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Memorandum 
 
To: Craig Schlichting, PE, City of New Brighton, MN 
 
From: Jake Newhall, PE 
 Laura Pietila, EIT  
 
Date: September 13, 2022 
 
Re: 4th Street Flooding Analysis 
 WSB Project No.  019734-000 
 

 
BACKGROUND 
 
A low point within an industrial and commercial area near 4th Street in New Brighton, MN is 
subject to flooding. There is no overland flow route present to protect existing structures. An 
analysis of the area was done in 2011 following a July 16, 2011 storm event that dumped 5 
inches of rain in 2 hours. Several potential solutions were identified for the area in 2011. E1 and 
E3 as identified in the 2011 analysis (the construction of a detention basin north of 5th Street and 
increasing the 4th Street storm sewer capacity) as well as additional solution options E4, E5, and 
E6 (storm sewer diversion, removing tailwater impacts from the existing storm sewer to the low 
point, and adding an additional storm sewer trunkline for non-low point tributary areas) are 
analyzed in this memorandum. Refer to Figure 1 for the option configurations and associated 
drainage areas. 
 
METHODOLOGY AND RESULTS 
 
Corrected Effective Model 
The existing XPSWMM model developed in 2011 was updated to a corrected effective model by 
including the new development to the north of 5th Street and applying the Atlas 14 100-year 
rainfall depth (7.36 inches) with an MSE 3 distribution. With the addition of the underground 
infiltration chamber in the new development north of 5th Street, the high-water level at the low 
point is reduced according to Table 1. 
 

Table 1. 10-04B Low Point Existing High Water Levels 

Storm 
Event 

Existing HWL  
[without Underground Storage] 

Corrected Effective HWL  
[with Underground Storage] 

HWL 
Reduction 

feet feet feet 

July 16th 908.7 908.6 0.1 

100-year 908.6 908.5 0.1 

 
Option E1 
To model the E1 solution, a proposed model was created by incorporating the preliminary basin 
design set forth by the City north of 5th Street. The basin parameters are listed in Table 2. 
 

Table 2. E1 Proposed Basin Design Parameters 

Basin Parameters 

Surface Area at EOF 0.38 acres 

Live Storage Volume below EOF 1.60 acre-feet 
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Outlet 12” RCP 

EOF* 907.7 
*EOF from road low point is approximately 909 

 
The addition of the detention basin lowers the high-water level at the low point near 4th Street. 
Table 3 outlines the existing and proposed high water levels for a storm event similar to the July 
16th event as well as a 100-year event.  
 

Table 3. 10-04B Low Point High Water Levels with E1 

Storm Event 

Corrected 
Effective HWL 

Proposed HWL HWL Reduction 

feet feet feet 

July 16th 908.6 908.1 0.5 

100-year 908.5 908.1 0.4 

 
To reduce flooding further, the proposed basin footprint would need to be expanded. There 
appears to be space to expand the basin to the northwest if an existing watermain is realigned 
and it doesn’t impede development. 
 
Option E2 
Option E2 was part of the 2011 analysis but was not analyzed in this memorandum. 
 
Option E3 
In addition to the modifications made in the E1 proposed model, additional capacity under 4th 
Street was modeled (additional 24” and 36” RCP respectively). The additional pipe along 4th 
Street was modeled to transport water from the low point to the outfall west of 4th Street, not 
taking any of the downstream street runoff. Based on the additional trunk storm sewer, reductions 
in water surface elevation according to Table 4 and Table 5 are anticipated at the low point. 
 

Table 4. 10-04B Low Point High Water Levels with E1 and E3 (24-inch Pipe) 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 907.4 1.2 

100-year 908.5 907.5 1.0 

 
Table 5. 10-04B Low Point High Water Levels with E1 and E3 (36-inch Pipe) 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 905.9 2.7 

100-year 908.5 906.8 1.7 

 
Option E4 
With the goal of routing water around the low point subject to flooding, an analysis was completed 
to determine the impact of constructing a diversion pipe from the storm sewer on 5th Street to the 
trunkline storm sewer on 4th Street. As shown in Table 6, the diversion provides very little benefit 
because it routes water into an undersized system with a tailwater condition. With the diversion 
and the addition of a new trunkline storm sewer out of the low point (E3), the change in high 
water level is listed in Table 7 and Table 8. 
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Table 6. 10-04B Low Point High Water Levels with E4 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 908.5 0.1 

100-year 908.5 908.4 0.1 

 
Table 7. 10-04B Low Point High Water Levels with E3 (24-inch Pipe) and E4 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 907.9 0.7 

100-year 908.5 908.0 0.5 

 
Table 8. 10-04B Low Point High Water Levels with E3 (36-inch Pipe) and E4 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 906.7 1.9 

100-year 908.5 907.4 1.1 

 
Option E5 
To remove tailwater impacts of the trunkline storm sewer on the low point, E3 was analyzed in 
addition to the removal of the existing storm sewer out of the low point with flooding potential 
(E5). Various sized trunklines with and without E1 were modeled. Results are shown in Table 9, 
Table 10, and Table 11. The results of the analysis prove that the tailwater in the trunkline storm 
sewer contributes to the flooding at the low point in 10-04B. 
 

Table 9. 10-04B Low Point High Water Levels with E1, E3 (24-inch Pipe), and E5 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 906.9 1.7 

100-year 908.5 907.0 1.5 

 
Table 10. 10-04B Low Point High Water Levels with E1, E3 (36-inch Pipe), and E5 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 903.4 5.2 

100-year 908.5 905.9 2.6 

 
Table 11. 10-04B Low Point High Water Levels with E3 (36-inch Pipe) and E5 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 905.9 2.7 

100-year 908.5 906.8 1.7 

 
Option E6 
To facilitate the construction of a shallower trunkline storm sewer on 4th Street, an analysis was 
completed routing 10-08B, 10-04, 10-19, and/or 10-02A to a new trunkline storm sewer (E6). 10-
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04B will continue to utilize the existing trunkline storm sewer without any other inputs. A 42-inch 
pipe (E6) with E1 results in the greatest high water level reduction at 10-04B.  
 
E6 – 36-inch Pipe (Table 12 and Table 13) 
 
Table 12. 10-04B Low Point High Water Levels with E1 and E6 (36-inch Pipe) for Drainage Areas 

10-08B, 10-04, 10-19, and 10-02A 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 904.9 3.7 

100-year 908.5 906.5 2.0 
*With a 36-inch pipe for drainage areas 10-08B, 10-04, 10-19, and 10-02A, water surcharges from the structure and flows to the low point in 10-04B in the 100-

year event. 

 
Table 13. 10-04B Low Point High Water Levels with E6 (36-inch Pipe) for Drainage Areas 10-

08B, 10-04, 10-19, and 10-02A 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 906.2 2.4 

100-year 908.5 907.1 1.4 
*With a 36-inch pipe for drainage areas 10-08B, 10-04, 10-19, and 10-02A, water surcharges from the structure and flows to the low point in 10-04B in the 100-

year event. 

 
E6 – 42-inch Pipe (Table 14 and Table 15) 
 
Table 14. 10-04B Low Point High Water Levels with E1 and E6 (42-inch Pipe) for Drainage Areas 

10-08B, 10-04, 10-19, and 10-02A 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 904.7 3.9 

100-year 908.5 906.0 2.5 
*Discharging drainage area 10-02A to the new E6 trunkline storm sewer instead of to the existing trunkline storm sewer results in a 2.5-foot high water level 

reduction versus a 2.6-foot high water level reduction at the low point in the 100-year event. 

 
Table 15. 10-04B Low Point High Water Levels with E6 (42-inch Pipe) for Drainage Areas 10-

08B, 10-04, 10-19, and 10-02A 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 906.1 2.5 

100-year 908.5 906.8 1.7 
*Discharging drainage area 10-02A to the new E6 trunkline storm sewer instead of to the existing trunkline storm sewer results in a 1.7-foot high water level 

reduction versus a 1.8-foot high water level reduction at the low point in the 100-year event. 
 

E6 – 48-inch Pipe (Table 16) 
Table 16. 10-04B Low Point High Water Levels with E6 (48-inch Pipe) for Drainage Areas 10-

08B, 10-04, 10-19, and 10-02A 

Storm 
Event 

Corrected Effective HWL Proposed HWL 
HWL 

Reduction 

feet feet feet 

July 16th 908.6 906.1 2.5 

100-year 908.5 906.7 1.8 
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RECOMMENDATION 
 
Based on the results of the different options, we recommend constructing option E6 with or 
without option E1, depending upon the desired flood protection (Table 14 or Table 15). For option 
E6, a 42-inch trunkline storm sewer is recommended because the pipe will be able to be installed 
shallower than the existing trunkline storm sewer and water will not surcharge from the storm 
sewer into the low point in the 100-year event. 













Item No. Item Units Quantity Unit Price Amount
1 REMOVE DRAINAGE STRUCTURE EA 5 800.00$           4,000.00$            
2 REMOVE SANITARY STRUCTURE EA 4 1,000.00$        4,000.00$            
3 REMOVE SEWER PIPE STORM LF 144 18.00$             2,592.00$            
4 REMOVE SEWER PIPE SANITARY LF 704 18.00$             12,672.00$         
5 REMOVE WATERMAIN LF 384 10.00$             3,840.00$            
6 REMOVE GATE VALVE AND BOX EA 3 400.00$           1,200.00$            
7 REMOVE TOP SLAB, CASTING, AND BARREL SECTION EA 2 1,000.00$        2,000.00$            
8 CONSTRUCT DRAINAGE STRUCTURE (2'X3') W/ CASTING EA 4 4,000.00$        16,000.00$         
9 CONSTRUCT DRAINAGE STRUCTURE (48" ROUND) W/ CASTING EA 5 5,000.00$        25,000.00$         

10 CONSTRUCT DRAINAGE STRUCTURE (72" ROUND) W/ CASTING EA 5 15,000.00$      75,000.00$         
11 15" RC PIPE SEWER DESIGN 3006 CLASS V LF 247 85.00$             20,995.00$         
12 42" RC PIPE SEWER DESIGN 3006 CLASS V LF 1263 425.00$           536,775.00$       
13 CONNECT TO EXISTING STORM SEWER EA 4 800.00$           3,200.00$            
14 CONNECT TO EXISTING DRAINAGE STRUCTURE EA 1 1,200.00$        1,200.00$            
15 FURNISH AND INSTALL 72" BARREL SECTION, TOPSLAB, AND CASTING EA 2 2,500.00$        5,000.00$            
16 CONSTRUCT SANITARY MANHOLE (48" ROUND) W/ CASTING EA 4 8,500.00$        34,000.00$         
17 CONNECT TO EXISTING SANITARY SEWER EA 4 1,500.00$        6,000.00$            
18 8" PVC PIPE SEWER LF 694 60.00$             41,640.00$         
19 BYPASS PUMPING LS 1 15,000.00$      15,000.00$         
20 6" WATERMAIN DUCTILE IRON CL 52 LF 390 60.00$             23,400.00$         
21 6" GATE VALVE AND BOX EA 3 2,500.00$        7,500.00$            
22 CONNECT TO EXISTING WATERMAIN EA 4 2,000.00$        8,000.00$            
23 DUCTILE IRON PIPE FITTINGS LB 298 10.00$             2,980.00$            

TOTAL IMPROVEMENT COST 851,994.00$       

CITY OF NEW BRIGHTON
4TH STREET NW STORM SEWER IMPROVEMENTS 

ESTIMATED COSTS
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