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This Technical Memorandum (TM) documents the development, calibration, results, and 
recommendations of a model of the sanitary sewer system for the City of Marion, IA (City). 
Model results are intended to provide the City with an overview of performance of the sanitary 
sewer system within the City and to inform the potential need for system improvements for 
existing and future land use conditions.   
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Executive Summary 
In 2019, an evaluation of the Indian Creek Basin sanitary sewer network was completed. 
Results and discussion of the 2019 Study are presented in Technical Memorandum 5: Capacity 

Analysis. The hydraulic model refinement and calibration presented in this Technical 
Memorandum (TM) is intended to provide a detailed and accurate evaluation of the remainder of 
the City’s sanitary sewer system, including the Christopher & Dry Run Creek, Lower Indian 
Creek, and Squaw Creek Basins. An InfoWorks ICM hydraulic model was used to simulate 
several different existing and future development scenarios, identify sewer deficiencies for each 
scenario, estimate opinion of probable costs to improve the sewer network, and develop 
qualitative recommendations. To provide clear and concise results and recommendations to the 
City on the sanitary sewer system, some content from the Technical Memorandum 5: Capacity 

Analysis has been included in this TM. Locations where content is duplicated in both TMs are 
identified throughout the report.  

A summary of the existing and future development scenarios included in the evaluation 
presented in this TM is shown in Table 1. The scenarios are also shown spatially in Figures 42-
54.  

Table 1. Modeled Scenarios for Existing and Future Development Conditions 

Scenario Name Scenario 
Number What is included in each scenario 

Existing Condition 1 
Existing sanitary sewer service area, population, 

and employment. The existing estimated population 
is approximately 41,000 people. 

Baseline Condition 2 

Scenario 1 plus proposed Segment 7 sewer 
improvements as described in the Proposed Sewer 

in the Dry Run and Lower Indian Creek Basins 
Section1. 

Proposed Regional Trunk Sewer 
Condition 3 

Scenario 2 plus all recommended (Segment 3 
through Segment 11) Regional Trunk Sewer 

improvements as described in the Proposed Sewer 
in the Dry Run and Lower Indian Creek Basins 

Section1. 
Baseline Condition with I/I Reduction 

Condition 4 Scenario 2 plus assume a 30 percent reduction in 
I/I in the Old Marion area. 

Proposed Regional Trunk Sewer with 
I/I Reduction Condition 5 Scenario 3 plus assume a 30 percent reduction in 

I/I in the Old Marion area 

2040 Population in Existing Service 
Area Condition 6 

Scenario 5 but with 2040 population and 
employment. The estimated 2040 population for the 

City is approximately 47,800 people.  
2040 Population in Existing Service 

Area + Denser Uptown District 
Condition 

7 Scenario 6 plus a denser Uptown District as shown 
in the City’s Comprehensive Plan 

2040 Population in Existing Service 
Area + Growth Area 1 Condition 8 Scenario 7 plus Growth Area 1 

2040 Population in Existing Service 
Area + Growth Area 2 Condition 9 Scenario 7 plus Growth Area 2 
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Scenario Name Scenario 
Number What is included in each scenario 

2040 Population in Existing Service 
Area + Growth Area 3 Condition 10 Scenario 7 plus Growth Area 3 

2040 Population in Existing Service 
Area + Growth Area 4 Condition 11 Scenario 7 plus Growth Area 4 

2040 Population in Existing Service 
Area + Growth Area 5 Condition 12 Scenario 7 plus Growth Area 5 

Full Development Condition 13 
Incorporates all elements from each of the different 

scenarios. The estimated full development 
population is approximately 82,000 people.  

1 See Appendix A and Hydraulic Model Refinements section for discussion on the 2007 Report.   

Model results for each scenario evaluated are included in Appendix B. Model results indicate 
that the existing sanitary sewer system has sufficient capacity to convey the dry weather flows 
for all evaluated scenarios except Scenario 12 and Scenario 13. In Scenario 12 there is one 
segment of pipe in the Squaw Creek basin that does not have the capacity to convey the 
additional flows from Growth Area 5. In Scenario 13, the existing sanitary sewer system is 
capacity deficient in several locations including along the Indian Creek, Berrys Run Creek, and 
Dry Run Creek trunk sewers.  

Model results indicate that the existing system does not have the capacity to convey sanitary 
flows for the 2-year and 5-year wet weather events for both existing conditions (Scenario 1) and 
for several future development conditions (Scenarios 8 through Scenario 10, and Scenario 12 
through Scenario 13). Additionally, model results indicate that even with all recommended 
improvements to the regional Indian Creek/Dry Run Creek sanitary trunk sewer (Regional Trunk 
Sewer), there are still several capacity deficiencies within the Indian Creek Basin during existing 
development conditions (Scenario 1 and Scenario 2). The capacity deficiencies within the Indian 
Creek Basin for existing development conditions are located along the Indian Creek trunk line 
from 10th Street to Alburnett Road and along Alburnett Road and Larick Drive, west of Indian 
Creek.  

These capacity deficiencies predict surcharges which could potentially result in sanitary sewer 
overflows (SSOs) and basement backups during the 2-year and 5-year wet weather events. 
Recommended improvements to address the deficiencies in the existing system are shown in 
Table 2. Projects 1 through 3 are improvements to the Regional Trunk Sewer and have a total 
estimated probable cost of $11.54 million. To address the deficiencies within the Indian Creek 
Basin, an estimated $1.68 million in improvements would be required (Projects 4 and 5 in Table 
2). The recommended improvements described in Table 2 are shown spatially in Figure 6 of 
Appendix A for Projects 1 through 3, and in Figure 55 for Projects 4 and 5. The total cost to 
address all deficiencies identified in existing system is $13.22 million.  
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Table 2. Recommended Improvements to Address Current Development Deficiencies (Scenario 1 through 5) 

# Name Description Cost 

1 Regional Trunk Sewer, 
Segment 71 

Replace existing 
sewer with 60-inch 

$6,010,000 

2 Regional Trunk Sewer, 
Segment 101 

Replace existing 
sewer with 48-inch 

$1,810,000  

3 Regional Trunk Sewer, 
Segment 61 

Replace existing 
sewer with 60-inch 

$3,720,000  

4 

Indian Creek Basin, 
Trunk Line – 10th Street 
to Alburnett Road (0.5 
miles of sewer pipe)  

Additional 5.8 MGD 
sewer capacity (2x 
existing capacity) 

$1,190,000  

5 

Indian Creek Basin, Main 
Line – Alburnett Road 
and Larick Drive (0.6 
miles of sewer pipe) 

Additional 1.2 MGD 
sewer capacity (2x 
existing capacity) 

$490,000 

Total Cost 
In Indian Creek basin: $1,680,000  
Regional Trunk Sewer1: $11,540,000  
Total: $ 13,220,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. The 
segments are shown spatially in Figure 6 of Appendix A.  

The recommended improvements in Table 3, in conjunction with Table 2, address the 
deficiencies that occur in 2040 population and employment in the current service area 
conditions (Scenario 6 and Scenario 7). To address the deficiencies in these two conditions, all 
improvements listed in Table 2 and Table 3 are needed. The total combined cost (Table 2 and 
Table 3) for recommended pipe improvements to address deficiencies (Scenario 1 through 
Scenario 7) within the City is $4.09 million, the total cost for recommended I/I reduction 
improvements is $8.55 million, and the total cost for recommended improvements in the 
Regional Trunk Sewer is $32.23 million. Project 6, Project 7, and Project 9 are shown spatially 
in Figure 56 through Figure 58, respectively. Project 8 is shown in Figure 6 of Appendix A.  

Table 3. Recommended Improvements to Address 2040 population and employment in Current Service Area 
Deficiencies (Scenario 6 and 7) 

# Name Description Cost 
6 Christopher Creek Basin, 

Trunk Line – Cambridge 
Drive NE to Dry Run Creek 
Trunk, part of Segment 12 
(0.58 miles of sewer pipe)  

Additional 30 MGD sewer 
capacity (3x existing 
capacity) 

$2,260,000 
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# Name Description Cost 
7 Squaw Creek Basin, Main 

Line – South of Chapelridge 
Circle, near Ski Lodge Road 
(585 LF of sewer pipe) 

Replace existing with 15-
inch 

$150,000 

8 Regional Trunk Sewer, 
(Segments 3, 4, 5, 8, 9, 11)1 

Replace existing sewer 
with 48-inch (Segments 8, 
9, 11), 54-inch (Segment 
11), and 60-inch 
(Segments 3, 4, and 5) 
 

$20,690,000 

9 Lower Indian Creek Basin, 
I/I reduction in Old Marion 

Reduce I/I through pipe 
sliplining, disconnecting 
illegal connections 
(downspouts and sump 
pumps), etc. 

$8,550,000 

Total Cost (Including Table 2 
Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional Trunk Sewer1: $32,230,000 
Total: $ 44,870,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. The 
segments are shown spatially in Figure 6 of Appendix A.  

Additional sanitary flow (Growth Areas) cannot currently be added to the sanitary sewer system 
upstream of without increasing the risk of potential SSOs and basement backups during wet 
weather events. The following recommendations were identified to address the capacity 
deficiencies in the sewer system for the Growth Areas. These improvements would then allow 
for growth throughout the City without increasing the risk of the potential SSOs and basement 
backups. 

The recommended improvement for Growth Area 1 (Scenario 8) is shown in Table 4 and in 
Figure 59. The total cost for the recommended improvements for Growth Area 1 (including 
Table 2 and Table 3) within the City is $12.74 million. Recommended improvements for Growth 
Area 2 (Scenario 9) are shown in Table 5 and in Figure 60 through Figure 63. The total cost for 
the recommended improvements in Growth Area 2 (including Table 2 and Table 3) within the 
City is $24.67 million. Recommended improvements for Growth Area 3 (Scenario 10) are shown 
in Table 6 and Figure 64. The total cost for the recommended improvements in Growth Area 3 
(including Table 2 and Table 3) within the City is $28.06 million. Recommended improvements 
for Growth Area 4 (Scenario 11) are shown in Table 7 and Figure 65. The total cost for the 
recommended improvements (including Table 2 and Table 3) within the City is $14.70 million. 
Recommended improvements for Growth Area 5 (Scenario 12) are shown in Table 8 and Figure 
66. The total cost for the recommended improvements (including Table 2 and Table 3) within 
the City is $14.76 million.  
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Table 4. Recommended Improvements to Address Growth Area 1 (Scenario 8) 

# Name Description Cost 
10 Christopher Creek 

Basin, Growth Area 1 
– New Sewer 

Extend sewer in Growth Area 
1 to accommodate additional 
flow.  

$100,000 

Total Cost (Including Table 2 and Table 3 
Projects) 

In Christopher Creek basin: $2,360,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $32,230,000 
Total: $ 44,970,000 

1 These are priority improvements that were identified in the 2007 Report regarding Regional Trunk Sewer.  

Table 5. Recommended Improvements to Address Growth Area 2 (Scenario 9) 

# Name Description Cost 
11 Indian Creek Basin, Growth 

Area 2 – New Sewer 
Extend sewer in Growth 
Area 2 to accommodate 
additional flow.  

$4,170,000 

12 Indian Creek Basin, Trunk Line 
– Berrys Run Creek trunk to 
10th Street (2.2 miles of sewer 
pipe) 

Additional 1.0 MGD 
sewer capacity (1.5x 
existing capacity) 

$4,400,000 

13 Indian Creek Basin, Trunk Line 
– Alburnett Road to W 8th 
Street (0.4 miles of sewer pipe 

Additional 5 MGD sewer 
capacity (2x existing 
capacity) 

$910,000 

14 Indian Creek Basin, Berrys 
Run Creek Trunk Line – 
Valentine Circle to Indian 
Creek trunk (1.4 miles of 
sewer pipe) 

Additional 1.8-7.9 MGD 
(average 2.0x existing 
capacity) 

$2,550,000 

Total Cost (Including Table 2 and Table 3 
Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $13,710,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $32,230,000 
Total: $ 56,900,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 
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Table 6. Recommended Improvements to Address Growth Area 3 (Scenario 10) 

# Name Description Cost 
15 Indian Creek Basin, Growth 

Area 3 – New Sewer 
Extend sewer in 
Growth Area 3 to 
accommodate 
additional flow.  

$7,950,000 

16 Indian Creek Basin, Trunk Line 
– Stanley Cup Drive to Berrys 
Run Creek trunk (2.2 miles of 
sewer pipe) 

Additional 4.3 MGD 
sewer capacity (2.5x 
existing capacity) 

$2,160,000 

Total Cost (Including Table 2, Table 3 
Projects, and Project 12 and 13 from 
Table 5) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $17,100,0001 

In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer2: $32,230,000 
Total: $ 60,290,000 

1 Also Includes Projects 12 and 13 from Table 5 because those projects are needed to address deficiencies in both 
Growth Areas 
2 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

Table 7. Recommended Improvements to Address Growth Area 4 (Scenario 11) 

# Name Description Cost 
17 Squaw Creek Basin, Growth Area 

4 – New Sewer 
Extend sewer in 
Growth Area 4 to 
accommodate 
additional flow.  

$710,000 

18 Squaw Creek Basin, Trunk Line – 
Grant Wood Trail to south of 3rd 
Avenue (0.6 miles of sewer pipe) 

Replace existing 
sewer with 24-inch  

$1,350,000 

Total Cost (Including Table 2 and Table 3 
Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $2,210,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $32,230,000 
Total: $ 46,930,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 
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Table 8. Recommended Improvements to Address Growth Area 5 (Scenario 12) 

# Name Description Cost 
19 Squaw Creek Basin, Growth 

Area 5 – New Sewer 
Extend sewer in Growth 
Area 5 to accommodate 
additional flow.  

$1,260,000 

20 Squaw Creek Basin, Main Line 
along Grant Wood Trail – 
Partners Avenue to east of 
Highway 13 (0.6 miles of sewer 
pipe) 

Replace existing sewer 
with 15-inch  

$860,000 

Total Cost (Including Table 2 and Table 3 
Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $2,270,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional Trunk Sewer1: $32,230,000 
Total: $ 46,990,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

The recommended improvements and total costs for the full development condition are shown 
in Table 9. Also included in Table 9 are the Figures that correspond to each project that is 
recommended for Full Development Conditions. The total cost for the recommended 
improvements within the City is $44.85 million and the total cost for recommended 
improvements in the Regional Trunk Sewer is $37.83 million.  

The modeling included in this evaluation indicate that Regional Trunk Sewer downstream of 
Segment 8 has capacity to convey the additional sanitary flows for full development conditions. 
However, the model does not represent any future growth in areas beyond the study area 
(Robins, Hiawatha, or Cedar Rapids) that are served by the Regional Trunk Sewer. Future 
growth beyond the study area may actually limit the available capacity of the Regional Trunk 
Sewer. If future growth does limit the capacity of the Regional Trunk Sewer, then full 
development conditions in the study area may not be achievable. A further investigation of the 
complete Indian Creek/Dry Run Creek sewersheds would be required to quantify the available 
capacity of the recommended improvements in the Regional Trunk Sewer. This further 
investigation should be completed before the recommended improvements in the Indian Creek 
Basin identified in this TM are designed and constructed. 
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Table 9. Recommended Improvements to Address Full Development Conditions (Scenario 13) 

# Name Description Cost Figure  

1 Regional Trunk Sewer, 
Segment 71 

Replace existing sewer with 
60-inch 

$6,010,000  6,  
App. A 

2 Regional Trunk Sewer, 
Segment 101 

Replace existing sewer with 
48-inch 

$1,810,000  6,  
App. A 

3 Regional Trunk Sewer, 
Segment 61 

Replace existing sewer with 
60-inch 

$3,720,000  6,  
App. A 

5 Indian Creek Basin, Main 
Line – Alburnett Road 
and Larick Drive (0.6 
miles of sewer pipe) 

Additional 1.2 MGD sewer 
capacity (2x existing capacity) 

$490,000 55 

6 Christopher Creek Basin, 
Trunk Line – Cambridge 
Drive NE to Dry Run 
Creek Trunk, part of 
Segment 12 (0.58 miles 
of sewer pipe)  

Additional 30 MGD sewer 
capacity (3x existing capacity) 

$2,260,000 56 

7 Squaw Creek Basin, 
Main Line – South of 
Chapelridge Circle, near 
Ski Lodge Road (585 LF 
of sewer pipe) 

Replace existing sewer with 
15-inch 

$150,000 57 

8 Regional Trunk Sewer, 
(Segments 3, 4, 5, 8, 9, 
11)1 

Replace existing sewer with 
48-inch (Segments 8, 9, 11), 
54-inch (Segment 11), and 60-
inch (Segments 3, 4, and 5) 

$20,690,000 6,  
App. A 

9 Lower Indian Creek 
Basin, I/I reduction in Old 
Marion 

Reduce I/I through pipe 
sliplining, disconnecting illegal 
connections (downspouts and 
sump pumps), etc. 

$8,550,000 58 

10 Christopher Creek Basin, 
Growth Area 1 – New 
Sewer 

Extend sewer in Growth Area 
1 to accommodate additional 
flow.  

$100,000 59 

11 Indian Creek Basin, 
Growth Area 2 – New 
Sewer 

Extend sewer in Growth Area 
2 to accommodate additional 
flow.  

$4,170,000 60 

14 Indian Creek Basin, 
Berrys Run Creek Trunk 
Line – Valentine Circle to 
Indian Creek trunk (1.4 
miles of sewer pipe) 

Additional 1.8-7.9 MGD 
(average 2.0x existing 
capacity) 

$2,550,000 63 
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# Name Description Cost Figure  
15 Indian Creek Basin, 

Growth Area 3 – New 
Sewer 

Extend sewer in Growth Area 
3 to accommodate additional 
flow.  

$7,950,000 64 

17 Squaw Creek Basin, 
Growth Area 4 – New 
Sewer 

Extend sewer in Growth Area 
4 to accommodate additional 
flow.  

$710,000 65 

19 Squaw Creek Basin, 
Growth Area 5 – New 
Sewer 

Extend sewer in Growth Area 
5 to accommodate additional 
flow.  

$420,000 66 

20 Squaw Creek Basin, 
Main Line along Grant 
Wood Trail – Partners 
Avenue to east of 
Highway 13 (0.6 miles of 
sewer pipe) 

Replace existing sewer with 
15-inch  

$860,000 66 

21 Indian Creek Basin, 
Trunk Line – Stanley Cup 
Drive to W 8th Avenue 
(3.7 miles of sewer pipe) 

Additional 3.5-21.1 MGD 
(average 3.0x existing 
capacity) 

$12,660,000 68/69 

22 
 

Squaw Creek Basin, 
Trunk Line – Grant Wood 
Trail to south of 3rd 
Avenue (0.6 miles of 
sewer pipe) 

Replace existing sewer with 
27-inch  

$1,520,000 67 

23 Regional Trunk Sewer, 
Additional Segment 10 
through Segment 82 (1.7 
miles of sewer pipe) 

Additional 17 MGD (average 
2x more capacity than what is 
presented in 2007 Report) 

$5,600,000 69 

24 Squaw Creek Basin, 
Trunk Line – South of 3rd 
Avenue to south of Ski 
Lodge Road (1.1 miles of 
sewer pipe) 

Additional 4.5 MGD (average 
1.8x existing capacity) 

$2,460,000 67 

Total Cost  In Christopher Creek basin: $2,360,000 
In Squaw Creek basin: $6,120,000 
In Indian Creek basin: $27,820,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $37,830,000 
Total: $ 82,680,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. The 
segments are shown spatially in Figure 6 of Appendix A. 
2This improvement is required in addition to the already planned sewer replacement as described in the 2007 Report.  
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Objective 
Development and calibration of a hydraulic model of the City’s Indian Creek Basin sanitary 
sewer system during the 2019 Sanitary Sewer Capacity Study (2019 Study) provided an initial 
assessment and overview of estimated performance of the Indian Creek Basin sewer system 
under existing and future conditions. Results and discussion of the 2019 Study are presented in 
Technical Memorandum 5: Capacity Analysis.  

The hydraulic model refinement and calibration presented in this Technical Memorandum (TM) 
is intended to provide a more detailed and accurate evaluation of the remainder of the City’s 
sanitary sewer system, including the Christopher & Dry Run Creek, Lower Indian Creek, and 
Squaw Creek Basins. These sanitary sewer basins are shown in Figure 1. Similar to the 2019 
Study for the Indian Creek Basin, capacity of the sewers in these basins were evaluated under 
existing and projected future conditions. Results from this refined model inform the planning 
process of potential needs for major improvements to the citywide sanitary system.  

The hydraulic model was used to identify the following for the entire sanitary sewer system:  

• Peak flows in the sewer network during dry and wet weather conditions. 
• Segments of pipe that have current and future capacity issues. The criteria for identifying 

capacity issues is defined in the Capacity Analysis Section.  
• Approximate size of trunk extensions to service growth areas. 
• Probable costs for servicing future growth areas not currently served by the collection 

system. 

Existing sewer flows are based on flow metering data that was collected in Spring 2019 (for the 
2019 Study) and Summer 2020. Future flows are forecast based on projected population 
estimated by the United States Census and Zoning Densities (U.S. Census) established by the 
Iowa Department of Natural Resources. Results from this refined model inform the planning 
process of potential needs for major improvements. 

Background 
Portions of the sewer system in the City are at or approaching hydraulic capacity and certain 
areas have been prone to basement flooding and manhole surcharging during heavy rainfall 
events. Continued growth in the service area has the potential for additional sewer backups 
during wet weather events. This, coupled with increasing regulatory attention and pressure to 
eliminate SSOs and basement backups, creates the need for planning and providing additional 
capacity. 

In 2018, the City initiated the 2018 Sanitary Sewer Capacity Study for the Indian Creek Basin. 
The goals of this overall study include documentation of cultural resources, potential 
environmental impacts, and existing and future peak flows and capacity issues. Preliminary 
estimation of peak flows and capacity issues was completed in 2018 using an uncalibrated 
hydraulic model. A more detailed and accurate evaluation of the peak flow and capacity of the 
sewers through calibration and refinement of the hydraulic model was completed as part of the 
2019 Study. Results and discussion of the 2019 Study are presented in Technical Memorandum 

5: Capacity Analysis. To provide clear and concise results and recommendations to the City on 
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the sanitary sewer system, some content from the Technical Memorandum 5: Capacity Analysis 

has been included in this TM. Locations where content is duplicated in both TMs are identified 
throughout the report.  

Hydraulic Model Development 
The citywide sanitary sewer hydraulic model was developed using InfoWorks ICM software. 
InfoWorks ICM, from Innovyze, provides a comprehensive, GIS-based, computational engine to 
model sewer system collection system hydraulics that is both stable and efficient. The 
capabilities and HDR’s experience locally and nationally with this software make this selection a 
good and fitting platform to model the City’s sanitary collection systems.  

The Indian Creek Basin model developed for the 2019 Study was used as a start-off point for 
the development of the complete citywide hydraulic model, which now includes the Christopher 
Creek & Dry Run Creek, Lower Indian Creek, and Squaw Creek Basins.  

Model Methodology 
The InfoWorks ICM hydraulic model of the City’s sanitary sewer collection system is composed 
of public sanitary gravity sewer with diameters of 8 inches or larger. Private sewers and laterals 
were not incorporated in the hydraulic model. The methodologies for model development used 
in this study are consistent with the methodologies that were used in the 2019 Study.  

The City modeled pipe network (including the Indian Creek Basin from the 2019 Study) is 
loaded at 712 locations, each representing the sewershed area that adds flow to a key location 
of the interceptor and major trunk network. Loading from each sewershed is composed of base 
sanitary, dry weather, and wet weather loadings as follows:  

• Base Sanitary Flow (BSF) is composed of residential, commercial, and industrial 
wastewater calculated on per-person residential and employment (commercial) loading, 
and metered loadings for major industrial sources.  

• Base Flow loading is composed of the BSF plus groundwater infiltration (GWI). 
• Wet weather loading consists of BSF plus GWI plus infiltration and inflow (I/I) related to 

rainfall also known as rainfall dependent infiltration and inflow (RDII).  

U.S. Census data and parcel data were used to develop approximations for BSF, and 
calibration to flow meters was used to develop approximations for GWI and RDII. The 2-year 
and 5-year nested storm events were then evaluated to determine which segments of the 
sanitary sewer collection system are providing adequate conveyance or are capacity deficient. 

Model Source Data 
Source data for the hydraulic model includes data provided by the City from its GIS database, 
population and land use planning data, and U.S. Census GIS polygons. The sanitary sewer and 
sanitary manhole shapefiles provided by the City contained minimal data gaps. However, where 
data gaps occurred, missing information was inferred from available information using 
engineering judgement and the assumptions that pipes always have a positive slope and move 
from smaller diameter sewers to larger diameter sewers. 
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Model Network and Sewersheds 
The citywide modeled existing sanitary sewer network and sewersheds are shown in Figure 2. 
The detailed model one-dimensional (1D) sewer network includes pipes that are 8 inches in 
diameter and larger. A total of 2,489 pipe segments were modeled in the City, accounting for 
123 miles of sewer or 67 percent of the total system. Industry standard Manning’s n values were 
used for all modeled pipe materials to represent pipe roughness for open channel flow. 

The model loading is conveyed from the sewersheds to the 1D sewer network as time-varying 
flows and is routed dynamically through the system accounting for attenuation until it outfalls at 
the Cedar Rapids Water Pollution Control Facility (CRWPCF). InfoWorks ICM applies the Saint-
Venant’s equations to conserve mass and momentum through the collection system. This 
results in precise flow routing across the system and a smooth transition between free surface 
and surcharged flow conditions. Where pipe is capacity limited due to a segment or downstream 
bottleneck, they will pressurize and the model will eventually indicate a sanitary sewer overflow 
(SSO) occurrence if the hydraulic grade line rises high enough.  

For current conditions, the City was divided into 335 unique sewersheds to allocate dry and wet 
weather loading to the existing interceptors and trunk sewers in more detail. Some sewersheds 
are loaded at more than one location depending on the locations of the sewer pipe relative to 
the sewershed boundary. The number of sewersheds in the Squaw Creek, Christopher & Dry 
Run Creek, Lower Indian Creek, and Indian Creek Basins are 123, 43, 68, and 101 sewersheds, 
respectively. The average size of all the sewersheds is 30.5 acres.  An example of the 
sewersheds are shown in Figure 3.  

Proposed Sewer in the Dry Run and Lower Indian Creek Basins 
In 2007, HDR completed an evaluation of the Indian Creek and Dry Run Creek Trunk Sanitary 
Sewer Capacity. The 2007 evaluation identified a number of priority sewer improvement 
projects in the Indian Creek and Dry Run Creek Basins. The recommended improvements are 
described in a TM to the Linn County Regional Planning Commission dated December 11, 2007 
which is included in Appendix A. Since the 2007 Report, the highest priority project (Segment 2) 
has been constructed.  

The recommended improvements described in the 2007 Report are located near the 
downstream end of this study area. However, the status (designed/constructed/no change) of 
the 2007 recommended improvements directly influences the peak flows and surcharging effect 
for the sewer system included in this study area. Because of the direct influence on this study 
area, the model was updated to include the already constructed Segment 2 improvements. 
Additionally, several of the modeled scenarios evaluated in this TM include future priority 
improvements between Segment 3 and Segment 11. These improvements are referred to as 
the Regional Trunk Sewer improvements throughout this report.  

Future priority Segment 6 through Segment 11 improvements identified in the 2007 Report 
reduce the potential surcharging into the City’s Indian Creek Basin sewer, with Segment 6, 
Segment 7, Segment 10, and Segment 11 being the highest priority. Segment 7 and Segment 
11, which are currently being designed, are located between Collins Road SE and 40th Street 
Drive SE and from north of Alpine Road to the confluence of Indian Creek and Dry Run Creek, 
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respectively. Segment 6 is located downstream of Segment 7, between 40th Street Drive SE and 
30th Street Drive SE. Segment 10 is located immediately downstream of the Indian Creek Basin, 
between 8th Avenue and 3rd Avenue. Segment 3 through Segment 5 are lower priority and would 
be required to address deficiencies in the growth area scenarios. Segment 3 through Segment 
11 are shown spatially in Figure 6 of Appendix A and are described in greater detail on page A-
6 of Appendix A.  

Base Flow Allocation  

BASE SANITARY FLOW 
Base flow was allocated to the modeled sanitary sewer network using residential and 
commercial data specific to each of the 335 sewersheds. It was assumed that the commercial 
diurnal pattern developed by HDR in 2015 for the Cedar Rapids Metropolitan Area is sufficient 
for the City of Marion model. The commercial flow diurnal pattern is shown in Figure 4.  

The 2019 Study for the Indian Creek Basin included diurnal patterns for residential flow using 
the flow meter data that was collected in Spring 2019. The residential diurnal patterns 
developed for the 2019 Study were not modified as part of this 2020 Study and are shown in 
Figure 5 through Figure 71.  

New diurnal patterns for the Squaw Creek, Christopher & Dry Run Creek, Lower Indian Creek 
Basins were developed using flow meter data that was collected in Summer 2020. The diurnal 
patterns include separate weekday and weekend patterns. The additional diurnal patterns 
developed from the 2020 flow meter data are shown in Figure 8 through Figure 15.  

RDII FLOW ALLOCATION 
The wet weather flow was allocated based on land use within each sewershed. Land use was 
split into three groups (Residential, Commercial/Industrial, and Open Space) and established as 
runoff surfaces within InfoWorks ICM. Each runoff surface is treated separately within the model 
and runoff parameters can be adjusted for each surface independent of the other surfaces. The 
Open Space land use were set to have zero contribution to the wet weather flow allocation for 
areas where the collection system is not in the vicinity (more than 150 feet away from a sewer 
pipe) and would not affect the system’s RDII.  

The future wet weather flow was allocated based on the future land uses as identified by City 
staff. Figure 16 shows the future land use plan used in this analysis, City staff provided this plan 
to HDR via email on November 3rd, 2020. The same runoff parameters for the three runoff 
groups used in current conditions were used for the future land use plan as well.  

ENERGY LOSSES 
Major losses in gravity sewers were represented using Manning’s n values and a roughness 
coefficient value unique to each pipe material. Major losses in force mains were represented 
using Hazen-Williams roughness coefficients. Energy losses at manholes are calculated using 
the InfoWorks ICM built-in normal head loss relationship. This method calculates energy losses 
based on the velocity and depth in the pipes upstream or downstream of the manhole. The 
method used does not account for losses due to pipe entry or exit angles. This method was 

 
1 Figures duplicated from TM5: Capacity Study 
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developed assuming that manholes are well-constructed and was selected for this analysis for 
its applicability to the variety of manhole junction types present in the City’s GIS database. 

DOWNSTREAM BOUNDARY CONDITION 
The downstream boundary condition for the model was set as a free outfall at the end of the 
Anaerobic Conveyance Sewer at the Indian Creek Lift Station and the outfall of the Main 
Interceptor at the Main Lift Station at CRWPCF. Hydraulics within the CRWPCF were not 
modeled. 

Calibration 
2019 Study Model Calibration2 
The flow meters (Table 10 and Figure 17) were installed on April 2-3, 2019 and remained in 
place until May 22, 2019 (49-50 days). While the flow meters were installed, the average dry 
weather flow (DWF) in each meter was 0.23 MGD (meter 1), 0.88 MGD (meter 2), and 0.11 
MGD (meter 3).   

The average DWF (MGD) for each meter equates to an average gpcd of 89 gpcd at Meter 1, 94 
gpcd at Meter 2, and 34 gpcd at Meter 3. The design assumption (100 gpcd for population) is a 
close approximation, within 11 percent, to the measured gpcd at Meter 1 and Meter 2. These 
meters are located in the older, more densely populated areas of the study area. However, the 
design assumption (100 gpcd for population) is nearly three times higher than the measured 
gpcd for Meter 3. The significant difference in average gpcd between Meter 1 and Meter 2 
sewersheds and Meter 3 sewershed is attributed to the higher proportion of newer development 
with newly constructed sanitary sewer and open space in Meter 3 sewershed.  

Table 10. Flow Metering Sites 
Meter Number Pipe Diameter 

(inches) 
Manhole ID Average DWF 

(MGD) 
Average 

Gallons per 
Capita per Day 

(GPCD) 
1 15 SNMH-362-013 0.23 89 
2 33 SNMH-014-019 0.88 94 
3 22 SNMH-303-022 0.11 34 

Model results were generated and calibrated by modifying dry weather and wet weather loading 
parameters. Figures showing the RDII wet weather flow data and model results are outlined in 
the following sections.  

BASE FLOW CALIBRATION 
The refined model was validated to meter flows during an extended period without precipitation 
to determine ground water infiltration (GWI) and base sanitary flow. The following period was 
selected for the base flow calibration: April 19-22, 2019. This period was selected to represent a 
flow condition during an extended period with no rainfall, but prior to a rainfall event (rainfall 
event occurred on April 22, 2019). This flow condition in mid-April is representative of a 

 
2 Calibration discussion for 2019 Study duplicated from TM5: Capacity Study 
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condition with higher GWI than likely present during the winter when flows GWI in the system 
would typically be at a minimum. 

The objective of this base flow calibration was to replicate the diurnal patterns and peak flow at 
the meter locations within the study area that had accurate data collected during the calibration 
period chosen. The model was run for the calibration period, April 19-22, 2019, and was 
compared to the flow meters. A comparison of model results with measured flow at the meters 
is summarized in Table 11 and shown in Figure 18 through Figure 20. Overall, the base flow 
parameters were reduced by 28 percent from the uncalibrated model to calibrate the model with 
the meter data.  

Meters within the study area validated well to flow volumes and fairly well to peak flows. 
Additionally, diurnal patterns matched for each of the meters. Generally, volume differences less 
than 10 percent and peak flow differences less than 20 percent are indicative of a calibrated 
model for base flow. The peak flow difference at Meter 3 is 26 percent; however, there is a 
significant amount of ‘noise’ in the Meter 3 data which suggests that the meter peak flow is not 
accurate.   

Table 11: Base Flow Calibration Summary  
Meter 

Volume 
(MG) 

Model 
Volume 

(MG) 

% 
Difference 

Meter 
Peak Flow 

(MGD) 

Model 
Peak Flow 

(MGD) 

% 
Difference 

Meter 1 1.62 1.61 -1% 0.69 0.62 -10% 
Meter 2 5.93 5.75 -3% 2.71 2.47 -9% 
Meter 3 0.67 0.66 -1% 0.39 0.29 -26%1 

1 Potential erroneous meter peak flow 

RDII CALIBRATION  
The refined model’s RDII response was validated to the April 7, 2019 rainfall event. This rainfall 
event was chosen because (1) there were no rainfall events for two days prior to the April 7th 
event (additional rainfall events prior to the selected event could skew the response in the meter 
data) and (2) all meters showed a visible response to the April 7th rainfall event. The model 
calibration involved adjusting the percentage of rainfall on each runoff surface contributing to the 
sewersheds and adjusting parameters that determine the shape of the runoff response and RDII 
volume entering the sanitary sewer network. The age of the neighborhood is accounted for in 
the parameters that determine RDII volume entering the sanitary sewer network.  

A comparison of model results with measured flow at the meters is summarized in Table 12 and 
shown in Figure 21 through Figure 23. Overall, the RDII parameters were reduced by 75 
percent from the uncalibrated model to calibrate the model with the meter data. Meters within 
the study area calibrated well to peak flows and fairly well to flow volumes. Generally, volume 
differences less than 20 percent and peak flow differences less than 10 percent are indicative of 
a calibrated model for RDII flow. 
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Table 12: RDII Flow Calibration Summary  
Meter 

Volume 
(MG) 

Model 
Volume 

(MG) 

% 
Difference 

Meter 
Peak Flow 

(MGD) 

Model 
Peak Flow 

(MGD) 

% Difference 

Meter 1 1.64 1.78 8% 0.81 0.80 -1% 
Meter 2 6.19 6.48 5% 2.89 2.92 1% 
Meter 3 0.69 0.81 17% 0.42 0.38 -9% 

 
2020 Study Model Calibration 
The flow meters (Table 13 and Figure 24) were installed on May 13-15, 2020 and remained in 
place until July 9-10, 2020 (55-58 days). While the flow meters were installed, the approximate 
average dry weather flow (DWF) in each meter was 0.15 MGD (meter 4), 6.06 MGD (meter 5), 
0.90 MGD (meter 6), 0.48 MGD (meter 7), 0.24 MGD (meter 8), 0.44 MGD (meter 9), 0.24 MGD 
(meter 10), and 0.87 MGD (meter 11).   

The average DWF (MGD) for each meter equates to an average residential gpcd of 35 gpcd at 
Meter 4, 37 gpcd at Meter 5, 138 gpcd at Meter 6, 83 gpcd at Meter 7, 84 gpcd at Meter 8, 52 
gpcd at Meter 9, 66 gpcd at Meter 10, and 77 gpcd at Meter 11. The standard Iowa design 
assumption for sanitary sewers is 100 gpcd for population. This design assumption is a close 
approximation, to the measured gpcd at Meter 6, Meter 7, and Meter 8. These meters are 
located in the older, more densely populated areas of the City. However, the design assumption 
is nearly three times higher than the measured gpcd for Meter 4 and Meter 5. The significant 
difference in average gpcd between the meters is attributed to the higher proportion of newer 
development with newly constructed sanitary sewer and open space.  

Table 13. Flow Metering Sites 
Meter Number Pipe Diameter 

(inches) 
Manhole ID Average DWF 

(MGD) 
Average 

Gallons per 
Capita per Day 

(GPCD) 
4 18 SNMH-261-007 0.13 34 
5 33 SNMH-014-023 6.00 37 
6 21 SNMH-012-014 0.80 138 
7 18 SNMH-063-062 0.46 83 
8 21 SNMH-322-061 0.25 84 
9 24 SNMH-051-003 0.49 52 

10 18 SNMH-333-014 0.23 66 
11 30 SNMH-081-007 0.82 77 

Model results were generated and calibrated by modifying dry weather and wet weather loading 
parameters. Figures showing the RDII wet weather flow data and model results are outlined in 
the following sections.  

BASE FLOW CALIBRATION 
The refined model was validated to meter flows during an extended period without precipitation 
to determine ground water infiltration (GWI) and base sanitary flow. The following period was 
selected for the base flow calibration, June 16-18, 2020. This period was selected to represent a 
flow condition during an extended period with no rainfall, but prior to a rainfall event (rainfall 
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event occurred on June 19, 2020). This flow condition in mid-June is representative of a 
condition with higher GWI than likely present during the winter when GWI in the system would 
typically be at a minimum. 

The objective of this base flow calibration was to replicate the diurnal patterns and peak flow at 
the meter locations within the study area that had accurate data collected during the calibration 
period chosen. The model was run for the calibration period between June 16-19, 2020 and was 
compared to the flow meters. A comparison of model results with measured flow at the meters 
is summarized in Table 14 and shown in Figure 25 through Figure 32.  

Meters within the study area validated well to both flow volumes and peak flows. Additionally, 
diurnal patterns matched for each of the meters. Generally, volume differences less than 10 
percent and peak flow differences less than 20 percent are indicative of a calibrated model for 
base flow.  

Table 14: Base Flow Calibration Summary  
Meter 

Volume 
(MG) 

Model 
Volume 

(MG) 

% 
Difference 

Meter 
Peak Flow 

(MGD) 

Model 
Peak Flow 

(MGD) 

% 
Difference 

Meter 4 0.43 0.42 -2.4% 0.19 0.19 -4.3% 
Meter 5 17.47 17.38 -0.5% 7.43 6.83 -8.8% 
Meter 6 2.45 2.53 3.2% 0.97 0.90 -7.4% 
Meter 7 1.19 1.14 -4.6% 0.49 0.47 -4.9% 
Meter 8 0.70 0.77 8.9% 0.32 0.32 0.0% 
Meter 9 1.27 1.50 15.3% 0.60 0.66 9.6% 
Meter 10 0.68 0.72 5.3% 0.31 0.30 -2.3% 
Meter 11 2.46 2.70 9.0% 1.08 1.11 3.0% 

RDII CALIBRATION  
The refined model’s RDII response was validated using rain gauge data for a gauge that was 
installed at Indian Creek Elementary School for the same duration as the flow metering. During 
the duration of the flow metering and rain gauge installation, four significant rainfall events 
occurred prompting a flow response in all of the meters. The significant rainfall events occurred 
on May 23rd, May 25th, June 9-10th, and June 22nd, 2020. There were several additional smaller 
events that occurred, but those smaller events did not always result in a flow response.  

The model calibration involved adjusting the percentage of rainfall on each runoff surface 
contributing to the sewersheds and adjusting parameters that determine the shape of the runoff 
response and RDII volume entering the sanitary sewer network. The age of the neighborhood is 
accounted for in the parameters that determine RDII volume entering the sanitary sewer 
network. A comparison of model results with measured flow at the meters for the duration 
between May 23rd and June 23rd, 2020, is summarized in Table 15 and shown in Figure 33 
through Figure 40. Meters within the study area calibrated fairly well to peak flows and very well 
to flow volumes. Generally, volume differences less than 20 percent and peak flow differences 
less than 10 percent are indicative of a calibrated model for RDII flow. 
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Table 15: RDII Flow Calibration Summary  
Meter 

Volume 
(MG) 

Model 
Volume 

(MG) 

% 
Difference 

Meter 
Peak Flow 

(MGD) 

Model Peak 
Flow 

(MGD) 

% 
Difference 

Meter 4 6.19 6.00 -3.2% 0.27 0.28 3.9% 
Meter 5 269.05 280.71 4.2% 13.37 14.72 9.1% 
Meter 6 40.34 38.96 -3.5% 3.03 3.35 9.7% 
Meter 7 22.07 20.14 -9.6% 2.38 1.53 -55.0% 
Meter 8 10.64 11.05 3.7% 0.54 0.59 9.1% 
Meter 9 19.35 22.09 12.4% 1.17 1.14 -2.9% 
Meter 10 10.40 10.44 0.4% 1.15 1.04 -11.1% 
Meter 11 39.62 39.30 -0.8% 3.17 2.71 -16.8% 

 
Review of the meter data during the wet weather periods shows significant Inflow and Infiltration 
(I/I) at meters 6, 7, 10, and 11. Flow in these meters more than doubles during wet weather 
events. Many factors could be contributing to the significant I/I in these areas, including leaky 
pipes (at joints or cracks), leaky manholes, and illegal connections to the sewer (sump pumps 
and downspouts). The City should consider further investigating the cause of I/I in the areas 
highlighted in Figure 41, and if possible, address the issues to reduce the wet weather 
influence. Further discussion on the benefits of reducing I/I is included in the Model Results 
section.  

Capacity Analysis  
Model Scenarios 
The calibrated hydraulic model was used to simulate several different current and future 
development scenarios. The modeled scenarios are summarized in Table 16 and described in 
greater detail below.  

Table 16. Modeled Scenarios for Existing and Future Development Conditions  

Scenario Name Scenario 
Number What is included in each scenario 

Existing Condition 1 
Existing sanitary sewer service area, population, 

and employment. The existing estimated population 
is approximately 41,000 people. 

Baseline Condition 2 

Scenario 1 plus proposed Segment 7 sewer 
improvements as described in the Proposed Sewer 

in the Dry Run and Lower Indian Creek Basins 
Section1. 

Proposed Regional Trunk Sewer 
Condition 3 

Scenario 2 plus all recommended (Segment 3 
through Segment 11) Regional Trunk Sewer 

improvements as described in the Proposed Sewer 
in the Dry Run and Lower Indian Creek Basins 

Section1. 
Baseline Condition with I/I Reduction 

Condition 4 Scenario 2 plus assume a 30 percent reduction in 
I/I in the Old Marion area. 
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Scenario Name Scenario 
Number What is included in each scenario 

Proposed Regional Trunk Sewer with 
I/I Reduction Condition 5 Scenario 3 plus assume a 30 percent reduction in 

I/I in the Old Marion area 

2040 Population in Existing Service 
Area Condition 6 

Scenario 5 but with 2040 population and 
employment. The estimated 2040 population for the 

City is approximately 47,800 people.  
2040 Population in Existing Service 

Area + Denser Uptown District 
Condition 

7 Scenario 6 plus a denser Uptown District as shown 
in the City’s Comprehensive Plan 

2040 Population in Existing Service 
Area + Growth Area 1 Condition 8 Scenario 7 plus Growth Area 1 

2040 Population in Existing Service 
Area + Growth Area 2 Condition 9 Scenario 7 plus Growth Area 2 

2040 Population in Existing Service 
Area + Growth Area 3 Condition 10 Scenario 7 plus Growth Area 3 

2040 Population in Existing Service 
Area + Growth Area 4 Condition 11 Scenario 7 plus Growth Area 4 

2040 Population in Existing Service 
Area + Growth Area 5 Condition 12 Scenario 7 plus Growth Area 5 

Full Development Condition 13 
Incorporates all elements from each of the different 

scenarios. The estimated full development 
population is approximately 82,000 people.  

1 See Appendix A and Hydraulic Model Refinements section for discussion on the 2007 Report.   

Scenario Number 1: The existing condition is the sanitary sewer network, population, and 
employment within the current service area. The sewersheds included in the existing condition 
are shown spatially in Figure 42. 

Scenario Number 2: The baseline condition includes all aspects of existing condition, plus the 
Regional Trunk Sewer, Segment 7 sewer improvement that is currently being designed. For the 
evaluation presented in this TM, it is assumed that the Segment 7 sewer improvement includes 
replacing the existing 36-inch pipe with a 60-inch pipe at the same grade as the existing pipe. 
The sewersheds included in the baseline condition are shown spatially in Figure 43.  

Scenario Number 3: The proposed Regional Trunk Sewer condition includes all of the aspects 
of the baseline condition plus, all of the recommended improvements (Segment 3 through 
Segment 11) for the Regional Trunk Sewer as described in the 2007 Report (See Appendix A, 
page A-6 for recommended improvements). This scenario was evaluated in order to quantify the 
impacts in the City from downstream capacity deficiencies. This condition is also used to identify 
potential improvements needed in the study area. The sewersheds included in the proposed 
Regional Trunk Sewer condition are shown spatially in Figure 44. 
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Scenario Number 4: The baseline I/I reduction condition includes all aspects of baseline 
condition, plus assuming a 30% reduction in I/I in sewersehd located in Old Marion in the Lower 
Indian Creek Basin. I/I reduction can be achieved through pipe sliplining, disconnecting 
downspouts and sump pumps, and fixing leaky manholes. This scenario was evaluated to 
determine if I/I reduction efforts can reduce or prevent the need for future sewer improvements. 
The sewersheds included in the baseline I/I reduction condition is shown spatially in Figure 45.  

Scenario Number 5: The proposed Regional Trunk Sewer improvements with I/I reduction 
condition includes all aspects of the proposed Regional Trunk Sewer condition, plus assuming a 
30% reduction in I/I in sewershed located in Old Marion in the Lower Indian Creek Basin. I/I 
reduction can be achieved through pipe sliplining, disconnecting downspouts and sump pumps, 
and fixing leaky manholes. This scenario was evaluated to determine if I/I reduction efforts can 
reduce or prevent the need for future sewer improvements. The sewersheds included in the 
proposed Regional Trunk Sewer with I/I reduction condition is shown spatially in Figure 46. 

Scenario Number 6: The 2040 population in existing service area condition includes all aspects 
of the proposed Regional Trunk Sewer with I/I reduction condition, but uses projected 2040 
population and employment for the entire service area. It includes all the recommended 
improvements (Segment 3 through Segment 11) for the Regional Trunk Sewer as described in 
the 2007 Report (See Appendix A, page A-6 for recommended improvements). The sewershed 
included in the 2040 population in existing service area condition is shown spatially in Figure 47. 

Scenario Number 7: The 2040 population with a denser Uptown District condition includes all 
aspects of the 2040 population in existing service area condition plus a denser Uptown District 
as shown in the City’s Comprehensive Plan (Land Use UTR-2, U-1, U-2, and UC-1 in the 
Comprehensive Plan). The projected 2040 population and employment was used for the entire 
sanitary sewer service area in this condition. The sewershed included in the 2040 population 
with a denser Uptown District condition is shown spatially in Figure 48. 

Scenario Number 8: The 2040 population with Growth Area 1 condition includes all aspects of 
the 2040 population with a denser Uptown District condition plus additional population and 
employment in the northwestern portion of the City. The sewer expansion for the additional 
service area is assumed to be a 12-inch diameter pipe. The sewersheds included in this 
condition are shown spatially in Figure 49. Note that further expansion of the service area 
beyond what is shown in Figure 49 might be possible topographically but was not considered 
herein.  

Scenario Number 9: The 2040 population with Growth Area 2 condition includes all aspects of 
the 2040 population with a denser Uptown District condition plus additional population and 
employment in the northern portion of the City. The sewer expansion for the additional service 
area ranges from 8-inch to 18-inch diameter pipe. The sewersheds included in this condition are 
shown spatially in Figure 50. Note that further expansion of the service area beyond what is 
shown in Figure 50 might be possible topographically but was not considered herein.  

Scenario Number 10: The 2040 population with Growth Area 3 condition includes all aspects of 
the 2040 population with a denser Uptown District condition plus additional population and 
employment in the northeastern portion of the City. The sewer expansion for the additional 
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service area ranges from 8-inch to 24-inch diameter pipe. The sewersheds included in this 
condition are shown spatially in Figure 51. Note that further expansion of the service area 
beyond what is shown in Figure 51 might be possible topographically but was not considered 
herein.  

Scenario Number 11: The 2040 population with Growth Area 4 condition includes all aspects of 
the 2040 population with a denser Uptown District condition plus additional population and 
employment in the eastern portion of the City. The sewer expansion for the additional service 
area ranges from 8-inch to 15-inch diameter pipe. The sewersheds included in this condition are 
shown spatially in Figure 52. Note that further expansion of the service area beyond what is 
shown in Figure 52 might be possible topographically but was not considered herein.  

Scenario Number 12: The 2040 population with Growth Area 5 condition includes all aspects of 
the 2040 population with a denser Uptown District condition plus additional population and 
employment in the southern portion of the City. The sewer expansion for the additional service 
area ranges from 8-inch to 12-inch diameter pipe. The sewersheds included in this condition are 
shown spatially in Figure 53. Note that further expansion of the service area beyond what is 
shown in Figure 53 might be possible topographically but was not considered herein.  

Scenario Number 13: The full development condition includes all aspects of 2040 population 
with a denser Uptown District condition plus all five growth areas. The sewer expansion for the 
additional service areas range from 8-inch to 24-inch diameter pipe. The sewersheds included 
in the full development condition are shown spatially in Figure 54. Note that further expansion of 
the service area beyond what is shown in Figure 54 might be possible topographically but was 
not considered herein. 

SUMMARY OF MODEL SCENARIOS 
A total of 13 scenarios were evaluated as part of this study. The first five scenarios, existing 
condition (Scenario 1), baseline condition (Scenario 2), proposed Regional Trunk Sewer 
condition (Scenario 3), baseline with I/I reduction condition (Scenario 4), and proposed Regional 
Trunk Sewer with I/I reduction condition (Scenario 5) all represent the current development 
(population and employment) within the current sanitary sewer service area. The differences 
between these five current development scenarios is the size and capacity of the Regional 
Trunk Sewer and whether I/I reduction efforts are included.  

Eight scenarios were evaluated to identify capacity deficiencies for growth and future 
development conditions. The future growth and development scenarios are 2040 population in 
existing service area condition, 2040 population with a denser Uptown District condition, 2040 
population with Growth Area 1 condition, 2040 population with Growth Area 2 condition, 2040 
population with Growth Area 3 condition, 2040 population with Growth Area 4 condition, 2040 
population with Growth Area 5 condition, and the full development condition (Scenario Numbers 
6 through 13, respectively). 

Scenarios 6 and 7 represent variations of future growth within the current service area. 
Scenarios 8 through 12 represent growth in the current service area plus growth beyond current 
City limits. All of these future growth scenarios assume that all the recommended improvements 
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(Segment 3 through Segment 11) have been completed in the Regional Trunk Sewer and 
include I/I reduction in the Old Marion area.  

The full development condition (Scenario 13) represents long-term and potential maximum 
development conditions. This scenario assumes all of the recommended improvements 
(Segment 3 through Segment 11) have been completed in the Regional Trunk Sewer. It also 
assumes the projected 2040 population and employment for all existing and potential 
sewersheds (service area).  

The 13 scenarios are shown spatially in Figures 42-54. All scenarios were simulated under peak 
dry weather, 2-year wet weather, and 5-year wet weather conditions. The scenarios considered 
are as follows:  

• Existing Conditions, Dry Weather 
• Existing Conditions, 2-Year Wet Weather  
• Existing Conditions, 5-Year Wet Weather 
• Baseline Conditions, Dry Weather 
• Baseline Conditions, 2-Year Wet Weather  
• Baseline Conditions, 5-Year Wet Weather  
• Proposed Regional Trunk Sewer Condition, Dry Weather 
• Proposed Regional Trunk Sewer Condition, 2-Year Wet Weather  
• Proposed Regional Trunk Sewer Condition, 5-Year Wet Weather  
• Baseline Condition with I/I Reduction Conditions, Dry Weather 
• Baseline Condition with I/I Reduction Conditions, 2-Year Wet Weather  
• Baseline Condition with I/I Reduction Conditions, 5-Year Wet Weather  
• Proposed Regional Trunk Sewer with I/I Reduction Conditions, Dry Weather 
• Proposed Regional Trunk Sewer with I/I Reduction Conditions, 2-Year Wet Weather  
• Proposed Regional Trunk Sewer with I/I Reduction Conditions, 5-Year Wet Weather  
• 2040 Population in Existing Service Area Conditions, Dry Weather 
• 2040 Population in Existing Service Area Conditions, 2-Year Wet Weather  
• 2040 Population in Existing Service Area Conditions, 5-Year Wet Weather  
• 2040 Population in Existing Service Area with a Denser Uptown District Conditions, Dry 

Weather 
• 2040 Population in Existing Service Area with a Denser Uptown District Conditions, 2-

Year Wet Weather  
• 2040 Population in Existing Service Area with a Denser Uptown District Conditions, 5-

Year Wet Weather  
• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 

Area 1 Conditions, Dry Weather 
• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 

Area 1 Conditions, 2-Year Wet Weather  
• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 

Area 1 Conditions, 5-Year Wet Weather  
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• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 2 Conditions, Dry Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 2 Conditions, 2-Year Wet Weather  

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 2 Conditions, 5-Year Wet Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 3 Conditions, Dry Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 3 Conditions, 2-Year Wet Weather  

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 3 Conditions, 5-Year Wet Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 4 Conditions, Dry Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 4 Conditions, 2-Year Wet Weather  

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 4 Conditions, 5-Year Wet Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 5 Conditions, Dry Weather 

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 5 Conditions, 2-Year Wet Weather  

• 2040 Population in Existing Service Area with a Denser Uptown District and Growth 
Area 5 Conditions, 5-Year Wet Weather 

• Full Development Conditions, Dry Weather 
• Full Development Conditions, 2-Year Wet Weather  
• Full Development Conditions, 5-Year Wet Weather  

Capacity Criteria  
The capacity deficiencies discussed as part of this analysis are defined to be sewers functioning 
as a bottleneck due to inadequate capacity and causing potential upstream sanitary sewer 
backups or SSOs. This criterion is informed by the surcharge state of pipes within the model 
network and the freeboard flow in manholes as identified by model results. 

SURCHARGE STATE 
The surcharge state refers to how full a pipe is flowing. For this analysis, the surcharge state is 
measured as the ratio between the flow depth and the pipe diameter (d/D). A pipe with flow that 
is less than full will have a surcharge state value (d/D) less than 1. A pipe that is full will be 
characterized by the model in two ways. If that pipe is restricting flow, it will be characterized as 
a bottleneck. If a pipe is full, but is not restricting flow, it will be characterized as being full due to 
a downstream bottleneck. 

FREEBOARD 
The freeboard within a manhole is as the distance between the water surface elevation of flow 
and the manhole rim. Freeboard less than three feet indicate that the manhole is at risk of 
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causing potential basement backups to nearby homes, assuming those homes have 
basements. A freeboard of zero indicates risk of a potential sanitary sewer overflow and 
basement backups. 

These two criteria, surcharge state and freeboard less than 3 feet, are highlighted in the results 
figures shown in Appendix B of this TM. In the following sections, capacity deficiencies are 
defined to be sewers that are in a bottleneck surcharge state and are causing manholes to have 
less than 3 feet of freeboard. In some instances, a pipe may be identified as in a bottleneck 
surcharge state but not causing manholes to have less than 3 feet of freeboard.  These 
instances can occur depending on the depth of pipe, extent of surcharge, or adjacent pipe 
elevations. These instances are identified as a capacity deficiency for the evaluation presented 
in this TM; however, no potential improvements are recommended for these locations. Due to 
the model assuming ideal pipe conditions, any capacity deficiencies caused by grease buildup, 
root intrusions, or other maintenance issues will not be identified by the model. 

Model Results 
Result figures for each modeled scenario are included in Appendix B. A summary of the model 
results is shown in Table 17. The results are discussed in detail following Table 17. 

Table 17. Summary of Results for each Modeled Scenario 

Scenario 
Bottleneck 
Pipe in 
City 

Bottleneck 
Pipe in 
Regional 
Trunk Sewer 

Potential 
Backup 
in City 

Potential 
Overflow 
in City 

Recommend 
Improvement 
(yes/no) 

Existing 
Condition  

(Scenario 1) 

Dry Weather     No 

2-Yr Wet 
Weather X X X X No1 

5-Yr Wet 
Weather X X X X No1 

Baseline 
Condition 

(Scenario 2) 

Dry Weather     No 

2-Yr Wet 
Weather X X X X No1 

5-Yr Wet 
Weather X X X X No1 

Proposed 
Regional Trunk 

Sewer 
Condition 

(Scenario 3) 

Dry Weather     No 
2-Yr Wet 
Weather X    No1 

5-Yr Wet 
Weather X  X X Yes 

Baseline 
Condition with 
I/I Reduction 
(Scenario 4) 

Dry Weather     No 

2-Yr Wet 
Weather X X X X No1 

5-Yr Wet 
Weather X X X X Yes 
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Scenario 
Bottleneck 
Pipe in 
City 

Bottleneck 
Pipe in 
Regional 
Trunk Sewer 

Potential 
Backup 
in City 

Potential 
Overflow 
in City 

Recommend 
Improvement 
(yes/no) 

Proposed 
Regional Trunk 
Sewer with I/I 

Reduction 
(Scenario 5) 

Dry Weather     No 

2-Yr Wet 
Weather X    No1 

5-Yr Wet 
Weather X  X X Yes 

2040 
Population in 

Existing 
Service Area 

Condition 
(Scenario 6) 

Dry Weather     No 

2-Yr Wet 
Weather X    No1 

5-Yr Wet 
Weather X  X X Yes 

2040 
Population in 

Existing 
Service Area 
Condition + 

Denser Uptown 
District 

(Scenario 7) 

Dry Weather     No 

2-Yr Wet 
Weather X    No1 

5-Yr Wet 
Weather X  X X No2 

2040 
Population in 

Existing 
Service Area 
Condition + 

Growth Area 1 
(Scenario 8) 

Dry Weather     No 

2-Yr Wet 
Weather X  X X No2 

5-Yr Wet 
Weather X  X X No2 

2040 
Population in 

Existing 
Service Area 
Condition + 

Growth Area 2 
(Scenario 9) 

Dry Weather X    No 

2-Yr Wet 
Weather X  X X Yes 

5-Yr Wet 
Weather X  X X Yes 

2040 
Population in 

Existing 
Service Area 
Condition + 

Growth Area 3 
(Scenario 10) 

Dry Weather X    No 

2-Yr Wet 
Weather X  X X Yes 

5-Yr Wet 
Weather X  X X Yes 

2040 
Population in 

Existing 
Service Area 
Condition + 

Growth Area 4 
(Scenario 11) 

Dry Weather     No 

2-Yr Wet 
Weather X    No1 

5-Yr Wet 
Weather X  X X Yes 



City of Marion | 2020 Sanitary Sewer Study 
 

 

5815 Council Street NE, Suite B, Cedar Rapids, IA  52402-5893 
(319) 373-2536 

hdrinc.com 
 

27 

Scenario 
Bottleneck 
Pipe in 
City 

Bottleneck 
Pipe in 
Regional 
Trunk Sewer 

Potential 
Backup 
in City 

Potential 
Overflow 
in City 

Recommend 
Improvement 
(yes/no) 

2040 
Population in 

Existing 
Service Area 
Condition + 

Growth Area 5 
(Scenario 12) 

Dry Weather X   X Yes 

2-Yr Wet 
Weather X   X Yes 

5-Yr Wet 
Weather X  X X Yes 

Full 
Development 

Condition 
(Scenario 8) 

Dry Weather X  X X Yes 

2-Yr Wet 
Weather X  X X Yes 

5-Yr Wet 
Weather X X X X Yes 

1The recommended improvement for Regional Trunk Sewer condition addresses the potential SSOs and basement 
backups identified in these conditions. Therefore, no additional projects are recommended.  
2 Improvements recommended in Scenarios 1 through 6 address deficiencies identified in this scenario, therefore no 
additional projects are recommended 

DRY WEATHER  

Scenarios 1 – 5 (Existing Conditions, Baseline Conditions, Proposed Regional Trunk Sewer Conditions, 
Baseline with I/I Reduction Conditions, and Proposed Regional Trunk Sewer Creek with I/I Reduction 
Conditions) 
Model results for Scenarios 1-5 during dry weather are shown in Figure B1 through Figure B5 of 
Appendix B. The sanitary system has sufficient capacity to convey flow under dry weather for all 
of these scenarios. Some sections of pipe show flow greater than 80% full during dry weather 
conditions. However, this flow ratio is due to the elevation at which they connect to the trunk 
sewer, this causes the downstream opening of the pipe to be submerged, or nearly submerged, 
but the upstream end of the pipe is less than half full. Additionally, there are five manholes that 
indicate a potential backup in these Scenarios. The sewer invert at these manholes are less 
than three feet below the modeled ground elevation; therefore, any flow in the pipe will show a 
potential backup. No proposed improvements for the existing sanitary sewer system are 
recommended for dry weather for Scenarios 1 through 5.  

Scenarios 6 – 7 (2040 Population in Existing Service Area Conditions and 2040 Population in Existing Service 
Area with a Denser Uptown District Conditions) 
Model results for these scenarios during dry weather are shown in Figure B6 and B7 of 
Appendix B. The model results indicate the sanitary system has sufficient capacity to convey 
flow under dry weather for both of these future population and employment scenarios. These 
results show that the City can continue to grow within the existing service area without 
impacting capacity in the existing sewer system for dry weather conditions. In both scenarios 
the sewer downstream of this study area has sufficient capacity and there are no tailwater 
impacts for the sewer network located within this study area. No proposed improvements for the 
existing sanitary sewer system are recommended for these scenarios. 
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Scenario 8 (2040 population with Growth Area 1 Conditions) 
Model results for the 2040 population with Growth Area 1 condition during dry weather are 
shown in Figure B8 in Appendix B. The model results indicate the Christopher Creek trunk 
sewer has sufficient capacity to convey flow under dry weather for this future growth scenario. 
The results show that the City could expand into the growth area without impacting the capacity 
in the existing sewer system for dry weather conditions.  In this scenario the sewer downstream 
of this study area has sufficient capacity and there are no tailwater impacts for the sewer 
network located within this study area. There are no proposed improvements for the existing 
sanitary sewer system recommended for this scenario.  

Scenario 9 (2040 population with Growth Area 2 Conditions) 
Model results for 2040 population with Growth Area 2 Conditions during dry weather are shown 
in Figure B9 in Appendix B. The potential growth development areas included in this scenario 
would cause bottlenecks along the entire length of the Berrys Run Creek trunk sewer. Although 
the trunk line is bottlenecked, the model does not indicate and potential sanitary backups or 
SSOs sewer system. Because no potential backups or SSOs were identified for this scenario, 
no improvements for the existing sanitary sewer system are recommended. However, as stated 
previously, the model assumes ideal pipe conditions and this assumption may not be fully 
reflective of the actual system. Therefore, careful consideration and inspection of the Berrys 
Run Creek trunk sewer should be completed prior to growth and expansion in Area 2.  

Scenario 10 (2040 population with Growth Area 3 Conditions) 
Model results for 2040 population with Growth Area 3 Conditions during dry weather are shown 
in Figure B10 in Appendix B. The potential growth development areas included in this scenario 
would cause bottlenecks throughout the Indian Creek trunk sewer. Although the trunk line is 
bottlenecked, the model does not indicate and potential sanitary backups or SSOs sewer 
system. Because no potential backups or SSOs were identified for this scenario, no 
improvements for the existing sanitary sewer system are recommended. However, as stated 
previously, the model assumes ideal pipe conditions and this assumption may not be fully 
reflective of the actual system. Therefore, careful consideration and inspection of the Indian 
Creek trunk sewer should be completed prior to growth and expansion in Area 3.  

Scenario 11 (2040 population with Growth Area 4 Conditions) 
Model results for this scenario during dry weather is shown in Figure B11 in Appendix B. The 
model results indicate the Squaw Creek trunk sewer has sufficient capacity to convey flow 
under dry weather for this future growth scenario. The results show that the City could expand 
into the growth area without impacting the capacity in the existing sewer system for dry weather 
conditions. In this scenario the sewer downstream of this study area has sufficient capacity and 
there are no tailwater impacts for the sewer network located within this study area. There are no 
proposed improvements for the existing sanitary sewer system recommended for this scenario.  

Scenario 12 (2040 population with Growth Area 5 Conditions) 
Model results for this scenario during dry weather is shown in Figure B12 in Appendix B. The 
model results indicate the Squaw Creek and Lower Indian Creek trunk sewers have sufficient 
capacity to convey flow under dry weather for this future growth scenario. However, the planned 
growth near the Marion Airport (AirCom Park) and south of Grant Wood bike trail would cause 
potential SSOs in the 12-in sewer located east of Highway 13 along Grant Wood trail. This 
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capacity issue should be addressed prior to growth around the Marion Airport. A proposed 
improvement for the existing sanitary sewer system is recommended for this scenario; this 
recommended improvement is described in greater detail in the following Recommended 
Improvements Section.  

Scenario 13 (Full Development Conditions) 
Model results for full development conditions during dry weather are shown in Figure B13 in 
Appendix B. The potential development and future population included in this scenario would 
cause several bottlenecks with the potential for widespread SSOs and potential basement 
backups throughout the Indian Creek Basin and along the Grant Wood trail in the Squaw Creek 
basin as described in the Scenario 12 dry weather flow results. Significant capacity 
improvements along the entire Indian Creek trunk sewer and the Berrys Run Creek trunk sewer 
would be required to provide adequate infrastructure to service the full development condition 
development potential. The recommended improvements along the Indian Creek trunk sewer 
and the Berrys Run Creek trunk sewer are described in greater detail in the following 
Recommended Improvements Section.  

Model results indicate that the sanitary sewer downstream of the study area has capacity to 
convey additional flows from the Indian Creek Basin. However, the model does not represent 
any future growth in areas beyond the study area (Robins, Hiawatha, or Cedar Rapids) that are 
served by the Regional Trunk Sewer. Future growth beyond the study area may limit the 
available capacity of the Regional Trunk Sewer. A further investigation of the overall Indian 
Creek/Dry Run Creek sewersheds would be required before the proposed improvements are 
designed and constructed. 

2-YEAR WET WEATHER  

Scenario 1 (Existing Conditions) 
Model results for existing conditions during 2-year wet weather are shown in Figure B14 of 
Appendix B. Overall, the sanitary sewer network is flowing at less than 80 percent full. However, 
the main trunk line along Indian Creek shows as flowing full, resulting in the potential for several 
SSOs and basement backups. Model results indicate that the potential SSOs and basement 
backups are caused by downstream capacity deficiencies; these capacity deficiencies restrict 
flows in the Indian Creek trunk sewer that located upstream of Alburnett Road. The deficiencies 
identified in this scenario are addressed through recommended improvements described in the 
proposed Regional Trunk Sewer condition (Scenario 3). No additional projects beyond was is 
described for the proposed Regional Trunk Sewer condition are recommended for existing 
conditions.  

Scenario 2 (Baseline Conditions)  
Model results for baseline conditions during 2-year wet weather are shown in Figure B15 of 
Appendix B. Overall, the sanitary sewer network is generally flowing at less than 80 percent full. 
However, the main trunk line along Indian Creek shows as flowing full resulting in the potential 
for basement backups. When compared to existing conditions (which does not include the 
Segment 7 improvement), the Segment 7 improvements in baseline conditions result in a 32 
percent reduction in potential SSOs and a 38 percent reduction in potential basement backups.  
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Segment 7 improves conditions for the 2-year wet weather event; however, there are several 
additional downstream capacity deficiencies that are restricting the flows in the Indian Creek 
trunk sewer that located upstream of Alburnett Road. The deficiencies identified in this scenario 
are addressed through recommended improvements described in the proposed Regional Trunk 
Sewer condition (Scenario 3). No additional projects beyond was is described for the proposed 
Regional Trunk Sewer condition are recommended for baseline conditions.  

Scenario 3 (Proposed Regional Trunk Sewer Conditions) 
Model results for the proposed Regional Trunk Sewer conditions during 2-year wet weather are 
shown in Figure B16 of Appendix B. This scenario was evaluated to determine if the 
downstream capacity deficiencies are the cause of the potential backups in the Indian Creek 
and Dry Run Creek trunk sewers. Model results show that if all the recommended improvements 
(Segment 3 through Segment 11) are completed for the Regional Trunk Sewers, then the 
existing sewer within the City has capacity to convey the 2-year wet weather flows. No 
additional project improvements beyond the Indian Creek and Dry Run Creek trunk sewer 
improvements are recommended for this scenario for the 2-year wet weather event.  

Scenario 4 – 5 (Baseline with I/I Reduction Conditions and Proposed Regional Trunk Sewer with I/I Reduction 
Conditions)  
Model results for these two scenarios during 2-year wet weather are shown in Figure B17 and 
Figure B18 of Appendix B. These scenarios were evaluated to determine if I/I reduction efforts 
in the Old Marion area would reduce potential basement backups and SSOs. Model results 
indicate that no potential basement backups or SSOs occur during the 2-year wet weather 
event; however, there are several pipe segments in the area that are bottlenecked and flowing 
full in both scenarios. The inclusion of I/I efforts in this area would reduce the flow in several 
pipe segments from bottlenecked to flowing less than 80-percent full. No additional project 
improvements are recommended for these scenarios for the 2-year wet weather event.  

Scenarios 6 – 7 (2040 Population in Existing Service Area Conditions and 2040 Population in Existing Service 
Area with a Denser Uptown District Conditions) 
Model results for these scenarios during dry weather are shown in Figure B19 and B20 of 
Appendix B. Model results show that if all the recommended improvements (Segment 3 through 
Segment 11) are completed for the Regional Trunk Sewer, then the existing sewer within the 
City has capacity to convey the 2-year wet weather flows without potential for basement 
backups or SSOs. These results show that the City can continue to grow within the existing 
service area without impacting capacity in the existing sewer system for 2-year wet weather 
conditions. In both scenarios the sewer downstream of this study area has sufficient capacity 
and there are no tailwater impacts for the sewer network located within this study area. No 
additional project improvements beyond the Regional Trunk Sewer improvements and I/I 
reduction effort as described in Scenario 4 and Scenario 5 are recommended for these 
scenarios for the 2-year wet weather event. 

Scenario 8 (2040 population with Growth Area 1 Conditions) 
Model results for the 2040 population with Growth Area 1 condition during 2-year wet weather 
are shown in Figure B21 in Appendix B. The model results indicate that growth in area 1 would 
result in several bottleneck pipes and three potential basement backup locations in the 
Christopher Creek trunk sewer near Cambridge Drive NE. Capacity improvements along the 
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Christopher Creek trunk sewer would be required to provide adequate capacity for the potential 
growth in area 1. The capacity improvements would be required between Boyson Road NE and 
Cambridge Drive NE. The recommended improvements for this scenario are described in 
greater detail in the following Recommended Improvements Section.  

Scenario 9 (2040 population with Growth Area 2 Conditions) 
Model results for 2040 population with Growth Area 2 Conditions during 2-year wet weather are 
shown in Figure B22 in Appendix B. The potential growth development areas included in this 
scenario would cause bottlenecks, potential basements backups, and potential SSOs along the 
entire length of the Berrys Run Creek trunk sewer and along the Indian Creek trunk sewer from 
Alburnett Road to Silver Oak Trail. Significant capacity improvements along the entire Indian 
Creek trunk sewer and the Berrys Run Creek trunk sewer would be required to provide 
adequate infrastructure to service this condition’s growth development potential. The 
recommended improvements along the Indian Creek trunk sewer and the Berrys Run Creek 
trunk sewer are described in greater detail in the following Recommended Improvements 
Section. 

Scenario 10 (2040 population with Growth Area 3 Conditions) 
Model results for 2040 population with Growth Area 3 Conditions during 2-year wet weather are 
shown in Figure B23 in Appendix B. The potential growth development areas included in this 
scenario would cause bottlenecks, potential basements backups, and potential SSOs along the 
length of the Indian Creek trunk sewer upstream of Alburnett Road. The Indian Creek trunk 
sewer bottlenecks would cause potential backups and SSOs along the Berrys Run Creek trunk 
as well. Significant capacity improvements along the entire Indian Creek trunk sewer would be 
required to provide adequate infrastructure to service this condition’s development potential. 
The recommended improvements along the Indian Creek trunk sewer trunk sewer are described 
in greater detail in the following Recommended Improvements Section.  

Scenario 11 (2040 population with Growth Area 4 Conditions) 
Model results for this scenario during 2-year wet weather is shown in Figure B24 in Appendix B. 
The model results indicate some segments of full and bottlenecked pipe; however, these 
bottlenecks do not cause any potential basement backups or SSOs. Therefore, the Squaw 
Creek trunk sewer has enough capacity to convey flow under 2-year wet weather for this future 
growth scenario. The results show that the City could expand into the growth area without 
impacting the capacity in the existing sewer system for 2-year weather conditions. There are no 
proposed improvements for the existing sanitary sewer system recommended for this scenario.  

Scenario 12 (2040 population with Growth Area 5 Conditions) 
Model results for this scenario during 2-year wer weather is shown in Figure B25 in Appendix B. 
Similar to the results described in the dry weather results for this scenario, the model results 
indicate the planned growth near the Marion Airport (AirCom Park) and south of Grant Wood 
bike trail would cause potential SSOs in the 12-inch sewer located east of Highway 13 along 
Grant Wood trail. This capacity issue should be addressed prior to growth around the Marion 
Airport. The recommended improvement is described in greater detail in the following 
Recommended Improvements Section.  
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Scenario 13 (Full Development Conditions) 
Model results for full development conditions during 2-year wet weather are shown in Figure 
B26 in Appendix B. The potential development and future population included in this scenario 
would cause several bottlenecks with the potential for widespread sanitary SSOs and potential 
basement backups throughout the Indian Creek Basin, along the Grant Wood trail and south of 
8th Avenue in the Squaw Creek Basin, and south of Cambridge Drive SE in the Christopher 
Creek Basin.  Significant capacity improvements along the entire Indian Creek trunk sewer and 
the Berrys Run Creek trunk sewer would be required to provide adequate infrastructure to 
service the full development condition development potential. Additional improvements in the 
other capacity issue areas would also be required. The recommended improvements for this full 
development condition scenario are described in greater detail in the following Recommended 
Improvements Section.  

Model results indicate that the sanitary sewer downstream of the study area has capacity to 
convey the additional flows from the Full development condition. However, the model does not 
represent any future growth in areas beyond the study area (Robins, Hiawatha, or Cedar 
Rapids). Future growth beyond the study area may limit the available capacity of the Regional 
Trunk Sewer. A further investigation of the overall Indian Creek/Dry Run Creek sewersheds 
would be required before the proposed improvements are designed and constructed. 

5-YEAR WET WEATHER 

Scenario 1 (Existing Conditions) 
Model results for existing conditions during 5-year wet weather are shown in Figure B27 of 
Appendix B. Model results indicate the main trunk line along Indian Creek and Dry Run Creek 
has capacity deficiencies, resulting in the potential for several SSOs and basement backups 
throughout the Indian Creek, Lower Indian Creek, and Christopher Creek Basins. Additional 
capacity deficiencies in the sewer near Grand Avenue and South 8th Street also cause potential 
basement backups and SSOs. Most deficiencies identified in this scenario are addressed 
through recommended improvements described in the Regional Trunk Sewer condition 
(Scenario 3). However, the deficiencies identified near Grand Avenue and South 8th Street 
require additional improvements. The deficiencies identified near Grand Avenue and South 8th 
Street are addressed through I/I reduction efforts as described in Scenario 4 and Scenario 5.   

Scenario 2 (Baseline Conditions)  
Model results for baseline conditions during 5-year wet weather are shown in Figure B28 of 
Appendix B. Overall, the sanitary sewer network is generally flowing at less than 80 percent full. 
However, the main trunk line along Indian Creek shows as flowing full resulting in the potential 
for basement backups. When compared to existing conditions (which does not include the 
Segment 7 improvement), the Segment 7 improvements in baseline conditions result in a 19 
percent reduction in potential SSOs and a 10 percent reduction in potential basement backups.  

Segment 7 improves conditions for the 5-year wet weather event; however, there are several 
additional downstream capacity deficiencies that are restricting the flows in the Indian Creek 
trunk sewer that located upstream of Alburnett Road. The deficiencies identified in this scenario 
are addressed through recommended improvements described in the proposed Regional Trunk 
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Sewer condition (Scenario 3) and I/I reduction improvements described in Scenario 4 and 
Scenario 5. No additional projects are recommended for baseline conditions.  

Scenario 3 (Proposed Regional Trunk Sewer Conditions) 
Model results for the proposed Regional Trunk Sewer conditions during 5-year wet weather are 
shown in Figure B29 of Appendix B. This scenario was evaluated to determine if the 
downstream capacity deficiencies are the cause of the potential backups in the Regional Trunk 
Sewer. Model results show that even if all the recommended improvements (Segment 3 through 
Segment 11) are completed for the Regional Trunk Sewer, there are still capacity deficiencies in 
the Indian Creek basin as well as near Grand Avenue and South 8th Street. The capacities 
deficiencies near Grand Avenue and South 8th Street are addressed through I/I reduction efforts 
as described in Scenario 4 and Scenario 5. However, additional improvements in the Indian 
Creek Basin are required to provide adequate capacity for the existing sewer for the 5-year wet 
weather event. The additional improvements recommended for this scenario are described in 
greater detail in the Recommended Improvements Section.  

Scenario 4 – 5 (Baseline with I/I Reduction Conditions and Proposed Regional Trunk Sewer with I/I Reduction 
Conditions)  
Model results for these two scenarios during 5-year wet weather are shown in Figure B30 and 
Figure B31 of Appendix B. These scenarios were evaluated to determine if I/I reduction efforts 
in the Old Marion area would reduce potential basement backups and SSOs. As described in 
Scenario 3, model results indicate several bottleneck pipes and potential basement backups 
and SSOs occur during the 5-year wet weather event. However, these deficiencies can be 
addressed through I/I reduction efforts in the area. Model results show that if a 30-percent I/I 
reduction is achieved in the (1) Grand Avenue and South 8th Street and (2) South 11th Street 
and A Avenue areas, then there are no longer and potential basement backups and SSOs in the 
areas. No additional project improvements beyond the beyond the Regional Trunk Sewer 
improvements and the I/I reduction are recommended for these scenarios for the 5-year wet 
weather event.  

Scenarios 6 (2040 Population in Existing Service Area Conditions) 
Model results for this scenario during 5-year wet weather are shown in Figure B32 of Appendix 
B. Model results indicate several bottleneck pipes, and potential basement backups and SSOs 
for this scenario. Capacity deficiencies include the Indian Creek trunk line north of Alburnett 
Road, the Christopher Creek trunk line south of Cambridge Drive NE, and the sewer line south 
of Chapelridge Circle in the Squaw Creek Basin. The deficiencies in the Indian Creek trunk line 
can be addressed through improvements as described in 5-year wet weather results for 
Scenario 3. The deficiencies in the Christopher Creek trunk line can be addressed through 
improvements described in the 2-year wet weather results or Scenario 8.  The deficiencies 
south of Chapelridge Circle in the Squaw Creek Basin occurs where a 10-inch sewer is located 
downstream from a 15-inch sewer. Increasing the size of the 10-inch sewer would address the 
capacity deficiency in this area. The recommended improvements to provide adequate sewer 
capacity for this scenario are described in greater detail in the Recommended Improvements 
Section.  
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Scenarios 7 (2040 Population in Existing Service Area with a Denser Uptown District Conditions) 
Model results for this scenarios during 5-year wet weather is shown in Figure B33 of Appendix 
B. Model results show that if all the recommended improvements (Segment 3 through Segment 
11) are completed for the Regional Trunk Sewer and I/I reduction in the Old Marion area is 
completed, then the existing sewer near the Uptown District has capacity to convey the 5-year 
wet weather flows without potential for basement backups or SSOs. However, if I/I reduction 
efforts are not completed, then a denser Uptown District would result in capacity deficiencies in 
the area. I/I reduction efforts should be completed prior to additional construction in the Uptown 
District. No additional project improvements beyond the Regional Trunk Sewer improvements 
and I/I reduction effort as described in Scenario 4 and Scenario 5 are recommended for this 
scenario for the 5-year wet weather event. 

Scenario 8 (2040 population with Growth Area 1 Conditions) 
Model results for the 2040 population with Growth Area 1 condition during 5-year wet weather 
are shown in Figure B34 in Appendix B. As described in the model results for the 2-year wet 
weather event for this scenario, the model results indicate that growth in area 1 would result in 
several bottleneck pipes and potential basement backups in the Christopher Creek trunk sewer 
near Cambridge Drive NE. Capacity improvements along the Christopher Creek trunk sewer are 
recommended to provide adequate capacity for the potential growth in area 1. The capacity 
improvements recommended are located between Boyson Road NE and Cambridge Drive NE. 
The recommended improvements for this scenario are described in greater detail in the 
following Recommended Improvements Section.  

Scenario 9 (2040 population with Growth Area 2 Conditions) 
Model results for 2040 population with Growth Area 2 Conditions during 5-year wet weather are 
shown in Figure B35 in Appendix B. The potential growth development areas included in this 
scenario would cause bottlenecks, potential basements backups, and potential SSOs along the 
entire length of the Berrys Run Creek trunk sewer and along the Indian Creek trunk sewer from 
Alburnett Road to Silver Oak Trail. As described in the model results for the 2-year wet weather 
event for this scenario, significant capacity improvements along the entire Indian Creek trunk 
sewer and the Berrys Run Creek trunk sewer would be required to provide adequate 
infrastructure to service this condition’s growth development potential. The recommended 
improvements along the Indian Creek trunk sewer and the Berrys Run Creek trunk sewer are 
described in greater detail in the following Recommended Improvements Section. 

Scenario 10 (2040 population with Growth Area 3 Conditions) 
Model results for 2040 population with Growth Area 3 Conditions during 5-year wet weather are 
shown in Figure B36 in Appendix B. The potential growth development areas included in this 
scenario would cause bottlenecks, potential basements backups, and potential SSOs along the 
length of the Indian Creek trunk sewer from upstream of Alburnett Road. The Indian Creek trunk 
sewer bottlenecks would cause potential backups and SSOs along the Berrys Run Creek trunk 
as well. As described in the model results for the 2-year wet weather event for this scenario, 
significant capacity improvements along the entire Indian Creek trunk sewer would be required 
to provide adequate infrastructure to service this condition’s development potential. The 
recommended improvements along the Indian Creek trunk sewer trunk sewer are described in 
greater detail in the following Recommended Improvements Section.  
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Scenario 11 (2040 population with Growth Area 4 Conditions) 
Model results for this scenario during 5-year wet weather is shown in Figure B37 in Appendix B. 
The model results indicate growth development areas included in this scenario would cause 
bottleneck pipes and three potential basement backups in the Squaw Creek truck sewer located 
east of 44th Street and south of 8th Avenue. Capacity improvements in the Squaw Creek trunk 
sewer are recommended to addresses the deficiencies identified in this growth scenario.  The 
recommended improvements are described in greater detail in the following Recommended 
Improvements Section. 

Scenario 12 (2040 population with Growth Area 5 Conditions) 
Model results for this scenario during 5-year wet weather is shown in Figure B38 in Appendix B. 
Similar to the results described in the 2-year wet weather results for this scenario, the model 
results indicate the planned growth near the Marion Airport (AirCom Park) and south of Grant 
Wood bike trail would cause potential SSOs in the 12-inch sewer located east of Highway 13 
along Grant Wood trail. The recommended improvement to address deficiencies near the 
Marion Airport is described in greater detail in the following Recommended Improvements 
Section.  

Scenario 13 (Full Development Conditions) 
Model results for full development conditions during 5-year wet weather are shown in Figure 
B39 in Appendix B. The potential development and future population included in this scenario 
would cause several bottlenecks with the potential for widespread sanitary SSOs and potential 
basement backups throughout the Indian Creek Basin, along the Grant Wood trail and south of 
8th Avenue in the Squaw Creek Basin, and south of Cambridge Drive SE in the Christopher 
Creek Basin. As described in the 2-year wet weather model results for this scenario, significant 
capacity improvements along the entire Indian Creek trunk sewer and the Berrys Run Creek 
trunk sewer would be required to provide adequate infrastructure to service the full development 
condition development potential.  

The additional flows from the Indian Creek Basin also result in capacity deficiencies in Segment 
8 through Segment 10 of the Regional Trunk Sewer. To address the deficiencies in these 
segments, a secondary sewer line would need to be constructed parallel to the proposed trunk 
sewer. The required size for the secondary sewer line is 24-inch diameter pipe; however, the 
model does not represent any future growth in areas beyond the study area (Robins, Hiawatha, 
or Cedar Rapids). Future growth beyond the study area may require additional secondary 
capacity in Segment 8 through Segment 10 of the Regional Trunk Sewer. A further investigation 
of the overall Indian Creek/Dry Run Creek sewersheds would be required before the proposed 
improvements are designed and constructed. Additional improvements in the other capacity 
issue areas would also be required. The recommended improvements for this full development 
condition scenario are described in greater detail in the following Recommended Improvements 
Section.  

Recommended Improvements 
Recommended improvements to the citywide sanitary sewer are prioritized to a) enable further 
development within the existing service area, b) to enable expansion to the five growth areas 
with 2040 population and employment forecasts, and c) to enable full development of the 
identified future service area. 
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The sanitary sewer system capacity improvements were sized to meet requirements for the 5-
year wet weather event. The capacity improvement needs for the full development condition 
(Scenario 13) differ significantly from the needs for the other scenarios (Scenario 1 through 
Scenario 12). Therefore, the proposed improvements have been sized for two separate 
development conditions, (1) up to the individual growth areas, Scenarios 1 through 12; and (2) 
up to the full development conditions, Scenarios 1 through 13.   

Alternatively, the sanitary sewer network could be sized to convey the 2-year wet weather rather 
than the 5-year wet weather. Sizing the sanitary sewer network for the 2-year wet weather 
would reduce the cost for capacity improvements but would not reduce the risk of overflows and 
basement backups that potentially occur during the 5-year wet weather. Should the City choose 
to size the sanitary sewer network for the 2-year wet weather, additional evaluation would be 
required to determine size and costs of recommended improvements.  

Except where noted otherwise, capacity improvements were assumed to be a parallel line sized 
to convey the peak flow modeled during the wet weather scenario in combination with the 
existing sanitary sewer. Where the existing sanitary sewer is in poor condition and should be 
replaced, the new sewer size and associated costs will increase. Approximate capital costs 
(construction and engineering) for each improvement were estimated using a rate of $17.5 per 
inch diameter per linear foot of pipe. This estimate is based on an industry standard of $15 to 
$20 per inch diameter per linear foot of pipe. I/I reduction costs were estimated at $10,000 per 
acre. 

The recommended improvements for this study are outlined in Table 18 through Table 25. The 
recommended improvements in Table 18 address the deficiencies that occur for current 
development conditions in the existing service area (Scenario 1 through Scenario 5). To 
address the deficiencies in the current development conditions, an estimated $1.68 million in 
recommended pipe improvements is needed within the City and an estimated $11.54 million in 
recommended pipe improvements is needed in the Regional Trunk Sewer. These improvements 
are shown spatially in Figure 6 of Appendix A (2007 Report) for Projects 1 through 3, and in 
Figure 55 for Projects 4 and 5. The highest priority projects to address deficiencies in the 
current development conditions are located in the Regional Trunk Sewer (Segment 6, Segment 
7, and Segment 10).  
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Table 18. Recommended Improvements to Address Current Development Deficiencies (Scenario 1 through 5) 

# Name Description Cost 

1 Regional Trunk Sewer, 
Segment 71 

Replace existing 
sewer with 60-inch 

$6,010,000 

2 Regional Trunk Sewer, 
Segment 101 

Replace existing 
sewer with 48-inch 

$1,810,000  

3 Regional Trunk Sewer, 
Segment 61 

Replace existing 
sewer with 60-inch 

$3,720,000  

4 

Indian Creek Basin, 
Trunk Line – 10th Street 
to Alburnett Road (0.5 
miles of sewer pipe)  

Additional 5.8 MGD 
sewer capacity (2x 
existing capacity) 

$1,190,000  

5 

Indian Creek Basin, Main 
Line – Alburnett Road 
and Larick Drive (0.6 
miles of sewer pipe) 

Additional 1.2 MGD 
sewer capacity (2x 
existing capacity) 

$490,000 

Total Cost 
In Indian Creek basin: $1,680,000  
Regional Trunk Sewer1: $11,540,000  
Total: $ 13,220,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. The 
segments are shown spatially in Figure 6 of Appendix A.  

The recommended improvements in Table 19, in conjunction with Table 18, address the 
deficiencies that occur in 2040 population and employment in the current service area 
conditions (Scenario 6 and Scenario 7). To address the deficiencies in these two conditions, all 
improvements listed in Table 18 and Table 19 are needed. The total combined cost (Table 18 
and Table 19) for recommended pipe improvements to address deficiencies (Scenario 1 through 
Scenario 7) within the City is $4.08 million, the total cost for recommending I/I reduction 
improvements is $8.55 million, and the total cost for recommended improvements in the Indian 
Creek/Dry Run Creek regional trunk sewer $32.23 million. Project 6, Project 7, and Project 9 are 
shown spatially in Figure 56 through Figure 58, respectively. Project 8 is shown in Figure 6 of 
Appendix A. 
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Table 19. Recommended Improvements to Address 2040 population and employment in Current Service Area 
Deficiencies (Scenario 6 and 7) 

# Name Description Cost 
6 Christopher Creek Basin, 

Trunk Line – Cambridge 
Drive NE to Dry Run Creek 
Trunk, part of Segment 12 
(0.58 miles of sewer pipe)  

Additional 30 MGD sewer 
capacity (3x existing capacity) 

$2,260,000 

7 Squaw Creek Basin, Main 
Line – South of Chapelridge 
Circle, near Ski Lodge Road 
(585 LF of sewer pipe) 

Replace existing with 15-inch $150,000 

8 Regional Trunk Sewer, 
(Segments 3, 4, 5, 8, 9, 11)1 

Replace existing sewer with 48-
inch (Segments 8, 9, 11), 54-
inch (Segment 11), and 60-inch 
(Segments 3, 4, and 5) 
 

$20,690,000 

9 Lower Indian Creek Basin, 
I/I reduction in Old Marion 

Reduce I/I through pipe 
sliplining, disconnecting illegal 
connections (downspouts and 
sump pumps), etc. 

$8,550,000 

Total Cost (Including Table 18 Projects) In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional Trunk Sewer1: $32,230,000 
Total: $ 44,870,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. The 
segments are shown spatially in Figure 6 of Appendix A.  

Tables 20 through 24 show the recommended improvements for the five growth scenarios. The 
recommended improvement for Growth Area 1 (Scenario 8) is shown in Table 4 and in Figure 
59. The total cost for the recommended improvements for Growth Area 1 (including Table 2 and 
Table 3) within the City is $12.74 million. Recommended improvements for Growth Area 2 
(Scenario 9) are shown in Table 5 and in Figure 60 through Figure 63. The total cost for the 
recommended improvements in Growth Area 2 (including Table 2 and Table 3) within the City is 
$24.67 million. Recommended improvements for Growth Area 3 (Scenario 10) are shown in 
Table 6 and Figure 64. The total cost for the recommended improvements in Growth Area 3 
(including Table 2 and Table 3) within the City is $28.06 million. Recommended improvements 
for Growth Area 4 (Scenario 11) are shown in Table 7 and Figure 65. The total cost for the 
recommended improvements (including Table 2 and Table 3) within the City is $14.70 million. 
Recommended improvements for Growth Area 5 (Scenario 12) are shown in Table 8 and Figure 
66. The total cost for the recommended improvements (including Table 2 and Table 3) within 
the City is $14.76 million.  
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Table 20. Recommended Improvements to Address Growth Area 1 (Scenario 8) 

# Name Description Cost 
10 Christopher Creek 

Basin, Growth Area 1 
– New Sewer 

Extend sewer in Growth Area 1 to 
accommodate additional flow.  

$100,000 

Total Cost (Including Table 18 and Table 
19 Projects) 

In Christopher Creek basin: $2,360,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $32,230,000 
Total: $ 44,970,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

Table 21. Recommended Improvements to Address Growth Area 2 (Scenario 9) 

# Name Description Cost 
11 Indian Creek Basin, Growth Area 2 – 

New Sewer 
Extend sewer in Growth 
Area 2 to accommodate 
additional flow.  

$4,170,000 

12 Indian Creek Basin, Trunk Line – 
Berrys Run Creek trunk to 10th Street 
(2.2 miles of sewer pipe) 

Additional 1.0 MGD 
sewer capacity (1.5x 
existing capacity) 

$4,400,000 

13 Indian Creek Basin, Trunk Line – 
Alburnett Road to W 8th Street (0.4 
miles of sewer pipe 

Additional 5 MGD sewer 
capacity (2x existing 
capacity) 

$910,000 

14 Indian Creek Basin, Berrys Run 
Creek Trunk Line – Valentine Circle 
to Indian Creek trunk (1.4 miles of 
sewer pipe) 

Additional 1.8-7.9 MGD 
(average 2.0x existing 
capacity) 

$2,550,000 

Total Cost (Including Table 18 and 
Table 19 Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $13,710,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $32,230,000 
Total: $ 56,900,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

  



City of Marion | 2020 Sanitary Sewer Study 
 

 

5815 Council Street NE, Suite B, Cedar Rapids, IA  52402-5893 
(319) 373-2536 

hdrinc.com 
 

40 

Table 22. Recommended Improvements to Address Growth Area 3 (Scenario 10) 

# Name Description Cost 
15 Indian Creek Basin, Growth 

Area 3 – New Sewer 
Extend sewer in Growth 
Area 3 to accommodate 
additional flow.  

$7,950,000 

16 Indian Creek Basin, Trunk Line 
– Stanley Cup Drive to Berrys 
Run Creek trunk (2.2 miles of 
sewer pipe) 

Additional 4.3 MGD 
sewer capacity (2.5x 
existing capacity) 

$2,160,000 

Total Cost (Including Table 18, 
Table 19 Projects, and Project 12 
and 13 from Table 21) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $150,000 
In Indian Creek basin: $17,100,0001 

In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer2: $32,230,000 
Total: $ 60,290,000 

1 Also Includes Projects 12 and 13 from Table 21 because those projects are needed to address deficiencies in both 
Growth Areas 
2 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

Table 23. Recommended Improvements to Address Growth Area 4 (Scenario 11) 

# Name Description Cost 
17 Squaw Creek Basin, Growth 

Area 4 – New Sewer 
Extend sewer in Growth 
Area 4 to accommodate 
additional flow.  

$710,000 

18 Squaw Creek Basin, Trunk Line 
– Grant Wood Trail to south of 
3rd Avenue (0.6 miles of sewer 
pipe) 

Replace existing sewer 
with 24-inch  

$1,350,000 

Total Cost (Including Table 18 and 
Table 19 Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $2,210,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $32,230,000 
Total: $ 46,930,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

  



City of Marion | 2020 Sanitary Sewer Study 
 

 

5815 Council Street NE, Suite B, Cedar Rapids, IA  52402-5893 
(319) 373-2536 

hdrinc.com 
 

41 

Table 24. Recommended Improvements to Address Growth Area 5 (Scenario 12) 

# Name Description Cost 
19 Squaw Creek Basin, Growth 

Area 5 – New Sewer 
Extend sewer in Growth Area 
5 to accommodate additional 
flow.  

$1,260,000 

20 Squaw Creek Basin, Main Line 
along Grant Wood Trail – 
Partners Avenue to east of 
Highway 13 (0.6 miles of 
sewer pipe) 

Replace existing sewer with 
15-inch  

$860,000 

Total Cost (Including Table 18 
and Table 19 Projects) 

In Christopher Creek basin: $2,260,000 
In Squaw Creek basin: $2,270,000 
In Indian Creek basin: $1,680,000 
In Lower Indian Creek basin: $8,550,000 
Regional Trunk Sewer1: $32,230,000 
Total: $ 46,990,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. 

The recommended improvements and total costs for the full development condition are shown 
in Table 25. Also included in Table 25 are the Figures that correspond to each project that is 
recommended for Full Development Conditions. The total cost for the recommended 
improvements within the City is $44.85 million and the total cost for recommended 
improvements in the Regional Trunk Sewer is $37.83 million. 

The modeling included in this evaluation indicate that Regional Trunk Sewer downstream of 
segment 8 has capacity to convey the additional sanitary flows for full development conditions. 
However, the model does not represent any future growth in areas beyond the study area 
(Robins, Hiawatha, or Cedar Rapids) that are served by the regional trunk sewer. Future growth 
beyond the study area may actually limit the available capacity of the Regional Trunk Sewer. If 
future growth does limit the capacity of the Regional Trunk Sewer, then full development 
conditions in the study area may not be achievable. A further investigation of the overall Indian 
Creek/Dry Run Creek sewersheds would be required to quantify the available capacity of the 
recommended improvements in the Regional Trunk Sewer. This further investigation should be 
completed before the recommended improvements identified in this TM are designed and 
constructed. 
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Table 25. Recommended Improvements to Address Full Development Conditions (Scenario 13) 

# Name Description Cost Figure  

1 Regional Trunk Sewer, 
Segment 71 

Replace existing sewer with 
60-inch 

$6,010,000  6,  
App. A 

2 Regional Trunk Sewer, 
Segment 101 

Replace existing sewer with 
48-inch 

$1,810,000  6,  
App. A 

3 Regional Trunk Sewer, 
Segment 61 

Replace existing sewer with 
60-inch 

$3,720,000  6,  
App. A 

5 Indian Creek Basin, Main 
Line – Alburnett Road 
and Larick Drive (0.6 
miles of sewer pipe) 

Additional 1.2 MGD sewer 
capacity (2x existing capacity) 

$490,000 55 

6 Christopher Creek Basin, 
Trunk Line – Cambridge 
Drive NE to Dry Run 
Creek Trunk, part of 
Segment 12 (0.58 miles 
of sewer pipe)  

Additional 30 MGD sewer 
capacity (3x existing capacity) 

$2,260,000 56 

7 Squaw Creek Basin, 
Main Line – South of 
Chapelridge Circle, near 
Ski Lodge Road (585 LF 
of sewer pipe) 

Replace existing sewer with 
15-inch 

$150,000 57 

8 Regional Trunk Sewer, 
(Segments 3, 4, 5, 8, 9, 
11)1 

Replace existing sewer with 
48-inch (Segments 8, 9, 11), 
54-inch (Segment 11), and 60-
inch (Segments 3, 4, and 5) 

$20,690,000 6,  
App. A 

9 Lower Indian Creek 
Basin, I/I reduction in Old 
Marion 

Reduce I/I through pipe 
sliplining, disconnecting illegal 
connections (downspouts and 
sump pumps), etc. 

$8,550,000 58 

10 Christopher Creek Basin, 
Growth Area 1 – New 
Sewer 

Extend sewer in Growth Area 
1 to accommodate additional 
flow.  

$100,000 59 

11 Indian Creek Basin, 
Growth Area 2 – New 
Sewer 

Extend sewer in Growth Area 
2 to accommodate additional 
flow.  

$4,170,000 60 

14 Indian Creek Basin, 
Berrys Run Creek Trunk 
Line – Valentine Circle to 
Indian Creek trunk (1.4 
miles of sewer pipe) 

Additional 1.8-7.9 MGD 
(average 2.0x existing 
capacity) 

$2,550,000 63 
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# Name Description Cost Figure  
15 Indian Creek Basin, 

Growth Area 3 – New 
Sewer 

Extend sewer in Growth Area 
3 to accommodate additional 
flow.  

$7,950,000 64 

17 Squaw Creek Basin, 
Growth Area 4 – New 
Sewer 

Extend sewer in Growth Area 
4 to accommodate additional 
flow.  

$710,000 65 

19 Squaw Creek Basin, 
Growth Area 5 – New 
Sewer 

Extend sewer in Growth Area 
5 to accommodate additional 
flow.  

$420,000 66 

20 Squaw Creek Basin, 
Main Line along Grant 
Wood Trail – Partners 
Avenue to east of 
Highway 13 (0.6 miles of 
sewer pipe) 

Replace existing sewer with 
15-inch  

$860,000 66 

21 Indian Creek Basin, 
Trunk Line – Stanley Cup 
Drive to W 8th Avenue 
(3.7 miles of sewer pipe) 

Additional 3.5-21.1 MGD 
(average 3.0x existing 
capacity) 

$12,660,000 68/69 

22 
 

Squaw Creek Basin, 
Trunk Line – Grant Wood 
Trail to south of 3rd 
Avenue (0.6 miles of 
sewer pipe) 

Replace existing sewer with 
27-inch  

$1,520,000 67 

23 Regional Trunk Sewer, 
Additional Segment 10 
through Segment 82 (1.7 
miles of sewer pipe) 

Additional 17 MGD (average 
2x more capacity than what is 
presented in 2007 Report) 

$5,600,000 69 

24 Squaw Creek Basin, 
Trunk Line – South of 3rd 
Avenue to south of Ski 
Lodge Road (1.1 miles of 
sewer pipe) 

Additional 4.5 MGD (average 
1.8x existing capacity) 

$2,460,000 67 

Total Cost  In Christopher Creek basin: $2,360,000 
In Squaw Creek basin: $6,120,000 
In Indian Creek basin: $27,820,000 
In Lower Indian Creek basin: $8,550,000 
Regional trunk Sewer1: $37,830,000 
Total: $ 82,680,000 

1 These are priority improvements that were identified in the 2007 Report regarding the Regional Trunk Sewer. The 
segments are shown spatially in Figure 6 of Appendix A. 
2This improvement is required in addition to the already planned sewer replacement as described in the 2007 Report.  
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Conclusions 
In 2019, a hydraulic model was developed and calibrated for the Indian Creek Basin sanitary 
sewer system. Results of the 2019 Study are presented in Technical Memorandum 5: Capacity 

Analysis. The objective of this 2020 Sanitary Sewer Capacity Study was to provide a detailed 
and accurate evaluation of the remainder of the City’s sanitary sewer system, including the 
Christopher & Dry Run Creek, Lower Indian Creek, and Squaw Creek Basins. The evaluation 
presented in this TM includes model calibration using flow meter data, determining current and 
future capacity deficiencies in the citywide sanitary sewer system, identifying recommended 
improvements to address deficiencies, and developing costs for the recommended 
improvements.  

Model results indicate that the existing sanitary sewer system has sufficient capacity to convey 
the dry weather flows for all evaluated scenarios except Scenario 12 and Scenario 13. In 
Scenario 12 there is one segment of pipe in the Squaw Creek Basin that does not have the 
capacity to convey the additional flows from Growth Area 5. In Scenario 13, the existing sanitary 
sewer system in capacity deficient in several locations including along the Indian Creek, Berrys 
Run Creek, and Dry Run Creek trunk sewers.  

Model results indicate that the existing system does not have the capacity to convey sanitary 
flows for the 2-year and 5-year wet weather events for both existing conditions (Scenario 1) and 
for several future development conditions (Scenarios 8 through Scenario 11, and Scenario 13). 
Additionally, model results indicate that even with all recommended improvements to the 
Regional Trunk Sewer, there are still several capacity deficiencies within the Indian Creek Basin 
during existing development conditions (Scenario 1 and Scenario 2). The capacity deficiencies 
within the Indian Creek Basin for existing development conditions are located along the Indian 
Creek trunk line between 10th Street to Alburnett Road and along Alburnett Road and Larick 
Drive, west of Indian Creek. These capacity deficiencies predict surcharges which could 
potentially result in SSOs and basement backups during the 2-year and 5-year wet weather 
events. The deficiencies within the Indian Creek Basin would require $1.68 million in 
improvements to prevent the risk of the potential SSOs and basement backups in the area.  

Additional sanitary flow (Growth Areas) cannot currently be added to the sanitary sewer system 
upstream of without increasing the risk of potential sanitary overflows and basement backups 
during wet weather events. The following recommendations were identified to address the 
capacity deficiencies in the sewer system. These improvements would then allow for growth 
throughout the City without increasing the risk of the potential overflows and basement backups. 

• An estimated $1.68 million dollars in sanitary sewer pipe improvements in the Indian 
Creek Basin and $11.54 million dollars in sanitary sewer improvements in the Regional 
Trunk Sewer (Segment 6, Segment 7, and Segment 10) to address the capacity 
deficiencies that occur during the current development (existing conditions scenario) 
wet weather events. The highest priority improvements, to address current development 
deficiencies, are Segment 7, Segment 10, and Segment 6.   

• An estimated total $4.09 million dollars in sanitary sewer pipe improvements, an 
estimated $8.55 million in I/I reduction improvements, and a total of $32.23 million 
dollars in sanitary sewer improvements the Regional Trunk Sewer (Segment 3 through 
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Segment 11) are needed to convey flows for the projected 2040 population and 
employment in Current Service Area (Scenario 6 and Scenario 7). The I/I reduction 
improvements are needed to address deficiencies in the Lower Indian Creek Basin 
(including the Uptown District); if I/I improvements are not completed, then additional 
sewer pipe should be added to meet the future capacity needs.  

• In addition to the recommended improvements and costs listed above, the following 
recommended improvements and costs would be required to address deficiencies for 
the five growth areas around the City: 

o Growth Area 1 (Christopher Creek Basin): An estimated $100,000 to construct a 
new interceptor line in the growth area.  

o Growth Area 2 (Berrys Run Creek/Indian Creek Basin): An estimated $4.17 
million to construct new interceptor lines in the growth area, and an estimated 
$7.86 million in sewer pipe improvements.  

o Growth Area 3 (Indian Creek Basin): An estimated $7.95 million to construct new 
interceptor lines in the growth area, and an estimated $7.47 million in sewer pipe 
improvements. 

o Growth Area 4 (Squaw Creek Basin): An estimated $710,000 to construct a new 
interceptor line in the growth area, and an estimated $1.35 million in sewer pipe 
improvements. 

o Growth Area 5 (Squaw Creek Basin and Lower Indian Creek Basin): An 
estimated $1.26 million to construct a new interceptor line in the growth area, 
and an estimated $860,000 in sewer pipe improvements. 

• The modeling and results do not represent any future growth in areas beyond the study 
area (Robins, Hiawatha, or Cedar Rapids) that are served by the downstream regional 
trunk sewer. An additional investigation of the complete Indian Creek/Dry Run Creek 
sewersheds to quantify the future available capacity of the Regional Trunk Sewer 
(Segment 3 through Segment 11) should be completed. If future growth does limit the 
capacity of the Regional Trunk Sewer, then full development conditions in the study 
area may not be achievable.  

The recommended capacity improvements were sized to convey the 5-year wet weather event. 
However, the sanitary sewer network could be sized to convey the 2-year wet weather rather 
than the 5-year wet weather. Sizing the sanitary sewer network for the 2-year wet weather event 
would reduce the cost for capacity improvements but would not reduce the risk of overflows and 
basement backups that potentially occur during the 5-year wet weather event. Should the City 
choose to size the sanitary sewer network for the 2-year wet weather, additional evaluation 
would be required to determine size and costs of recommended improvements.  
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Figure 4. Commercial Diurnal Pattern developed for the Cedar Rapids Metropolitan Area 

 

Figure 5. Residential Diurnal Pattern from 2019 Study - Meter 1 

 

Figure 6.  Residential Diurnal Pattern from 2019 Study - Meter 2 
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Figure 7.  Residential Diurnal Pattern from 2019 Study - Meter 3 

 

Figure 8. Residential Diurnal Pattern for 2020 Study – Meter 4 

 

Figure 9. Residential Diurnal Pattern for 2020 Study – Meter 5 
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Figure 10. Residential Diurnal Pattern for 2020 Study – Meter 6 

 

Figure 11. Residential Diurnal Pattern for 2020 Study – Meter 7 

 

Figure 12. Residential Diurnal Pattern for 2020 Study – Meter 8 
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Figure 13. Residential Diurnal Pattern for 2020 Study – Meter 9 

 

Figure 14. Residential Diurnal Pattern for 2020 Study – Meter 10 

 

Figure 15. Residential Diurnal Pattern for 2020 Study – Meter 11 
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Figure 18. Base Flow Calibration Results - Meter 1 

 

Figure 19. Base Flow Calibration Results - Meter 2 

 

Figure 20. Base Flow Calibration Results - Meter 3 
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Figure 21. RDII Calibration Results – Meter 1 

 

Figure 22. RDII Calibration Results – Meter 2 

 

Figure 23. RDII Calibration Results – Meter 3 
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Figure 25. Base Flow Calibration Results - Meter 4 

 

Figure 26. Base Flow Calibration Results - Meter 5 

 

Figure 27. Base Flow Calibration Results - Meter 6 
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Figure 28. Base Flow Calibration Results - Meter 7 

 

Figure 29. Base Flow Calibration Results - Meter 8 

 

Figure 30. Base Flow Calibration Results - Meter 9 
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Figure 31. Base Flow Calibration Results - Meter 10 

 

Figure 32. Base Flow Calibration Results - Meter 11 
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Figure 33. RDII Calibration Results – Meter 4 

 

Figure 34. RDII Calibration Results – Meter 5 
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Figure 35. RDII Calibration Results – Meter 6 

 

Figure 36. RDII Calibration Results – Meter 7 
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Figure 37. RDII Calibration Results – Meter 8 

 

Figure 38. RDII Calibration Results – Meter 9 
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Figure 39. RDII Calibration Results – Meter 10 

 

Figure 40. RDII Calibration Results – Meter 11 
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

PATH: L:\CITY_OF_MARION_2020_SANITARY_SEWER_CAPACITY_STUDY\GIS\MAP_DOCS\DRAFT\REPORT FIGURES\SCENARIO 9.MXD  -  USER: STHEN  -  DATE: 1/11/2021

2040 POPULATION IN EXISTING SERVICE AREA 
PLUS GROWTH AREA 2 CONDITION (SCENARIO 9)

FIGURE  
CITY OF MARION, IA

2020 SANITARY SEWER STUDY

0 1Miles

O

LEGEND

! Modeled Manhole

Modeled Sewer Pipe

Growth Area Sewershed

Existing Service Sewershed

I/I Reduction Areas

Segment 7

Segment 6

Segment 5

Segment 8

Segment 9

Segment 10

Segment 11 Uptown District Corridor

FIGURE 50

New Sewer



!

!

! !
!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!
!

!!!!!

!!!

!

!

!

!!!!!

!

!

!
!

!

!

!

!

!

!!!

!

!!!

! ! !

!!!!

!
! ! ! ! ! !

!!!

!

!

!! ! ! !

!

!

!

!

!

!!!!

! ! ! !

!!!

!!

!

!

!

!

!

!

!

!!

!

!

!

! !

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

! ! ! !

!

!

!

!

!

!!

!

!

!

!

!

! !

!

!

!! ! ! !

!!

!

!

!

!

! ! !

!

!

! ! ! ! !

! ! !

!!!!!

!

!!

!

! ! !

!!!!!!!!!

! !

!!!!

! ! ! ! ! !!

! ! ! ! !

!

!

!
!

!

!

!

!

!! !

!

!

!

! !

!

!!

!

!

!

!

!

!

!

!

!

!

! ! ! ! ! !

!

!

! !

!

!

!

!

!

!

!

! ! ! !

!

!

!

! ! ! !

!!

!!

!

!

!
!!

!

! ! !

!
!

!

! !

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

! !

! !

!

!

!

!

!

!

!
!

!

!
!

!

! !

!
!

!
! ! !

!!

!
!

!

!
!

!

!

!

!

!
!!!

! ! !

!

!

!!!

!

!!

!

!

!

!

!

!

!
!

!

!

!

! !

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

!

!
!

!

! ! !!

! ! ! !!
!!

!

!

! !

!
! !

! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

! !

!

!

!

!

!
!

!

!

! !

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!

!

! !

!

!

!
!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!!!

!!

!
!

!

!

!

!!

!!!

! !

!

!!

!

!

!

! !

!

! !

!!

!

!!
!

!

!

!
!!

!

!

!

!

!

!

!

!! ! !

!

!

!

! !

!

!

!

!

!

!

!

! ! !

!

!

!

!

!

!

!

!

!
!

!

!

! !!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! ! !

!

!

!

!
!

!

!

!

!

!
!!

!!!

!

!

! ! !!!

!

!

!

!

! !

!

!

!

! !

!

!

!

!

!

!

!

!!

!!

!

!

!!!! !!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!!

!

!

!

!
!!

!

!

!

!

!

!

!!

!

!

!

!

!

! !

! ! !
! ! !

!

!

!!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

! ! ! !

!!!

!

!

!

! ! !

!

!

!!

!
!

!

!

!

!

!

!!!!!

!

! ! ! ! !

!

!

!!!!!!

!

!

!
!
!

!!

!!!
!!

!

!
!
!

! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!

! ! ! !

!

!

!

!

!

!

!

!

!

!

!

! ! ! ! ! ! !

!

!!
!

!

!

!!

!

!!

!

!

!

!!!

!

!!!

!
!

!
!

!

!

!! ! ! !

!

!

!

!!!

! ! ! ! !

!!

!

! !

! !

! !

!

!!!!!

!

!
!!

! ! ! !

!

!

!

! !! !

!

!

!

!

!

!

!

! !

!

!!

!

!

!

!
!

!!

!!!

!

!

! !!

!

!

!

!

!

!

!

!

!

!

!

!

! ! ! !

!!!!

!

!
!

!

!

!

!!

!

!

!

!

!

!

!
!

!

!

!

!

!

!
!

!

!

!

!!!!

!!

!

!

!

!

! ! !

! !

!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!!

!

!

!

!!
!

!!!

!

!

!

!

!

! !
!

!

!

!

! !

!!

!

!

!!

!!

!

!

!

!
!!

!
!

!

! !!
!

!

!

!

!

!

!

! !

!!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!!

!

!

!!

! ! !
!

!

!

! ! ! !

!

!

!!!

!

!

!

!

!

!

!

!
!

!!!

!

!
!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!!

! !

!

!

!

!

!

!

!

!

!

!

!
!!

!

!

!

!

!

!

!!!

!
!!

!

!

!

!

!

! !!!!!

!

! ! !

!
!

! ! !

!!

!
!

!

!

!

!
!

!

! !

!

!

!

!

!!!

!

!

!
!

!

!

!
!

! !

! !!

!!!

!

!

!

!

!!

!
!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!!
!

!

!
!

!
!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!
!

!!

!

!

!

!! !

!

!

!

!!

!

!

!
!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!!

!
! !

!

!

!!

!

!

!

!

!

!

!!!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!!

!

!!!

!

!

!

!

!
!

!

!

!

!

! ! ! ! !

! !

! !

!

!

!

!

!

!

!

!

!

!
!

! !

!
! !

!

!

!

!

!

!

!

!

!

!

!

!!

! ! !

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!
!

!

!!

!

!

! ! !

!

!

!

!

! ! !
!

!

!

!!!

!

! ! !

!

!

!

!
!

!

!

!

!

!

!

!

!

!

! !
!

!

!

!

!

!

!

!!!

!

!!!!

!

!!

! ! !

!!

!

! !

!
!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

! ! ! !

!

!

! !

!

!

!

!!

!

!

!

!

!

!

!

!
!!

!

!! !

!!!

!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! ! ! !

!

!

!

!

!

!

!!

!!!!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!!!

!

!!!!

!

! !

!

! !

!

!
!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!!

!

!

!

!

!!!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

! ! !

!

!

!

! !

!

!

!

!

!

!

!

!

!

!!!!! !!!

!

!

!

!
! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!
!

! !

!

!

!

!

!

!!!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!
!

!

!

!

!!!

!

!

!

! ! ! !

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

! !!!

!

!

!

!

!

!

!

!

! !
!

!

!

!
!

!

!

!

!!

!

!

!!!

!
!

!!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

! ! !

!
!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

! ! !
!

!

!

!

!

!

!

!
!

!

!
!

!
!

!
!

!

!
!!

!
!

! !

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!

!

!

!

! !!

! !

!

!

!
!

! !

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

! !

!

!

! !

!

!

!

!

!
!

!

!

!

!

!

!

! !

!!

!

!

!

!

!

!

!

!

!

! !

!

!

!

! ! ! ! !

!

!

!!

!!!!!!

!

! !

!

! !

!

!

! !

!
!

!

!

!

!!

!

!

!

!

!

! !

!

!

!

!

!

! !
!

!!

!

!
!

! ! !

!

! ! !

!

!

!!!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

! ! ! !

! !

!

!

!

!

!

!
!!

!

! ! !

!

!!

!

!

!

!

!

!

! !

!

!

!

! !

! !

!

!

! !

!

!

!

!

!

!

!
!

!

! !

!

!

!

!

!!!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

! ! !

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

! ! ! ! !

!

!

!

!

!

!
!!

!

!

!

!

!

!

! !

!

!

!
! !

!!

!

!
!

!

!

!

!

!

!

! !

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

! ! !

! !

!
!!!

! !

!!! !

!

!

!

!

!

!

!

!

!

!

! ! ! ! !
! !

!

!
!!

!
!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

! !

!

!

!

!
!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

H
w

y 
13

H
in

dm
an

 R
d

Hwy 100

County Home Rd

44
th

 S
t

C
 A

ve
 N

E

N
 1

0t
h 

St

31
st

 S
t

35
th

 S
t

5th Ave

Lu
co

re
 R

d
Sc

ot
t R

d

White Rd

10
th

 S
t

W
inslow

 R
d

35th Ave

C
 A

ve

Al
bu

rn
et

t R
d

Prairie Chapel Rd

Radio Rd

G
illm

ore
R

d

Grand Ave

50
th

 S
t

Secrist Rd

N
 M

ar
io

n 
R

d

Dubuque Rd

E Post R
d

Boyson Rd

Big Springs Rd

E Robins Rd

62
nd

 S
t

Lakeside Rd
30th Stree t Dr SE

Echo Hill Rd

3r
d 

St

W 8th Ave

1st Ave
E

B

loomington Rd

Bal d
D

r

Coffey Ln

Ta
m

a 
St

29th St NE

Prosp ect Dr

D
ev

on
sh

ire
 D

r N
E

Rec Dr

Cope Dr

H
w

y 
13

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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FIGURE   
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FIGURE B4

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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I/I REDUCTION CONDITION (S5)
DRY WEATHER FLOW
FIGURE B5

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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SERVICE AREA CONDITION (S6)
DRY WEATHER FLOW
FIGURE B6

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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2040 POP. IN EXIST. SERVICE AREA 
WITH DENSER UPTOWN COND. (S7)
DRY WEATHER FLOW
FIGURE B7

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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WITH GROWTH AREA 1 COND. (S8)
DRY WEATHER FLOW
FIGURE B8

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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WITH GROWTH AREA 2 COND. (S9)
DRY WEATHER FLOW
FIGURE B9

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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WITH GROWTH AREA 3 COND. (S10)
DRY WEATHER FLOW
FIGURE B10 

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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2040 POP. IN EXIST. SERVICE AREA 
WITH GROWTH AREA 4 COND. (S11)
2-YR WET WEATHER FLOW
FIGURE B11

Service Layer Credits: Linn County, Iowa GIS
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WITH GROWTH AREA 4 COND. (S12)
DRY WEATHER FLOW
FIGURE B12

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)
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FULL DEVELOPMENT CONDITION 
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FIGURE B13

Service Layer Credits: Linn County, Iowa GIS (2017 Imagery)



H
w

y 
13

County Home Rd

H
in

dm
an

 R
d

Hwy 100
44

th
 S

t

C
 A

ve
 N

E

N
 1

0t
h 

St

31
st

 S
t

Radio Rd

35
th

 S
t

C
ou

nc
il 

St
 N

E

5th Ave

Secrist Rd

Lu
co

re
 R

d

10
th

 S
t

W
in

sl
ow

 R
d

35th Ave

C
 A

ve

Al
bu

rn
et

t R
d

Dubuque Rd

Collins Rd NE

E Main St

Big Springs Rd

Grand Ave

C
A

ve
Ext

50
th

 S
t

Ind
ian

 C
ree

k R
d

24
th

 S
t

Boyson Rd NE

29th Ave

Martin Creek Rd

Fernow Rd

9th Ave

27
th

 S
t

S
22nd

St

32nd St NE

N
 M

en
tz

er
 R

d

Boyson Rd

E Robins Rd

Tower View Rd

E Knoll Dr

62
nd

 S
t

Blairs Ferry Rd NE

E Post R
d

Echo Hill Rd

6t
h 

St

W 8th Ave

Iri
sh

 D
r

Indian Creek Way

30th Street Dr SE

B al
d

Dr

Brentwood Dr NE

M
ar

ak
 L

n

Ashford Dr NE

C
enter Point R

d N
E

Ta
m

a 
St

M
ar

y 
D

r

51 st St

Big Bluestem Cir

G
yps y

Ln

Prospect D r

41st St

Dawn Dr

Boxw
o od

L n
N

E

32nd Street Dr SE

S 
6t

h 
St

Arm
ar Dr

H
w

y 
13

Echo Hill Rd

Dubuque Rd

Hwy 100

PATH: L:\CITY_OF_MARION_2020_SANITARY_SEWER_CAPACITY_STUDY\GIS\MAP_DOCS\DRAFT\FINALRESULTS\MARION_S1_2YRWF.MXD  -  USER: STHEN  -  DATE: 1/26/2021

MODEL RESULTS
2020 SANITARY SEWER CAPACITY STUDY

CITY OF MARION

0 5,000Feet

O

 DATA SOURCE:  City of Marion

City Boundary

GF Pumping Locations

Surcharge State
d/D < 0.8

d/D > 0.8

Full - Bottleneck Downstream

Full - Bottleneck Pipe

Freeboard
! Potential Backup (<3 ft)

! Potential Overflow (0 ft)
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FIGURE B14

Service Layer Credits: Linn County, Iowa GIS
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FIGURE B15

Service Layer Credits: Linn County, Iowa GIS
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FIGURE B16

Service Layer Credits: Linn County, Iowa GIS



H
w

y 
13

County Home Rd

H
in

dm
an

 R
d

Hwy 100
44

th
 S

t

C
 A

ve
 N

E

N
 1

0t
h 

St

31
st

 S
t

Radio Rd

35
th

 S
t

C
ou

nc
il 

St
 N

E

5th Ave

Secrist Rd

Lu
co

re
 R

d

10
th

 S
t

W
in

sl
ow

 R
d

35th Ave

C
 A

ve

Al
bu

rn
et

t R
d

Dubuque Rd

Collins Rd NE

E Main St

Big Springs Rd

Grand Ave

C
A

ve
Ext

50
th

 S
t

Ind
ian

 C
ree

k R
d

24
th

 S
t

Boyson Rd NE

29th Ave

Martin Creek Rd

Fernow Rd

9th Ave

27
th

 S
t

S
22nd

St

32nd St NE

N
 M

en
tz

er
 R

d

Boyson Rd

E Robins Rd

Tower View Rd

E Knoll Dr

62
nd

 S
t

Blairs Ferry Rd NE

E Post R
d

Echo Hill Rd

6t
h 

St

W 8th Ave

Iri
sh

 D
r

Indian Creek Way

30th Street Dr SE

B al
d

Dr

Brentwood Dr NE

M
ar

ak
 L

n

Ashford Dr NE

C
enter Point R

d N
E

Ta
m

a 
St

M
ar

y 
D

r

51 st St

Big Bluestem Cir

G
yps y

Ln

Prospect D r

41st St

Dawn Dr

Boxw
o od

L n
N

E

32nd Street Dr SE

S 
6t

h 
St

Arm
ar Dr

H
w

y 
13

Echo Hill Rd

Dubuque Rd

Hwy 100

PATH: L:\CITY_OF_MARION_2020_SANITARY_SEWER_CAPACITY_STUDY\GIS\MAP_DOCS\DRAFT\FINALRESULTS\MARION_S4_2YRWF.MXD  -  USER: STHEN  -  DATE: 1/26/2021

MODEL RESULTS
2020 SANITARY SEWER CAPACITY STUDY

CITY OF MARION

0 5,000Feet

O

 DATA SOURCE:  City of Marion

City Boundary

GF Pumping Locations

Surcharge State
d/D < 0.8

d/D > 0.8

Full - Bottleneck Downstream

Full - Bottleneck Pipe

Freeboard
! Potential Backup (<3 ft)

! Potential Overflow (0 ft)

BASELINE CONDITIONS WITH
I/I REDUCTION IN OLD MARION (S4)
2-YR WET WEATHER FLOW
FIGURE B17
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FIGURE B18

Service Layer Credits: Linn County, Iowa GIS
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FIGURE B19

Service Layer Credits: Linn County, Iowa GIS
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FIGURE B20
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FIGURE B29

Service Layer Credits: Linn County, Iowa GIS
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FIGURE B30
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FIGURE B31

Service Layer Credits: Linn County, Iowa GIS
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FIGURE B34
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FIGURE B35

Service Layer Credits: Linn County, Iowa GIS
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