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The Village of Brookfield has experienced flooding of the intersection of Prairie Avenue and Washington 

Avenue on an increased frequency due to rainfall events and Salt Creek water levels over the last 5 years.  

 

Objective 

The purpose of this report is to review circumstances of particular recent flooding events and identify 

potential improvements to address the flooding. 

 

1.0   Topography 

The intersection of Prairie and Washington Avenue is a localized low area within the Village and was at one 

time directly tributary to Salt Creek.  The bridge on Washington Avenue was constructed to be above the 

flood plain of Salt Creek and the transition from the bridge to the Prairie and Washington intersection 

isolated it from being directly tributary to Salt Creek.  Additionally, in response to past flooding events, a 

levee was constructed along the west bank of Salt Creek extending south from the bridge on the east side 

of Forest Avenue to prevent the frequent flooding of the properties on Forest Avenue and Prairie Avenue 

north of Lincoln Avenue in the 1980’s.  Although the levee provides protection to these properties during 

many storm events, it is our understanding that it was not designed to provide protection of these 

properties when Salt Creek reaches the 100-year Base Flood Elevation (BFE).  Therefore, per FEMA maps, 

this area is located within the regulatory floodplain of Salt Creek as shown on Exhibit 1.1.   
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2.0   Existing Storm Sewer System 

The Village has three storm sewer systems that can contribute to flooding experienced in the area of the 

Prairie and Washington Avenue intersection.  The route and tributary drainage area for each of these storm 

sewer systems is shown on Exhibit 2.1.  The following sections describe the service area and the storm 

event capacity of each system.   

2.1   Prairie/Washington 24” Storm Sewer 

The drainage of the intersection of Prairie and Washington Avenue is provided through a 24” storm sewer 

that runs along the north side of Washington Avenue and discharges into Salt Creek through a headwall on 

the west bank of Salt Creek located just north of the Washington Avenue bridge.  The storm sewer was 

sized to convey a storm event of approximately 1 inch of rain falling in a period of 12 minutes for the 3.66 

acre tributary area which includes portions of Prairie Avenue between Monroe Avenue and Lincoln Avenue, 

and Washington Avenue between Vernon Avenue and Salt Creek. 

2.2   Washington 48” Storm Sewer  

A 48” storm sewer in Washington Avenue passes through the intersection and discharges into Salt Creek 

through a headwall on the west bank of Salt Creek located just south of the Washington Avenue bridge.  

The 48” storm sewer has a tributary area of 48 acres that includes Washington Avenue from Vernon 

Avenue to Kemman Avenue, Maple Avenue from Brookfield Avenue to 31st Street, Grant Avenue from 

Maple Avenue to Blanchan Avenue, and the 260 feet of Forest Avenue directly south of Washington 

Avenue.  The storm sewer has the capacity to convey the runoff of a storm event of approximately 1 inch of 

rain falling in a period of one hour. 

2.3   Grand South 48” Storm Sewer 

A 48” storm sewer that services 18.73 acres of the Village discharges through a headwall on the west bank 

of Salt Creek located approximately 340’ south of Washington Avenue.  The 48” storm sewer’s service area 

includes Grand Boulevard between Veterans Circle and Grant Avenue, Lincoln Avenue from Grand 

Boulevard to Forest Avenue, Prairie Avenue from Brookfield Avenue to just north of Lincoln Avenue, and 

portions of Forest Avenue north of Lincoln Avenue to the outfall.  The storm sewer has the capacity to 

convey the runoff of a storm event of approximately 1.6 inches of rain falling in a period of 48 minutes. 
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3.0   Types of Flooding at Prairie Avenue and Washington Avenue Intersection 

The flooding at the intersection of Prairie Avenue and Washington Avenue is caused by a combination of 

factors including the intensity of the rainfall, limited capacity of the storm sewers, and the elevation of the 

water in Salt Creek.  When the rainfall intensity exceeds the capacity of the storm sewers, the storm water 

will begin to back up in the system and can reach levels where it ponds on the streets regardless of the 

water level in Salt Creek.  When the elevation of the water in Salt Creek rises above the level of the 

pavement, the storm sewers effectively have no outlet and the storm water will begin to back up in the 

system and can reach levels where it ponds in the streets.  We have examined three (3) different types of 

storm events and the effects that each would have on the storm sewer system and the intersection. 

3.1   Storm Event A – Local High-Intensity Storm 

The first type of storm event examined would be a localized, high-intensity storm event that exceeds the 

conveyance capacity of the pipe, which has a 10% chance of occurrence in a given year. In this type of 

event, Salt Creek would be at or near its normal dry weather flow elevation and the storm flows from the 

tributary area affected by the storm would not increase the water elevation of Salt Creek above the outfall.  

In this type of storm event, any period where the rate of rainfall is greater than 1 inch falling in a 12 minute 

period will result in water backup in the intersection due to the flows exceeding the capacity of the 24” 

storm sewer.  The Village experienced this type of storm event in June 2010.   

Typically in these events the water would pond in the intersection and then drain down over 1 to 3 hours as 

the pipe capacity is able to convey flows to Salt Creek.  This type of event also tends to create localized 

flooding issues throughout the Village as it generally exceeds the design capacity of the systems sewers.  In 

this type of storm event, the intersection may also receive additional tributary flows from areas north and 

south on Prairie Avenue and west on Washington Avenue as the runoff rate exceeds the capacity of those 

normal receiving sewer systems, and the natural overland flow route is to the Prairie and Washington 

Avenue intersection.    

3.2   Storm Event B – Salt Creek High Water Levels 

The second type of storm event examined would be a longer duration storm event in which the water level 

in Salt Creek is either above the storm sewer outlet at the beginning or rises above the outlet during the 

storm consequently restricting the flow of runoff into Salt Creek.  In this scenario, runoff cannot exit the 

intersection until the water level in the intersection rises above the water level in Salt Creek.  The critical 

elevation for the intersection is the lowest catch basin rim which is 613.90.  When the water level in Salt 

Creek exceeds this elevation, it will result in increasing depths of water ponding in the intersection.       

Typically in this type of event, the storm water initially begins to flood Forest Avenue just south of 

Washington Avenue (lowest rim elevation = 612.45).  As the water in the creek continues to rise, the depth 

of ponding on Forest Avenue increases and eventually the storm runoff begins to overflow the manhole at 

Prairie and Washington Avenue.   
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During the first two types of storm events, the drainage issues at the Prairie and Washington Avenue 

intersection can be exacerbated by additional flows from the Washington Avenue storm sewer overflowing 

the manhole structure in the intersection as its flows either exceed the conveyance capacity of the pipe or 

the water cannot discharge into Salt Creek because the pipe is blocked by the water level in the creek. Since  

the drainage structures at the intersection of Prairie and Washington Avenue are connected to the 24” 

storm sewer, the overflows from the manhole add to the amount of runoff being conveyed by the 24” 

Prairie Avenue storm sewer.   

The flooding on Forest Avenue is also related to the Prairie and Washington Avenue drainage as the 

drainage is interconnected through the Washington 48” Storm Sewer system and eventually overland flow.   

3.3   Storm Event C – Levee is Overtopped 

The third type of storm event examined would be a storm event in which the water level in Salt Creek 

exceeded the levee protected elevation and resulted in overland flooding from Salt Creek, which is the low 

point in the levee at elevation 615.80.  In these circumstances the Forest Avenue levee is overtopped and 

water floods the low areas behind the levee.  The water level increases it continues to encompass more of 

the area until it reaches 616.40 (100-year Base Flood Elevation) or higher, which roughly corresponds to a 

reading of 10.0 on the Western Springs gauge.  In this circumstance, the storm sewer outfalls are blocked 

by the high water on the creek side of the levy and the system is unable to convey water.  In the last 5 years 

this type of event occurred in September of 2008, July of 2010 and in April of 2013.     Prior to the 

overtopping, Forest Avenue and the intersection of Prairie Avenue and Washington Avenue typically have 

become flooded from runoff that could not exit the storm sewer outlets into Salt Creek, and the additional 

flows from the creek quickly fill the remaining volume on the dry side of the levee with water.   
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4.0 Design Approaches 

The design approaches reviewed considered leaving the existing levee in place and infrastructure 

improvements to mitigate the impacts of flooding.  The scope of the projects does not include methods to 

address individual properties through flood proofing, elevation or purchase.  Additionally methods to 

address structure flooding due to foundation seepage or sewer back-up is not included in the potential 

solutions covered in this report.    

4.1   Increase Sewer Pipe Capacity to convey peak flows and additional tributary areas. 

The intersection of Prairie and Washington Avenue does not have an overland flow route to Salt Creek that 

would allow high-intensity storm events to be conveyed to the creek.  This is due primarily to the elevation 

of Washington Avenue’s bridge and the Forest Avenue levee construction which was constructed to reduce 

the occurrences of flooding due to the overbanking of Salt Creek.  Increasing the size of the Prairie Avenue 

sewer pipe would allow for increased conveyance of flows to Salt Creek in the high-intensity events as long 

as the water level in the creek remains low enough to permit flows to discharge into Salt Creek.  Once the 

water level in Salt Creek rises above the sewer pipe, the only way to convey flows is by increasing the 

hydrostatic head with increased water levels acting on the upstream side of the pipe to push the water 

through the pipe.  The constraining issue is that the intersection of Prairie and Washington is relatively low 

and the available head is limited.   

A review of storm events from 2007 to the present based on the USGS gauge reading on Salt Creek in 

Western Springs indicates the creek’s normal water flow is approximately 2.4 feet on the gauge.  A gauge 

reading of 7.0’ in Western Springs is indicative of the potential to have flooding due to a restricted release 

from the storm sewer outlets into Salt Creek if sewer flows remain tributary to the creek after this elevation 

has been reached.  There have been 38 occurrences where this has occurred since January 2008, as 

indicated in Exhibit 4.1.   While each of these occurrences did not necessarily result in flooding, they 

identify potential circumstances that flooding could occur on Forest Avenue south of Washington Avenue 

due to a restricted discharge.  Additionally in 6 of the 38 occasions mentioned  the creek level rose above 

the elevation of the intersection of Prairie and Washington Avenues.  On these occasions where the water 

in Salt Creek reached this elevation but street flooding was not experienced, it is likely that either no 

additional rainfall occurred after reaching this elevation, the runoff volume was contained within the 

existing storm sewer pipes, or that sufficient head was created in the system that allowed water into Salt 

Creek but not significant enough to require water to be above the lowest catch basin rims and therefore 

street flooding was not observed.   

Increasing pipe capacity would allow conveyance of storm flows to the creek as long as it water level 

remained below the outfall elevation.  The benefit of the increased pipe size in instances when the water 

level in Salt Creek rises above the pavement elevation of the intersection of Prairie and Washington 

Avenues is very low.   
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4.2   Utilize Pump Station to convey runoff during high water levels in Salt Creek 

Each of the Village’s storm sewers that are tributary to Salt Creek near the Prairie Avenue and Washington 

Avenue intersection are protected from the creek backing up into the sewer pipe by a flap gate installed on 

the headwall.  The flap gates are critical for protecting the low areas on the dry side of the levee, as shown 

on Exhibit 4.2, from high water levels in Salt Creek.  In storm events that generate runoff after these flap 

gates are closed, the volume of runoff generated after the closure has no outlet and therefore becomes 

trapped on the dry side of the levee.  Water initially begins to pond on Forest Avenue south of Washington 

Avenue and then on the Prairie and Washington Avenue intersection as the flows from the intersection and 

upstream areas are blocked from entering the creek.   The volume of runoff generated after the closure of 

the flap gates determines the amount of flooding that occurs on the dry side of the levee.  Exhibit 4.3 

through 4.8 indicates the extent of flooding and the volume of storage that occurs on the dry side of the 

levee at various critical elevations. 

The use of pumps can mitigate the effect of the flooding during times that the flap gates are closed due to 

high water levels.  Pumps would be utilized to continue to convey water into Salt Creek thereby reducing 

the overall depth and duration of the flood event.  We reviewed different methods of providing pumps 

including temporary, manually operated pumps and we recommend that a permanent pump station be 

utilized to address flows once the flap gates are closed.  The benefits of a permanent pump station are: 

1) The pump station is available to address the issue regardless of the time of day the event 

occurs.  The Village response is subject to having sufficient staff available to address the issue.  

Response to events occurring in the evening or early morning can be delayed by the availability 

of staff. 

2) The frequency and demand for the pumping can be unpredictable.  As indicated earlier, there 

have been 38 occurrences in the last 5 years that the flap gates closure may have resulted in 

the need for pumping.  The Village has recorded only six (6) of those events resulting in flooding 

occurring within the intersection, meaning that limited runoff was generated after the flap 

gates closure in 60% of those events.   

3) The pump station can have pumps managed to turn on in series, thereby making an efficient 

and measured response, instead of cycling a single large pump continually on and off for lesser 

events.  

4) The pump station would give Village staff time to evaluate Salt Creek rising water levels and 

develop an appropriate response, which would allow the Village to be proactive in flood 

fighting rather than the reactive position it currently can find itself in due to the 

unpredictability of the event occurrence.   
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The primary benefit of the pump station is in mitigating the flooding occurrences whenever the water level 

in Salt Creek prevents the storm sewers from conveying flows into the creek.  The waters would be 

conveyed utilizing an overflow structure to an underground chamber that would be used to create a wet 

well to store sufficient volume of water to efficiently operate the pump station.  The size of the pumps and 

their staging would determine the minimum required wet well capacity.  In the instances when the levee is 

overtopped, the pump would be shut down until the water level in Salt Creek recedes below the levee.  In 

this scenario the pump station would be utilized to drain down the flood waters decreasing the duration 

that residents experience flooding.   Depending on the size of the designed pump facility, we estimate that 

the water could be pumped down and the pavements opened within 4 - 6 hours after the water level has 

receded below the levee elevation.   
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5.0 Levee Condition 

Based on discussions with staff, it appears that the levee was constructed partly from flood fighting efforts 

that occurred several years after the original Flood Insurance Study and Flood Insurance Rate Map (FIRM) 

was adopted in 1980, which is most likely the reason why the levee is not recognized on FIRM maps. Our 

understanding is that it initially consisted of stacked sand bags that were later covered by a layer of dirt. 

The elevation of the top of the levee varies but is approximately at the 100-year Base Flood Elevation  

(616.4).  There is a slight dip in the levee approximately at the bend point in Forest Avenue where the top 

of levee elevation is 616.05.  On the south end of the levee, it tapers down and meets the natural ground 

elevation at approximately 615.8.   

The area currently protected by the levee is shown on Exhibit 5.1 and is lower than the Base Flood 

Elevation of Salt Creek.  The Village could consider providing additional protection for the area by increasing 

the height and length of the levee so that the frequency of overtopping could be reduced; however, issues 

as identified in the MWRDGC’s Detailed Watershed Plan for the Lower DesPlaines River Watershed 

regarding compensatory storage would need to be defined through a more comprehensive study as there is 

significant cost to meeting this requirement.  It is also likely that the entire levee would need to be re-built 

as the original construction does not meet current standards.   

As identified in Living Waters Consultant’s condition report, measures such as streambank stabilization 

should be examined to ensure that the levee continues to remain stable and viable and is able to provide 

the current level of flood protection.   

It should be noted that the Village is allowed to undertake temporary flood fighting efforts including 

increasing the height and/or extending the levee during flood events.  However these temporary measures 

must be removed after the flooding danger has passed.   
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6.0 Summary of Potential Improvements 

The intersection of Prairie and Washington Avenues is and will remain susceptible to flooding because the 

overland flow route to the Salt Creek for the intersection has been altered by the construction of the 

Washington Avenue Bridge and the Forest Avenue levee.  Levee protected areas require the use of pump 

facilities to convey runoff from the dry-side once the elevation on the creek/river/lake exceeds the height 

of the gravity outlet, which can cause what is termed as internal flooding.  Over the last 5 years, the 

Chicagoland area and the Village of Brookfield specifically have seen an increase in the frequency of storm 

events that have resulted in elevated creek levels being encountered. This has occurred due to a 

combination of the hydrology of specific events and changes in the hydraulics of the tributary area of the 

entire Salt Creek tributary area.   

The stability of the Forest Avenue levee is important in keeping the area protected during high water 

events in Salt Creek.  Failure of the levee would result in increased frequency of flooding within the area. 

Stabilizing the existing levee should be considered as a priority.  The issues concerning regulatory 

requirements of constructing or reconstructing the levee at a higher elevation to provide additional 

protection to the area have significant costs and land use impacts due to the need to provide compensatory 

storage.  The Village will need to work with the various regulatory agencies to address the long term 

solutions regarding this issue.  The Village and residents can utilize temporary flood fighting measures to 

address the impacts of storms as they occur and these measures should be considered in the Village’s 

emergency response plan.   

In addition to the work on the levee, the Village should consider implementing a strategy to address runoff 

from areas being conveyed to Salt Creek in the area of the Prairie and Washington Avenue intersection 

during high water events.  The practical solution is to construct a lift station to address circumstances when 

Salt Creek’s water elevation prevents the runoff from the storm sewers from entering the creek.  Our 

recommendation is that the Village constructs a permanent lift station to address sewer flows after the 

creek elevation has closed the flap gates. The lift station would be constructed on the north side of 

Washington Avenue on the west side of the Salt Creek, which according to best available information is 

unused Forest Avenue right-of-way. This area is located above the flood elevation of the creek and is 

accessible during emergencies from Monroe Avenue.  It is also recommended that a natural gas generator 

be included as an emergency power supply for the pump station as often the storm events have affected 

power in the area. We reviewed various pump station and storage configurations and analyzed the 

potential impacts in specific storm events.  The following is a summary of potential improvements their cost 

and the expected benefit: 

1. 4,000 GPM Pump Station with Underground Storage 

A pump station having a capacity of 4,000 gallons per minute (gpm) was evaluated to address 

tributary flow area of Prairie and Washington Avenue intersection for events addressing 

potential events of more commonly occurring event.  The 1.0 inch rainfall was analyzed as it 

addresses approximately 90% of the rainfall events that occur within the region.    The analysis 

assumed that the water level in Salt Creek was above the outfall elevations that resulted in a 



  VILLAGE OF BROOKFIELD 
INTERSECTION DRAINAGE STUDY 

PRAIRIE & WASHINGTON AVENUES 
 

    Page 10 
 

restricted conveyance of storm water.  The pump station would therefore be pumping all 

runoff from the overland and piped tributary area of intersection.    

 

The result was that a pump station with a total pump capacity of 4,000 gpm could be utilized to 

convey runoff for these rainfall events provided that 70,000 gallons of storage was constructed 

below grade.   

 

Estimated Cost of Improvement: $920,000, inclusive of the 4,000 GPM pump Station, wet well 

and below grade storage volume, emergency power supply, diversion chambers and force 

main.   

 

 

2. 5,000 GPM Pump Station with Underground Storage 

A pump station having a capacity of 5000 gallon per minute (gpm) was evaluated to address 

tributary flow area of Prairie and Washington Avenue intersection for a short duration event 

with a high intensity (1.0 inches of rainfall over 10 minutes) which is a peak 1%  Annual Chance 

of Occurrence event with regards to the intensity of the rainfall.    The analysis assumed that 

the water level in Salt Creek was above the outfall elevations that resulted in a significantly 

restricted conveyance of storm water.  The pump station would therefore be pumping all 

runoff from the overland and piped tributary area of intersection.    

 

The result was that a pump station with a higher total pump capacity of 5,000 gpm and an 

increased underground storage capacity of 120,000 gallons could be utilized to convey runoff 

for these rainfall events.     

 

Estimated Cost of Improvement: $1,125,000, inclusive of the 5,000 GPM pump Station, 120,000 

gallon wet well and below grade storage volume, emergency power supply, diversion 

chambers, force main piping and restoration.   

 

3. 5,000 GPM Pump Station with Underground Storage & Surface Detention Pond  

 

We also analyzed a more typical storm event when Salt Creek is at normal water levels and 

rises during the storm event.  In this event a portion of the runoff enters the creek prior to the 

flap gates closing, as encountered in April of 2013.  We analyzed the flows that are tributary to 

the Washington Avenue and Prairie Avenue intersection, which also included the overflow rate 

from the Washington Avenue 48” through the manhole at Prairie and Washington Avenue 

intersection.  The pump station would utilize a total pump capacity of 5,000 gpm to convey 

runoff for the rainfall event and 120,000 gallons of underground storage would be provided to 

function as the wet well based on the pump capacity.  The proposed surface reservoir would 

have a total depth of 10 feet and have a functional depth of 8’ (water surface of 613.00) for a 

total storage of 150,000 gallons.  In this storm event which had 5.5 inches of rainfall over a 24 
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hour period, but also had embedded periods of higher intensity rainfall, especially in the 

morning of April 17th, the internal causes of flooding could be addressed.  The overland flooding 

due to the levee being overtopped would still need to be addressed by flood fighting measures.   

 

Estimated Cost for the improvement:  Inclusive of lot purchase, demolition, excavations for 

detention, landscape restoration, pump station, wet well, emergency power supply, and storm 

sewer piping.  $1,925,000.00, of which we have budgeted $600,000 for property acquisition 

and demolition of two residential structures.   
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7.0 Regional Programs & Funding 

The above costs and scenarios offer levels of protection for the various improvements. Based on the 

flooding that has occurred since 2008, there has been a renewed focus on addressing the causes and 

impacts of flooding on a regional basis.   

The MWRDGC Detailed Watershed Plan for the Lower DesPlaines River Watershed identified many of the 

causes and potential solutions to address flooding.  As a result of that report the MWRDGC developed a 

program to address overland issues as part of their Phase I recommendations.  Specifically mentioned is 

Salt Creek in Brookfield with proposed floodwalls for protection of the area along the west side of Salt 

Creek between Brookfield and Washington Avenues.  At this time costs have been identified but other 

projects within the region with much higher benefit/cost ratios have higher priority.   

The MWRDGC has recognized that other types of flooding not directly related to overland flooding , such as 

Brookfield’s “internal flooding”, also need to be addressed.  They are in development of Phase II of the 

Stormwater Management Program that will provide funding for these type of “local” flooding projects.  Our 

office worked with Village staff to submit the project for consideration under this program. The MWRDGC 

has indicated that the program could provide 50-75% of the funding for the project.  Any upfront costs 

incurred by the Village such as design engineering and land acquisition would be taken into account when 

the MWRD determines the funding level for the project even if completed in advance of an agreement.  The 

MWRD currently has authority to address regional storm water issues and it is working with the State of 

Illinois to add the authority to address “local” issues as well.         

Additionally the Army Corps of Engineers has recently released their Upper Des Plaines River and 

Tributaries, Illinois and Wisconsin Feasibility Study for comment.  This study identifies proposed 

improvements such as floodwalls, but also includes programs to address elevating flood prone buildings or 

purchase of and demolition of repetitive loss structures. While Army Corps has not identified Salt Creek 

specifically for their programs (the Des Plaines River was the focus of their study), their program emulates 

other existing programs such as FEMA’s Repetitive Loss Program which provides funding for purchase of 

structures that have had frequent damage and are voluntarily offered for purchase and turned into open 

space.    
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LIST OF EXHIBITS 

 

Exhibits Referenced in Report 

Exhibit 1.1   Regulatory Floodplain of Salt Creek 

Exhibit 2.1   Tributary area for 24” Prairie/Washington storm sewer, Tributary area for Washington 48” 

Storm Sewer, Tributary Area for Grand South 48” Storm Sewer 

Exhibit 4.1 List of Critical Storm Events Since 2008 

Exhibit 4.2 Cross section of critical elevations protected by Forest Road Levee 

Exhibit 4.3 - 4.8 Area of Inundation at Various Salt Creek Water Elevations   

Exhibit 5.1   Levee and Flood Stages Cross Section 

 

 

 

 

 

 







EXHIBIT 4.1 

CRITICAL STORM EVENTS SINCE 2008 

 

 

 
 
 
Storm Events – Salt Creek Water Elevations Overtops Levee:  

 
2008  -  September  
2010  -  July  
2013 -  April 

 
 
Storm Events – Salt Creek Water Elevation Exceeds Elevation of Prairie/Washington Intersection  

   
2008  -  September, December  
2009  - February, March  
2010  - July   
2013  -  April  

 
 
Storm Events  - Salt Creek Water Elevations Exceed Sewer Outlets  

 
2008  -  February, March, April, May, July, September(2), December  
2009  - February, March, April, May (2), October,(2), December 
2010  - January, March, April, May, June(2), July, August   
2011  -  February, April, May(2), July(2), December  
2012  - July, August 
2013  - January, March, April, May, June   
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