazardous, toxic, radioactive, corrosive, flammable, or explosive.

Budget estimate is based on Huber Technology's standard Terms & Conditions and is quoted in US dollars unless otherwise stated.

Equipment Model Quantity

Heat Recovery and Cleaning Pump

Tubular Drag Conveyor

Included

Pricing

Ancillary Equipment

Control Panel with Allen Bradley PLC and HMI

Motor Control Center Allen Bradley 

Scrubber System Two-stage Odor Scrubber System

Digester Gas Fired Boiler

HUBER Belt Dryer BT 24 2 Included
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Items Not Supplied by HUBER

Piping for scrubber cooling water and recirculation water (if required)

Insulation of hot water supply and return piping (as required)

Polymer systems for cake pumps (if required)

Piping and electrical building layouts (assistance in design can be provided)

Unloading and storage of equipment

Concrete pad and insulation in concrete pad

Valves not specifically listed in HUBER's scope (if required)

Odor control and/or dust suppression for dried product conveyance, storage, or loading area (if required)

Gas supply to the burner/boiler system

Laboratory costs, material costs, and disposal costs for performance testing

Pricing does not include an applicatable taxes and bonds (if required)

Support Frames unless specifically called out (if required) 

Covers and insulation of ductwork between modules ("connecting elbows")

Ductwork (and insulation of ductwork) for exhaust air 

Ductwork not specifically listed in HUBER's scope, including:

Ductwork (and insulation of ductwork) supplying fresh air to the dryer

Piping for emergency cooling and fire suppression systems

Boiler system fresh air duct and exhaust stack (if required)

Site preparation

Maintenance platforms and cranes (if required)

Ductwork (and insulation of ductwork) between odor control and exhaust air fan

Gas cleaning system for digester gas (if required)

DHA, HAZOP, or other safety analyses

Piping between boiler system and dryer

Piping between boiler system and preheat heat exchanger

Piping between water supply and belt cleaning system

Piping for heat recovery system

Piping for scrubber process water (if required)

Piping for cake feed between cake feed pump and dryer extruder hose

Wiring between all supplied equipment

Installation

Building structures

Items to be provided by others

Piping between all supplied equipment, including but not limited to:  
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1 Introduction

The Pearl® and WASSTRIP® systems provide the most comprehensive and cost-effective nutrient recovery
solution proven on the market.  Instead of discharging phosphorus into waterways, the Pearl system
recovers phosphorus as a high-quality fertilizer, called Crystal Green®, reducing phosphorus discharge to
the environment. The Pearl system offers significant savings on chemical demand, maintenance, and
operations combined with the production of high value fertilizer ensuring a shortened payback period on
the upfront investment of the system.

Traditional wastewater treatment processes allow for two “exits” for incoming phosphorus, one being the
plant effluent, and the other being wasted biosolids.  Production of struvite-based Crystal Green® fertilizer
provides a third, beneficial, exit for the incoming phosphorus load to the plant.  Many parts of the world
are looking to limit the phosphorus content in their effluent as well as the phosphorus content in their
biosolids. The combination of WASSTRIP and Pearl provides a cost-effective means of recovering
phosphorus to lower its content in the effluent and biosolids generated by the plant.  The phosphate rich
Crystal Green® fertilizer, is a slow-release fertilizer and does not contribute to agricultural nutrient run-
off.

The Pearl and WASSTRIP systems can be easily integrated into the plant’s solids handling stream as shown
Figure 1 below.

Figure 1: Location of Pearl and WASSTRIP Processes

The value of nutrient recovery extends beyond generating revenue from the reclaimed nutrients in the
Crystal Green® fertilizer.  Many wastewater treatment plants suffer from struvite precipitation in pipes,
tanks, and other equipment. The precipitated struvite can affect reliability of these systems and increase
annual maintenance costs. Plants generally dose metal salts (such as ferric chloride) into plant recycle
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streams to manage unwanted struvite precipitation.  However, this creates significant volumes of
chemical sludge, and adds ongoing operating costs for dewatering and disposal of this additional sludge.
Circulating chemical in the plant also inhibits enhanced biological phosphorus removal (EBPR) in the
balance of the plant and destroys the commercial value of phosphorus as a nutrient. Phosphorus is a finite
natural resource we rely on to produce food globally and binding it chemically with metal salts is an
unsustainable means of struvite management.  Chemical phosphorus removal imposes significant ongoing
treatment costs including:

1. Purchase costs for chemicals
2. Dosing system O&M costs
3. Disposal costs for the chemical sludge produced
4. Impacts of chemical sludge “dead weight” on biological treatment process performance (e.g.

reduced digestion efficiency due to inter material load)
5. Consumption of side stream alkalinity

2 About the Pearl® System

The Pearl system recovers phosphorus from the dewatering and thickening centrate streams before they
accumulate as nuisance struvite in pipes and on other equipment.  Nutrient rich primary sludge and waste
activated sludge is treated through the anaerobic digestion process.  In this anaerobic process, the
breakdown of organic matter causes phosphorus to be released into solution. When the digested sludge
is dewatered, the dissolved phosphorus will be concentrated in the post-digestion dewatering centrate.
This phosphorus rich stream is then feed to the Pearl system.

Using a tightly controlled chemical precipitation process,
the Pearl system takes this centrate stream and facilitates
the growth of struvite “seeds”.  Like an oyster-cultivated
pearl, the seeds grow in diameter until they reach a desired
size suitable for sale to established fertilizer markets.  They
are then dried and collected on site in a fully automated
process.  The end-product is greater than 99.6% pure and
ready for sale to a global network of professionals in turf,
horticulture, and agriculture applications.

The revenue generated by the Crystal Green fertilizer
differentiates the Pearl nutrient recovery system from other
removal processes such as chemical phosphate removal
using metal salts.  The Pearl system uses a multi-barrier
approach to ensure the fertilizer product is consistently
pathogen free in accordance with all known regulatory
requirements including Part 503 of the US EPA standard for
the use or disposal of sewage sludge.  This process has been
demonstrated to consistently render Crystal Green product,
free of pathogen indicators, over more than ten years of
commercial operating experience at all our operating sites.

Figure 2: Crystal Green fertilizer product.
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3 About the WASSTRIP® System

The WASSTRIP system can be combined with the Pearl reactor to maximize phosphorus recovery. Waste
activated sludge (WAS) is rich in stored phosphorus, magnesium, and potassium. This is particularly true
at plants using enhanced biological phosphorus removal (EBPR). In traditionally designed systems these
nutrients release under anaerobic conditions in the digester and combine with ammonia to form
uncontrolled struvite. This struvite can accumulate in digesters and result in several negative impacts such
as: reduced digestion volume (and performance), scale formation on digester and dewatering equipment,
and scale formation in transfer pipes.  Further, any digester struvite formation that is not attached as scale
will remain entrained in biosolids and increase both the volume of biosolids produced by the plant and
phosphorus concentration of these biosolids.

Wastewater treatment plants operating a combination of EBPR and anaerobic digestion typically have 5
to 10% (dry weight) of their biosolids as struvite. This unwanted struvite results in increased sludge
processing costs for the plant and may limit the amount of biosolids that can be spread on land due to the
imbalance in phosphorus and nitrogen nutrient levels. The release of phosphorus, magnesium, and
potassium and other ions in the digester has also been shown to provide an ionic balance that results in
poor sludge dewaterability (high ratio of monovalent to divalent ions).

The WASSTRIP system tackles these challenges by releasing the phosphorus, magnesium, and potassium
ahead of the digester and bypassing these nutrients around the digester and dewatering systems where
they cause problems. Following the WASSTRIP tank where the phosphorus, magnesium and potassium
are released (becoming soluble), they are then separated from the solids by pre-digestion thickening.  The
WAS thickening centrate is then bypassed around the digester and sent directly to the Pearl reactor,
where the soluble phosphorus and magnesium are transformed into Crystal Green fertilizer.

The WASSTRIP system offers many benefits including:

BENEFITS
SIDE STREAM

CHEMICAL
ADDITION

STRUVITE
PRECIPITATION

IN SLUDGE

PEARL &
WASSTRIP
SOLUTION

Reduced Phosphorus in Recycle   
Reduced Struvite Maintenance   
Mitigate Digester Struvite Buildup   
Improve Dewaterability   
Reduce Polymer   
Reduce Sludge Generation   
Reduce Biosolids Phosphorus Content   
Revenue Generation   
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4 Design Basis - 2030

Table 1 below outlines the design basis for the centrate streams used for sizing of the proposed Pearl
nutrient recovery system.

Table 1: 2030 Design basis for Pearl system.

ITEM

Pearl

UNITWASSTRIP
Centrate

Post-Digestion
Centrate

COMBINED
FEED

Flow

Feed Liquor Flow 300,000 490,000 790,000 gpd

Reactor Feed

PO4-P Concentration 200 130 157 mg/L

PO4-P Mass Loading 500 531 1,032 lb/day

NH3-N Concentration 50 277 191 mg/L

NH3-N Mass Loading 125 1,132 1,257 lb/day

Mg Concentration 40 10 21 mg/L

Mg Mass Loading 100 41 141 lb/day

pH 6.50 7.00 6.8 SU

TSS 1,000 0 380 mg/L

Alkalinity 500 1,096 870 mg/L

Conductivity 2,000 7,000 5,101 μS/cm

5 Design Basis – 2050

Table 2 below outlines the design basis for the centrate streams used for sizing of the proposed Pearl
nutrient recovery system.

Table 2: 2050 Design basis for Pearl system.

ITEM

Pearl

UNITWASSTRIP
Centrate

Post-Digestion
Centrate

COMBINED
FEED

Flow

Feed Liquor Flow 350,000 540,000 890,000 gpd

Reactor Feed

PO4-P Concentration 200 114 148 mg/L

PO4-P Mass Loading 584 513 1,097 lb/day

NH3-N Concentration 50 331 220 mg/L

NH3-N Mass Loading 146 1,491 1,637 lb/day

Mg Concentration 40 10 22 mg/L

Mg Mass Loading 117 45 162 lb/day

pH 6.50 7.00 6.8 SU

TSS 1,000 1,000 1,000 mg/L
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ITEM

Pearl

UNITWASSTRIP

Centrate

Post-Digestion

Centrate

COMBINED

FEED

Alkalinity 500 1,264 964 mg/L

Conductivity 2,000 7,000 5,034 μS/cm

6 Pearl Performance

Treated effluent is discharged from the top of the Pearl reactor and returned to the plant.  Typically, the
reactor is fed continuously while product harvesting occurs periodically. Table 3 below outlines the
effluent performance of the proposed Pearl nutrient recovery system.

Table 3: Pearl system effluent performance.

Rector Effluent 2030 Value 2050 Value Units

PO4-P Concentration 40 40 mg/L

PO4-P Mass Loading 263 297 lb/day

NH3-N Concentration 138 172 mg/L

NH3-N Mass Loading 909 1,274 lb/day

pH 7.9 – 8.2 7.8 - 8.1 SU

Pearl Performance

PO4-P Removal 74 73 %

768 801 lb/day

NH3-N Removal 28 22 %

347 362 lb/day

Crystal Green Production 778 - 890 811 - 927 tons/yr
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6.1 Pearl System Design

The Pearl system, depicted below, is an up-flow fluidized bed reactor engineered for controlled struvite
precipitation.  Two principles are fundamental in the process: maximizing efficient nutrient removal and
consistently producing high quality fertilizer.

Struvite is a crystal containing one mole each of
magnesium, ammonium and phosphate, together
with six waters of hydration (NH4MgPO4·6H2O).
Struvite crystallization occurs when the three ions
(magnesium, ammonium, and phosphate) are
present in a solution above the saturation point.
This condition – termed “super saturation” – causes
the ions to come out of solution and form a struvite
crystal. The saturation point is influenced by several
factors, but pH has the greatest influence.

For certain Pearl reactor models a portion of
treated effluent from the top of the reactor is
returned to the bottom of the reactor in a recycle
loop.  This allows for control of upflow velocity, feed
concentrations (recycle water acts as dilution), as
well as adaption of the system to variable feed flow
rates.  Recycle rates are automatically controlled
by the Pearl control system, and do not impact
overall phosphorus removal efficiency.

The inventory of fertilizer in the reactor is managed using differential pressure measurement in
combination with an automated harvest system.  When a target fertilizer inventory in the reactor is
reached, the reactor will automatically batch harvest the fertilizer by sending it to the product handling
system.  During harvest, the reactor will continue operation without interruption or loss of efficiency.

Table 4 below outlines the design details of the proposed Pearl system.

Table 4: Pearl nutrient recovery system design conditions and specifications.

PEARL NUTRIENT RECOVERY SYSTEM SPECIFICATIONS

2030 & 2050 DESIGN

Reactor Size P2K

Quantity of Reactors 1

Reactor Name 1 x P2K

Item Value Unit

Reactor Feed Total Suspended Solids (TSS) Concentration < 1,000 mg/L

Reactor Feed PO4-P Concentration Range > 50 mg PO4-P/L

Note 1: Recycle line not included for Pearl Fx models.
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PEARL NUTRIENT RECOVERY SYSTEM SPECIFICATIONS

Reactor Feed Flow Range 1 - 1,340 gpm

Reactor Phosphorus Loading Range 0 - 1,100 lb PO4-P/day

Typical % of Plant Influent TP Treated with Pearl® Only 15 - 25 %

Typical % of Plant Influent TP Treated with Pearl® and WASSTRIP® 25 - 40 %

Average Daily Crystal Green Production Capacity Range 0 - 5,630 lbs CG/day

Average Annual Crystal Green Production Capacity Range 0 - 1,025 tons CG/yr

Reactor Design Operating Temperature Ambient

Reactor Design Operating Pressure Atmospheric

Approximate Reactor Footprint 10.6’ (D) x 36’ (H) per reactor

Approximate Pearl Nutrient Recovery System Footprint 36’ (W) x 64’ (L) x 36’ (H)

Life Expectancy of Pearl Nutrient Recovery System > 20 years

Noise Level TBC, typically 85 dB

Non-Potable Water Demand @ 40-60 psi

TBC

Typically,

 50,000 – 62,000 gpd

 150 - 200 gpm instantaneous

Indoor/Outdoor Installation Indoor

Non-potable water is required on a continuous basis to provide reactor effluent dilution (scale prevention)
and for harvest operations.  A higher instantaneous demand is required for up to 15 minutes to restart
the reactor in the event of a power failure or uncontrolled shutdown. If this flow or pressure is not
available, Evoqua can deliver design alternatives.

6.2 WASSTRIP System Design

Table 5 below outlines the design basis for the WASSTRIP system. WAS is delivered to the WASSTRIP tank
and allowed to ferment and release phosphorus and magnesium.  If appropriate tankage exists on site,
Evoqua can assist in the evaluation of this tank. The WAS exiting the WASSTRIP tank will then be thickened,
producing a centrate stream that is rich in phosphorus and magnesium which bypasses the anaerobic
digesters and goes directly to the Pearl reactor.

Table 5: WASSTRIP system design.

WASSTRIP® DESIGN

ITEM 2030 VALUE 2050 VALUE UNIT

Waste Activated Sludge (WAS)

WAS Flow Rate 390,000 460,000 gpd

WAS Solids 9,267 9,999 mg/L

WASSTRIP® Design Basis

WASSTRIP P Release Portion 35-45 35-45 %
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WASSTRIP® DESIGN

WASSTRIP Tank Retention Time 24 24 hr

WASSTRIP Tank Volume Required 390,000 460,000 gal

WASSTRIP® Filtrate

TWAS Flow Rate 90,000 110,000 gpd

TWAS % Solids 4.0 4.0 %

WASSTRIP Centrate Flow Rate 300,000 350,000 gpd

WASSTRIP PO4-P Concentration 200 200 mg/L

When WASSTRIP (pre-digestion phosphorus release) is employed, phosphate that would otherwise be
consumed by nuisance precipitation (e.g. struvite) and surface adsorption in the digester is liberated,
making more of the influent total phosphorus available for recovery.   As a result of WASSTRIP PO4-P re-
lease upstream of the digester, the PO4-P loads in the centrate were reduced in our models.  This is an
estimate that is based on experience at existing WASSTRIP sites. The exact design numbers are depend-
ent on influent plant characteristics, local water hardness, digestion design, WAS thickening and di-
gested sludge dewatering design, and the import of sludges or other organic material into the plant.

As the project progresses, it is recommended that bench-top testing be completed using representative
WAS and primary sludge streams from the site to characterize the release rates of phosphate and coun-
ter ions and assist in sizing and process control design for the WASSTRIP release tank.  For planning pur-
poses, however, it is recommended that a WASSTRIP release tank with approximately 24 hours of
hydraulic residence time (HRT) is allowed for in the instance of endogenous release or 12 hours of HRT
in the instance of fermented primary sludge addition.
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7 Operation and Maintenance
7.1 Energy, Consumables and Chemical Consumption

Table 6 below summarizes the estimated O&M costs for the proposed system.  Utility and maintenance
estimates are based on existing projects.  Evoqua has assumed natural gas as the heat source for drying
the Crystal Green product. Requirements for other heat sources such as electricity are also provided in
the table below.

Table 6: Estimated O&M costs.

ITEM UNIT UNIT COST
2030 ANNUAL

COST
2050 ANNUAL

COST

Maintenance and Labor

Operating and Maintenance Labor FTE 60,000/ FTE $30,000 $30,000

Utilities

Power - Pearl Process kWh $ 0.08/kWh $12,400 $12,500

Heat for Crystal Green Drying

As Electricity kWh - - -

As Natural Gas therm $ 0.50/therm $6,400 $6,700

As Hot Water @190°F gal - - -

Chemicals

Magnesium Oxide (15%) dry ton $ 600.00/dry ton $177,300 $186,400

Sodium Hydroxide (50%) dry ton $ 600.00/dry ton $0 $0

Ammonia (not used) dry ton $ 500.00/dry ton $0 $0

H2SO4 (98%) gal $ 1.00/gal $60 $60

Consumables

Lab analysis (Hach) sample $ 2.00/sample $5,300 $5,300

Pallets/Bags ton $ 25.00/ton $22,200 $23,200

TOTAL $253,660 $264,160

With regard to the above O&M estimates, please note the following:
 The power estimate does not include the feed pump required to deliver dewatering centrate and

WASSTRIP filtrate to the Pearl reactor, WAS transfer pumps or WASSTRIP tank mixers.  Feed
liquors should enter the reactor at approximately 30 psi.

 Heat required for drying Crystal Green can be provided as electricity, biogas, natural gas, steam
or hot water.

 Acid is used for periodic (1-2x per year) descaling of the Pearl reactor through clean in-place
control loops.  This improves the operational reliability of the Pearl reactor and eliminates the
need to mechanically clean feed lines.
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8 Economic Benefits

In addition to turning struvite into revenue generating Crystal Green fertilizer, incorporating the Pearl
system into the overall treatment process provides several economic benefits. Table 7 presents an
analysis of the financial benefits achieved by removing phosphorus with Pearl system.  We compared this
removal to phosphorus removal using ferric chloride.

Furthermore, by removing phosphorus upstream of the digester, precipitation of struvite and other
phosphate compounds elsewhere in the treatment process can be mitigated.  This can result in substantial
maintenance savings, in addition to improved reliability.

Table 7:  Pearl revenue and financial benefits

ITEM 2030 VALUE 2050 VALUE UNITS NOTES/SOURCE

Ferric Chloride avoidance

P removal 140 146 tons/yr P removed by Pearl

FeCl3 (40%) required 1,103 1,149 dry ton/y 1.5:1 Fe:P Ratio

Purchase price of FeCl3 (40%) $600 $600 $/dry ton

FeCl3 (40%) purchase cost avoidance $661,600 $689,300 $/yr

Alkalinity Consumption 0 0 dry ton NaOH
Consumed by excess

Fe dose

Purchase price of NaOH $0 $0 $/dry ton

Total Alkalinity Benefit $0 $0 $/yr

Fe sludge produced 926 964 dry ton/y
6.6 lb sludge/lb P re-
moved

Cost of sludge processing $30 $30 $/dry ton Cost of polymer

Cost of sludge disposal $125 $125 $/dry ton

Fe sludge cost avoidance $143,500 $149,500 $/yr

Total Value of Ferric Chloride avoidance $805,100 $838,800 $/yr

Biosolids Cost Avoidance

Biosolids production 6,570 6,570 dry ton/y

WASSTRIP struvite sludge avoidance 183 213 dry ton/y
Mg diversion around
digester

Dry sludge production avoidance $28,300 $33,000 $/yr
Cost of polymer + dis-

posal

Cake solids 20 20 % TS

WASSTRIP cake solids improvement 1.5 1.5 %

Wet ton production avoidance 2,228 2,218 wet ton/y

Wet ton avoidance value $55,700 $55,400 $/yr

WASSTRIP polymer reduction 10.0 10.0 %

WASSTRIP polymer avoidance 12,775
12,714

lb/y

Dewatering improvement value $19,200 $19,100 $/yr
Cost of polymer + dis-
posal

Total dewatering improvement value $74,900 $74,500 $/yr

Total Biosolids Cost avoidance $103,200 $107,500 $/yr
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ITEM 2030 VALUE 2050 VALUE UNITS NOTES/SOURCE

Ammonia

Cost of ammonia removal $1.00 $1.00 $/lb Aeration savings

Quantity of ammonia removed 126,787 132,101 lb/y

Value of ammonia removal $126,800 $132,100 $/yr

Crystal Green® Revenue

CG Production 890 927 ton/y

 Purchase price of CG $150 $150 $/ton

CG revenue $133,400 $139,000 $/yr

Total Value of Financial Benefits $1,168,500 $1,217,400 $/yr

Less Operating Cost $253,660 $264,160 $/yr

Total Value of Financial Benefits $914,840 $953,240 $/yr

9 Scope of Supply

ITEM EVOQUA OTHERS

Centrate feed pumps X

Pearl 2K reactor X

Reactor support frame and access stairways X

Automated WASSTRIP centrate feed valves X

Automated post digestion centrate feed valves X

WASSTRIP centrate feed flow meters X

Post digestion centrate feed flow meters X

Chemical injection quills for reactor X

Pearl reactor instrumentation X

Crystal green harvesting automated valves X

Pearl reactor recycle automated valves X

Pearl reactor recycle pump X

Pearl reactor recycle pump flow meter X

Crystal green fertilizer dewatering screen (support frame by others) X

Crystal green fertilizer dryer X

Crystal green fertilizer bucket conveyors X

Crystal green fertilizer silo X

Compressed air system for Pearl reactor equipment X

Pearl reactor seeding system X

MgO make-down and feed system X

Interconnecting piping and wiring to/from Pearl system equipment X

Support frames and access stair for equipment X

Dryer air ductwork X
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ITEM EVOQUA OTHERS

Acid storage and feed system X

Manual valves X

Pearl system controls equipment including:

 NEMA 4X main control panel with PLC, HMI, I/O, and Ethernet switch for
Evoqua supplied equipment

 Remote I/O cabinet as required

X

Motor control center for Pearl system equipment X

Power supply to Pearl system equipment X

Design and supply of building, slab materials, chemical containment, and concrete
equipment pads

X

Start-up, commissioning, and training X

Engineering submittals and O&M X
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10 Excluded Items

 WASSTRIP infrastructure: tank, mixers, tank feed pump, tank effluent pump
 WASSTRIP filtrate and dewatering centrate feed pumps
 Anchor bolts
 Bonding
 Permitting
 Any construction or installation of the Evoqua-supplied equipment including:

o Earthworks
o Concrete work, including the building slab and chemical containment walls
o Building HVAC, lighting, drainage and utilities not associated with the Pearl process
o System tie-ins to the building footprint, including potable water, non-potable water,

power, side stream feed, effluent and plant drains, and all utility connection fees
o A new building, or modification of an existing building to house Pearl
o Safety showers and eyewash stations
o Standby pumps or equipment
o Spare parts
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11 Budget Pricing

The budgetary price for the proposed Pearl system, as defined herein, including engineering, field services,
and equipment supply is $5,950,000 (USD).

This price makes no provision for taxes, tariffs, duties, permitting fees and other fees and charges that are
not made explicit above.

All pricing is quoted at FCA, Factory (full freight allowed). No taxes, regulatory fees or other costs related
to the procurement and installation of the system are included.

The scope of supply and pricing are based on Evoqua standard equipment selection, standard terms of
sale and warranty terms. Any variations from these standards may affect this budgetary quotation.
Additionally, please note this budgetary quotation is for review and informational purposes only and does
not constitute an offer for acceptance.

Should you have any questions regarding this quotation, or would like to request a firm proposal and
order form, please contact the following Evoqua Regional Representative:

Cory Firzlaff
TC Sales

cory@tcsalesco.com
801-201-3121
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Appendix A: Typical Layout
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Contact Info 

Centrisys/CNP Representative 
Scott Marshall 
Misco Water - Mountain States 
651 Corporate Circle Suite #100 
Golden, CO 80401 
Ph: (303) 309-6150 
Email: smarshall@miscowater.com 

Centrisys/CNP Contact 
Jerod Swanson 
Regional Sales Manager 
9586 58th Place 
Kenosha, WI 53144 
Ph: (262) 654 6006 
Direct: (612) 401-2006 
Email: Jerod.swanson@centrisys.us 
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ITEM 1. CNP Clarifications 

• Equipment cost estimate including, shipping, submittals, O&Ms, startup, training, and 2-year 
warranty based on date of substantial completion. Include information on how you would design 
the system for 2030 and then how that could be expanded to conditions in 2050. A modular 
approach? Provide cost estimates of the upgrades/additions to the system.  
For both sequestration and harvesting options, the system will not require any expansion. A single 
50’ reactor for sequestration will provide sufficient HRT at both 2030 and 2050 flows. Two 50’ 
reactors for harvesting will provide sufficient HRT at both 2030 and 2050 flows. 
 

• Operational costs for 2030 and for operations out to 2050 under maximum month operation 
conditions 

o operational costs  
o chemical costs 
o power costs 
o costs for other consumables required to operate the system.  

Operational and Performance estimate tables for each system have been provided. 
Estimated MgCl2 consumption is provided for each system, costs for MgCl2 varies in price 
across the United States. Operational hours have been provided, CWSID will estimate costs 
based on staffing costs. Electrical consumption for each system is provided, local electrical 
costs will have to be applied. 
 

• Provide information on phosphorus removal efficiency of the system along with a mass balance.  
Mass balance of orthophosphate, total phosphorus, and ammonia are included in the 
performance estimate tables for each system 
 

• Provide an estimate of manpower requirements for operating and maintaining the system. Does this 
change from 2030 to 2050 conditions. 
Daily maintenance estimates are included in the operational estimates and range from 15 to 60 
minutes per day. Operation and maintenance include weekly adjustments to operating parameters 
(measured PO4-P, dosing ratio, speed SPs for equipment) and scheduled maintenance for equipment. 
In general, the system is able to operate without any constant observation from operations staff. 
With no future expansion planned for this proposal there is no expected increase in O&M for the 
system from 2030 to 2050. A Recommended O&M Schedule has been included with the proposal. 

 
• Provide a preliminary layout of the system including proposed footprint requirements for 2030 to 

2050 conditions 
Layouts from previous projects have been included in the proposal. A single reactor (sequestration) 
and dual reactor (harvesting) layout from previous projects have been provided for reference only. 
There is no proposed change to the layout from the expected 2030 to 2050 flow rate 
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• Provide recommendations on what equipment or system components should be considered for 
redundancy in order to ensure proper phosphorus control.  
CNP would recommend a redundant reactor tank to allow for continued operations while the duty 
reactor undergoes annual cleaning and maintenance, which from previous projects can lead to 1-4 
weeks of downtime depending on the number of reactors. Similarly, a redundant backup blower 
would be recommended to prevent downtimes from any long-term maintenance. This proposal 
comes standard with redundant chemical dosing pumps for MgCl2. 
 

• Include costs for sequestering vs harvesting (for MagPrex and just harvesting for CalPrex). Provide 
information on handling, marketing, distribution/disposal, and revenue generation services that the 
supplier is capable of providing as well as agreements that are available between client and supplier.  

 
CNP and its partner NRU will enter into an agreement with CWSID if so desired to market he 
recovered struvite from your MagPrex system. Our discussions with potential MagPrex plants show 
quite varying interests in the disposition of the struvite and brushite products, all the way from 
wanting to monetize the product themselves to revenue sharing with CNP/NRU in charge of 
identifying the market. CNP/NRU can accommodate client’s wishes in customized arrangement. 
 
We have identified a fertilizer blender willing to buy all the struvite we can provide. That same 
blender may be interested in same arrangement for brushite, after some further in-house research. 
Additionally, NRU has tested direct to consumer marketing of brushite-containing NPK home and 
garden fertilizer, which was compounded using brushite from the 2018 pilot. Our year-over-year 
sales have increased but are still too small to indicate a long-term trend. 
 
The achievable price will depend on the quality (and dryness) of the recovered struvite.  At the 
current market rate we estimate the price of struvite per ton to be around $100.  We will be able to 
provide a more accurate number once we get closer to an agreement. 
 

 

   
Price paid to customer 

($/year) 
As of 11/2022 

Estimated  
Struvite 

Recovered 
Product 

(tons/year) 

2030 129-215  
12,900-21,500 

2040 151 -252 
 

15,100-25,200 

2050 156-260 
 

15,600-26,000 
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ITEM 2. DESCRIPTION  

Centrisys/CNP is pleased to provide a MagPrex budget proposal for CWSID  

MagPrex is a nutrient recovery process owned by Centrisys/CNP and installed between the 
anaerobic digester and dewatering equipment. The MagPrex process forms struvite by using the 
soluble phosphorus and ammonia present in anaerobically digested sludge. Using aeration, MagPrex 
strips out the CO2 to increase the pH and adds magnesium chloride (MgCl2) to augment the 
magnesium (Mg2+). The struvite precipitates and is sequestered in the biosolids where it’s removed 
in final dewatering. Additionally, MagPrex can increase the dryness of dewatered Bio-P sludge 
and/or reduce polymer use. Depending on the needs of the plant, either cake solids improvement or 
polymer used will be optimized, or both can be improved simultaneously but to a lesser extent. 

When the harvesting option is used, MagPrex turns struvite into an opportunity for resource 
recovery. Struvite, when given time to fully form under a controlled environment, can be harvested 
from the bottom of the reactor and utilized as a beneficial fertilizer. 
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Advantages: 

• MagPrex can achieve >90% reduction of soluble Ortho-P concentration from dewatering 
return side-stream. 

• MagPrex can achieve 2-3% increase of dewatering cake dryness and/or up to 20-30% 
reduction in polymer consumption vs. non- MagPrex Bio-P digested sludge 

ITEM 3. MAGPREX SEQUESTRATION AND HARVESTING OPTIONS 

Our proposal includes two options – one for sequestration and one for harvesting. The performance 
for both options will be similar in terms of reduction in ortho phosphorous levels and the resulting 
benefits in improved dewaterability and or reduced polymer use. 

In our proposal, we also indicate an approximate reduction in levels of ammonia by way of struvite 
formation. However, if this is determined to be higher, we will see a commensurate increase in 
levels of reduction of ammonia. Higher ammonia reduction will also favorably impact mixing energy 
requirements.  

OPTION 1: MagPrex with Sequestration Process (No Harvesting) 

1.1. Design Parameters & Performance 

 

  Year Influent to 
MagPrex 

Effluent from 
MagPrex % Removal Notes/Assumptions 

Orthophosphate 
(mg PO4-P/L) 

2030 368 36.8 

90% 
MgCl2 is dosed in the 
range of Mg:P molar 

ratio of 1.1-1.3. 
2040 387 38.7 

2050 356 35.6 

Ammonia  
(mg NH3 /L) 

2030 782 593-632 19%-24% 
Including ammonia 
removal by struvite 

formation and 
evaporation (0-5%) 

2040 799 602-642 20%-25% 

2050 819 633-674 18%-23% 
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1.2. O&M Requirements 

Operational Parameters Usage 

MgCl2 (30% solution) 
2030 681 to 804 gallons/day 
2040 819 to 968 gallons/day 
2050 843 to 997 gallons/day 

Electricity* 698 kWH/day 
Maintenance 15 to 60 min/day 

Reactor Cleaning 2 to 4 weeks/year 
*Power consumption estimate assumes constant operation of all duty equipment as a conservative 
estimate. Actual power consumption is expected to be lower. 
 
O&M labor requirements: <1 hours/day 
Total installed power (includes standby equipment): 35 HP 

1.3. Scope of Supply 

Item Description Qty 

A MagPrex Reactors as per the sample drawing attached 
• 14 ft. diameter x 50 ft. high  
• MOC: Painted Epoxy Carbon Steel   

ONE (1) 

B Blower and air distribution system 
• VMS type diffusers and internal air distribution for each reactor 
• One (1)Aerzen blower(s) per reactor 
• Installed power: 25HP  per blower 

ONE (1) 

C  MgCl2 storage tank (12,000 gallons) 
• Manufacturer: Snyder 

TWO (2) 

D MgCl2 dosing skid system  
• 2 dosing pumps per reactor system, controls and panel, no VFD 
• Includes two (2) dosing pumps per skid (one (1) duty, one (1) standby) 
• Manufacturer: Blue-White 

TWO (2) 

E Defoamer dosing system  
• One (1) pump per reactor system, controls and panel, no VFD 
• Manufacturer: Blue-White 

ONE (1) 

F Struvite discharge pumps 
• One (1) per each reactor system 
• Flow rate: 100 gpm 
• Pump operating speed: 202 RPM 
• Power requirement: 3ph, 60hz, 230/460V 
• Installed power: 7.5 HP per pump 
• Manufacturer: Netzsch 

ONE (1) 

G Standard valves set 
• Includes one (1) electrically actuated knife gate valve per reactor 

system 
• Includes one (1) manual knife gate valve per reactor system 

ONE (1) 
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H Standard instrumentation set ONE (1) 

I Control panel for independent control of each system 
• PanelView Plus 7 10” screen, NEMA 12, VFDs in MCC, no panel cooling 

ONE (1) 

J Start-up and commissioning services 20 Days 
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OPTION 2: MagPrex with Harvesting Process 
2.1. Design Parameters & Performance 

 

   Influent to 
MagPrex 

Effluent from 
MagPrex % Removal Notes/Assumptions 

Orthophosphate 
(mg PO4-P/L) 

2030 368 36.8 

90% 
MgCl2 is dosed in the 
range of Mg:P molar 

ratio of 1.1-1.3. 
2040 387 38.7 

2050 356 35.6 

Ammonia 
(mg NH3 /L) 

2030 782 593-632 19%-24% 

Including ammonia 
removal by struvite 

formation and 
evaporation (0-5%) 

2040 799 602-642 20%-25% 

2050 819 633-674 18%-23% 

Total Phosphorus 
(mg/L) 

2030 1064 981-1014 4.7%-7.8% 

Estimated removal 
through struvite 

recovered product 
(Harvesting Only) 

2040 1086 999-1034 4.8%-8% 

2050 1045 965-997 4.6%-7.7% 

Estimated  
Struvite 

Recovered 
Product 

(tons/year) 

2030 129-215 

15%-25% 
Estimated recovered 
product via struvite 

classifier  
2040 151 -252 

2050 156-260 
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2.2. O&M Requirements 

Operational Parameters Usage 

MgCl2 (30% solution) 
2030 681 to 804 gallons/day 
2040 819 to 968 gallons/day 
2050 843 to 997 gallons/day 

Electricity* 838 kWH/day 
Maintenance 15 to 60 min/day 

Reactor Cleaning 2 to 4 weeks/year 
*Power consumption estimate assumes constant operation of all duty equipment as a conservative 
estimate. Actual power consumption is expected to be lower 
 
O&M labor requirements: <1 hours/day 
Total installed power (includes standby equipment): 72 HP 

2.3. Scope of Supply 

Item Description Qty 

A MagPrex Reactors as per the sample drawing attached 
• 14 ft. diameter x 50 ft. high  
• MOC: Painted Epoxy Carbon Steel   

TWO (2) 

B Blower and air distribution system 
• VMS type diffusers and internal air distribution for each reactor 
• One (1)Aerzen blower(s) per reactor 
• Installed power: 25 HP  per blower 

TWO (2) 

C  MgCl2 storage tank 12,000 (gallons) 
• Manufacturer: Snyder 

TWO (2) 

D MgCl2 dosing skid system  
• 2 dosing pumps per reactor system, controls and panel, no VFD 
• Includes two (2) dosing pumps per skid (one (1) duty, one (1) 

standby) 
• Manufacturer: Blue-White 

FOUR (4) 

E Defoamer dosing system  
• One (1) pump per reactor system, controls and panel, no VFD 
• Manufacturer: Blue-White 

TWO (2) 

F Struvite discharge pumps 
• One (1) per each reactor system 
• Flow rate: 100 gpm 
• Pump operating speed: 202 RPM 
• Power requirement: 3ph, 60hz, 230/460V 
• Installed power: 7.5 HP per pump 
• Manufacturer: Netzsch 

TWO (2) 

G Standard valves set 
• Includes one (1) electrically actuated knife gate valve per reactor 

system 

TWO (2) 
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• Includes one (1) manual knife gate valve per reactor system 

H Standard instrumentation set TWO (2) 

I Control panel for independent control of each system 
• PanelView Plus 7 10” screen, NEMA 12, VFDs in MCC, no panel 

cooling 

TWO (2) 

J Start-up and commissioning services 40 Days 

K Grit Washer ONE (1) 

 

ITEM 4. SERVICES 

Sequestration: Centrisys/CNP will furnish one factory representative for 20 days during 4 trips to 
assist in installation inspection, start-up supervision, and operator training. Dates of service to be 
scheduled upon Buyer’s written request. 
 
Harvesting: Centrisys/CNP will furnish one factory representative for 40 days during  8 trips to assist 
in installation inspection, start-up supervision, and operator training. Dates of service to be 
scheduled upon Buyer’s written request. 
 

ITEM 5. PRICING 

 Budget Price per the Above Scope 

MagPrex Sequestration System Base Price $1,518,000 USD 

MagPrex Harvesting System Base Price $2,442,000 USD 

Taxes, Customs, and Duties are not included. 
Due to the current fluctuating material prices, Centrisys/CNP reserves the right to review the quote 
with a possible recalculation of the price at the time of purchase order issuance. Centrisys/CNP 
reserves the right to adjust the tank pricing and staircase pricing according to the steel index such as 
MEPS - NORTH AMERICAN STAINLESS-STEEL PURCHASING PRICE INDEX (SPPI) 

ITEM 6. LEADTIME 

 
Submittal Preparation 

Time 
Delivery Time After 

Approved Submittals 

MagPrex Sequestration System 10 weeks 40 weeks 

MagPrex Harvesting System 10 weeks 40 weeks 
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ITEM 7. PAYMENT TERMS 

Price validity: 30 days from the quoted date 
Payment target: 30 days net 
Delivery terms: FOB, job site 
Payment Schedule 
10% for contract approval and signing 
Receipt of submittals, 70 days per proposal 
10% for approved shop drawing submittals 
10% for approved operation and maintenance manuals 
60% for delivery of equipment 
10% for start-up and commissioning 

ITEM 8. WARRANTY 

Two (2) years after the equipment startup date or thirty (30) months after shipment, whichever 
comes first. Components that are subject to usual wear, as well as damages caused by inadequate 
attendance or faulty operation shall not be covered by this warranty. 

ITEM 9. SCOPE EXCLUSIONS 

• Stairwell and stairs 
• Upstream grit/rag screening (if required) 
• Reactor structural supports will be constructed with carbon steel 
• Any site preparation work including surveying and soil sampling  
• Building and building plans; civil works such as the foundation plate for the system or the 

building 
• Structural and civil engineering labor 
• Payment, performance, or bid bonds 
• Pipes and piping (except from the outside flange of the reactor to the aeration ring inside the 

reactor)  
• Sludge holding or storage tanks for sludge equalization 
• Blowers do not include MCC starter, VFD, external controls, isolation, valves, anchor bolts and 

installation hardware 
• Anchor bolts 
• Supply lines (water and electricity) as well as building services (lighting, water supply/sink) in the 

office building  
• Concrete work and core drill holes  
• Permits 
• Readiness of the equipment before requesting start-up service. Non-readiness may incur 

additional charges 
• Any other auxiliary equipment or service not detailed above 
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MagPrex Recommended O&M Schedule 

The following describe the maintenance intervals for specific parts of the plant process. Additional information 

for maintenance of specific equipment and instruments can be found in the manufacturer’s O&M. 

Components Action* Description of work 

pH probe [H681] C Cleaning 

Pipes V Visual tightness check 

Chemical Storage Tank V Check for sufficient stocks 

Blowers/Pumps Ch See manufacturer maintenance 

schedule 

* V = Visual check, Ch = Check, R = Replace, C = Clean 

Table 1: Weekly Maintenance 

 

 

Components Action* Description of work 

pH probe [H681] Ch, C Calibrate (as required) 

Reactor Level Probe [L681] C Clean 

* V = Visual check, Ch = Check, R = Replace, C = Clean 

Table 2: Monthly Maintenance 
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Components What 

needs to 

be done* 

Description of work 

pH probe [H681] R Replace as necessary 

Valves Ch Check smooth movement and function 

Blowers Ch/R – Check inlet/outlet openings of the 

noise hood 

– Check belt and belt pulley for wear 

– Check the pressure valve functions 

See manufacturer maintenance 

schedule 

Overflow Standpipe Ch, C – Lower reactor tank level. 

– Inspect overflow pipe for struvite 

formation in discharge lines and 

lower wye cleanout. 

– Jet pipe as required to remove 

struvite buildup as necessary.  

* V = Visual check, Ch = Check, R = Replace, C = Clean 

Table 3: Semi-annual Maintenance 
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Components What needs to 

be done* 

Description of work 

Leakage sensors and 

overfill sensors 

Ch Function check through triggering 

Electrical connections, 

switchgear and 

connection cables 

V, Ch Visual check for damage, check for tight 

fit of electrical connections 

Touch panel Ch Visual check for damage 

CPU Ch Function check 

Emergency stop PR Function check 

Blowers R – Replace suction filters 

– Replace lubricating oil and grease 

See manufacturer maintenance schedule 

Reactor Tank Ch, C – Empty reactor tank  

– Power wash walls and diffusers 

– Remove any struvite buildup, debris, 

or rag 

* V = Visual check, Ch = Check, R = Replace, C = Clean 

Table 4: Annual Maintenance 
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Troubleshooting Flow Charts 

 

1. System pH Adjustments 

 

2. System MgCl2 Dosing Adjustments 
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3. System Foaming Adjustments 
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TO: DATE:

REF.: Thickening THK

12/9/2022

Central Weber, UT

THK600

Budget Proposal 

Disclaimer: Please note that this is a very preliminary budget proposal .Centrisys would require 
basis of design, existing facility information and any lab or pilot testing data to confirm the 
sizing before moving forward with the design stage. 

Centrisys Representative
Scott Perry
Misco Water
651 Corporate Circle Suite #100
Golden, CO 80401
Ph: (720) 491-7400
Email: sperry@miscowater.com

Erin Andersen, PE
7090 South Union Park Avenue, Suite 600 
Salt Lake City, UT 84047
O 801.233.2506 C 801.814.7774
eandersen@carollo.com 

Centrisys Contact
Jerod Swanson
Regional Sales Manager
Frisco, CO
Direct: (612) 401-2006
Email: Jerod.swanson@centrisys.us



Centrisys is pleased to provide this budget quotation for the following:

ITEM 1

1.A  Centrifuge Specification

No. of units: 2

Model: THK600

Inside bowl diameter (in): 26

Bowl length (in): 121

Bowl length to diameter ratio: 4.0:1

Main Motor HP: 150

Back Drive Motor HP: 25

TWO (2) DECANTER CENTRIFUGE UNIT COMPLETE WITH AUTOMATIC 

HYDRAULIC BACKDRIVE 

1.B. Scope of supply 

1. Each unit will be provided based on the attached drawing  
(i) Duplex SS Solid bowl 
(ii) Scroll conveyor with Duplex SS Scroll shaft; 304SS flights  
(iii) 304 SS lower and upper casing 
(iv) Solid and liquid flexible connectors  
(v) Dewatered Sludge and Centrate Chutes/Hoppers 
(vi) Powder coated carbon steel base/frame 
(vii) Vibration isolators  
(viii) Spare parts/tools 
(ix) Control Panel (water cooled) 

A. 304SS NEMA 4X Enclosure for each centrifuge 
B. Main circuit breaker 
C. VFD for main drive motor 
D. Allen Bradley PLC (compact logix), valve amplifier and motor 

starter for automatic hydraulic back drive system 
E. Ethernet communication and historical trending of key parameters 
F. 10” Allen-Bradley panel view touch screen 

(x) Instrumentation 
A. One (1) vibration sensor per unit 
B. One (1) main bearing temperature sensor, type PT100 on each 
bearing 
C. One (1) each Bowl/Scroll speed sensor/unit 
D. One  (1) Hydraulic oil level/temp, hydraulic pressure sensor/unit 

(xi) Lubrication System 
(xii) One (1) trip and 5 days of startup assistance 



Budget Price:
All the above for…..........................................................................

F.O.B. Job Site, freight included, Taxes Excluded

PAYMENT TERMS:

Lead Time: 60 weeks following receipt of the Approved drawings

1,510,200.00$                  

30% with order; 60% upon shipment; 10% after startup not to exceed 90 days 

after shipment.

BUYER/OWNER RESPONSIBILITY (UNLESS INCLUDED AS ADDER): 

• Stand 

• Feed pump 

• Polymer system 

• Flow meter 

• Cake conveyor 

• Anchor bolts. 

• Building and building plans (Centrisys provides only the layout drawings without any 
responsibility of updating any plans or building) 

• Building modifications 

• Structural and Civil engineering labor 

• Lubricants 

• All utilities that are required for operation  

• Unloading, uncrating, installation and installation supervision.  Installation will, at 
minimum, require a forklift and possibly a crane/hoist. 

• Readiness of the Equipment before requesting start-up service.  Non-readiness may incur 
additional charges. 

• Compatibility of Equipment materials of construction with process environment. 

• Piping connections, platforms, gratings and railings unless stated otherwise. 
            Any other auxiliary equipment or service not detailed above. 



 

CNP Technology – Water and Biosolids Corp. 
9535 58th Place, Kenosha, WI 53144 · Phone: +1 (262) 654 6006 
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TO: Central Weber 
 
 
 
 
 
 
 
 

REF.: PONDUS THP Process 

  

  

    

 

 

 

 

 

 

 

 

 

Budget Proposal  
Central Weber Sewer Improvement District 

PONDUS Thermal Hydrolysis Process 

Centrisys Representative 
Scott Perry 
Misco Water 
651 Corporate Circle Suite #100 
Golden, CO 80401 
Ph: (720) 491-7400 
Email: sperry@miscowater.com 

Centrisys Contact 
Jerod Swanson 
Regional Sales Manager 
9586 58th place 
Kenosha, WI 53144 
Ph: (262) 654-6006 
Direct: (612) 401-2006 
Email: Jerod.swanson@centrisys.us 
 

 



 

CNP Technology – Water and Biosolids Corp. 
9535 58th Place, Kenosha, WI 53144 · Phone: +1 (262) 654 6006 

 

CNP is pleased to offer a budgetary proposal for the following system: 

PONDUS THERMAL HYDROLYSIS PROCESS 

– WAS-ONLY 
 

 
 

 

System Description: 

Thickened Waste Activated Sludge (TWAS) is mixed with a small dose of caustic soda before the 

PONDUS reactor recirculation line.  The chemically treated TWAS is mixed with recirculated 

hydrolyzed sludge and heated to around 150F, using waste heat from the cogeneration process 

or other heat source.  The combination of heat and caustic soda destroy the cell membrane of 

the WAS.  

 

During the hydrolysis process, organic acids are released.  These organic acids are now 

converted more quickly during the anaerobic digestion process – producing 20 - 30% more biogas 

in the anaerobic digester.  The process results in at least a 5-fold reduction of dynamic viscosity 

of TWAS.  Therefore, more solids can be process in the digester with less energy required to 

heat, pump, and mix.  The hydrolyzed sludge generates dryer cake and lowers the polymer 

consumption during dewatering (lower dewatering and disposal costs). 

 

Benefits: 

• Improved efficiency of anaerobic digestion 

i. Enhance biogas production between 20-30% 

ii. Improve volatile solids reduction ratio up to 6% points 



 

CNP Technology – Water and Biosolids Corp. 
9535 58th Place, Kenosha, WI 53144 · Phone: +1 (262) 654 6006 

iii. Reduce digester foaming 

• Reduced sludge viscosity by up to 80% 

i. Less energy for heating, pumping, and mixing 

ii. Increased solid loading rates in the digester 

iii. Less digester retention time 

iv. Reduce digester volume up to 50% 

• Improved digested sludge dewaterability 

i. Dryer cake – DS improvement of 3-6% 

ii. Polymer usage reduction up to 20% 

iii. Reduction of dewatering and disposal costs up to 30% 

• Optional – Class A biosolids 

ITEM 1 DESIGN PARAMETERS 

Our design calculations are based on the hydrolysis of thickened activated sludge: 

PARAMETER UNIT VALUE 

Digested sludge flow rate to PONDUS THP gallon/min 60 

Total Solids % of feed sludge % 6 

50% w/w NaOH solution consumption (24 hr/d 

operation) 

gallon/day 144 

Target SRT min 150 

Reactor Dimensions Ft x Ft 10 x 20 

O&M Labor requirements hours/day <1 

Hot water required for heat exchanger 243 gpm 

@ 185˚F 

Supply water: 185F 

Return water: 158F 

 

ITEM 2 SCOPE OF SUPPLY 

ITEM QUANTITY DESCRIPTION 

1 1 PONDUS THP reactor  

- 10 ft. diameter x 20 ft. high  

- MOC: 304SS 

2 2 Reactor feed pump 

3 2 Recirculation pump 

4 1 Reactor discharge pump 

5 1 Hot Water Heat Exchanger 

6 1 Cold Water Heat Exchanger 
 

7 2 Hot Water Centrifugal Pump 

8 1 Cooling Water Centrifugal Pump 
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9 1 NaOH Solution Dosing Skid System 

10 1 NaOH Solution Storage Tank 

11 1 NaOH Storage Tank Heater 

12 1 Set of Instrumentation (flow meters, level sensors, etc) 

13 1 Control Panel 

- NEMA4X 304SS Cabinet  

- Allen Bradley CompactLogix PLC 

14 1 Start-up and commissioning services 

ITEM 3 SYSTEM PERFORMANCE 

 

Reduce TWAS viscosity up to 80% 

Enhance biogas production up to 30% 

Improve volatile solids reduction ratio up to 6% points 

ITEM 4 SERVICES 

4.A Drawings and Installation, Operation and Maintenance (IO&M) Manuals: 

1. Submittal Drawings: One (1) electronic copy; prints by request 

2. Final Drawings: Two (2) prints & One (1) electronic copy included 

3. O&M Manuals: Two (2) prints & One (1) electronic copy included 

4.B Start-Up Assistance: 
CNP will furnish one factory representative for 15 days during 3 trips to assist in installation 

inspection, start-up supervision, and operator training.  Dates of service to be scheduled upon 
Buyer’s written request. 

 

BUDGET PRICE: 

All of the above for  ................................................................................  $2,430,900 USD 

F.O.B. Jobsite, freight included, taxes excluded. 

PAYMENT TERMS: 

30% with order; 60% upon shipment; 10% after startup not to exceed 90 days after 
shipment. 

 
 

ITEM 5 TIMETABLE 

Submittal phase:  6-8 weeks after the order receipt 

Approval phase:  4 weeks for the customer to approve the drawings 

Shipment phase:  40-50 weeks following receipt of the Approval drawings 

Additional on-sit installation time (by others): 3 weeks after delivery 
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Dates are subject to confirmation upon receipt of written Purchase Order. 

ITEM 6 WARRANTY 

One (1) year from the equipment start up or eighteen (18) months from delivery. 

BUYER/OWNER RESPONSIBILITY: 

• Any site preparation work including surveying and soil sampling  

• Civil works such as the foundation plate for the system or the building 

• Pipes and piping (except from the outside flange of the reactor the aeration ring inside the 
reactor)  

• Sludge holding or storage tanks for sludge equalization 

• We have assumed that all components except the storage tank will be installed 
underneath the reactor in the associated machine room. The storage tank with the filling 
station will be installed at a distance of max. 15 m (45 ft) from the building.  

• Supply lines (water and electricity) as well as building services (lighting, water supply / 
sink) in the office building  

• Concrete work and core drill holes  

• Permits 

• Building and building plans (Centrisys provides only the layout drawings without any 
responsibility of updating any plans or building) 

• Building modifications 

• Structural and Civil engineering labor 

• All utilities that are required for operation  

• Unloading, uncrating, installation and installation supervision.  Installation will, at 
minimum, require a forklift and possibly a crane/hoist. 

• Readiness of the Equipment before requesting start-up service.  Non-readiness may incur 
additional charges. 

• Compatibility of Equipment materials of construction with process environment. 

• Any other auxiliary equipment or service not detailed above. 
 
Issued by 
 
Brett Bevers 
Applications Engineer 
 
Date:12/19/22 
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Date:   Wednesday, December 21, 2022 

To: Carollo 
 7090 South Union Park Ave, Suite 600 
 Midvale, UT 84047 
 
Attn: Randy Zollinger, PE 
 (801) 989-8971 
 rzollinger@carollo.com 
 
Re:  Central Weber, UT 
 One (1) 2.0m GBT Gravity Belt Thickener 

BDP Budget Quotation # 121922-1311 

BDP Industries, Inc. is pleased to offer our quotation for one (1) GBT Gravity Belt Thickener and 
accessories. The new machine will be identical to the existing machines at the Central Weber 
WWTP. Below is a summary of our scope of work.   

EQUIPMENT DESCRIPTION 
The GBT equipment package includes One (1) complete gravity belt thickener and appurtenant 
equipment described as follows: 
1. One (1) 2.0m GBT with the following design features: 

a. 304 stainless steel tubular frame per ASTM A554-304. 
b. Polyurethane clear coat on the gravity zone slide decks zone. 
c. Machined bearing pads. 
d. Up-flow feedbox. 
e. Sixteen-foot, variable speed gravity section at operator level. 
f. ¼” x 3” 316 stainless steel gravity deck support spaced every 12 inches. 
g. Ten (10) rows of adjustable, furrowing plows with 304 stainless steel support bars. 
h. UHMW scraper blades. 
i. Nylon covered rollers. 
j. 316 stainless steel wetted parts. 
k. 316 stainless steel hardware. 
l. 50 PLI hydraulic tensioning and tracking. 
m. 316 stainless steel sludge dam. 
n. Corrosion resistant composite cylinders with 316 stainless steel rods and stainless-

steel hardware. 
o. Self-cleaning, adjustable angle belt showers with Victualic connections. 
p. Dodge, closed end, split case bearings rated for 1,000,000 hours at 50 PLI at 15 

ft/min. 
q. Nylon coated bearings. 
r. TEFC, IP 65 severe duty variable speed motors. 
s. PVC conduit. 
t. Zero speed switches for the gravity belts. 
u. Low water pressure switch. 
v. Electrically actuated full port valve for shower bar. 
w. NEMA 4X low voltage junction boxes. 



 
 

354 State Route 29, Greenwich, New York 12834 
Phone No 518-695-6851 

E-mail: jake@bdpindustries.com 

2 
 

x. Main incoming power 460/3/60 
2. One (1) electrical control panel for all the GBT system control functions and drives.   

a. NEMA 4X. 
b. UL508. 
c. 304 stainless steel. 
d. One (1) Allen Bradley CompactLogix PLC controls.  
e. One (1) Allen Bradley 12” color PanelView Plus OIT. 
f. IEC motor starters for hydraulic unit. 
g. 120-volt transformer. 
h. Ethernet communication. 
i. 460/3/60 

3. One (1) 316L stainless steel, 4-inch diameter polymer injection and polymer/sludge mixing 
system consisting of an injection ring, variable vortex mixer and reducing fittings. 

4. One (1) 1 HP hydraulic power unit with a 10-gallon, 304 stainless steel reservoir, including 
filters, switches and gauges as specified.  

5. One (1) 7.5 HP Goulds model SSH wash water booster pump capable of boosting from 
60 to 120 PSI at a flow rate of 35 GPM. 

6. One (1) 316 stainless steel discharge hopper. 
7. One (1) Odor Control Hood spanning the GBT.   

a. Type 304 stainless steel. 
b. Two (2) 8” connections for odor control.   
c. Supported from the GBT frame. 
d. Removable Lexan sliding side panels.   
e. LED lights mounted inside the enclosure. 

8. One (1) lot of start-up spare parts. 
9. All start-up, mechanical checkout and operator training as specified.  Service to include 

three (3) separate trips with nine (9) days of on-site services. 
10. One-year machine warranty. Five year warranty on the frame, frame coating, rollers, roll 

coatings and bearings. 
11. Freight to the jobsite. 

Optional and Ancillary: 
12. Two (2) Odor Control Hood Retrofits for the existing GBTs (BDP Job #1176).   

a. Type 304 stainless steel. 
b. Two (2) 8” connections for odor control.   
c. Supported from the GBT frame. 
d. Removable Lexan sliding side panels.   
e. LED lights mounted inside the enclosure. 
f. Freight to jobsite included above with new machine. 
g. Two (2) guys onsite for Four (4) days to install odor hoods on existing machines. 
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The model GBT will come completely factory-assembled, tested and will be shipped in one piece.  
The polymer injection device, booster pump, control panel, hydraulic unit, spare parts, and belt 
media will be packed separately.  This quotation is for furnishing equipment only and does not 
include any other installation labor or field services other than checkout, start up and testing 
services as listed above.  All installation, on-site assembly, anchorage, pads and other work 
required to facilitate the setting of the equipment is to be by others.  All labor and material for 
interconnecting between the press and the auxiliary equipment is to be completed by others.   

ITEMS NOT INCLUDED IN THIS SCOPE OF SUPPLY 
1. Temporary thickening. 
2. Unloading at the jobsite. 
3. Installation. 
4. Operator platforms. 
5. Sludge feed pump. 
6. Polymer system. 
7. TWAS pump. 
8. Exhaust fans for Odor Hoods. 
9. Exhaust pipe for Odor Hoods. 
10. Sump grating. 
11. Anchor bolts. 
12. Applicable taxes of any kind. 

SUBMITTAL DATA 
Submittals will be made in the number of copies specified and will be available within 8 to 10 
weeks after firm purchase order and all information is received at the factory. 

SHIPMENT 
Approximate shipping weight of each unit is 12,000 pounds.  Estimated shipping time is 36 to 46 
weeks after receipt of submittal approval.  

FIELD SERVICE 
Installation observation, testing and operator instruction services as listed above will be supplied.  
Additional service can be supplied at a service rate of $1,400 per day plus travel expenses. 

BUDGET PRICING 
The total price for the above equipment is listed below (US Dollars).  This price includes the 
shipping cost to the job site or nearest unloading point.  The price does not include unloading cost 
and applicable taxes of any kind.  This quotation will be valid for sixty (60) days from the date of 
this proposal. 
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Qty Description Unit Price 
1 2.0m GBT $200,000  
1 304 SS Frame $15,000  
1 316 Wetted Parts & Hardware $10,000  
1 Control Panel $40,000  
1 Wash Water Booster Pump $5,500  
1 Discharge Hopper $10,000  
1 Odor Hoods $20,000  
1 Freight $22,000  
1 Startup Services $16,500  

  Total $339,000.00  
  Optional and Ancillary    

1 
Odor Hoods Retrofit for Two Existing BDP Machines (BDP 
Job #1176). Installation Included, Freight included in 
Machine Freight Above 

$60,000  

TERMS 
Terms of payment are 30% upon purchase order, 60% upon shipment of equipment and 10% 
upon start up. The attached Conditions of Sale are hereby made a part of this proposal. 

We appreciate this opportunity to extend our quotation.  If we can answer questions or supply 
additional information, please do not hesitate to contact Scott Perry of MISCOwater at (720)-491-
7400. 

Sincerely, 

Jake DeFoe 
BDP Industries, Inc. 
 
cc:   A.J. Schmidt, BDP Industries, Inc. 
 Dan Fronhofer, BDP Industries, Inc. 
 & 
 Scott Perry 

MISCOwater 
720-491-7400-cell 
sperry@miscowater.com  

 
 
 
CONDITIONS OF SALE - COS 5-86 

1.1. General – 
This contract will exist between BDP Industries, Inc. (hereafter referred to as BDP) and the buyer only when accepted in writing by 
an officer of BDP.  The prices quoted herein are firm for a period of 60 days if a contract is entered within thirty (30) days from the 
date on the face of this proposal.  Any amendment to this contract must by in writing and acknowledged by both parties. 

mailto:sperry@miscowater.com
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1.2. Terms of Payment – 
Payment is to be made on a net basis within thirty (30) days after invoice, subject to credit approval by BDP.  The buyer’s payment 
obligation is not dependent upon the buyer’s receipt of payment from any other party.  BDP reserves the right to invoice on partial 
shipments.  Any balance owed by the buyer beyond thirty (30) days or more after due is subject to delinquency charges of 1.5% per 
month or any fraction thereof.  This shall be in addition to any other amounts due and buyer shall reimburse BDP for all collection 
costs, including attorney’s fees BDP may incur with respect to collection of past due amounts from the buyer. 

1.3. Taxes –  
This proposal does not include any Federal, State or Local Sales, Privilege, Use or any other taxes of any kind applicable to the sale 
of the equipment covered under this agreement.  The buyer shall pay these taxes or the buyer shall provide BDP with a tax 
exemption certificate applicable to proper taxing authority. 

1.4. Shipment –  
All shipment will be F.O.B. factory.  Shipping estimates contained herein are based on time of receipt at BDP’s factory of all details 
pertaining to the order which are essential to contract completion. 

1.5. Force Majeure –  
BDP shall not be liable for any loss or damage of any nature whatsoever incurred or suffered as a result of any failures or delays in 
performance due to any cause or circumstances beyond its, or its subcontractors’ or suppliers’ control, including, but not by way of 
limitation, failure or delays in performance caused by strikes, lockouts or labor disputes, acts of purchaser, fires, acts of God or the 
public enemy, riots, incendiaries, interferences by civil or military authorities, compliance with the laws of the United States or with 
the orders or policies of any Governmental authority, delays in transit or delivery on the part of transportation companies or 
communication facilities or failure of sources of raw material.  In the event of such delay, the time of delivery or completion shall be 
extended by a period of time equal to the period of delay plus such time as needed for startup and/or remobilization, provided 
however, should the Force Majeure situation extend beyond six months the contract may be canceled by either party.  Purchaser 
shall reimburse BDP for all costs and expenses including overhead costs which BDP may have reasonably incurred in terminating 
the contract, plus an amount as reasonable profits on that portions to the contract which has been completed. 

1.6. Warranty –  
BDP warrants the equipment manufactured by it to be free from defects in materials and workmanship for a period of 12 months 
from the date of acceptance.  For the frame, frame coating, rollers, roller coatings, bearings and hydraulic power unit, BDP warrants 
the equipment to be free from defects in materials and workmanship for a period of 36 months from the date of acceptance.  BDP 
will repair or replace, at its option, F.O.B. its factory, any defective part or material, provided prompt notification is rendered in 
writing.  The repair or replacement of items such as light bulbs, grease, oil, drive belts or chains, pump seals, etc. are not covered 
by this warranty and are considered normal consumption and routine maintenance items.  In addition to the replacement of defective 
parts, BDP will also provide such labor as it deems necessary, to repair a defect in the main frame structure.  BDP will not assume 
the cost of any modification or repair of its equipment unless it specifically gives authority for such action.  THIS WARRANTY IS 
EXCLUSIVE AND IN LIEU OF ALL OTHERS.  BDP MAKES NO WARRANTY AS TO FITNESS OF ITS PRODUCTS FOR 
PARTICULAR PURPOSE OR MERCHANTABILITY. 

1.7. Limitation of Liability – 
In no event, be it due to breach of any warranty hereunder or any other cause rising out of performance or non-performance of the 
obligations herein, whether any such breach or cause be or sound in tort, contract or otherwise, shall BDP be liable for: 

a) Indirect, special or consequential damages (such as, but not limited to, loss of profits, plant downtime, fines, penalties, or 
cost of replacement services) or suet by third parties against the purchaser (excluding suits regarding patents on title to 
the goods furnished hereunder). 

b) BDP’s total cumulative liability for any and all reasons, shall not exceed an amount equal to the contract price. 
1.8. Claims –  

The buyer shall immediately inspect equipment within ten (10) days after receipt, BDP is not obligated to consider any claim for 
shortages or non-conformance unless notified by the buyer within ten (10) days after his receipt of the goods in question, BDP is not 
responsible for loss or damage in transit, however they will lend any possible assistance to the buyer in his pursuit of claim recovery. 

1.9. Cancellation –  
BDP will accept cancellation of this order upon receipt of payment for percentage of the contract equal to a percentage of the work 
completed.  This shall be, at a minimum, 20% of the contract price. 

1.10. Storage –  
If the buyer delays shipment, then the buyer agrees to pay all invoices as they become due.  The buyer further agrees to pay, in 
addition, storage charges computed at 1.5% per month of the invoice price of equipment stored. 

1.11. Permits –  
The buyer shall assume full cost and responsibility to obtain all permits or licenses with respect to the installation and operation of 
the equipment covered under this agreement.    This shall include all requirements by Federal, State and Local governmental 
bodies. 
This contract shall be governed in accordance with the laws of the State of New York.  These conditions and terms are the only 
terms and conditions that will be binding upon the parties unless amended, and acknowledged, in writing by both parties. No 
assignment of this proposal or any purchase order resulting here from shall be binding on BDP unless accepted in writing by BDP. 
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Design Information

Project Data

Screen Dimensions

Screen Weight 4429

75°

Total Screen Width B 5.72 ft 1743 mm

lbs

17.76 ft 5412 mm

7.49 ft 2282 mmLength of Screen in Channel

Total Screen Length

Sieve Width A 5.17 ft 1575 mm

Inclination from Horizontal E

2013 kg

mm

4158 mm

ft 5232 mm

m/s

m/s

2184 mm

mm

Overall Height

Overall Discharge Height above Channel Invert

Channel Width

Discharge Height above Operation Deck EL H4 3.64 ft

F

6.00 ft

ft

Headloss @ 30% Blinding

Height above Operation Deck EL H5 7.16

C

H1

H2

L

13.64 ft

17.16

1109

60.00 2629

6

151

2.00

0.53

MGD

mm

l/s

ft/s

ft/s

in

in

1.75

6.55

6

1/4

mm

Imperial Metric

10.00 ft 3048 mm

10.00 ft 3048 mmDepth to Operation Deck EL (if Applicable)

Channel Depth

H

Technical Data

Through-Bar Slot Velocity @ 30% Blinding

Channel Approach Velocity @ 30% Blinding

Imperial Metric

Peak Hourly Flow (per Screen)

Clear Bar Spacing

1829

Page 2



Screen Details

Screenings Treatment Details

Screen System Control Details

Tapered, conical pipe flanged connection, endless bagger attachment

Water Manifold

7.5HP, C1D1, 480VAC, 3 phase, 60Hz, SF 1.15 (auger) 

Components HUBER standard

Quantity

1.5 l/s

Wash Water Pressure 30-60 psi 2-4 bar

Weight (Empty) 1450 lbs 659 kg

Optional Adder(s) No optional adders included

Dewatering Piece Not included

Wash/Compactor Model WAP® 6

Maximum Screenings Capacity

M12, 316L stainless steel

Scraper

Motor Data

Quantity 2

304L stainless steel construction; pickled and passivated in acid bath

Teardrop 8/5/60; 304L stainless steel construction

316L links with ANSI-431 pins & polyamide rollers

No optional adders included

Included, 3-hole NEMA7

Washer/Compactor Data Imperial Metric

210 ft3/hr 6 m3/hr

Wash Water Demand 24 gpm

Discharge Pipe

RakeMax® 4480x1575/6

Optional Adder(s)

Screw Auger Shafted; 304L stainless steel construction with stainless-backed nylon brush in wash & compaction zones

Drain 5mm perforations; latched and sealed with 3.5in NPT drain connection

2

Body Material 304L stainless steel construction; pickled and passivated in acid bath

304L stainless steel, split; greasable flange bearings

304L stainless steel, solid; silicon carbide slide bearings

Anchor Bolts

Local Control Station

Level Control Device(s)

Material

Screening Bars

Chains

Upper Sprocket & Bearing

Lower Sprocket & Bearing

Screen Model

Polyethylene blade

BK40 1.5HP, VFD, C1D1, 480VAC, 3 phase, 60Hz, SF 1.0

Hopper Level Device Not included

Motor Data

Anchor Bolts M12, 316L stainless steel

Local Control Station Included, 4-hole NEMA7

Motor Starters VFD (screen), NEMA reversing (WAP, Ro8t), as required

Climate control components available upon request and are not included in this proposal

Two (2) HUBER Standard Control Panel

Enclosure

Pre-programmed and factory tested

NEMA 4X, 304 stainless steel 

Allen Bradley MicroLogix

Allen Bradley PanelView 4"HMI

VEGAPULS differential with two (2) sensors (per screen)

Mounted to body; 304L stainless steel construction with two (2) solenoid valves, brass-bodied, C1D1, 120VAC

Inlet Hopper 304L stainless steel construction; inspection hatch included

PLC

Page 3



Grit Washing Design Information

Equipment Details

Control Details

Enclosure NEMA 4X, Stainless Steel 

PLC Allen Bradley MicroLogix

HMI Allen Bradley PanelView Plus 800

Pre-programmed and Factory Tested

Motor Data - Grit Stirrer 0.75 HP, 480 VAC, 3ph, 60 Hz, S.F. 1.15, Class 1 Division 1

Motor Data - Grit Screw 1.5 HP, 480 VAC, 3ph, 60 Hz, S.F. 1.15, Class 1 Division 1

Supports 304L Stainless Steel Construction

Anchor Bolts M12, 316L, Included

Three (3) Main Control Panel

Stirrer 304L stainless steel centrally located internal stirrer

Wash Water Valve One (1) Solenoid valve for fluidized grit bed, 1-inch, 120 VAC, 2-way, Class 1 Division 1, Brass  body

Actuator/Ball Valve AUMA Electric actuator with PVC Ball Valve for organics discharge

Level Sensor VEGA pressure probe for grit bed level with 1.5" diameter connection 

Grit Screw Design 304L stainless steel shafted grit screw conveyor inside of grit transport tube

Model HUBER Coanda Grit Washer 

Quantity 3

Material 304L stainless steel construction; pickled and passivated in acid bath

Tank Design Coanda® tulip inlet chamber design and tank fully enclosed with perforated plate bottom to generate a fluidized bed

Hatch & Drain Top located inspection hatch with 2” lower diameter grit screw drain 

ANSI Organics Outlet Diameter 4 inch

Installation Angle of Auger 45 °

ANSI Inlet Diameter 6 inch

ANSI Outlet Diameter 8 inch

Approximate loaded weight 23370 lbs

Wash Water Consumption 22 gpm

Wash Water minimum pressure 29 psi

Minimum weir length 23.7 feet

Headloss @ Design flow rate 11.80 inch

Approximate empty weight 3090 lbs

500 gpm

Removal Efficiency at Design Flow  95% ≥ 100µm micron

Maximum volatile content in washed grit at Design Flow 5 %

Maximum water content in washed grit at Design Flow 10 %

Technical Data

Grit Processing Capacity 1.5 ton/hr

Design Pumped Flow Rate 250 gpm

Maximum Pumped Flow Rate
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Pricing

This proposal has been reviewed for accuracy and approved for issue by: BG

Notes and Technical Clarifications
1.

2.

3.

4.

5.

6.

7.

8.

9.

8.53 2.60

1.75

1.84

2747

2810

Screen Blinding Calculation Table

2892

0.56

0.55

0.54

0.53

0.52

2639

2691

5.28 1.61 1.81

5.84 1.78 1.79

6.55 2.00

1.63

0.51

0.50

6.91 2.11 1.72

7.32 2.2311

[ft/s] [m/s]

Upstream Head
Flow Velocity 

Between Slots

Channel Approach 

Velocity

2566

2599

[mm] [ft/s] [m/s]

4.81 1.47

[in]

101

102

[mm]

101

102

108

1.68

[%] [in]

104

106

14

104

106

108

111

114

1

111

11450

40

35

30

20

10

0

2

4

6

8

HUBER Control Panel Grit System

Freight and Startup Services

RakeMax® 4480x1575/6

HUBER Standard

Standard HUBER Start-up Services

HUBER Control Panel- Screenings System HUBER Standard

Any item not specifically listed is not considered part of this scope of supply. Please contact the HUBER Technology representative listed for 

further clarification.

All electrical interconnections, wirings, junction boxes, and terminations between the equipment and electrical components are to be provided 

by installing contractor. 

Standard delivery is 24-30 weeks from approval of submittals. 

Thank you for your interest in HUBER Technology, Inc. If you have any questions, please do not hesitate to contact our Regional Sales Director or our local sales 

representative.

Included

Included

Electrical disconnects required per local NEC code are not included in this proposal.

Budget estimate is based on Huber Technology's standard Terms & Conditions and is quoted in US dollars unless otherwise stated.

2 Included

Equipment pricing that has been broken out from the Total in the table above are only valid when packaged together. 

HUBER Wash Press WAP® 6 2 Included

HUBER Multi-Rake Bar Screen 2

Model Quantity Pricing

Blinding

Huber Technology warrants all components of the system against faulty workmanship and materials for a period of 12 months from date of 

start-up or 18 months after shipment, whichever occurs first.

Equipment recommendations are based on information provided to Huber Technology. Subsequent information which differs from what has 

been provided may alter the equipment recommendation.

HUBER Coanda Grit Washer RoSF4 3 3 Included

If there are site-specific hydraulic constraints that must be applied, please consult the manufacturer's representative to ensure compatibility 

with the proposed system.

TOTAL: $1,420,000.00

Equipment specification and drawings are available upon request.

Headloss

Included

3

1 trip(s), 5 day(s)

Equipment

1
2

4
6

8

11

14

0 10 20 30 35 40 50

% Blinding

HEADLOSS AT PHF
[ IN]
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NOVEMBER 11, 2022 

 
Attn: Jade Echard, 
Carollo Engineers 
 

Re: Central Weber WWTP 
       Ovivo EloVac®-P System 
       Proposal No. 1-MB-NP-221110 
 
Dear Ms. Echard, 
 
With regard to your recent request for the Central Weber WWTP, UT, Ovivo USA, LLC along with 

ELIQUO Water Group, GMBH, is pleased to submit this preliminary proposal for its EloVac®-P system. 
The system design is based on treating the influent high phosphorus digested sludge stream from the 

mesophilic digesters at the plant with different equalized design flows for max  month flows of 190,000 
and 250,000 gpd, with an EloVac® P30 or P40, respectively. The EloVac®-P system is designed to achieve 
90% Phosphorus removal for maximized struvite mitigation. It is assumed that the digested sludge from 

the digesters will be available 24 hours a day and 7 days a week with EloVac®-P system operation 7 
days a week.  

 
The EloVac®-P system has excellent struvite mitigation capabilities as shown in our full scale pilot in 
Provo, Utah. The struvite is precipitated in the solid stream (as explained below in the proposal) but 
the EloVac®-P system does not offer struvite harvesting due to the fine particle nature of the struvite 
precipitated, and continuous function of the system. For a system that mitigates struvite and allows 
harvesting, we have proposed a separate system called the PhosPAQ™.  
 

In addition to struvite mitigation, due to the completely skid mounted design and compact footprint, 
the EloVac®-P system can be placed indoors or outdoors on a small concrete pad or inside of a modified 
shipping container, significantly reducing project construction costs. Moreover, the energy positive 
nature of the system entails, significantly lower complete life cycle costs for the system. 
 

We have endeavored to provide complete information in this proposal. However, if you have any 
questions or need additional information, please feel free to contact James Goldhardt, our regional 
sales representative, or me directly.  

 
Sincerely,  

Merima Beganovic 

Product Manager – Nutrient Removal  
Biosolids Management and Resource Recovery 

Ovivo USA, LLC 
C:  470-686-9715   

https://www.ovivowater.com/
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INTRODUCTION  
 
Central Weber WWTP together with Carrollo Engineering is in the process of evaluating technologies 

for struvite removal in their digested sludge stream. Ovivo in partnership with ELIQUO is pleased to 
offer an innovative and highly efficient solution: EloVac®-P system.  
 
Table 1 below lists the parameters provided for the system design. It is important to note that the 
EloVac®-P is a simple and elegant solution to address the existing operational issues related to struvite 
formation downstream of the digestion process.  
 

BASIS OF DESIGN  

 

The EloVac®-P system design and performance are based on the design information provided by 

Carrollo Engineering. Table 1 summarizes the parameters used for developing the proposed solution.  
 

Table 1. Design parameters 

Treatment Parameter Unit 
Design Max Flow 

Scenario 1  

Design Max Flow 

Scenario 2 

Equalized Design Flow gal/day 190,000 250,000 

Solids Concentration %TS 2.2 2.1 

Ortho Phosphate (PO4-P) mg/l 368 356 

Ammonium (NH4-N) mg/l 782 819 

Ortho Phosphate Removal % 90% 90% 

Treated Effluent Ortho Phosphate mg/l 36.8 35.6 

 

The design is based on the following assumptions: 
 

• The influent flows are produced seven (7) days a week, twenty-four (24) hours a day. 

• The Phosphate (PO4-P) in the digested sludge is reactive and the chemical reaction of the 

magnesium added to the digested sludge and the ammonium present in the digested sludge 
can occur.  

• The goal of the installation is the sequestration of the phosphate to avoid uncontrolled struvite 

scaling in downstream process steps.  

• The existing Mg2+ contained in the digested sludge provided to the EloVac®-P is non-reactive.   
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TREATMENT APPROACH FOR STRUVITE SEQUESTRATION/P-REMOVAL 

 

The EloVac®-P is a system for the removal of Phosphate from digested sewage in the form of 
Magnesium-Ammonium-Phosphate (“MAP” OR “Struvite”). The EloVac®-P process is based on the 
precipitation of dissolved phosphate from digested sludge using Magnesium Salts, usually magnesium 
chloride (MgCl2).  

The struvite precipitated in the EloVac®-P Vacuum Degassing Reactor remain small due to the reaction 
conditions inside the reactor vessel. This results in several operational benefits like mitigating the risk 
for struvite scaling, improving the dewaterability of the digested sludge with lower polymer 
consumption as well as reducing of the return load of phosphate to the headworks of the plant. 
 

EloVac®-P Degassing Module 

 

For efficient struvite precipitation, the pH value of the sewage sludge has to be increased. Conventional 
technologies achieve this by adding an alkaline solution, usually sodium hydroxide solution (NaOH), or 
by aerating the sludge, which leads to a pH increase due to the stripping of dissolved carbon dioxide in 

the sludge. However, in addition to carbon dioxide, digested sludge also contains dissolved hydrogen 
sulfide gas, ammonia gas and methane. Therefore, aeration causes a high degree of undesirable odors 

in addition to methane emissions. 

 
 

Figure 1: EloVac® -P System Working Principle 
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The EloVac®-P degassing module prevents odors and uncontrolled Greenhouse Gas Emissions 
presenting an elegant alternative to conventional aeration technologies. In the EloVac®-P module, the 
digested sewage sludge is degassed under vacuum, resulting in a small pH increase which is just 
sufficient for struvite precipitation. The gas mixture extracted from the sewage sludge can be fed into 

the gas stream of the anaerobic digestion system thereby increasing biogas capture for beneficial use 
as well as reduction in Greenhouse Gas Emissions. Simultaneously, in the Vacuum Degassing Reactor 
the contained and reactive phosphate is precipitated by the addition of the Magnesium Chloride 
solution to the reactor.  
 

EloVac®-P 
 
Ovivo in partnership with ELIQUO designed the system for the Central Weber WWTP using proprietary 
models to perform process selection and determine essential operating parameters.  

Table 2 provides a summary of the EloVac®-P system design for the Phosphorus removal objectives. 
This table provides number of EloVac®-P system required to achieve desired effluent PO4-P reduction 
and the associated process design details.  
 

  

 

Figure 2: EloVac® -P System 
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Ovivo offers two options based on the maximum month digested sludge flows presented in Scenario 1 
and Scenario 2 in Table 1 above. This will address the full range of digested sludge flows as described 
in the design criteria. 
 
Option 1: For the maximum month flow of Scenario 1, Ovivo offers one (1) EloVac® P30 system which 

will handle a maximum of 190,000 gpd. The plant can add a second P30 unit for the maximum month 
flow of Scenario 2, which takes into account a larger flow produced by the plant over time. Two (2) P30 
units will handle the digested sludge flow in Scenario 2. 
 
Option 2: Ovivo offers an alternate solution of one (1) P40 unit which can treat digested sludge up to 
250,000 gpd. This option will handle flows from Scenario 1 up to Scenario 2.  
 

Table 2. Design Summary EloVac®-P1 

Treatment Parameter Unit Design Max Flow 
Scenario 1 

Design Max Flow 
Scenario 2 

Design Flow gal/day 190,0002 
250,000 

Effluent PO4-P1 mg/l 36.8 35.60 

Total No. of EloVac®-P reactors # One (1) One (1) 

EloVac®-P Model # P30 P40 

EloVac®-P Footprint ft 

24’ (Length)  

8.2’ (Width) 

12’ (Height) 

24’ (Length)  

8.2’ (Width) 

12’ (Height) 
1 The design is based on the assumption that the chemical reaction under the chosen conditions can occur. We 

recommend conducting lab tests to simulate the process conditions of the full-scale plant and determine that 
the 90% reduction can be achieved with a β factor of 1.5 or if this can be optimized further. 

2 Scenario 1 requires a second P30 to be put in place for higher flows at a later date. Two P30 units can work in 

tandem to process 270,000 gpm.   

 

POWER REQURIMENT  
 

Table 3 Power Requirment1 Scenario 1 Scenario 2 

Electrical power requirement  

(Installed power) 
20 kW 25 kW 

Electrical Power Consumed 

Daily Power Consumption 

Annual Power Consumption 

 

192 kWh (approx.) 

70,000 kWh (approx.) 

 

240 kWh (approx.) 

87,600 kWh (approx.) 

Number to EloVac System One (1) P30 One (1) P40 
1 The consumed power is generally more than compensated for by the captured additional biogas by EloVac®-P. 
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CHEMICAL DOSING DATA TABLE 

 
Table 4 provides a summary of chemical dosing required for the EloVac®-P system at Future Design 
Max Month condition as per Design Parameter Table 1. 
 

Table 4. Chemical Dosing Data Table 

Chemical Name 
Design Max Flow Scenario 1 

Dosage Rate2 

Design Max Flow Scenario 2 

Dosage Rate2 

Magnesium Chloride (MgCl2)1 

(30% MgCl2 in Water) 

741 gpd3 944 gpd3 

8,040 lbs/day 10,246 lbs/day 

1 Based on chemical density of 1.3 kg/m3 

2 The Magnesium Chloride dose listed assumes that the existing Mg2+ contained in the digested sludge provided to the 

EloVac®-P is non-reactive. If this is not the case, a lower Magnesium Chloride dose can be expected. 
3 The design is based on the assumption that the chemical reaction under the chosen conditions can occur. We recommend 
conducting lab tests to simulate the process conditions of the full-scale plant and determine that the 90% reduction can 
be achieved with a β factor of 1.5 or if this can be optimized further. 

 

CONTROLS SYSTEM 
 
One (1) Allen Bradley ControlLogix PLC based control panel will be provided to control the operation of 
the EloVac®-P system. 

 

opsCTRL™ 
 

In addition to our System, Ovivo offers a mobile-based platform (opsCTRL™) allowing to reserve 
workforce’s expertise by uploading media and procedures, access itemized OEM operator manuals for 
all of your Ovivo Installations, create and update service logs, maintenance schedules, performance 
alerts. 
 
The opsCTRL™ platform is unique in the industry and allows the end user to any new content in 
addition to getting instant access to expert support and monitor equipment performance with live data 
readings with any cellphone, tablet or PC. See the link below for additional information: 
 
https://www.youtube.com/watch?v=qWvU6fjlypY&feature=youtu.be 

 

  

https://www.youtube.com/watch?v=qWvU6fjlypY&feature=youtu.be
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SCOPE OF SUPPLY 

 

Items Included 

EloVac® system, skid mounted, including vacuum pump, feed pump, effluent pump, ready-to-run. 

• Scenario 1: One (1) EloVac® P30 system for year 190,000 gpd maximum month flow and 
total two (2) EloVac® P30 systems for 270,000 gpd max month flow design. 

• Option 2: One (1) EloVac® P40 system for maximum 250,000 gpm month design. 

One (1) Lot controls and Instrumentation 

Two (2) Sets of O&M Manuals 

Two (2) Sets of detailed shop drawings 

Ten (10) days total service at site to inspect equipment installation, test all supplied components, 

assist in start-up and train plant personnel. 

FOB Shipping Point, Full Freight Allowed 

One (1) year subscription to opsCTRL™ System 

Items Not Included (But Not Limited to The Following) 

All piping outside the EloVac®-P skid (gas, feed, treated sludge, potable water for the vacuum 
pump, process water for the spraying system, Magnesium Chloride solution, defoamer) and all 
accessories including valves, bolts gaskets and connectors for attaching to drop pipes 

Chemical Feed Systems and CIP System (if needed)  

Any type of chemicals for Operation & CIP (if needed) 

Cleanouts, Drains, Hoses or Bibs 

Preparation of Concrete to receive equipment 

Electrical energy supply and connection to EloVac®-P switch cabinet 

Foam control 

Influent/Feed Pumps 

Laboratory 

Handrail, Grating, ladder, walkways or any other platform item not specifically listed above 

Lighting 

Liquid sampling and analytical work 

Network connection for supervisory control and remote access 

Non-potable and potable water supply 

Power 

Sludge handling and disposal 

Transformers 

Valves of any kind unless noted above 

Ventilation 

Wiring, conduit 

Yard Hydrants  

Yard Piping 
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ADDITIONAL ITEMS BY INSTALLING CONTRACTOR  
 

Obtain necessary construction permits and licenses, construction drawings (including interconnecting 
piping drawings) field office space, telephone service, and temporary electrical service. 

All site preparation, grading, locating foundation placement, excavation for foundation, underground 
piping, conduits and drains. 

Demolition and/or removal of any existing structures, equipment or facilities required for construction 
and installation of the EloVac®-P system. 
Installation of all foundation - supply and installation of all embedded or underground piping, conduits 

and drains. 
All backfill, compaction, finish grading, earthwork and final paving. 

Receiving (preparation of receiving reports), unloading, storage, maintenance preservation and 
protection of all equipment and materials supplied by Ovivo. 

Installation of all equipment and materials supplied by Ovivo. 
Supply, fabrication, installation, cleaning, pickling and/or passivation of all interconnecting steel piping 
components. 

Provide and install all embedded pipe sections and valves for tank drains and reactor inl ets and 
elbows. 

All cutting, welding, fitting and finishing for all field fabricated piping. 

Supply and installation of all flange gaskets and bolts for all piping components. 

Supply and installation of all pipe supports and wall penetrations. 
Install and provide all motor control centers, motor starters, panels, field wiring, wireways, supports 

and transformers. 
Install all control panels and instrumentation as supplied by Ovivo, as applicable. 

Supply and install all electrical power and control wiring and conduit to the equipment served plus 
interconnection between the Ovivo equipment as required, including wire, cable, junction boxes, 

fittings, conduit, cable trays, safety disconnect switches, circuit breakers, etc. 
Supply and install all insulation, supports, drains, gauges, hold down clamps, condensate drain 

systems, flanges, flex pipe joints, expansion joints, boots, gaskets, adhesives, fasteners, safety signs, 
and any specialty items such as traps. 
All labor, materials, supplies and utilities as required for start-up including laboratory facilities and 

analytical work. 

Provide all chemicals required for plant operation and all chemicals, lubricants, glycol, oils or grease 
and other supplies thereafter. 

Install all anchor bolts and mounting hardware supplied by Ovivo; and supply and install all anchor 
bolts and mounting hardware not specifically supplied by Ovivo. 
Provide all nameplates, safety signs and labels. 

Provide all additional support beams and/or slabs. 

Provide and install all manual valves. 

Provide and install all piping required to interconnect to the Ovivo’s equipment.  
The Contractor shall coordinate the installation and timing of interface points such as piping and 

electrical with the Ovivo Supplier. 
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All other necessary equipment and services not otherwise listed as specifically supplied by Ovivo. 
 

OPERATION AND MAINTENANCE PROCEDURE 

 

Plant component 
Maintenance 

Procedure 
Expected 
Duration 

Skills required 
Maintenance 

schedule 

Feed pump to vacuum 
degassing tank 

Renewal of stator 
and rotor 

2 hours 
Standard WWTP 
Operations Pump 

Maintenance 
Once a year 

Drain pump from 
vacuum degassing 

tank 

Renewal of stator 
and rotor 

2 hours 
Standard WWTP 
Operations Pump 

Maintenance 

Once a year 

Vacuum pump 

Maintenance kit, 

containing rotor, 
gaskets and 

assembly aids 

6 hours 
Standard WWTP 
Operations Pump 

Maintenance 
Every two years 

Metering pump for 

MgCl2 

Maintenance kit, 
containing 

diaphragm, gaskets, 

ball check valves 
and assembly aids (2 

pcs.) 

2 hours 

Standard WWTP 

Operations Pump 
Maintenance 

Every two years 

Gas flow meter Flow sensor 1 hour 
Standard WWTP 
Operations Pump 

Maintenance 

Spare part in 
case of a 
damage 

pH measurement pH probe  
30 

minutes 

Standard WWTP 
Operations Pump 

Maintenance 

Recalibration: 
once a week 
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BUDGET PRICE 

Our current budget estimate price for the EloVac®-P system, as described in this proposal is: 

Description Price* 

EloVac®-P System 

Option 1a:  $1,100,650
Option 1b:  $1,850,300
Option 2:  $1,420,900

NOTES 

1. Our Price and Payment Terms are based on Ovivo's standard terms and conditions, which can be

provided upon request.
2. This price will be valid for thirty (30) days.

3. All prices are excluding Utah State sales and use taxes and any federal taxes which shall be the sole
responsibility of the Client. No additional duties will have to be paid for the equipment supplied by
Ovivo.

4. Pricing is subject to the London Metal exchange index for stainless steel rolled coil calculated from
the original proposal date and is in accordance with the Scope of Supply and terms of this proposal

and any changes may require the price to be adjusted.

*Options Key:
Option 1a: (1) EloVac P-30 to treat flows described above
Option 1b: (2) EloVac P-30's to treat flows out to 2050
Option 2: (1) EloVac P-40 to treat flows out to 2050



BROCHURE 



EloVac™-P
Completely skid-mounted, plug and 
play, compact phosphorus sequestration 
system that prevents struvite scaling

1. Sludge is continuously fed to the degassing reactor
tank.

2. A vacuum pump extracts the methane and CO2 from the 
digested sludge to raise the pH in the reactor tank. The
vacuumed gas enables an energy-positive operation by
capturing additional biogas, while drastically reducing
greenhouse gas emissions.

3. MgCl2 is added to the digested sludge in the reactor
tank and together with the higher pH, creates the perfect 
environment within the reactor tank to precipitate and
remove the phosphorus present in the biosolids.

4. Continuous discharge of degassed biosolids with the
precipitated struvite to dewatering.  The EloVac™-P
system improves dewatering up to 5%-points. The
combined effect of the degassing together with the
phosphorus precipitation results in disposal cost savings 
up to 20%.

OPERATING PRINCIPLE

Municipal
BIOSOLIDS 

MANAGEMENT

ovivowater.com info@ovivowater.com

Simple, compact and modular system 

Increase dewaterability by up to 5%

Reduction of the phosphorous return load to the 
head works of the plant

Degassing allows for additional recovery of methane 
from digested biosolids

Plug and play design with no aeration required

© 2019 Ovivo Inc. All Rights Reserved.

Vacuum pump

Biogas to
utilization 

Degassed digested
sludge to further
treatment 

Digested biosolids

2

3

4

MgCl2

1



Worldwide Experts
in Water Treatment

CONTACT

1-855-GO-OVIVO
info@ovivowater.com
www.ovivowater.com

HOW IT WORKS

PROVEN SUCCESS

Municipal
BIOSOLIDS 

MANAGEMENT

Typically EloVac™-P is installed downstream the digester and 
upstream the dewatering.

Performance shows that the 
technology has produced results 
above predicted values. In 
addition, maintenance costs are 
lower because of the simplicity 
of the system so downtime 
is minimized due to cleaning 
of tanks and regular pump 
maintenance.

The system is fully automated to minimize operator attention. The 
system can be remotely monitored by Ovivo through its proprietary 
WaterExpert™ app for constant Ovivo support. 

Ovivo’s Biosolids Management division also offers products such 
as the LM Mixer, LysoTherm™ Process, DigestivorePAD™ Process, 
AnammoPAQ™ Process, PHOSPAQ™ Process, Ultrastore® Membranes, 
BioAlgaNyx™ Treatment, G-TAD, M-TAD and Silc-TAD Processes.

Effect of the EloVac™-P on Dewatering result and pH



GENERAL ARRANGEMENT



EloVac

®

-P30

Connection panel on the back

Sludge FEED

DN100

GAS-return

DN40

GAS-out

DN40

Water FEED

DN40

Water drain

DN25

Sludge effluent

DN150

5'3''

19'8''

2'

Degassing Tank

Waster AIR housing

Vaccumpump in housing

24'

Gas/Wasser Separator

Gas/Water Separator

8
'
3

'
'

(
1

2
'
)

- - - - -

A

EloVac®-P30

GENERAL ARRANGEMENT

DRAWING

DWG

NO.

GA-ELOVAC®-P30

SHEET

 OF 1

REVISION

A

(mm/dd/yyyy)

SIZE SHEET
(DO NOT SCALE PRINTS)

SG
----

02/15/22

1

D

-

Please note: P30 and P40 units have the same footprint.
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NOVEMBER 11, 2022 

Attn: Ms. Jade Echard 

Carollo 

Re: Central Weber Sewer District 
 Ovivo PhosPAQ™ System 
 Proposal No. 221109-1-MG-R0 

Dear Ms. Echard, 

With regard to your recent request for the Central Weber Sewer District Ovivo USA, LLC is pleased to 

submit this preliminary proposal for its PhosPAQ™ side stream Phosphorus Removal/Recovery 
system. The system has been designed for a Max Month 2050 flow of 0.54 MGD to achieve effluent 
PO4-P < 20 mg/l for maximum struvite mitigation.  

It is assumed that the dewatering will occur 24 hours a day and 7 days a week with PhosPAQ™ system 

operation 7 days a week. It is also assumed enough equalization will be provided (by others) for 
optimized process sizing a consistent operation and all equipment in the equalization tank including 

feed pumps will be by others.  

We have endeavored to provide complete information in this proposal. However, if you have any 
questions or need additional information, please feel free to contact James Goldhardt, our regional 
sales representative, or me directly.  

Sincerely, 
Merima Beganovic 
Product Group Manager  
Biosolids Management and Resource Recovery 
Ovivo USA, LLC 
2300 Green Hill, Round Rock, Texas 78664 
C: 470-686-9715  

https://www.ovivowater.com/
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INTRODUCTION  
 
The Central Weber Sewer District is in the process of evaluating technologies to mitigate its struvite 

buildup issues. The PhosPAQ™ treats phosphorous in the side stream to break the recycle loop of 
phosphorous to the main liquid line, thus breaking the struvite formation process throughout the 
process. In addition to struvite mitigation, the PhosPAQ™ allows for struvite harvesting, which can be 
used in other applications as fertilizer.  Struvite mitigation with the PhosPAQ™ also reduces overall 
Phosphorus load at the plant to help meet its effluent permits in an efficient manner. The design 
flows and loads required to be treated by using the PhosPAQ™ treatment process to reduce the PO4- 
concentration in the effluent stream being discharged to more acceptable limits are provided in Table 
1 below. 
 

BASIS OF DESIGN  

 

The PhosPAQ™ system design and performance are based on the design information provided by 
Carollo. Table 1 summarizes the parameters used for developing the proposed solution. Please note, 
the lower the phosphorous effluent levels, the better the struvite mitigation achieved.  

 

Table 1: Design Parameters 

Treatment Parameter Units 
Influent 

2030 MM 
Influent 

2040 MM 
Influent 

2050 MM 
Treated Effluent 

Equalized Design Flow MGD 0.49 0.52 0.54  

Design Temperature °C 25*  

TKN mg/l 277* 305* 331*  

NH4-N mg/l 277 305 331  

TP mg/l 160 181 178  

PO4-P mg/l 130 148 144 < 20 

TSS mg/l 926 1,005 1,072 1,150 – 1,350** 

BOD mg/l < 300*  

CODs mg/l < 750*  

* Assumed 
** If lower TSS is required, then an ASTRASEPARATOR® downstream of the PHOSPAQTM reactor 

would be required 

 
 

The design is based on the following assumption(s): 
The influent flows are produced seven (7) days a week, twenty-four (24) hours a day. 
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The Central Weber Sewer District PhosPAQ™ system was designed using extensive modeling and 
experience from Ovivo’s pilot and full-scale installations. The modeling assists in process selection 
and determining the optimal volumes for treatment and the overall process operating parameters.  

 

OVIVO PHOSPAQTM EXPERIENCE  
 

The Ovivo PhosPAQ™ system currently has over 11 operating Phosphorus removal and recovery 
systems worldwide.  Further, Ovivo’s PhosPAQ™ installation base cumulatively treats globally 
Phosphorus loads in excess of 11,000 lbs P/d with installations in operation for over 10 years, which is 
second to none.   

TREATMENT APPROACH  

 

PhosPAQTM is a process for removal of phosphate by means of controlled struvite precipitation. In 

this way it is possible to remove and recover relative large quantities of phosphate from wastewater 

and make it available as a useful fertilizer product.   

  

 
 

Figure:1 PHOSPAQTM setup at Lomm, The Netherland (275 lds P/day) 
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In the PhosPAQTM reactor, wastewater is pre-treated aerobically. Ortho-phosphate (PO4
3-) and 

ammonium (NH4
+) are removed from the wastewater by precipitation with magnesium (Mg2

+). 

Simultaneously organic compounds (COD) are biologically converted.  

By flow proportionally dosing magnesium (Mg2
+, as MgO) into the PhosPAQTM reactor, magnesium, 

ortho-phosphate (PO4
3-) and ammonium (NH4

+) precipitate as struvite (MgNH4PO4.6H2O or MAP), if 

the concentrations of these three components exceed the chemical equilibrium.  

 

The PhosPAQTM reactor can be described as an aerated crystallization reactor where phosphorous 

and residual COD removal is combined. Under addition of MgO, phosphate is removed by 

precipitation as struvite. 

 

Struvite is discharged from the bottom of the reactor via several discharge strands leading to a 

dewatering unit. Water and small solids are separated and fed back to the PhosPAQTM reactor. The 

dewatered struvite is stored in a conventional container (skip) where further dewatering takes place 

before it is transported. 

 

In the PhosPAQTM reactor as the 

struvite is kept in suspension by 

aerated mixing, the organic 

compounds (COD) are 

converted to new biomass and 

CO2. The reactor consists of 3 

main compartments:  

• the aerated mixing 

section 

• the settler section for 

struvite retention 

• the struvite discharge 

(harvesting) 

                              

 
Figure:2 PhosPAQTM Working Principle) 
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PhosPAQ™ PROCESS DESIGN 

The system for the Central Weber Sewer District has been designed using proprietary models to 

perform process selection and to determine essential operating parameters.  

A summary of the PhosPAQ™ system design is provided in Table 2. This table demonstrates the 
volumes required to achieve desired effluent PO4-P reduction, and provides associated process 
design details.  

Table 2. Design Summary 

Treatment Parameter Unit 
Value 

2030MM 
Value 

2040MM 
Value 

2050MM 

Equalized Design Flow MGD 0.49 0.52 0.54 

Total No. of PhosPAQ™ Reactors # 1 

Volume of PhosPAQ™ Reactor Gallons 113,000 

PhosPAQ™ Reactor Length ft 26.5 

PhosPAQ™ Reactor Width ft 26.5 

PhosPAQ™ Reactors SWD ft 23 

Air Flow for PhosPAQ™ Reactor scfm 500 

MgO Consumption Lbs/day 334 490 453 

Struvite Production Lbs-100% DS/d 3,317 4,127 4,146 

 
 

opsCTRL™ 
 
In addition to our System, Ovivo offers a mobile-based platform (opsCTRL) allowing to reserve 
workforce’s expertise by uploading media and procedures, access itemized OEM operator manuals 
for all of your Ovivo Installations, create and update service logs, maintenance schedules, 

performance alerts. 
 

The opsCTRL platform is unique in the industry and allows the end user to any new content in 
addition to getting instant access to expert support and monitor equipment performance with live 
data readings with any cellphone, tablet or PC. See the link below for additional information: 
https://www.opsctrl.com/  

 
  

https://www.opsctrl.com/
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SCOPE 
 

SCOPE OF SUPPLY  

 
The following table outlines the Ovivo PhosPAQ™ system scope of supply for the proposed project.  

 
Scope of Supply 

Item Qty Description 

1 1 

PhosPAQ™ reactor internals (suitable for 113,000 gallons tank) 

• Two (2) Type 17 Settler and support construction 

• Coarse Bubble aeration system, basin piping for c/w drop 
legs, flanged diffuser pipes, mounting brackets and 
connection fasteners 

• Piping for aeration, influent, effluent, biomass sampling 

2 2 (1+1) 
Process Air Blowers for PhosPAQ™ without VFD; Capacity: 500 scfm 

each 

3 Lot Controls and Instrumentation (Flow, PO4-P, pH, T) 

4 2 Sets of O&M Manuals 

5 2 Sets of Detailed Shop Drawings 

6 1 One (1) year subscription to OpsCTRL™ System 

7 10 
Service Days, to inspect equipment installation, test all supplied 

components, assist in start-up and train plant personnel. 
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ITEMS BY OTHERS 

 

The following items are specifically not by Ovivo. They may or may not be required. 

 

Items Not Included 

Air Main Piping and all accessories   including 
valves, bolts gaskets and connectors for 
attaching to drop pipes 

Motor Control Center (MCC) 

Chemical Feed Systems for alkalinity 

correction, magnesium oxide, nutrients, 
methanol and defoamer 

Non-potable water supply 

Chemicals for operation: Including methanol, 

nutrients, alkaline solution, defoamer 

Overflow structures including baffles and weir 

plates 

Cleanouts Power 

Concrete 
Pre-treatment systems for deammonification 
system (e.g. influent/ effluent TSS removal 

system, COD removal system) 

Drains Sludge handling and disposal 

Dryers 
Struvite extraction and dewatering systems and 
pelletizers 

Engines/Generators 
Struvite Cleaning/Washing Systems like 
Hydrocyclones 

Equalization Tank and equipment therein Struvite removal and Sludge withdrawal Pumps 

Foam control Support Platforms 

Hoses /Bibs 
Tanks (and modifications to tankage – existing or 
new) 

Influent/Feed Pumps Transformers 

Interconnecting Piping Valves – Manual and Automatic 

Laboratory 
Variable Frequency Drives for blowers and 
pumps 

Ladders (caged or other types) and Handrails Ventilation 

Lighting Walkways/Roofing/Stairs/Gratings/Handrails 

Liquid sampling and analytical work Wireways/Wiring 

Local control panels for blowers etc. Yard Piping 

Mixers Yard Hydrants 
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ADDITIONAL ITEMS BY INSTALLING CONTRACTOR 

 

1 Obtain necessary construction permits and licenses, construction drawings (including 
interconnecting piping drawings) field office space, telephone service, and temporary 
electrical service. 

2 All site preparation, grading, locating foundation placement, excavation for found ation, 
underground piping, conduits and drains. 

3 Demolition and/or removal of any existing structures, equipment or facilities required for 
construction and installation of the PhosPAQ™ system. 

4 Installation of all foundation - supply and installation of all embedded or underground piping, 
conduits and drains. 

5 All backfill, compaction, finish grading, earthwork and final paving. 

6 Receiving (preparation of receiving reports), unloading, storage, maintenance preservation 
and protection of all equipment and materials supplied by Ovivo. 

7 Installation of all equipment and materials supplied by Ovivo. 

8 Supply, fabrication, installation, cleaning, pickling and/or passivation of all interconnecting 
steel piping components. 

9 Provide and install all embedded pipe sections and valves for tank drains and reactor inlets 
and elbows. 

10 All cutting, welding, fitting and finishing for all field fabricated piping. 

11 Supply and installation of all flange gaskets and bolts for all piping components. 

12 Supply and installation of all pipe supports and wall penetrations. 

13 Install and provide all motor control centers, motor starters, panels, field wiring, wireways, 
supports and transformers. 

14 Install all control panels and instrumentation as supplied by Ovivo, as applicable. 

15 Supply and install all electrical power and control wiring and conduit to the equipment served 

plus interconnection between the Ovivo equipment as required, including wire, cable, junction 
boxes, fittings, conduit, cable trays, safety disconnect switches, circuit breakers, etc. 

16 Supply and install all insulation, supports, drains, gauges, hold down clamps, condensate drain 
systems, flanges, flex pipe joints, expansion joints, boots, gaskets, adhesives, fasteners, safety 
signs, and any specialty items such as traps. 

17 All labor, materials, supplies and utilities as required for start-up including laboratory facilities 
and analytical work. 

18 Provide all chemicals required for plant operation and all chemicals, lubricants, glycol, oils or 
grease and other supplies thereafter. 
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19 Install all anchor bolts and mounting hardware supplied by Ovivo; and supply and install all 
anchor bolts and mounting hardware not specifically supplied by Ovivo. 

20 Provide all nameplates, safety signs and labels. 

21 Provide all additional support beams and/or slabs. 

22 Provide and install all manual valves. 

23 Provide and install all piping required to interconnect to the Ovivo’s equipment.  

24 The Contractor shall coordinate the installation and timing of interface points such as piping 
and electrical with the Ovivo Supplier. 

 
All other necessary equipment and services not otherwise listed as specifically supplied by Ovivo. 
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BUDGET PRICE 

Our current budget estimate price for the PhosPAQ™ system, as described in this proposal is: 

Description Price 

PhosPAQ™ system as described above $1,792,500

NOTES – 

1. Our Price and Payment Terms are based on Ovivo's standard terms and conditions, which can be
provided upon request.

2. This price will be valid for thirty (30) days.
3. All prices are excluding Utah state sales and use taxes and any federal taxes which shall be the

sole responsibility of the Client. No additional duties will have to be paid for the equipment

supplied by Ovivo.
4. Pricing is subject to the London Metal exchange index for stainless steel rolled coil calculated

from the original proposal date and is in accordance with the Scope of Supply and terms of this

proposal and any changes may require the price to be adjusted.

Shipping Terms 

FOB Shipping Point, Full Freight Allowed 
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• Sidestreams from anaerobic digestion while representing only about 1% to 3%
of the flow to the mainstream, can contain 10% to 25% of the Phosphorus load,
with concentrations often in excess of 100 mg/L PO4-P

• Thermal Hydrolysis Process (THP) in biosolids management and Biological
Phosphorus (Bio-P) Removal in main treatment works can significantly increase
the Phosphorus content in the sidestreams

• Strict BNR Phosphorus limits and struvite issues in the plant due to cycling of
Phosphorus between and mainstream and sidestreams

• Conventional Phosphorus removal methods consume large amounts of
chemicals while generating high amounts of waste sludge while also severely
depleting the alkalinity of the sidestream

The PHOSPAQTM ADVANTAGE

• Flexibility of design – Can do just
Phosphorus removal or upgrade to
recovery as well

• Low O&M Costs

• Simple and compact construction

• Enhanced Struvite precipitation with free
BOD and Sulfides removal

• Longest experience with large reference
base

THE CHALLENGE

THE OVIVO SOLUTION

The PHOSPAQTM process addresses a critical need of struvite mitigation at 
plants with high levels of Phosphorus in their sidestreams (typically due to 
Biological Phosphorus (Bio-P) Removal or Thermal Hydrolysis Processes 
(THP) in their treatment schemes). The process can further be enhanced to 
include Phosphorus recovery in the form of a slow release fertilizer i.e. struvite 
formed as a byproduct in the process which can be used as an additional source 
of revenue for the plant. Additionally, the system provides an excellent protective 
pre-treatment step ahead of deammonification particularly for plants with THP 
by eliminating inhibitory and competition inducing organic compounds and 
Sulfides thereby allowing for optimization and uninterrupted operation of the 
downstream process without the need to add additional chemicals.

Municipal
BIOSOLIDS 

MANAGEMENT

ovivowater.com info@ovivowater.com

Option to implement Phosphorus removal only

Phosphorus recovery produces a coarse slow release 
fertilizer product, an added revenue stream

No additional alkalinity addition and no excessive 
sludge production

Free organics and Sulfides removal

PHOSPAQ™ PROCESS
SUSTAINABLE PHOSPHORUS REMOVAL 
AND RECOVERY

HOW WE CREATE VALUE

Cost effective removal or recovery of Phosphorus as 
Magnesium Ammonium Phosphate (struvite)

© 2017 Ovivo Inc. All Rights Reserved.



Worldwide Experts
in Water Treatment

CONTACT

1-855-GO-OVIVO
info@ovivowater.com
www.ovivowater.com

Municipal
BIOSOLIDS 

MANAGEMENT

OPERATING PRINCIPLE

The PHOSPAQTM process comprises an aerated tank to which 
the Nitrogen and Phosphorus rich sidestream is added. 
Magnesium Oxide or Magnesium Hydroxide is used to provide 
the Magnesium content to form Magnesium Ammonium 
Phosphate (MAP) aka Struvite. Air is primarily added to mix the 
tank but also helps strip out the Carbon Dioxide increasing the pH 
thereby aiding formation of MAP while also providing free 
BOD removal. The aeration further helps with the 
crystallization process and as the crystals grow and become 
heavier and pass through the specially designed separator, the 
heavier crystals settle into the tank (to be withdrawn from the 
bottom), while the cleaned effluent leaves through the top of 
the separator. The withdrawn struvite can just be dewatered with a 
drain belt, mixed with biosolids and disposed in case of the 
removal configuration. Alternately, additional unit processes 
can be added to further increase the dry matter content of the 
struvite enabling recovery as a bespoke fertilizer (typically coarse 
crystals with average diameter 0.7 mm).

HOW IT WORKS

10 Years of Operational data for the Olburgen WWTP, 
Netherlands

Phosphorus rich influent

Magnesium Oxide/Hydroxide feed

Treated effluent

Struvite removal

Coarse bubble diffused aeration system
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September 13, 2022 
 

Erin Andersen, PE 
Carollo Engineering 
7090 South Union Park Avenue, Suite 600 
Salt Lake City, UT 84047 
 
Tel: 801.233.2506 
Cell: 801.814.7774  
Email: eandersen@carollo.com 

 
 
Re: FKC Co., Ltd. QT07-091322Btb Rotary Drum Thickening Skid 
 for Central Weber Sewer Improvement District, Ogden, UT 
 
Cc: Jeff Wiest, Waterford Systems 
 
 
Erin: 
 
FKC is pleased to provide a rotary screen thickener quotation based on your email dated 
September 8, 2022.  This proposal includes: 
 

 
(1)  One FKC Model RST-S480x2000L Rotary Drum Thickeners (RDT)  
(1)  One FKC Model 100GL Flocculation Tank (FT) 
(1)  One FKC Standard, RST & FT control panel, no PLC or OIT 
(1)  One Solenoid Valve 

 
The rotary drum thickener is quoted to thicken primary sludge from solids concentration of 
3.0% - 4.0% to 6 - 7% total solids. 
 
Please note that the pricing found in this quote does not include all the other equipment 
necessary for a complete thickening application; i.e. polymer system, pumps, logic control, 
field instrumentation, valves, etc.  

 
We hope this information is helpful.  Please contact this office if you have questions, or if 
you need anything further to issue the purchase order. 
 
Sincerely, 
FKC Co., Ltd. 
 
 
 
Trent Bohman 
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A.1.  Proposed Equipment 
 
 

          
Units Description FOB Ogden, Utah * 
   
    1 

 
FKC Rotary Screen Thickener 
Model RST-S480x2000L 

 
See Paragraph B.3. for Pricing 

   
 Material: 100% Municipal Primary Sludge 
   
 Hydraulic capacity: 

Inlet consistency: 
Outlet consistency: 
 

50 gpm 
3 to 4 % TS 
6 to 7% TS 
 

   
 Materials of construction: SS-304 wetted parts 

SS-304 Base 
SS-304 Support Legs & Frame 
Other Painted Carbon Steel 

   
 Speed reducer: SEW Eurodrive Gearbox 

             Motor: 1.0HP 480V/3PH/60Hz          
        
 Other: 

 
 

One (1) 100GL Flocculation Tank 
             SS-304 wetted parts 
             SS-304 Support Legs & Frame 
             SEW Eurodrive Gearbox/motor 
             Motor: 1.0HP 480V/3PH/60Hz 
 
One (1) 1.5-inch Solenoid Valve 
 
One (1) FKC standard control panel, no PLC, no 
OIT. See paragraph B.14 for details. 
 

   
 Delivery: Delivery within five (5) months after notice to 

proceed with manufacturing. 
   

 
*Prices do not include taxes or bonding requirements 
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B. Miscellaneous 
 
 
1. Delivery 
 
On-site delivery will be within five (5) months after notice to proceed with manufacturing. 

 
 

2. Shipping Arrangements 
 
The FKC thickening equipment will be shipped best way overland from  
Port Angeles, Washington to the CWSID facility. 
 
Shipping Terms are FOB Ogden, Utah. 

 
 

3. Equipment Summary 
 
The following summarizes the equipment offered: 

 
(1)  One FKC Model RST-S480x2000L Rotary Drum Thickeners (RDT)  
(1)  One FKC Model 100GL Flocculation Tank (FT) 
(1)  One FKC Standard, RST & FT control panel, no PLC or OIT 
(1)  One Solenoid Valve 

  
Total – US$ 118,000 FOB Ogden, Utah 

     
This proposal and pricing to be offered does not include taxes or bonding. 
 
This proposal does not include all the equipment necessary for a complete thickening 
system. For example, pumps, polymer makedown systems, other valves, flow meters, 
field instrumentation, logic control, etc. are not included in this proposal or pricing. 

 
 

4. Options Offered 
 

None. 
 
 
5.        Effective Period 
 
This proposal shall remain valid 30 days from the date of the proposal. 

 
 
6. Payment Terms 
 
100% with delivery 
Net 30 days 
 
FKC understands that with some contract requirements, up to 10% may be retained until 
successful performance is demonstrated. 
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7. Installation 
 
The Rotary Screen Thickener and Flocculation Tank are shipped ready for installation. 
 
All equipment proposed are delivered separate and independent of one another for 
installation by Contractor. 

 
 

8. Operator Training and Start Up 
 
One (1) trip, three (3) person-days are provided for on-site services for the start-up, of the 
Rotary Screen Thickener and Flocculation Tank. 
 
One (1) trip, two (2) person-days are provided for on-site services including performance 
testing and training of the Rotary Screen Thickener and Flocculation Tank. 
 
Other installation and erection assistance are not included in the price of the equipment 
and generally are not required.  However, the service is available for our standard service 
rates (see the enclosed rate sheet). 
 
 
9. Warranty 
 
FKC’s mechanical warranty covers material and workmanship for a period of 18 months 
after delivery or 12 months after 1st date of beneficial use, whichever comes first. 
 
 
10. Documentation Schedule 
 
The drawings provided with this scope of supply are reference drawings only. 
 
A. Approval Drawings - within 6 weeks after receipt of purchase order 

       Buyer must return approval drawings within 14 days  
       or delivery schedule will be affected 

B. Certified Drawings - within 2 weeks after return of approval drawings 
C. Operation and Maintenance Manuals – Before shipment 
 
 
11. Performance Guarantee 
 
The performance figures and conditions denoted in section A of this proposal constitute 
FKC Co., Ltd.’s performance guarantee and the conditions required to meet the guarantee.  
All of the consistency figures are based on total solids (TS) not total suspended solids 
(TSS) unless otherwise indicated. 
 
In the event that performance is not met, FKC will provide all parts, engineering, and labor 
associated with the work necessary to bring the equipment into conformance with the 
performance guarantee. 
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12. Notes and Clarifications 
 
This Scope of Supply and pricing offered does not include taxes or bonding.  It is 
expected that the taxes will be paid directly by the Purchaser to the applicable 
government agencies. 
 
This proposal does not include all the equipment necessary for a complete thickening 
system. For example, pumps, polymer makedown systems, other valves, flow meters, 
field instrumentation, logic control, etc. are not included in this proposal or pricing. 
 
Anchor bolts will be sized by FKC with PE Structural Engineer stamped calculations, 
but anchor bolts will be provided by the Purchaser. 
 
 
13. Spare Parts List 
 

 None. 
 

 
 14. Control Panel Information 
 

 NEMA 4X 304SS enclosure 
 VFD for the floc tank motor, 1 HP with line reactor & ethernet connection 
 VFD for the thickener motor, 1HP with line reactor & ethernet connection 
 Process E-stop on Panel Door 
 Floc Tank OOR switch, ON/OFF, FAIL, and SPEED indicators with SPEED 

 potentiometer 
 Rotary Drum Thickener OOR switch, ON/OFF, FAIL, and SPEED indicators 

with SPEED potentiometer 
 NO PLC 
 NO OIT 
 NO Ethernet Switch 
 The 2 AI, 2 AO, 2 DI, and 7 DO external interfaces 

o 2 AI’s, RDT speed command, FT speed command 
o 2 AO’s, RDT speed feedback, FT speed feedback 
o 2 DI’s, RDT run command, FT run command 
o 7 DO’s, RDT in remote, RDT on, RDT fail, FT in remote, FT on, FT 

fail, Estop status 
 Side mounted 800 BTU air conditioner 
 power supply/control for one solenoid valve 
 TVSS & 480/120 VAC Transformer 
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Scope Letter - MIP033536-01 Central Weber Sewer - WAS pumps - Carollo 
Bid Date: 12/20/22 
Engineer:  
Addendum:  

Clarifications 
Please note there are clarifications to your quote. Please see detailed clarification items in the section labeled 
Scope of Supply. 

Terms 
Offer is firm if accepted in writing by 90 days of bid date and released for manufacture and shipment prior to 
one year of bid date. Orders not released per above are subject to escalation. 

Terms: Terms are to be negotiated and are subject to NOV's Credit Department approval. Orders accepted on 
the basis that we are to furnish the material and services covered by our scope only and that the purchase 
order is made out to:  

National Oilwell Varco, LP.  

PO Box 205155  

Dallas, TX 75320-5155
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Section:  Paragraph:  Item(s): 

Pump and Application Details 

Moyno® Z37AC11RMB/E Pump 

 
 

Pump Materials 
Castings C - Cast Iron Shaft Seal Standard Mechanical Seal 
Internals 1 - Code 1 Suction 6.00IN 125LB ANSI Flat Faced Flange 
Stator R - Nitrile Rubber (NBR) Discharge 6.00IN 125LB ANSI Flat Faced Flange 
Rotor Standard Size Mark 1  Speed 259 RPM 
Suction: Force: 450 lbf Moment: 750 ft*lbf Discharge: Force: 450 lbf Moment: 750 ft*lbf 

Conditions of Service 
Material 
Description 

Sludge  

Viscosity Assumed 500 
CP 

Capacity 90GPM Vap Press  PSI 

Sp Gravity 1.03 Suct Pressure 0 FT NPSH Avail Assumed 
Flooded 

Temp 70 F Disch Pressure 35 FT NPSH Reqd 2.58 ft 
Abrasives None Diff Pressure 35 FT pH 7 
Solids % 0% Hrs/Day 24 Duty Cycle Continuous 

Mechanical Seal Information 

Vulcan Single Mechanical Seal 

  

Type: 147  
Shaft Size: 65mm 
Rotary Face: Silicon Carbide 
Stationary Face: Silicon Carbide 
Elastomer: Fluoroelastomer 
Gland: 316 Stainless Steel 
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Section:  Paragraph:  Item(s): 

Scope Of Supply 
Qty  Item  Description 

3  PUMP  Moyno EZ Pump Model: Z37AC11RMB/E; w/  Vulcan Single Mechanical Seal Type: 147; Std Moyno Seal PN: 
M065139G;  

3  BASEASM  Carbon Steel Brake Bent Base;  

3  MOTOR  PN: 4242453004; Weg 5HP 184TC C‐Faced Premium Efficient AC Motor; Weg PN: 00518ET3ER184TC‐W22 

3  GEAR REDUCER  NORD C‐Faced Reducer; Model: SK672.1F‐184TC‐200MM; RPM: 259; Ratio: 6.75:1; Flange Mounted w/ 250mm 
Flange, 40mm X 100mm Shaft; 14.2mm Cross Drilled Pin Hole;Ref Drw: REF Shaft PN; Mount Position: M1; Class: 
II;  Options: PN: 4242479012 

3  Std Warranty  Moyno Standard Warranty: The warranty period is 18 months from the date of shipment from the factory or 12 
months from the date of installation at the customer's facility, which ever period expires first; 

  Total Price for (3) pkgs.:  $32,133.00  Estimated Delivery 14‐16 Weeks from receipt of order, or 
approval for manufacture. Please verify with factory for 
actual lead time at time of purchase or release for 
manufacture. 

Clarifications 
Unless specifically mentioned in our detailed offer for each item listed, the following are NOT included in our price 

whether specified or not: 

Anchor Bolts, Gauges, Panels, Seal or Packing Flush Hardware, Controls, Contacts, VFDs, Starters (AC Motors), 

Tools, Valves, Video Equipment/Taping, Lubricants, Pressure Switches, Special Paint or Paint Preparation, 

Timers, Taxes and Noise & Vibration Testing. 

Additional Comments/Notes 

COVID-19 NOTICE: Due to the on-going COVID-19 pandemic and various Governmental directives, 
company measures and uncertainties arising therefrom (collectively “COVID-19 Effects”), all quoted 
delivery dates for products and completion dates for the work are NOV’s best estimates made at the time of 
the quote and are not binding on NOV.  Accordingly, NOV assumes no risk for COVID-19 Effects on 
NOV’s ability to deliver the products or perform the work by the dates quoted. If the delivery of products 
or execution of work is affected by COVID-19 Effects, NOV shall be entitled to take reasonable measures 
with respect to COVID-19 Effects, to have an extension of time as needed, to deliver the products or 
complete the work and to obtain a reasonable compensation for all additional direct costs incurred by NOV 
as agreed with Customer in good faith. For purposes of this COVID-19 Notice, NOV shall mean the NOV 
affiliate named above and Customer shall mean the customer to which NOV issued to quote, order 
acknowledgement or other documents. We are monitoring this situation extremely closely and formulating 
plans on a case-by-case basis to try to ensure seamless support for our customers. We would ask that you 
contact your NOV Sales representative if you have any specific challenges or concerns. 
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Section:  Paragraph:  Item(s): 

Performance Curve – EZ Z37AC11RMB/E 
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TYPICAL G. A. DRAWING PLEASE USE 
AS REFERENCE DO NOT USE FOR 
MOUNTING PURPOSES  
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 350 SMC DRIVE    
 SOMERSET, WI 54025 
 PH: (715) 247-3433 
 FAX: (715) 247-3438 
 www.schwingbioset.com 

 
 
A message from our President/CEO: 
 
Thank you for your inquiry.  We are honored you have chosen to discuss how a Schwing Bioset solution can 
solve your specific challenges.  We feel you will soon discover our contributions will provide recognizable value, 
and our solution will provide the long-term peace of mind only felt when quality products have been selected.  
Along each step of the way, we are sure your confidence will build that you have made the right choice in 
selecting Schwing Bioset to assist with the development, design, and execution of your project.   
 
Schwing Bioset has been solving the challenges faced by Wastewater Treatment Plants and Biosolids 
Management professionals for over thirty years from our simple beginnings as a piston pump supplier.  Now in 
our fourth decade, we offer a wide range of products with best-in-class performance and reliability that we feel 
is unmatched by anyone in our industry. 
 
Additionally, Schwing Bioset offers best-in-class aftermarket service and spare parts to support our ever 
expanding customer base.  After all, without the support of quality trained service technicians and rapid spare 
parts delivery, the best technology in the world can’t do its job if you can’t turn it on. 
 
But we aren’t stopping here.  Schwing Bioset continues to invest in Research & Development to continually 
improve our current products and to develop and identify new technology that will help sustain our Cities for 
the next generations to come.  Reducing power demands, recovering nutrients, increased efficiency, and 
creating value-added products from biosolids are just a few of the many ways we are evolving from our 
beginnings in this business as a pump supplier. 
 
And speaking of our business, it is guided by the Core Values shared on the following page.  These values act as a 
beacon to guide us into the future as we grow, keeping us in line with our original goals.  Also included is your 
list of primary contacts into our company.  As you communicate your challenges and work towards a solution 
with us, know that each of these individuals, along with everyone else in our Company, was hired with these 
Core Values as a benchmark.  This team of experts, collectively known as Schwing Bioset, will be working 
diligently to make your project a success. 
 
Continually looking to the future, we believe the solution offered in this proposal will prove to be your most cost 
effective and sustainable option to implement within your project. We look forward to your favorable review 
and to welcoming you to the hundreds of other Wastewater Plants who already enjoy the benefits of a Schwing 

Bioset solution.  We are Engineered to Excel. 
 
Sincerely, 
Thomas Anderson 
President/CEO 
 



12/7/2022 SBI Proposal 2022413 Page 3 of 18 

 

 

Core Values: 
 

 Caring:  Every employee has pride of ownership in their work with a genuine interest in our Client’s 
success.  We offer a workplace that allows a healthy balance between work and home life to inspire 
exceptional performance.  

 Decent People:  We are true professionals who respect the people we work with, both inside and 
outside of the company, and earn the respect of others.   

 Dedicated Experts:  We are comprised of the top talent in our respective fields, recruited and trained for 
the singular goal of contributing to the success of our Clients and our Company.   

 Solutions Above and Beyond:  We develop, provide, and support customer solutions that surpass our 
Client’s expectations.  

 Absolute Customer Satisfaction:  We sleep well knowing our customers are happy. 
 

 

Your Schwing Bioset, Inc. Contacts: 
 

 

 

Great Lakes   Northeast 
Eric Wanstrom   Abis Zaidi 
203-731-0977   715-243-9723 
ewanstrom@schwingbioset.com    azaidi@schwingbioset.com 
 

Central    West 
Kevin Bauer   Joshua DiValentino 
715-243-4597   612-867-4429 
kbauer@schwingbioset.com  jdivalentino@schwingbioset.com 
 

Southeast   Outside US & Canada 
Tom Welch   Chuck Wanstrom 
239-216-1776   612-805-8664 
twelch@schwingbioset.com  cwanstrom@schwingbioset.com  
 

Service    Spare Parts 
Jim Dickerman   Brad Dopp 
715-500-1912   715-350-6912 
jdickerman@schwingbioset.com bdopp@schwingbioset.com 

 



12/7/2022 SBI Proposal 2022413 Page 4 of 18 

Capabilities: 
(Ctrl-Click the images below to link to web page) 

 
 
 

  
  

  
  

  
  

  
  

  
  

  
 
 
 
 
 



12/7/2022 SBI Proposal 2022413 Page 5 of 18 

 
 

 
 350 SMC DRIVE    
 SOMERSET, WI 54025 
 PH: (715) 247-3433 
 FAX: (715) 247-3438 
 www.schwingbioset.com 
 
 
December 7, 2022 
 
Jade Echard 
Carollo Engineers, Inc. 
7090 South Union Park Avenue, Suite 600 
Midvale, UT  84047 
 
 
Attention: Ms. Echard 

Phone: 801-233-2527 
Mobile: 435-671-2687 
Email: jechard@carollo.com  

 
Subject: NuReSys Process – Phosphorus Removal System 
 Hybrid Mode Operation with Struvite Harvest 
  
 Schwing Bioset, Inc. Budgetary Quotation No. 2022413 
 
Dear Ms. Echard, 
 
We thank you for the opportunity to provide you with this proposal for your Phosphorus Recovery 
project.  Schwing Bioset Inc. (SBI) is pleased to provide the following budgetary proposal, subject to the 
following General Comments, which form an integral part of this offer.  
 
GENERAL COMMENTS: 
1. This proposal is configured in our Hybrid operating mode, with the CO2 Release Tank (CO2RT) 

receiving digestate and the Crystallization Reactor receiving filtrate from Rotary Drum Thickener 
(RDT) and Belt Filter Press (BFP) operations (WITH 100 GPM BFP wash water).  The CO2RT is 
aerated to adjust / optimize the pH of the digestate material to a range more conducive for Struvite 
crystallization (approx. 7.6-7.8), with the formed crystals from the CO2RT typically captured with 
the wet cake in dewatering operations.  MgCl2 is dosed to the Reactor to maintain a Mg2+ 
concentration that efficiently promotes Struvite (MgNH4PO4 *6H2O) crystallization within the 
Reactor.  The Reactor is equipped with a mixer to maintain well-mixed conditions within the tank 
for the filtrate and MgCl2 feed streams and to promote efficient reaction conditions.   

2. As we do not have pH data or titration information for the individual and / or combined Reactor 
filtrate stream(s), per our experience, this will likely require the addition of NaOH at the Reactor for 
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pH adjustment.  As such, we have added a small NaOH dosing pump set in our scope of supply for 
final pH adjustments in the Reactor, as necessary 

3. Please see attachment “SBI Proposal 2022413 Schematic PFD-P&ID - HYBRID” for details on the 
presently offered Phosphorus Removal system. 

 
 
NURESYS NUTRIENT RECOVERY SYSTEM SUMMARY 
 
 

NUTRIENT PROCESSING SUMMARY 
 

Process Medium:  Anaerobic Digestate to the CO2RT 
 RDT, BFP & Wash Water to the Crystallization 

Reactor 
Feed Rate: Digestate to CO2RT: 

Maximum 0.1698 MGD / 117.9 GPM 
 
RDT, BFP & Wash Water to Reactor:  
Maximum 0.6621 MGD / 459.8 GPM 

Average Feed Temperature: 75-95 deg F Assumed for Digestate Feed 
68-75 deg F Assumed for the Combined Filtrate 
Feed 

Operating Conditions: 24 hr/day, 7 days/week 
Solids Concentration (wt%): ~ 2.5 wt% TSS per supplied data 
Parameter NuReSys Feed NuReSys Effluent 
PO4-P Concentration (mg/L): 758 to the CO2RT 

214 to the Reactor 
~ 742 
15-20 mg/L1 

PO4-P Conversion / Reduction Rate (%): ~97-98% 
NH4-N (mg/L): TBD TBD 
pH: TBD for Digestate 

and Filtrate Streams 
~ 7.6-7.8 

 
Struvite Mass Balance (lb/day): 

 
Estimated REACTOR Struvite Production Rate 
(based on above-estimated PO4-P to hexahydrate 
Struvite conversion rate and without superficial 
moisture):  
8,503 to 8,722 lb/day 
 
Estimated Struvite Recovery / Harvest Rate 
(without superficial moisture):  
7,228 to 7,414 lb/day 
(based on an 85% Struvite harvest rate) 
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Estimated Struvite Recovery / Harvest Rate (with 
approx. 10 wt% superficial moisture from Grits 
Washer to Truck Loading): 
8,031 to 8,238 lb/day 

Electrical Power Estimate: 
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
41.3 to 50.3  [30.8 to 37.5] 
93.5                [69.7] 

MgCl2 Dosage Rate Expected Range2: 
Liters Per Day (LPD) and Gallons Per Day (GPD) 
per Various Molar Dosing Rates (MDR) 
 
 

 
Reactor 
Feed GPM 

459.8 459.8 459.8 459.8 

MDR 1.0 1.13 1.27 1.4 
LPD 4,144 4,696 5,249 5,801 
GPD 1,095 1,241 1,387 1,533 

 

NaOH Dosage Rate Expected Range3: 
Liters Per Day (LPD) and Gallons Per Day (GPD) 
per Various pH Increase 
 
 

 
Reactor 
Feed GPM 

459.8 459.8 459.8 459.8 

pH Increase 0.5 0.75 1.00 1.25 
LPD 622 933 1,244 1,556 
GPD 164 246 329 411 

 

1Residual concentration may be lower depending on reagent dosage rate, pH, and retention time. 
2Calculations are based on a 30 wt% MgCl2 Solution at 20 deg C.         
3Calculations are based on a 50 wt% NaOH solution at a 1.512 SG. 
 
 

NURESYS SYSTEM EQUIPMENT SUMMARY 
 
A. CO2 Release Tank -  Aerated tank that receives the feed material and adjusts the pH of the material 

to optimize Struvite formation in the Crystallization Reactor. 
B. Crystallization Reactor - Continuously-mixed Reactor tank provides environment for Struvite crystal 

formation and growth. 
C. Chemical Dosing System - Provides metered dosing of Magnesium Chloride (MgCl2) and NaOH at 

the Reactor and Antifoam solution at the CO2RT. 
D. Struvite Harvesting System - Recovers a portion of the formed Struvite.  
E. Process Controls - PLC-based control logic for process automation and networking. 
 
 
A. CO2 RELEASE TANK 
 
Quantity: One (1) Unit 
Material of Construction: 304 stainless steel, with upper four (4) feet 

strake, roof and internals in 316 SS 
Vessel Volume: 21,150 Gallons (80.1 m3) NET liquid volume 

23,688 Gallons (89.7 m3) GROSS volume 
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(includes headspace) 
Vessel Height X Diameter: 12’ Ø x 25.67’ tall 

(overall vessel height, not including top-side 
safety railing or clearance below vessel to 
grade) 

Aeration Blower: 
Normal Operating kW: 
Installed kW: 

 
11.74 to 15.08  [8.76 to 11.24] 
25.0                    [18.6] 

CO2 Release Tank Underflow Pump1  
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
0.26                    [0.20] 
3.0                      [2.24] 

1Active approx. 4 hr. / day for solids transfer operations from CO2 Release Tank to dewatering.  Normal 
BHP [kW] adjusted over a 24-hr period (example: BHP, adjusted = BHP, normal * (4/24)).   
 

Scope includes: 
1. One (1) CO2 Release Tank for trimming pH of process stream with ancillary instruments and 

equipment shipped separately for field erection.   
2. One (1) factory-installed air manifold with coarse diffuser nozzles provided near the bottom of the 

tank for air dispersion.   
3. One (1) rotary lobe, positive displacement, variable speed blower to provide compressed ambient 

air to the CO2 Release tank.  Blower includes sound attenuation enclosure, air inlet filter, pressure 
relief valve, temperature & pressure instruments, variable frequency drive (VFD) and controls.   

4. One (1) rotary lobe pump to intermittently transfer settled solids from the CO2 Release Tank to the 
Reactor and from the Reactor to dewatering operations.  Pump is provided with manual inlet / 
discharge isolation valves, inlet / discharge flexible connectors, discharge check valve and a 
discharge pressure indicator with gauge isolation. 

5. One (1) pneumatically actuated knife gate is included to automate intermittent solids transfer 
operations for the above-noted solids transfer pump (knife gate acts as pump’s inlet isolation 
valve).   

6. Two (2) pH probes are provided for monitoring sludge pH in the CO2RT and adjusting the aeration 
rate to the tank.  One (1) 4-channel pH transmitter will be provided for the CO2RT that will support 
both the CO2RT and Reactor pH probes. 

7. One (1) 120 V, normally closed, energize-to-open solenoid valve is provided for intermittent, 
automated pH probe rinsing. 

8. One (1) magnetic flowmeter to monitor the influent material flow.  Flow meter is provided with 
two (2) manual isolation valves. 

9. One (1) magnetic flowmeter to monitor flow during solids transfer operations from the CO2RT to 
the Reactor and from the Reactor to dewatering operations.  Flow meter is provided with isolation 
valve(s) as needed. 

10. One (1) tank level transmitter and one (1) level switch are provided for monitoring digestate level 
in the tank.   

11. One (1) tank foam switch is provided to provide a foam signal to the control system and initiate anti 
foam automated actions. 

12. One (1) 120 V, normally closed, energize-to-open solenoid valve is provided for intermittent, 
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automated foam switch probe rinsing. 
13. CO2RT is provided with three (3) internal water spray nozzles for foam control.  One (1) 120 V (or 

per local supply), normally closed, energize-to-open solenoid valve is provided for each foam 
control spray nozzle - three (3) foam control water solenoid valves & spray assemblies total.  
Should the foam condition persist for a pre-determined duration, the anti-foam chemical dosing 
system will automatically be activated to provide additional foam control / relief.  See following 
Chemical Dosing Equipment section for further details in this regard.   

14. CO2RT for each case is supplied with support steel to elevate the unit to achieve approx. 4 ft 
clearance under the unit to grade.  Support steel is provided in painted steel materials or 304 SS, 
whichever is more economical at the time the order is placed or per customer preference.   

15. Top-side access to the CO2 Release Tank is via the SBI-provided ladder for the vessel.  Ladder is per 
OSHA requirements. 

16. CO2 Release Tank to be provided with top-side safety railing, toe-boards, etc. per OSHA 
requirements.   

17. One (1) overflow connection to the dewatering operations. 
18. SBI will provide one (1) set of external feed pipe supports from four (4) ft above grade to the feed 

piping’s termination point on the vessel’s exterior (external piping to be supplied and installed by 
others).  SBI will also provide one (1) set of vertically oriented, minimum twelve (12) inch-wide, 
channel-style supports (hole pattern TBD) up the external vertical wall of the vessel for the 
installing Contractor to install external wash water and chemical dosing piping and electrical / 
instrumentation conduit, etc.  All internal feed, and wash water / chemical dosing piping and pipe 
supports are factory-installed by SBI in the vessel.  Upper 4 ft of internal piping (from tank eave 
height) is in316 SS materials.  Balance of internal piping is in 304 SS materials 

 

SBI scope of supply does not include the following items: 
 CO2 Release Tank feed pump(s) or their motor starters / control.  SBI will provide a flow 

measurement signal (via the SBI-provided flow meter) to the plant for controlling customer-
supplied (or existing) digestate feed pumps to the proposed system. 

 Odor control or treatment of odorous air from CO2 Release Tank.  The estimated exhaust air 
rate from the CO2 Release Tank is approx. 250 to 350 ft3/min (depending on operating 
conditions) that is at the approx. material temperature within the vessel and 100% relative 
humidity.  To prevent the buildup of potentially corrosive gases in the Reactor and Settling Tank 
units’ headspace areas, we would recommend aspirating these freeboard volumes as well.  The 
Reactors’ freeboard / headspace volume is approx. 462 ft3.  The Settling Tank’s headspace is 
also approx. 462 ft3 (total 924 ft3 for the Reactor and Settling Tank). 

 All interconnecting piping, fittings, etc. 
 Water supply and pumps. 

 
 
B. CRYSTALLIZATION REACTOR 
 
Quantity: One (1) 
Material of Construction: 304 stainless steel, with upper four (4) feet 

strake, roof and internals in 316 SS 
Vessel Volume: 31,120 Gallons (117.8 m3) NET liquid volume 
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34,575 Gallons (130.9 m3) GROSS volume 
(includes headspace) 

Vessel Height X Diameter: 14’ Ø x 31’ tall 
(overall vessel height, not including top-side 
safety railing or clearance below vessel to 
grade) 

Tank Mixer: 
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
5.0 to 10.0     [3.7 to 7.5] 
15.0                 [11.2] 

      
Scope includes: 
1. One (1) agitated Crystallization Reactor with circulating flow to promote intensive mixing of the 

centrate material and dosed MgCl2, optimize Struvite crystal formation and maximize Struvite 
precipitation. 

2. Reactor includes one (1) roof-mounted variable speed agitator to promote blending of MgCl2 
solution with the centrate fed to the unit.  Impellers are coated with Halar.  Shaft is supplied in 316 
SS (not coated).  Impellers are standard design for centrate service.     

3. Two (2) pH probes and one (1) pH transmitter are provided for monitoring sludge pH in the Reactor 
and adjusting the final NaOH injection rate to the tank.  

4. One (1) 120 V solenoid valve is provided by SBI to automate pH probe daily wash water rinsing 
operations. 

5. One (1) tank high level switch is included for the unit to provide a high-level alarm for the tank. 
6. One (1) tank level transmitter included for the tank. 
7. One (1) overflow connection is provided for an overflow feed arrangement from the Crystallization 

Reactor to the Harvest Settling Tank. 
8. Four (4) manually adjustable diaphragm valves are provided in PVC / CPVC materials to act as 

“flow-balancing” valves for the four (4) MgCl2 injection points for the Reactor tank.  Valves to be 
supplied by SBI as a “matched set” to the following vacuum breaker valves.   

9. Four (4) vacuum breaker valves are supplied to assure proper flow of MgCl2 solution into the 
Reactor tank.  Flow from the one (1) MgCl2 solution supply header to the four (4) injection point 
“branches” from the header is balanced via the above-noted manually adjustable diaphragm 
valves.     

10. One (1) vacuum breaker valve is supplied to assure proper flow of NaOH solution into the Reactor 
tank if caustic dosing is required to complete pH adjustment. 

11. Vessel is supplied with support steel to elevate the unit to achieve approx. four (4) ft clearance 
under the unit.  Support steel is provided in painted steel materials or 304 SS, whichever is more 
economical at the time the order is placed or per customer preference.   

12. Top-side access to the Reactor is via the SBI-provided ladder for the vessel.  Ladder is per OSHA 
requirements. 

13. Reactor to be provided with top-side safety railing, toe-boards, etc. per OSHA requirements.   
14. SBI will provide one (1) set of external feed pipe supports from four (4) ft above grade to the feed 

piping’s termination point on the vessel’s exterior (external piping to be supplied and installed by 
others).  SBI will also provide one (1) set of vertically oriented, minimum twelve (12) inch-wide, 
channel-style supports (hole pattern TBD) up the external vertical wall of the vessel for the 
installing Contractor to install external wash water and chemical dosing piping and electrical / 
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instrumentation conduit, etc.  All internal feed, and wash water / chemical dosing piping and pipe 
supports are factory-installed by SBI in the vessel.  Upper 4 ft of internal piping (from tank eave 
height) is in316 SS materials.  Balance of internal piping is in 304 SS materials.   

 
 
C. CHEMICAL DOSING SYSTEM 
 
Antifoam Chemical Pump Qty: One (1) 
Antifoam Pump Electrical: 
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
0.17 to 0.33      [0.12 to 0.25] 
0.50                    [0.37] 

 
NaOH Chemical Pump Qty: One (1) 
NaOH Pump Electrical: 
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
0.17 to 0.33      [0.12 to 0.25] 
0.50                    [0.37] 

 
MgCl22 Pump Qty: One (1)  
MgCl22 Pump: 
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
0.33 to 0.67       [0.25 to 0.50] 
1.0                       [0.75] 

 
Scope includes: 
1. One (1) variable speed antifoam chemical dosing pump for CO2RT foam control.  Pump will be 

factory-mounted in a wall-mount assembly that is pre-piped and pre-wired to expedite field 
installation of the equipment (field installation by others).  Pump operation is automated in 
response to CO2RT foam switch detection / activation.   

2. Antifoam pump assembly will be provided with one (1) calibration column and the calibration data 
will be used to develop a flow curve as a function of pump operational speed.  As such, we are not 
providing separate flow-measuring equipment for the antifoam pump assembly.   

3. Antifoam pump assembly to be provided with a pressure relief valve, pressure reducing valve, 
isolation valves and all other necessary accessories for a completely functioning system. 

4. One (1) variable speed NaOH chemical dosing pump for Reactor pH control.  Pump will be factory-
mounted in a wall-mount assembly that is pre-piped and pre-wired to expedite field installation of 
the equipment (field installation by others).   

5. NaOH pump assembly will be provided with one (1) calibration column and the calibration data will 
be used to develop a flow curve as a function of pump operational speed.  As such, we are not 
providing separate flow-measuring equipment for the antifoam pump assembly.   

6. NaOH pump assembly to be provided with a pressure relief valve, pressure reducing valve, isolation 
valves and all other necessary accessories for a completely functioning system 

7. One (1) variable speed MgCl2 chemical metering pump to be provided to control magnesium 
chloride flow into Reactor to support efficient Struvite formation reaction.  MgCl2 pump will be 
factory assembled to a wall-mount unit, with all accessories, at the factory so that the assembly is 
pre-piped and pre-wired for expedient field installation by the installing Contractor.   
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8. MgCl2 pump wall-mount assy. will be provided with a calibration column and the calibration data 
will be used to develop a flow curve as a function of pump operational speed.  As such, we are not 
providing separate flow-measuring equipment for measuring the rate of MgCl2 being dosed into 
the system.   

9. MgCl2 pump assembly to be provided with a pressure relief valve, pressure reducing valve, isolation 
valves and all other necessary accessories for a completely functioning system. 

10. All wiring and plumbing to and from the wall and / or floor-mount assemblies is by others. 
 
 

D. STRUVITE HARVESTING SYSTEM 
 
Quantity: One (1) 
Struvite Settling Tank 304 stainless steel, with upper four (4) feet 

strake, roof and internals in 316 SS 
Vessel Volume: 18,343 Gallons (69.4 m3) NET liquid volume 

21,798 Gallons (82.5 m3) GROSS volume, 
including headspace 

Struvite Settling Tank Diameter X Height: 
(overall vessel height) 

 14’ Ø x 27’ tall 
(overall vessel height, not including top-side 
safety railing or clearance below vessel to 
grade) 

Struvite Harvest Washer Capacity: Up to 158 GPM   
Struvite Harvest Washer Est. Footprint: 13.5’ L x 3.7’ W x 7.5’ H 
Struvite Washer: 
Normal Operating BHP [kW]: 
Installed HP [kW]: 

 
0.75     [0.56] At Average Daily Flow 
1.0       [0.75] 

Struvite Recovery Cyclone Feed Pump:  
Normal Operating BHP [kW]: 
Installed kW: 

 
21.42    [15.98] 
40.0      [29.8] 

Harvest Lock Air Compressor1: 
Normal Operating BHP [kW]: 
Installed kW: 

 
1.41      [1.05] 
7.5        [5.59] 

1Harvest Air Compressor electrical consumption multiplied by a factor of 0.25 (15/60), as it typically 
operates approx. 15 minutes per hour for harvest operations.   
 
Scope includes: 
1. One (1) Settling Tank to receive overflow centrate from the Reactor and cyclone overflow stream to 

help separate smaller Struvite crystals from larger particles, promote additional Struvite crystal 
growth and maximize Struvite precipitation. 

2. Top-side access to the Settling Tank is via the SBI-provided walkway from the top of the Reactor 
tank.   

3. One (1) Harvest Cyclone (“cyclone,” “hydrocyclone”) shall be utilized to separate Struvite fed to it 
from the Settling Tank.   



12/7/2022 SBI Proposal 2022413 Page 13 of 18 

4. One (1) rotary lobe Cyclone Feed Pump is supplied to feed the above-noted cyclone from the 
Settling Tank’s Cyclone Feed Pump connection.  Pump is provided with isolation valves, 
instruments, etc. as needed.     

5. One (1) Harvest Lock (intermittent operation), to receive the centrate / Struvite slurry from the 
Reactor prior to the Struvite Washer and prevent Struvite Washer volumetric overloading.  

6. Harvest Lock is provided with pneumatically actuated inlet and discharge knife gates and necessary 
control instrumentation.     

7. One (1) Harvest Air Compressor to air-boost the centrate / Struvite slurry from the bottom of the 
Reactor to the Harvest Lock.  Assembled air compressor package includes low oil level switch and 
automatic accumulator tank drain.  Air compressor additionally equipped with a filter-regulator, 
discharge check valve and solenoid valve for harvest operations. 

8. One (1) Struvite Washer-Classifier shall wash and separate Struvite from the centrate from the 
Harvest Lock.     

a. Struvite Washer shall utilize an integral, shaftless, inclined conveyor with replaceable 
UHMW liner. 

b. Struvite Washer trough shall be provided with a drain valve.  Piping beyond the drain valve 
to be supplied by others. 

c. Tank is provided with flanged inlet, overflow drain connections. 
d. Wash water / overflow shall be returned to head of plant. 
e. Struvite discharged to following Struvite Distribution Screw. 

 
 
E. CONTROLS  
 
Quantity: One (1) Lot 

 
Scope includes: 
1. Main Process Control Panel enclosure shall be NEMA 4X, 304 stainless steel, free standing.  
2. External power supply shall be 480V / 3 / 60Hz. A circuit breaker disconnect switch shall be 

provided at the front of the panel (or per local electrical supply voltage / frequency). 
3. Allen Bradley ControlLogix PLC shall be used to control panel functions. 
4. Touch-screen interface shall be used for operator input, status monitoring, local controls, and 

alarm notification. 
5. A POWER ON/OFF indicator light, EMERGENCY STOP pushbutton, ALARM indicator light, and 

ALARM RESET pushbutton shall be provided at the front of the panel. 
6. Variable speed drives and / or starters for the following equipment shall be furnished by Schwing 

Bioset and either placed in the above-noted panel enclosure (with appropriate air conditioning or 
cooling / ventilation, as needed) or in a separate, enclosure from the control panel enclosure (with 
ventilation and / or air conditioning, as needed), or remote mounted near equipment: 

 Qty = 1 Aeration Blower, VFD. 
 Qty = 1 CO2RT Solids Transfer Pump, VFD. 
 Qty = 1 Crystallization Reactor Mixer, VFD. 
 Qty = 1 Magnesium Chloride Dosing Pump, VFD. 
 Qty = 1 NaOH Dosing Pump, VFD. 
 Qty = 1 CO2RT Antifoam Chemical Dosing Pump, VFD. 
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 Qty = 1 Cyclone Feed Pump, VFD. 
 Qty = 1 Harvest Air Compressor, Starter. 
 Qty = 1 Struvite Washer, Starter. 

 
 

SPARE PARTS 
 
No spare parts are provided in this proposal.  As the project progresses and final equipment selections 
are made, a priced spare parts list will be provided.   

 
 

SPECIAL TOOLS 
 
No special tools are provided in this proposal.  As the project progresses and final equipment selections 
are made, a priced special tools list will be provided.   
 
FIELD SERVICE 
 
Schwing Bioset shall provide a NuReSys systems specialist to supervise system installation, assist start-
up and / or to train the owner’s personnel in the operation and maintenance of the Schwing Bioset 
supplied equipment and for Performance Testing.  The NuReSys systems specialist shall be made 
available for up to Twelve (12) days over up to Three (3) trips.  If required, additional service may be 
purchased at the prevailing rates at the time service is performed.  
 
Schwing Bioset shall provide a trained service technician to supervise NuReSys System installation, 
assist start-up, optimize system controls and / or to train the owner’s personnel in the operation and 
maintenance of the Schwing Bioset supplied equipment and for Performance Testing.  The service 
technician shall be made available for up to Twelve (12) days over up to Three (3) trips.  If required, 
additional service technician is required, assistance may be purchased at the prevailing rates at the 
time service is performed.  
 
Schwing Bioset shall provide an Electrical Engineer to supervise NuReSys System installation, assist 
start-up, optimize system controls and / or to train the owner’s personnel in the operation and 
maintenance of the Schwing Bioset supplied equipment and for Performance Testing.  The Electrical 
Engineer shall be made available for up to Twelve (12) days over up to Three (3) trips.  If required, 
additional service technician is required, assistance may be purchased at the prevailing rates at the 
time service is performed.  
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SCOPE OF SUPPLY SUMMARY 
 

Item Quantity 
A. CO2 Release Tank One (1) Unit 
B. Crystallization Reactor: One (1) Unit 
C.  Chemical Dosing System: One (1) Lot 
D.  Harvesting System W/Settling Tank, Washer-Classifier & 
Bagging Stations: 

One (1) Lot 

E.  Process Controls: One (1) Lot 
Field Service: One (1) Lot 

 

Total Budgetary Price for above listed scope of supply …………………….…………………………………..………… TBD 
 
All prices are quoted: 
DAP Plant Site, Ogden, UT, USA 
Price is in US Dollars (USD)  
 
 

UNFORSESEEN MARKET CONDITIONS 

Unforeseen Market Conditions shall mean an increase in the price of a finished material or equipment due to an 
increase in the price of the materials used to fabricate said materials or equipment which occurs after the date 
of the quotation that was unknown to the manufacturer prior to the date of the quotation. 
 

The OWNER recognizes the potential for Unforeseen Market Conditions in the current COVID environment.  Bids 
submitted are based on current pricing available at the time of bidding.  Should actual costs, or appropriate 
Producer Index, increase more than 3% between the date of the quotation and major equipment deliveries the 
OWNER will allow a change of cost through a Change Order.  The escalation shall be based upon increases in 
labor and material and other costs to Schwing Bioset, Inc. that occur in the time-period between quotation and 
shipment by Schwing Bioset, Inc.  Buyer agrees to this potential escalation regardless of contradicting terms in 
the contract. 

Any claim of Unforeseen Market Conditions shall include one of the following as substantiation: 

1. Copy of the actual quote(s) used for the basis of the bid compared to current quote(s). 
2. In the case of customized or structural items where finished product quotes are not available at time of 

quotation, an appropriate Producer Index such as those listed below managed by the US Bureau of 
Labor & Statistics (https://data.bls.gov/PDQWeb/pc) shall apply: 

a. Steel Product Manufacturing from Purchased steel; code 3312 
b. Conveyor & Conveyor Equipment Manufacturing; code 333922 
c. Pump and Compressor Manufacturing; code 33391 
d. Other agreed upon representative Index 

3. Supporting information from Vendors and Suppliers providing further detail on the reported increase in 
costs. 
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SUBMITTALS 
 

Submittals shall be delivered Sixteen (16) to Twenty (20) weeks after receipt of approved order.  
Printed / “hard” and electronic copies shall be furnished per customer requirement. 
 
 

O&M MANUALS 
 

Four (4) final copies shall be furnished in print form, 2 electronic copies (CD, DVD, or via FTP site), or 
per customer requirement / per specification. 
 
 

DELIVERY 
 

Equipment shall be delivered approx. Thirty-six (36) to Forty (40) weeks after final design submittals 
are approved. 
 
 

PAINTING 
 

Equipment shall be provided with manufacturer’s standard coating system, except as noted above.  
Stainless steel surfaces shall be unpainted, with weld stains chemically treated with water rinse.  Does 
not include blasting for uniform appearance.  All field touch-up painting of equipment shall be 
performed by installing contractor. 
 
 

EQUIPMENT AND SERVICES TO BE PROVIDED BY OTHERS 
 

1. Installation, offloading, field assembly, and erection of the Schwing Bioset, Inc. (SBI) supplied 
equipment. 

2. Storage of equipment and/or costs for long-term storage (longer than 3 months). 
3. Racks, trays or supports for hydraulic lines, sludge lines, or control wiring. 
4. Miscellaneous metal. 
5. Field painting of any of the SBI supplied equipment. All touch up painting required due to normal 

wear and tear during shipping shall the responsibility of others. 
6. Field wiring of any kind. 
7. Labor and material for preliminary, final field, system performance, and system integrity tests (SBI 

shall supervise only). 
8. It is the contractor’s responsibility to field verify building dimensions, equipment access, and that 

equipment layout/dimensions are suitable to accommodate the SBI supplied equipment. 
9. Water and drain piping of any kind. 
10. Spare parts not specifically mentioned in this scope. 
11. Anchor bolts, nuts, and washers for the SBI supplied equipment. 
12. Cost for Engineer, Owner, or Contractor to witness any shop test. 
13. Additional costs to supply alternate products other than specifically mentioned in this scope. 
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14. Networking, hardware, communication modules, or power supplies not specifically mentioned in 
this scope. 

15. PLC programming software or software licenses not specifically mentioned in this scope. 
16. Field service technicians or special tools not specifically mentioned in this scope. 
17. Motor starters or variable frequency drives not specifically mentioned in this scope. 
18. After equipment is delivered to site, disposal of any hydraulic oil shall be by others. 
19. Spare parts not specifically mentioned in this scope. 
 
We thank you for the opportunity to provide you with this information and your interest in our 
Nutrient Recovery System (NuReSys) technology.  We would be pleased to further clarify various 
aspects of this proposal, in accordance with your interest and project requirements.  If you have any 
questions, please don't hesitate to contact me by cellular phone (612-867-4429), or E-mail 
(jdivalentino@Schwingbioset.com).   

Yours very truly, 

Schwing Bioset, Inc. 

 

Joshua R. DiValentino 
Western Regional Sales Manager 
 
Attachments: SBI Proposal 2022413 Schematic PFD-P&ID - HYBRID 
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Schwing Bioset, Inc. New Equipment Sales Terms and Conditions 
1.  Acceptance and Prices.  These terms and conditions are an integral part of Schwing 
Bioset,Inc ("Seller")’s firm offer and form the basis of any agreement resulting from Seller’s 
proposal.  The proposal is subject to acceptance within thirty days from its date, and the prices 
are subject to change without notice prior to acceptance by the party to whom this offer is made, 
or its authorized agent ("Buyer").  Following acceptance without addition of any other terms and 
conditions of sale or any other modification by Buyer, the prices stated are firm provided that 
notification of release for immediate production and shipment is received at Seller’s factory not 
later than five months from Seller’s submittals.  If through no fault of Seller, the order is not 
released for manufacture within 5 months from Seller’s submittals, Seller reserves the right to 
increase the price of the order. Any delay in shipment caused by Buyer's actions will subject prices 
to increase equal to the percentage increase in list prices during that period of delay.  In no event 
will prices be decreased. 
Acceptance will have occurred if Buyer: signs Seller’s proposal; issues written order pursuant to 
submission of proposal; or permits or accepts performance; or other commercially reasonable 
manner.  If Buyer’s order is an acceptance of Seller’s proposal, Seller’s return of such order with 
these terms and conditions attached serves as an acknowledgement and confirmation of receipt 
of order.  If order is expressly conditioned upon Seller’s acceptance or assent to terms other than 
those expressed herein, return of order by Seller with these terms and conditions attached serves 
as notice of objection to such terms and a counter-offer to provide equipment in accordance with 
scope and terms of the original proposal.  If Buyer does not reject or object within ten days, 
counter-offer will be deemed accepted.  If Buyer permits or accepts performance, such terms will 
be deemed accepted.  In order for Seller's acknowledgement of order to be valid it must be made 
at the corporate level.   
2.  Performance.  Seller shall be obligated to furnish only the goods described in Seller’s 
proposal, and submittal data (if such data is issued in connection with this order), and Seller may 
rely on the acceptance of proposal and submittal data as acceptance of the suitability of the 
equipment for the particular project.  Seller’s duty to perform under any order and the price thereof 
is dependent upon Seller's corporate approval of the order and Seller shall not be responsible for 
delays in contract formation caused by inclusion of new or different terms by Buyer, or delays in 
credit approval due to delayed or incomplete credit information by Buyer.  Seller’s duty to perform 
is contingent upon the non-occurrence of an Event of Force Majeure.  If the order is not approved 
at the corporate level, Seller may elect to delay performance or to renegotiate with Buyer.  If Seller 
and Buyer are unable to agree on revised prices or terms, the order may be canceled without any 
liability.  If Seller shall be unable to carry out any material obligation under this Agreement due to 
an Event of Force Majeure, this Agreement shall at Seller’s election (i) remain in effect but Seller’s 
obligations shall be suspended until the uncontrollable event terminates or (ii) be terminated upon 
ten (10) days’ notice to Buyer, in which event Buyer shall pay Seller for all parts of the Work 
furnished to the date of termination.  An "Event of Force Majeure" shall mean any cause or event 
beyond the control of Seller.  Without limiting the foregoing, “Event of Force Majeure” includes: 
acts of God; acts of terrorism, war or the public enemy; flood; earthquake; tornado; storm; fire; 
civil disobedience; pandemic insurrections; riots; labor disputes; labor or material shortages; 
sabotage; restraint by court order or public authority (whether valid or invalid); and action or non-
action by or inability to obtain or keep in force the necessary governmental authorizations, 
permits, licenses, certificates or approvals if not caused by Seller; and the requirements of the 
United States Government in any manner that diverts either the material or the finished product 
to the direct or indirect benefit of the Government. 
3.  Escalation.  In the event of a significant delay or price increase of material, equipment or 
energy occurring during the performance of the contract through no fault of Seller, the Contract 
Sum, time of completion or contract requirements shall be equitably adjusted by Change 
Order.  A change in price of an item of material, equipment or energy will be considered 
significant when the price of an item increases 10% between the date of this Contract and the 
date of shipment of the goods.  The amount of the price increase shall be capped 
at  10%.  Such price increases shall be documented through quotes, invoices, receipts or a 
generally accepted index as offered by a US federal or state government agency.   All pricing 
offered is only allowed based on the quoted validity date.   
4.  Taxes.  No taxes are included in this quote/order. The amount of any applicable present or 
future state/local sales/use tax or other government charge upon the production, sale, shipment, 
and/or use of the goods covered by this quotation shall be paid directly to the taxing authorities 
by purchaser, and paid tax receipts will be furnished to Schwing Bioset upon request, unless 
purchaser provides us with an exemption certificate acceptable to the taxing authorities. 
5.  Warranty and Liability.  Seller warrants its new equipment against defects in material and 
workmanship under normal use and service, and which shall not have been subject to misuse, 
negligence, or accident, for a period of one (1) year that shall commence upon startup or ninety 
(90) days from delivery, whichever occurs first. Seller will replace or repair free of charge, 
F.O.B. jobsite, such part or parts thereof as in its sole judgment shall be deemed defective. Due 
to the specialized nature of Seller material handling equipment, Seller field service technicians 
shall not be restricted in adjusting or repairing Seller furnished equipment, regardless of 
collective bargaining agreements entered into by other parties. This warranty shall not apply to 
any equipment manufactured by us which shall have been loaded or operated beyond its rated 
capacity as specified by Seller Damage resulting from improper installations or alterations 
outside our plant will be considered as misuse and not as a defect. Certain parts of the 
equipment provided by Seller such as the pumping cylinders, valves, pumping rams, screw 
flights, sliding frame components, trough liners for screws etc. in contact with material, are 
subject to normal wear. This normal wear is not covered under this warranty. Seller shall not be 
liable for consequential damages or injuries of any kind, or for expenses, losses, or delays 
incidental to any failure. Seller reserves the right to make changes and improvements in its 
product without incurring any obligation to install any such changes or improvements in its 
products previously manufactured. All warranty is void if equipment is not serviced by a Schwing 
Bioset certified technician from delivery through termination of warranty period.  In the event of a 
defect or issue with Schwing Bioset supplied equipment, buyer shall notify Schwing Bioset in 
writing of said defect and offer Schwing Bioset reasonable opportunity to cure.  This warranty is 
in lieu of any other warranty expressed or implied or any other obligation or liability on the part 
of Seller, and no other person is authorized to make any representations or warranties beyond 
those herein expressed. Without limiting the generalities of the foregoing, THERE IS NO 
IMPLIED WARRANTY OF MARKETABILITY AND NO IMPLIED WARRANTY OF FITNESS 
FOR A PARTICULAR PURPOSE. 

6.  Indemnity.  Seller agrees to indemnify and hold Buyer harmless from the amount of any 
final judgment entered against Buyer for injury or death to any person (including employees of 
Buyer and Seller) or damage to tangible property of Buyer and based solely upon:  (a) Seller’s 
defective manufacture of equipment sold to Buyer; (b) Seller’s violation of any applicable laws, 
rules or regulations in connection with the manufacture of said equipment, or (c) Seller’s gross 
negligence or intentional misconduct. The duty to indemnify will continue in full force and 
effect, notwithstanding the expiration or early termination hereof, with respect to any claims 
based on facts or conditions that occurred prior to expiration or termination.   

7.  Insurance.  Seller agrees to maintain the following insurance during the term of the contract 
with limits not less than shown below and will, upon request from Buyer, provide a Certificate of 
Insurance evidencing this coverage: 
   Commercial General Liability       $2,000,000 per occurrence 
   Automobile Liability                      $2,000,000 CSL 
   Workers Compensation               Statutory Limits 
In the event Seller agrees to name Buyer or others as an additional insured, Seller will do so 
but only under its primary Commercial General Liability policies to the extent of the indemnity 
obligation assumed herein.  In no event does Seller waive its right of subrogation. 
8.  Liability Disclaimer.  NOTWITHSTANDING ANY PROVISION TO THE CONTRARY, IN 
NO EVENT SHALL SELLER BE LIABLE FOR ANY SPECIAL, INCIDENTAL, LIQUIDATED, 
CONSEQUENTIAL (INCLUDING WITHOUT LIMITATION LOST REVENUE OR PROFITS), 
OR PUNITIVE DAMAGES.  This exclusion applies regardless of whether such damages are 
sought based on breach of warranty, breach of contract, negligence, strict liability in tort, or any 
other legal theory.  Should Seller nevertheless be found liable for any damages they shall be 
limited to the purchase price of the equipment under the order.  SELLER DISCLAIMS ANY 
LIABILITY FOR DAMAGES OF ANY KIND (WHETHER DIRECT OR INDIRECT) ARISING 
FROM MOLD, FUNGUS, BACTERIA, MICROBIAL GROWTH, OR ANY OTHER 
CONTAMINATES OR AIRBORNE BIOLOGICAL AGENTS. 
9.  Patent Indemnity.  The Seller shall protect and indemnify the Buyer from and against all 
claims, damages, judgments and loss arising from infringement or alleged infringement of any 
United States patent by any of the articles or material delivered hereunder, provided that in the 
event of suit or threat of suit for patent infringement, Seller shall promptly be notified and given 
full opportunity to negotiate a settlement.  Seller does not warrant against infringement by 
reason of Buyer's design of the articles or the use thereof in combination with other materials 
or in the operation of any process.  In the event of litigation Buyer agrees to reasonably 
cooperate with Seller.  In connection with any proceeding under the provisions of this Article all 
parties concerned shall be entitled to be represented by counsel at their own expense.   
10.  Shipment Dates.  Shipment dates are estimates only.  No valid contract may be made to 
ship within or at a specified time unless in writing, signed by an authorized signatory of Seller.  
Shipments shall be f.o.b. factory or warehouse at named shipping point with title and risk of loss 
passing to Buyer upon delivery to the carrier unless quoted otherwise and stated as such in our 
formal written offer.  Seller shall not be liable for damages of any kind including Liquidated, 
Consequential, and/or Incidental.  
11.  Cancellation.  If, following acceptance of proposal by Buyer, all or any portion of the 
resulting order is canceled by Buyer without default on the part of Seller or without Seller's 
written consent, Buyer shall be liable to Seller for cancellation charges including but not limited 
to Seller's incurred costs and such profit as would have been realized by Seller from the 
transaction had the agreement not been breached by Buyer. 
12.  Payment.  Pending Credit approval, Payment terms are 20% due at time of order, 20% 
due at time of submittal approval, 55% due at time goods are shipped, and 5% due upon 
acceptance of goods, not to exceed 90 days from shipment, unless otherwise expressly agreed 
to in writing by Seller.  Seller reserves the right to add to any account outstanding for more than 
30 days a service charge the lesser of 1-1/2% of the principal amount due at the end of each 
month, or the maximum allowable legal interest rate.  Buyer shall be liable to Seller for all 
collection expenses, including reasonable attorney's fees and court costs, incurred by Seller in 
attempting to collect any amounts due from Buyer.  If requested, Seller will provide appropriate 
lien waivers upon receipt of payment.  Seller reserves the right to suspend or terminate 
performance in the event of Buyer's non-payment. 
13.  Returns.  Products may be returned only with permission of Seller and shall be subject to 
a 25% restocking fee. 
14.  Applicable Law.  Any agreement resulting from Seller’s proposal will be governed and 
construed according to Minnesota law.   
15.  U.S. Government Work.  This provision applies only to indirect sales by Seller to the 
US Government.  If the Work is in connection with a U.S. Government contract, Buyer certifies 
that it has provided and will provide current, accurate, and complete information, 
representations and certifications to all government officials, including but not limited to the 
contracting officer and officials of the Small Business Administration, on all matters related to 
the prime contract, including but not limited to all aspects of its ownership, eligibility, and 
performance.  Anything herein notwithstanding, Seller will have no obligations to Buyer unless 
and until Buyer provides Seller with a true, correct and complete executed copy of the prime 
contract.  Upon request, Buyer will provide copies to Seller of all requested written 
communications with any government official related to the prime contract prior to or concurrent 
with the execution thereof, including but not limited to any communications related to Buyer's 
ownership, eligibility or performance of the prime contract.  Buyer will obtain written 
authorization and approval from Seller prior to providing any government official any information 
about Seller's performance of the work that is the subject of this offer or agreement, other than 
this written offer or agreement. 
16.  Storage at SBI.  Should the customer desire to store the equipment purchased at SBI’s 
facilities, these services can be completed at a rate of $250.00 per week, or $1,000 per calendar 
month.  Customer shall issue the original equipment purchase order with a contingency of 12 
months storage that can be drawn from if required. These funds will not be utilized unless written 
approval from customer is offered.  Terms for Storage Fees are 100% N30 from invoice date.  
Retainages and/or offsets do not apply.  

 



 

 

 

 

APPENDIX H 

Dewatering Study   



 

 

 

  

  

 

 

 

Hintere Str.  10 

D-38268 Lengede  

 

Tel. +49-5174-922 043 

Mobil +49-171-4964 066 

Fax +49-5174-922 045 

Email: jk@kbkopp.de 

WWW: www.kbkopp.de 

 

Bankverbindung: 

Commerzbank 

IBAN: DE3827080060 

0253188400 

SWIFT-BIC: DRESDEFF 

 
Steuernummer 

Finanzamt Peine 
38-123-02634 

 
Gerichtsstand 
Braunschweig  

Germany 

 

 

 

 

 
Dewaterability of a sludge sample 
   WWTP Central Weber Sewer Improvement District  
   (CWSID) in State of Utah  
 

 

Determination of max dewaterability DS(A)KBKopp  
 

Report:   November 21th 2022 

Samples:  October 26th 2022 

mailto:jk@kbkopp.de
http://www.kbkopp.de/


 

 

 2 

1. Background 

According to your assignment the dewaterability of a sewage sludge 

sample from WWTP Central Weber Sewer Improvement District (CWSID) 

in State of Utah was investigated by KBKopp. The samples were taken 

26th of October and the measurements were started on 1st of November. 

Due to leakage of polymer preparation water, we use drinking water from 

Lengede for measurements. 

 

The following services were offered: 

• determination of water distribution with thermogravimetric 
measurements DS(A)KBKopp  

• microscopic characterization of the floc-structure  

• definition of the polymer dosage using streaming current detector  

or dripp off test for delivered polymer sample 

• determination of the active substance content of the polymer 

• prediction of the full-scale dewatering results with the water distribution  

measuring the PO4-P concentration and CI (Cation Index) in the sludge 

• compilation of a report on the test results 

 

The dewaterability of the investigated sludge samples is assessed on 
basis of recorded measuring values.  
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2. Dewatering Results 

All measured values are shown in the following table 1. 

 

Table 1:  Results for sludge samples of WWTP Central Weber 

WWTP CWSID Sludge sample  
26th October 2022 

DS [%] 1,8768,66 

VSS [%] 68,66 

DS(A)KBKopp [%] 19.1 

DS(A) - 0.5 [%] by optimal  
dewatering with centrifuge 

18.6 

DS(A) - 1.5 [%] by acceptable  
dewatering with centrifuges 

17.6 

DS cake [%] 9,67 

FiS-Filtrate/Centrate [mg/l] 894 

Capture rate [%] 96.1 

pH [-] 7.28 

el. conductivity [mS/cm] 7.70 

Polymer type for determination of  
polymer demand (pd) 

Not declared , assumed 50% 
active substances AS 

∑ pd* [kg AS/ton DS] 19.9 

Phosphate PO4P [mg/l] 248 

Ammonium NH4N [mg/l] 1004 

Calcium [mg/l] 22,8 

Magnesium [mg/l] 9.62 

Cation-Index [-] 36.9 

Sand content** [% of VSS] 30.9 

PO4-P and cations measured in centrate after 1000 g × 30 min without polymer and 
filtration (0.45 μm) 

AS = active substance of polymer 

* method: dripp off test 

** as a residue insoluble in hydrochloric acid from the VSS accordance with DWA M-383  
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3. Evaluation of Test Results 

 

Fig. 3.1: Results DS(A)KBKopp for WWTP CWSID 

 

 

Fig. 3.2: polymer demand (emulsion, no name, 50% AS, prepared    

 with drinking-water from Lengede KBKopp Germany) 
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3.1 Maximum dewaterability and dewatering results 

The digested sludge of WWTP CWSID dated 26th October 2022 had a 

maximum dewaterability (DS(A) KBKopp) of 19.1% DS. 

- dewatering results ≥ 18.6% DS can be classified as optimal  

  (DS(A) KBKopp - 0.5% DS) 

-  dewatering results ≥ 17.6% DS can be classified as acceptable for 

centrifuges according to DWA-M 383 (German DWA Standards 

2008) (DS(A) KBKopp - 1.5% DS). 

The dewatered sample of WWTP CWSID from 26th October 2022 reached 

only 9.671% DS and this is only acceptable for thickening processes 

according to the state of technology of centrifuges due to sampling time. 

This can also be confirmed by the simple quick test for visual assessment 

of the water content in dewatered sludge (Chapter 3.4). 

3.2 Polymer demand 

For the sludge sample from WWTP CWSID the optimal polymer dosage 

was determined with the delivered polymer sample emulsion-not named, 

with 50% assumed active substance content. For this purpose, the 

polymer was mixed with drinking water KBKopp Lengede due to leakage 

of polymer preparation water by transport. The polymer was prepared in 

laboratory of KBKopp as a 0.1% solution according to an AS concentration 

of 50% in the commercial product and used for the streaming potential 

titration. The flocs are not shearstable and it will be recommended to add 

ferric salt or a cationic coagulant to optimize flocculation. 

Optimum polymer dosage = 19.9 kg AS / ton DS 

 

3.3 Capture Rate 

In centrate sample was 894 mg/l suspended solids. The capture rate was 

only 96.1% due to time of sampling. Capture rates of at least 98% should 

always be maintained during dewatering in order to minimize the backload 

of the sewage treatment plant by the resulting centrate water (i.e. FiS-max 

= 454 mg/l with optimum dewatering results and ~ 1.87% DS in the inlet of 

the dewatering unit for capture rates ≥ 98%. Use of black ribbon paper 

filters with 9-10 seconds filter speed according to DIN 53137). 
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3.4 sand content 

A sand content of 30.9% of inorganic DS, which is usual for digested 

sludge, was determined as a residue insoluble in hydrochloric acid from 

VSS for the sludge sample CWSID. Usually, municipal digested sludge 

has an average sand content of approx. 32.7% as residue insoluble in 

hydrochloric acid from VSS according to DWA M-383.  

In 1 m³ of sludge are:     981.3 kg of water, 

          12.8 kg organic substance 

           5.8 kg inorganic substance (of which 1.8 kg sand) 

 

3.5 simple quick test to evaluate the moisture content of the cake 

A simple quick test to evaluate the moisture content of the cake shows 

how much free water is still in the dewatered sludge. For the quick test, a 

handful of the dewatered sludge is squeezed out on a three-ply sheet of 

paper. Layer three was dry. On second layer there was seen a little bit 

water. The dewatered sludge from WWTP CWSID was therefore 

acceptable dewatered. Fig. 3.3 shows an example of not acceptable 

dewatered sludge, with shows water on all three layers. This method is 

only illustrative but not scientific, but can be easily carried out by operating 

personnel to check the dewatering performance.  

optimal

sample CWSID 

Fig. 3.3: simple quick dry test of dewatered sludge WWTP CWSID  

     and an optimal dewatered sludge in comparison 
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3.7 Notes on the high PO4P concentration of sludge sample 

The maximum dewaterability of a sludge depends among other 

parameters on the PO4P concentration (dissolved phosphate, measured 

after 0,45 µm filtration) of the sludge. High dissolved phosphate 

concentrations means that the sludge has a high-water binding capacity, 

so that the dewaterability is negatively affected.  

There is also a risk of struvite crystallization in sludge. Struvite can lead to 

deposits and incrustations in transport lines, post-stabilization/storage 

tank, centrifuge or centrate line. Because of this fact that Mg2+ 

concentration is very low in sludge (this value is usually in the range 30 – 

40 mg/l Mg2+ for digested sludge depending on the drinking water quality 

of the region) can give a hint that maybe struvite is already precipitate 

before dewatering step.  

It will be recommended to reduce phosphate by struvite precipitation 

downstream the digestion, for example by vacuum degassing. 

The signer is pleased to be at your disposal for further investigations and 

optimization steps in sludge dewatering and sludge conditioning. 

 

Lengede, 21th of November 2022     

 

Dr.-Ing. J. Kopp 
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4. Measured Values / Diagrams  

4.1 DS(A)KBKopp – maximum Dewaterability 

 

Fig. 4.1: Drying Curve sludge WWTP CWSID, 26th October 2022 

4.2 titration curve – polymer demand 

 

Fig. 4.2:  SCD measurement sludge WWTP CWSID, 26th October 

2022  



 

 

 9 

4.3 Floc Structure  

The floc structure of the sewage sludge was microscopically examined in 

dark field at about 100x magnification. The sludge sample WWTP CWSID 

consists of small to medium sized flocs with partially compact structure. A 

usual number of fines in the sludge is noted.  

  

Fig. 4.3: floc structure sludge sample WWTP CWSID,  
magnification 100x in darkfield. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WWTP CWSID, October 26th 2022 
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5. Measuring Methods  

Table 5.1 lists the used methods and dewatering characteristics. The 

water distribution and the polymer demand will also be described in more 

detail in the following part of the report. 

Tabelle 5.1:  measuring methods 

characteristic value index description source 

DS % Dried solids according to 
DIN EN 12880 

DWA M-383  

VSS % Volatile suspended solids according 
to DIN EN 12879 

DWA M-383 

pH, el. conductivity -; mS/cm pH-value (DIN 38414), el. 
conductivity  
(DIN EN ISO 27888) probe 
measurement 

DWA M-383 

DS(A)KBKopp % Water Distribution of the sludge 
samples, depends on distribution of 
water types in the sludge 

DWA M-383, Kopp 

ortho-phosphate 
concentration 

mg/l Dissolved PO4-P concentration in 
sludge liquor  

DIN 38414 

Capture rate % Ratio of the separated to the 
inputted solids load 

DWA M-383 

Concentration PO4-P and cations measured in centrate after 1000 g × 30 min without polymer and 
filtration (0.45 μm) 

 

 

5.1 Water Distribution of the sludge samples 

Achieved total solids concentration of the sludge cake depends on 

distribution of water types in the sludge, since only share of free water can 

be separated during mechanical dewatering. 

Various types of water in sewage sludge are mainly distinguished by the 

type and the intensity of their physical bonding to solids. The bonding 

forces counteract the steam pressure of the water molecules, thus 

decreasing the steam pressure [1]. That means the higher the bonding 

forces, the lower the steam pressure. To explain this clearly the bonding 

forces can be understood as an attraction between sludge particles and 

adsorbed water molecules.  
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In sewage sludge suspensions four different types of water can be 

distinguished according to their physical bonding to sludge particles. 

These are (fig. 5.1): 

▪ free water, which is not bound to particles 

▪ internal water, which is bound by capillary forces  
in sludge flocs 

▪ surface water, which is bound by adhesive forces and  

▪ intracellular water 

The free water content represents the largest part in sewage sludge. The 

water moves freely between individual sludge particles, is not adsorbed by 

them, not bound to them and is not influenced by capillary forces. This 

type of water can be separated mechanically, for example by centrifugal 

forces or filtration.  

The internal water is kept in the interstice of sludge and in particles and 

microorganisms in sludge floc. This water is bound physically by active 

capillary forces.  

The surface water covers the entire surface of sludge particles in several 

layers of water molecules and is bound by adsorptive and adhesive forces. 

The surface water is physically bound to particles and cannot move freely. 

The intracellular water contains water in cells and water of hydration. 

Intracellular water can only be determined together with the surface water 

and is often called bound water content [2].  

Bound water is the smallest water content, has the strongest physical-

chemical bonding to particles and can only be removed thermally. It must 

be taken into account that the term ”bound water” is not clearly defined 

and differs according to the used method of measuring [3].  

For the measuring of water distribution thermo-gravimetric and dilatometric 

laboratory tests [4, 5] are used. At the Technical University of 

Braunschweig those methods were adjusted and calibrated from the 

consultant, so that a direct statement can be made concerning the 

maximum suspended solid content in sludge cake after mechanical 

dewatering in centrifuges and filter-presses [6]. 
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A        free water B-D    bound water 

 
- no mechanical binding to sludge particles 
 

- can be separated by mechanical dewatering 
 

- release is influenced by polymer-conditioning 
 

- amount = total water – bound water 

 
- physical or chemical binding to sludge 
 

- can not be separated mechanically 
 

- is not influenced by polymer-conditioning 
 

- amount is mainly determined by floc structure 

 
Subcategories: 
 
supernatant water:  by gravity thickening 
 
bulk water:   is trapped between large flocs   
                   

   
Subcategories: 
 
B: internal water:  water which is bound in the 
interstices inside flocs and particles physically  
by capillary forces. In pores up to approx. 10µm  
 
C: surface water:  water which is bound on the 
surface of particles physically and chemically  
by adhesive forces 
 
D: chemical bound water: high binding energy  
water is bound chemically in gels/EPS, cell-
water and water of hydration  

Fig 5.1: Water distribution in a sewage sludge floc [14] 
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For thermo-gravimetric measurements the sludge sample is dried at 

constant conditions (air flow, temperature of 35°C). The water distribution 

can be derived from the curve of the drying rate in dependence on 

moisture content (masswater/massDS) of the sample. In order to differentiate 

the corresponding amounts of water, before drying the sample is thickened 

in a laboratory beaker centrifuge at 1000 x g for 30 min. The drying 

procedure has to take place very slowly, because otherwise a distinction of 

the various types of water on the basis of the drying curve is not possible 

anymore because of high energy input. To dry one sample with a mass of 

nearly 1 gram we need approximately 20 hours. 

Fig. 5.2: Drying curve of a digested sewage sludge for an arithmetical  

   abscissaas an example from digested sludge sample WWTP  

   Hildesheim Germany 

The most interesting fact for mechanical dewatering is the exact 

determination of free water content, which means point A of the drying 

curve. Therefore, it is useful, to plot the drying curve with an arithmetical 

scale (Fig. 5.2). As long as there is free water in sludge sample, the drying 

rate is linear. Here the drying rate is described by weight loss of the sludge 

for each time unit. At point A the drying rate decreases, because of 

capillary bonding of internal water to sludge and the calculated tangent 

does not describe the curve anymore. The solid content of sludge DS (A) 

can be derived from the moisture content of the sample.  
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Due to the present state of the art in science and technology, mechanical 

dewatering processes can only remove the free water content (wfree) from 

sludge. This water content is calculated with the drying instrument. The 

solids content in sludge cake, which would exist after removal of free water 

content, is derived as parameter DS(A)KBKOPP. The solids content at  

point A – DS(A)KBKOPP is therefore the maximum solids content in sludge 

cake, which can be achieved with mechanical dewatering.  

Fig. 5.3 compares the DS(A)KBKOPP of digested sewage sludges with 

dewatering results obtained with full-scale centrifuges and filter-presses. 

The accuracy of thermogravimetric measurement lies at about  1.5 % DS, 

thus giving an exact prediction of solids content after dewatering. With 

centrifuges and chamber filter presses it is possible to dewater at state of 

technology. When using belt filter presses or screw presses, energy input 

for dewatering is lower and therefore the dewatering result lies 2 %DS 

points below DS(A)KBKOPP (see fig. 5.4). 
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Fig. 5.3: Correlation between DS(A)KBKOPP - solids content at point A of the 
drying curve in dependence on the solids contents after dewatering 
in full scale centrifuges and filter presses 
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Fig. 5.4: State of technology = separation of free water [13],  

the table is also shown at the end of the report 

 

The specification for prognostic accuracy does not refer to reproducibility 

of the measurements and accuracy of thermo-gravimetric analyses, but to 

possible fluctuations of DS in cake of mechanical dewatering devices, 

which is also influenced by ratio of the effective- to the nominal-capacity of 

the aggregates. 

Figure 5.5 clearly shows the relationship between the solids concentration 

of the dewatered sludge as a function of the feed rate of the centrifuge. A 

reduction in feed rate of the centrifuge can cause a significant 

improvement in the solids content in dewatered sludge. 
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Fig. 5.5: Solids concentration in the dewatered sludge cake depending on 

the feed rate of centrifuge 

 

 

 

Fig. 5.6: Comparison characteristic value DS(A) with large-scale optimal 

dewatering results with centrifuges 
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In the years 2016-2018, the influence of the feed rate on the large-scale 

achievement of dewatering results was intensively investigated in the 

performance tests with centrifuges accompanied by KBKopp. If the 

characteristic value DS(A)KBKopp is compared with the DS output of an 

optimized dewatering, the prognostic accuracy can be limited to  

± 0.5% DS (Fig. 5.5)! 

Therefore, it makes sense, to contrast the achieved dewatering 

performance of the aggregates to the different feed rates. In the course of 

the dewatering experiments, dewatering performance of installed 

dewatering aggregates should therefore be investigated for different feed 

rates and with the polymeric flocculant (pFM) used on site. In addition, it 

must be taken into consideration to test the same machine size during 

preliminary tests that is to be installed later (notes DWA M-366, [3]). 

The volatile suspended solids content represents the organic part of 

sewage sludge. This parameter most often is used to characterize 

dewaterability of sludge. The higher the amount of organic compounds in 

sludge, the lower the density of the sludge particles. In addition, more 

water is bound, since contact angle of organic particles is smaller than that 

of inorganic particles thus binding more water by means of capillary forces. 

That means that sludges with high volatile suspended solids content (VSS) 

are in general more difficult to dewater. Fig. 5.7 illustrates how solids 

content after separation of free water content DS(A)KBKOPP is affected by 

the volatile suspended solids content. One detects a general trend 

whereby dewatering result improves with decreasing volatile solids 

content. The measured values are so scattered, however, that dewatering 

result of sludges cannot be determined from volatile suspended solids 

content alone. 

Fig. 5.8 shows the relation between characteristic value DS(A)KBKopp and 

the waste activated sludge (WAS) fraction. With increasing WAS fraction 

resp. with shortening of the retention time in primary clarifiers, the 

achievable dewatering result decreases significantly 
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Fig. 5.7:  Dependency of parameter DS(A)KBKOPP on volatile suspended  

  solids for municipal digested sludges 

 

Fig. 5.8:  Dependency of parameter DS(A)KBKopp on WAS fraction  
   Example: dewatering tests with sludge from WWTP Hildesheim Germany 
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The water binding in sewage sludge is mainly influenced by the organic 

content of the waste activated sludge and the phosphate concentration 

(see Fig. 5.11). 

It is recommended to record the WAS fraction on the basis of monthly 

averages in the operating log and to measure phosphate concentration in 

sludge water. 

5.2 Polymer-demand 

Conditioning before dewatering enhances water removal and improves 

solid capture. The most typical conditioning systems use inorganic 

chemicals and organic polymers. During conditioning the sludge 

coagulates because of addition of cationic polymers for example and 

release of free water is accelerated. 

It is possible to use the streaming potential for determination of the 

polymer demand. An optimum polymer dose is reached, when no 

electrostatic repulsive forces affect the sludge particles anymore and the 

value of the streaming potential in sample amounts to -40 mV (due to 

actual calibration of the measuring device the measuring point with no 

electrostatic repulsive forces was shifted to – 40 mV). Fig. 5.9 shows the 

measurement unit and Fig. 5.10 an example for measurement results. 

Polymer-demand is basically determined by the anionic surface charge of 

sludge particles [8]. The sludge surface charge on the other hand is 

determined by entire surface area and charge carriers. 

Exopolysaccharides (EPS) and other exopolymers contain a highly 

negative surface charge [9]. EPS are very voluminous and bind a lot of 

water because of their strong polarity. By staining the EPS, it can be 

shown, that when excess sludge is concerned, the entire surface area of 

sludge particles is covered with a gel-like slime. The amount of EPS is 

basically responsible for the polymer demand of sludge. 

 

mailto:jk@kbkopp.de
http://www.kbkopp.de/
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Fig. 5.9: measurement unit SCD 

Fig. 5.10: polymer titration curve for a polymer with high and  

   with low shearing stability 

Criteria shear stability of the conditioned sludge flocs: 

 

angle    < 40 °             not recommended for decanter        

angle    < 45° ≥ 40°         + 4,0 kgAS/tDS            

angle    < 50° ≥ 45°         + 3,5 kgAS/tDS            

angle    < 55° ≥ 50°         + 3,0 kgAS/tDS            

angle    < 60° ≥ 55°         + 2,5 kgAS/tDS            

angle    < 65° ≥ 60°         + 2,0 kgAS/tDS            

angle    < 70° ≥ 65°         + 1,5 kgAS/tDS            

angle    < 75° ≥ 70°         + 1,0 kgAS/tDS            

angle    < 80° ≥ 75°         + 0,5 kgAS/tDS            

angle    >80°            polymer extra dosage 0,0 kgAS/tDS 
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5.3 Influence of Cations and Phosphate 

Cation Index CI - Ratio of ammonium to calcium and magnesium 

Not only high phosphate concentrations (Fig. 5.11) in the digested sludge 

have in many cases negative effects on the sludge dewatering and / or the 

polymer demand. 

 

Fig. 5.11: DS(A)KBKOPP in relation to the sludge PO4-P concentration  
   [KBKopp 2016]       

The ammonium concentration of the sludge is determined mainly by the 

proportion of waste activated sludge (WAS) in the digested sludge. A 

higher WAS content has a negative effect on the dewaterability of the 

sludge due to higher water binding. Thus, the cation index (CI) can be 

used for an extended description of sludge dewatering (source: Kopp, J., 

MWR-Denver: Dewaterability Workshop 07/2018). 

                              

𝐾𝐼 =  
𝑐 (𝑁𝐻4

+)

𝑐 (𝑀𝑔2+) + 𝑐 (𝐶𝑎2+)
 [−] 

 

Annotation: c (cation) in (mval / l) 

It should be taken into consideration that MAP precipitation with 

magnesium salts changes the concentration of cations (magnesium, 

ammonium). The lower the cation index, the better the dewaterability of 

the sewage sludge (Fig. 5.12). 

CI 
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Fig. 5.12:  Maximum dewaterability DS (A)KBKopp (%), depending on  

   the cation index (CI) (Source: Kopp, J., MWR-Denver:  

   Dewaterability Workshop 07/2018) 

5.4 Capture Rate 

The capture rate is a parameter used to describe quality of dewatering 

process. If the degree of separation is low (< 95%, better 98%) the amount 

of solids in centrate is very high and quality of the separation process is 

insufficient. The capture rate is calculated as 

    Capture rate = [((DSS – FSC) * DSC) / ((DSC –FSC) * DSS)] * 100     [%] 

where  

DSS is dried solids of the sludge [g/l],  

DSC is dried solids of the sludge cake [g/l] and  

FSC is suspended solids of centrate [g/l]. 

With centrifuges and chamber filter presses it is possible to dewater at 

state of technology.  

When using belt filter presses or screw presses, the energy input for 

dewatering is lower and therefore the dewatering result lies 2 %DS points 

below DS(A)KBKOPP (see fig. 5.4). 

A capture rate of at least ≥ 95% (better 98%) should be always kept with 

dewatering process, in order to keep back load for WWTP by filtrate water 
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as small as possible (i.e. filterable solids in centrate max = 490 mg/l with 

DS = 2.2 % and optimal dewatering result, using black ribbon filters with  

9 - 10 sec filtration rate, DIN 53137). 

5.5 Sand content 

The sand fraction / content was measured as the non-soluble rest of the 

ignition residue (IR) after treatment with hydrochloric acid. 

Communal digested sludges normally have a sand content of  

32.7% IR and VSS = 40-70% (M-383 DWA [12]). 

Table 5.2: Characteristics of digested sludge (WAS) [12] 
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Table 5.3: performance indicators sludge dewatering [13] 
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BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 1 

 
 
 
 

TECHNICAL MEMORANDUM 

 
  

TO: Kevin Hall, P.E. 
Central Weber Sewer Improvement District 
2618 Pioneer Road 
Ogden, UT 84404 
 

COPIES: James Dixon, P.E. 

FROM: Keith Larson, P.E. and Tucker Jorgensen, E.I.T. 

DATE: March 1, 2023 

SUBJECT: District Wide Metering 

JOB NO.: 016-22-01 

 

SECTION 1 INTRODUCTION 

The Central Weber Sewer Improvement District (CWSID or District) collects and treats wastewater 
for a significant portion of Weber County as shown on Figure 1-1. The existing service area includes 
all, or a part of: Farr West, Harrisville, Hooper, Marriott-Slaterville, North Ogden, Ogden, Plain City, 
Pleasant View, Riverdale, Roy, South Ogden, South Weber, Uintah, Washington Terrace, West Haven, 
and Unincorporated Weber County.  

The District’s current approach to billing each community is based on the estimated population in 
each community and the value of property in each community. While this approach is simple to 
administer, it does not capture any difference in flow or strength loading that may existing between 
different communities. As a result, there has been some interest in exploring options for changing 
how each community is charged for service. An option of specific interest is for each community to 
be billed based on their specific flow rate and loading. To implement this type of billing system, the 
District would need to install and maintain a flow metering system. The purpose of this technical 
memorandum is to evaluate the metering efforts that would be required to individually meter flow 
from each community and estimate the associated cost of this potential change. 

SECTION 2 DISTRICT BILLING 

The current billing approach used by the District is based on the population and property value in 
each member entity. While looking at population will roughly capture differences in total Base 
Sanitary Flow (BSF), it does not account for any other wastewater variations between member 
agencies. This includes variations from entity to entity in the following components: 

• Variations in Base Sanitary Flow associated with different household size, water use, etc. 

• Inflow 

• Infiltration 

• Wastewater strength  
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DISTRICT WIDE METERING 

 

 

BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 3 

By using population alone to estimate demands on the wastewater system, it is likely that member 
entities are being billed different amounts for the same level of impact on the system. Entities with 
large inflows or high strength wastewater are paying less (per gallon of flow) than those with smaller 
inflows and lower strength wastewater. This memorandum explores the potential option of 
collecting enough information to allow the District to bill based on total flow and loading rates for 
each member entity. To adjust the billing method for the District, new detailed information will be 
required for each member entity in the two following areas:  

• Sewer Flow (Volume) - The sewer flow associated with each individual entity will need to 
be calculated/measured. This can be done by using permanent flow meters distributed 
throughout the District service area based on individual entity discharge points. While the 
District does have a few flow meters it can deploy, the only permanent meters the District has 
installed are near and within the treatment plant. In addition, the number of meters owned 
by the District is inadequate to breakout the flow for any individual entity. To collect the flow 
data necessary to meter flow from all member entities, a large number of additional 
permanent flow meters will be needed. This is detailed in Section 3. 

• Sewer Loading (Strength) – Wastewater strength is commonly reported based on Biological 
Oxygen Demand (BOD) and Total Suspended Solids (TSS). Estimating the BOD and TSS of 
wastewater generally requires obtaining representative samples of sewer flow. These 
samples are then taken to a laboratory where BOD and TSS are calculated. To consider 
wastewater strength for each of the District’s member agencies, a detailed plan would need 
to be developed to implement a sampling methodology that would capture the characteristic 
strength of wastewater for each City. This is discussed in Section 4. 

 

SECTION 3 POTENTIAL METER LOCATIONS 

As part of the District’s recent master plan effort, Bowen Collins & Associates collected sewer maps 
and sewer master plans for the cities within the District.  Based on these maps and master plans, it 
was determined that 31 meters would be needed on District pipelines with an additional 24 meters 
on city owned pipelines to be able to isolate the flow rate from each city. The approximate locations 
of these meters are shown in Figure 3-1. A summary of the meters required for each City is discussed 
below. Table 3-1 (at the end of this section) summarizes the total meter information for the District.  

3.1 FARR WEST AND PLAIN CITY 

The inflow from Farr West and Plain City are intermingled along the Farr West gravity line. This 
makes it difficult to separate the two cities’ flows. However, since the number of existing connections 
is minimal in Plain City, the flow from these connections can likely be estimated reasonably closely 
based simply on number of connections. This would allow for the City of Farr West to be metered 
using two meters, one on a District pipe and the other on a city pipe. There is the potential that both 
meters could be installed on District pipes, but based on the sewer map from Marriott-Slaterville and 
Farr West, it is difficult to determine if the flow from Farr West in 2000 west can be metered 
individually. This would need to be verified during a final meter location design. 

3.2 HOOPER AND WEST HAVEN 

Hooper City has a single outfall into the District collection system at approximately 5100 West and 
3300 West. This outfall is shared with West Haven. As a result, a meter will be required for both the 
Hooper and West Haven flow at or near this location. This will mean one District and one city pipe 
meter. In addition to the outfall shared with Hooper City, West Haven has one other major outfall   
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located along 3500 West at approximately 2550 South. A meter could be installed at this location. 
The east side of West Haven has multiple outfall points along the West Haven Mainline along 1900 
West. This line is shared with Ogden City, but since Ogden City has less inflow points along this line, 
the eastern portion of West Haven could be metered with a third meter installed in 1900 West at 
approximately 1400 South. 

3.3 UNINCORPORATED WEBER COUNTY (WESTERN WEBER AND 

UINTAH HIGHLANDS) 

The unincorporated portions of Weber County currently serviced by the District can be broken into 
three categories: 

• Islands – In this case, “Islands” of unincorporated Weber County reference areas that are 
surrounded by incorporated cities (not necessarily a single entity). These areas have been 
grouped in with nearby cities as seen in Figure 1-1. It has been assumed that these areas will 
not require their own meters. 

• Uintah Highlands – Uintah highlands refers to the developed area of unincorporated County 
to the southeast of South Ogden. This area discharges into the South Ogden System at a single 
point on Wasatch Dr. at approximately 6100 South. A meter on the South Ogden City pipe 
would be required for Uintah Highlands. 

• Western Weber County – This refers to the area west of existing city limits. This area has 
multiple distributed outfalls into the District’s collection system. However, no other entity 
discharges in the same area. As a result, a single meter at or near the West Weber Lift Station 
could be installed to meter flow for this area. This assumption would need to be reevaluated 
as the Unincorporated Weber County areas become annexed into various Cities. 

In total, there would need to be two meters, one on a District pipe and one on a city pipe, to meter 
the unincorporated portions of Weber County.  

3.4 UINTAH AND SOUTH WEBER 

Both Uintah and South Weber have a single outfall into the District’s collection system. While not all 
of Uintah is currently served by CWSID, it is assumed that due to the Weber River and I-84, when/if 
Uintah is annexed into the district it will continue to have a single outfall point. Uintah could be 
metered by a single meter on district pipe somewhere between I-84 and 6600 South. South Weber 
has multiple outfall points along the Southern District Sewer line. Due to I-84, South Weber is the 
only City that discharges along this section of pipe. There is a small subarea of South Weber that flows 
into Riverdale. Currently this represents a small fraction of the Cities existing flow, but as 
development increases an additional meter on either South Weber or Riverdale pipe would be 
needed. 

3.5 SOUTH OGDEN, WASHINGTON TERRACE, AND RIVERDALE 

South Ogden has three primary discharges into the District’s system, one into the start of the south 
District line and two along 40th street. Each of these three discharges could be metered using a single 
meter on a District pipe at or near the South Ogden Border. There are minor flows between both 
Uintah Highlands and Ogden with South Ogden. Meters on City pipes would identify the flow from 
these entities into South Ogden, especially for Uintah Highlands as discussed in Section 3.3. 

The flow from Washington Terrace has a single outfall directly into the District system on 4900 South. 
Washington Terrace also shares a pipe with Riverdale that discharges into the District system at 



DISTRICT WIDE METERING 

 

 

BOWEN COLLINS & ASSOCIATES 

CENTRAL WEBER SEWER IMPROVEMENT DISTRICT 6 

approximately 5500 South and 500 West. In addition to a meter on a District pipe in this area, three 
meters on city pipes would be required to divide the flow from Washington Terrace and Riverdale in 
this area. 

Riverdale City has multiple outfalls into the District’s collection system. Despite this, only one 
additional meter would be needed to calculate flow from Riverdale. This is because all other flow in 
the District pipe along this reach will have been metered and accounted for upstream. The meter 
would need to be installed between 35th and 31st Street. This will potentially require coordinating 
with the Riverdale Railroad Yard to install the meter. 

3.6 NORTH OGDEN, PLEASANT VIEW, AND HARRISVILLE 

North Ogden, Pleasant View and Harrisville all discharge into the sewer line along 2550 North. Flow 
from North Ogden can be metered at its border with Pleasant View/Harrisville. Both Pleasant View 
and Harrisville have multiple outfalls along the 2550 North sewer line. A meter can be placed near 
Hwy 89 to calculate the flow from Pleasant View, assuming meters are placed on each Harrisville City 
outfall. It is important to note that the area and total flow from Harrisville is significantly less than 
the flow from Pleasant View. Flow from Harrisville into the 2550 North line could potentially be 
estimated based on the number of connections served in lieu of installing four meters on the 
Harrisville City pipe. 

In addition to outfalls along 2550 North, both North Ogden and Harrisville also have outfalls into the 
District pipe that goes from 400 East to Independence Blvd. Flow from North Ogden in this line can 
be calculated with a meter at approximately 1500 North and 400 East as well as one at 100 East. Due 
to a small portion of Harrisville that flows into the line between the two meters, the 100 East meter 
might need to be installed on the North Ogden City pipe. Harrisville flow along this pipe can be 
calculated by installing a meter at approximately 1100 North and 550  West. This meter would also 
capture flow from portions of Ogden City that flow into the Harrisville City System. Meters would be 
required between Harrisville and Ogden City. There is also a small portion of North Ogden that flows 
into Ogden City that would need an additional meter on city pipe.  

To capture the rest of the flow from Harrisville City, a meter would be required near Harrisville Rd. 
and 1200 West. Calculating the rest of the flow from Harrisville would require a meter near the start 
of the Farr West Gravity line, preferably upstream of I-15.  

3.7 INDUSTRIAL COMPLEX 

There is an industrial/commercial complex between Harrisville, Pleasant View, and Farr West. A 
permanent meter has already been planned and is expected to be installed soon on the Industrial Lift 
Station. In addition to this, a meter should be installed on 1500 West at approximately 1850 North. 

3.8 MARRIOTT-SLATERVILLE 

There are no outfalls downstream of Marriott-Slaterville from other cities with the exception of the 
Farr West No. 1 Lift Station and the West Weber Force Main. Flow from Marriott-Slaterville can be 
calculated by installing meters on the sewer line in Pioneer Road, just upstream of the BDO Lift 
Station, and on the pipe from the South that outfalls into Pioneer Road at approximately 2600 West. 
Due to backwater effects and low slope, combining the Pioneer Road and Southern pipes into a single 
metering location is impractical. A small flow from the western portion of Marriott-Slaterville flows 
directly into the treatment plant. Currently one meter on a city pipe would capture this flow, 
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however, as this portion of Marriott-Slaterville is developed there is the potential that more meters 
might be required. 

3.9 OGDEN CITY 

Breaking out the flow from Ogden City has unique challenges due to the geographical size of the City 
and the number of locations with connection to other cities. There are about 10 locations where 
either Ogden City flow enters into a different city’s system or vice versa. This does not include the 
approximately four locations where Ogden City outfalls into the District system that would need to 
be metered on City pipe. All of these locations are shown in Figure 3-1 along the Ogden City Border. 
In addition to the meters on city pipes, 6 meters would be needed on District pipe between 2100 
South and 1200 West. 

3.10 METER SUMMARY 

To isolate flow for all the entities in the District, it would be necessary to install at least 31 meters on 
District pipes. With these meters in place, and a few assumptions regarding small areas of flow, it 
would be possible to meter approximately 85-90% of the total District flow. If the District and 
member cities agree to install an additional 24 meters on city pipes, the flow could be calculated for 
every entity with the exception of Plain City and Roy. These two cities have only very small areas 
serviced by the District making it difficult to meter. It would continue to be most practical to estimate 
flows for those two cities based on number of connections.  Installation of meters on individual city 
pipes will require coordination with individual cities.  The total need for meters is summarized in 
Table 3-1.  

Table 3-1 

Flow Meter Installation Summary by City and Pipe Location 

City/Area 1 
Number of Meters on 

District Pipe 
Numbers of Meters on 

City Pipe 

Farr West 1 1 

Harrisville 3 6 

Hooper 12 0 

Marriott-Slaterville 4 1 

North Ogden 3 1 

Ogden 5 8 

Pleasant View 1 0 

Riverdale 2 2 
South Ogden 3 0 

South Weber 1 1 

Uintah 1 0 

Washington Terrace 1 1 

West Haven 3 12 

Unincorporated Weber County 1 1 

Industrial Complex 1 0 

Total 31 24 
1 Plain City and Roy City don’t have any proposed meter locations 
2 It is assumed that Hooper will have a meter on the District pipe and West Haven on the city pipe, but this could be swapped. 

Two meters are required, regardless of configuration. 
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SECTION 4 WASTEWATER SAMPLING PLAN 

Developing an appropriate load sample collection methodology will require a detailed study beyond 
the scope of this memorandum. However, the general approach is expected to be grab sampling at 
strategic locations in the District to represent each member entity. Approximate frequency of 
sampling is expected to be:  

• Each City’s strength characteristics will be updated at least Quarterly. 

• Each entity will have a minimum of three samples. Sampling will be increased for larger 
entities. 

• Total samples for each quarter to be approximately 75. 

 

SECTION 5 COST ESTIMATES 

Costs for installing a permanent metering system can be broken down into three parts as follows: 

• Capital Costs – This includes the equipment, materials, and labor required to install the 
required permanent meters. It also includes the cost of engineering design to plan and install 
the metering and sampling improvements.  

• Wastewater Strength Samples – This cost includes the associated increase in workload 
required to collect sewer samples. It also includes laboratory costs for testing the samples.   

• Annual Operation and Maintenance – This type of billing system will require ongoing 
operation and maintenance costs. Beyond the strength sampling costs noted above, operation 
costs are expected to include review of the raw data from each meter to verify accuracy, 
generate quarterly rates based on flow and strength data, upkeep the installed system (e.g. 
meters, power supply, transmitter, etc.), and routinely calibrate each of the meters. Meters 
have a limited expected life span and will need to be replaced periodically. 

All cost estimates provided are in 2023 dollars.  

5.1 CAPITAL COST ESTIMATE 

Installation costs are assumed to be controlled in part by the size of pipe to be metered. Table 5-1 
summarizes the number of meters for each size of pipe based on the District collection system. For 
this cost estimate it was assumed that all meters used on City systems will be installed on 15-inch 
pipes. As City pipe meter locations are finalized, this should be verified and could potentially change.  

Table 5-1 

Meter Installation Size and Cost Estimates 

Meter Size 
(inch) 

Number of 
Meters 

Unit Cost 
of Meter 

Capital Cost of 
Meter Size 

Engineering 
(15% of 

Capital Cost) 
Total Cost 

12 -18 30(1) $100,000 $3,000,000 $450,000 $3,450,000 

21 - 30 11 $140,000 $1,540,000 $231,000 $1,771,000 

36+ 14 $200,000 $2,800,000 $420,000 $3,220,000 

Total 55 -- $7,340,000 $1,101,000 $8,441,000 
1 24 are assumed City pipe meters 
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These cost estimates are based on a long-term, permanent metering installation. This includes 
identification of or installation of a manhole with hydraulic characteristics required for accurate 
metering, electrical conduit and power to the meters, and a data communications system. For larger 
meters, a flume and level gauge may be the best solution. For other applications, a radar-based flow 
sensor may be acceptable. The unit cost estimate shown here assumes a mix of both flumes and radar-
based flow meter setups. If one type of setup is use significantly more than the other, cost estimates 
will vary. 

5.2 STRENGTH SAMPLE COST ESTIMATE 

For cost estimate purposes BC&A has assumed the following: 

• 75 total quarterly samples as detailed previously. 

• Average manhours for sample collection of 0.5 hrs at cost of $100/hr. 

• Average laboratory cost per sample of $100/each. 

Based on these assumptions, the wastewater strength sample cost would be approximately 
$50,000/year. 

5.3 ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE 

It is estimated the cost of operation and maintenance would be approximately $110,000 per year. 
This includes an estimated $10,000/year for data collection and accounting as well as $40,000 per 
year for meter maintenance and calibration. It also includes assumed replacement of meter 
components once every 10-years for an annual cost of $60,000. It should be noted that this is not the 
full cost of meter construction. It includes replacing the meter sensor, but not the structural and 
electrical components necessary for initial setup. Total cost is based on $20,000 per meter 
replacement for 31 District meters.  

5.4 TOTAL COSTS 

Table 5-2 summarizes the total costs for moving to this alternative billing approach. 

Table 5-2 

Cost Estimates Associated with Permanent Metering 

Meter Location Capital Cost 
Engineering 

(15% of Capital 
Cost) 

Strength Sample 
Cost 

Annual O&M Cost 

District Meters $4,940,000 $741,000 $50,000/year $110,000/year 

City Meters1 $2,400,000 $360,000 -- -- 

Total $7,340,000 $1,101,000 $50,000/year $110,000/year 
1 Strength sample cost for City meters is included in district meter cost. 
2 Annual maintenance of city meters should be done by the city that installed the meter. Operation cost is included with 
the District estimate.  
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SECTION 6 CONCLUSIONS 

The Central Weber Sewer Improvement District is looking into the possibility of changing the current 
billing method to a flow and load based method. Creating a billing system based on both flow and 
BOD loading would require the following: 

• Installation of Meters – At least 31 meters would need to be permanently installed and 
maintained on District pipes. This would allow for estimating directly the flow coming from 
individual member cities for approximately 85-90% of the total District flow. To calculate the 
remaining portion of the flow, approximately 24 meters would need to be installed on City 
pipes. Capital cost of installation would range from $5,681,000 to $8,441,000 for installing 
meters on District pipelines only or all meters respectively. 

• Wastewater Strength Samples – Wastewater strength would need to be calculated by 
obtaining representative grab samples throughout each city. A grab sample plan would need 
to be developed and performed to estimate the total BOD and TSS load from each of the cities. 
BOD costs would be approximately $50,000 per year. 

• Operation and Maintenance – A billing plan would need to be developed to use the flow 
and load data. This would need to include revieing flow and strength data, generating billing 
charges based on the data for each billing cycle, and maintaining the meters. Total annual 
O&M cost of $50,000. 
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