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The City of Lake Forest 



2013 Stormwater Masterplan

Criteria
• New XPSWMM Model
• 15” Pipes and Larger
• 1’ Contours
• Tail-Water Sensitivity Analysis
• Critical Duration Analysis
• Calibration to experienced 

storm events:
➢ May 13, 2010 

(2.19”/6hrs)
➢ April 17-18, 2013 

(4.08”/24hrs)



Prioritized Storm Sewer Improvements
Project Title

Structure
Flooding*

Street 
Flooding*

Yard 
Flooding*

Other 
Factors

Probable Cost
(2014 $)

Arbor and Windridge Study Area - COMPLETE 14 4 -

1 West Fork and Hackberry Study Area 4 196 7 X $1,450,000

2a Telegraph and White Oak Study Area - Telegraph Road 58 7 $350,000

2b Telegraph and White Oak Study Area - Wild Rose/White Oak 58 7 $910,000

3a West Westminster Study Area – West End 87 4 $910,000

3b West Westminster Study Area – East End 87 4 $940,000

4 Green Bay and Old Elm Study Area 2 10 4 X $790,000

5a Burr Oak Study Area - East of Western Avenue 36 3 $740,000 

5b Burr Oak Study Area - West of Western Avenue 36 3 $880,000

6a Hunter and Saddle Study Area – Hunter and Saddle 25 4 $550,000 

6b Hunter and Saddle Study Area - Bridle 25 4 $170,000

7 Western and Onwentsia Study Area 100 $300,000

8 King Muir Study Area 16 3 $950,000

9a Ahwahnee and North Ridge Study Area – Northeast 103 40 $1,450,000

9b Ahwahnee and North Ridge Study Area – East 103 40 $1,760,000

9c Ahwahnee and North Ridge Study Area - West 103 40 $2,740,000
* Indicates an estimated number for the entire study area $14,890,000



COMPLETED – West Fork and Hackberry

Projected Cost: $Projected Cost: $1,450,000



COMPLETED – Green Bay and Old Elm

Projected Cost: $790,000



COMPLETED – Green Bay and Old Elm

Projected Cost: $1,230,000

25-YEAR 
PROTECTION



2019 Stormwater Masterplan Update

• Quick Update ($10k NTE)
• Reassess each priority area
• Some “problem areas” 

changed, based on recent 
complaints (or lack of)

• Utilize Bulletin 70 (2019) 
rainfall data





Project Cost 
(2014 Dollars)

Project Cost 
(2019 Dollars)

Burr Oak Road $1,620,000 $3,400,000

Ahwahnee Road $1,760,000 $1,920,000

Onwentsia Road & Poplar Road N/A $1,840,000

Western Avenue & Onwentsia Road $300,000 $530,000

Telegraph Road & White Oak Road $1,260,000 $2,060,000

Gage Lane N/A $2,480,000



2019 Recommendation (NEW) –
Onwentsia/Poplar

Burr Oak Study Area: $1,620,000  



Western & Onwentsia Study Area: $300,000 

2014 Recommendation – Western & Onwentsia



2019 Recommendation – Western & Onwentsia



2014 Recommendation – Telegraph & White Oak

Telegraph & White Oak Study Area: $1,260,000 



2014 Recommendation – Telegraph & White Oak



2014 Recommendation - Burr Oak  

Burr Oak Study Area: $1,620,000  



2019 Recommendation – Burr Oak

2019 Burr Oak Study Area: $3,400,000  



2019 Burr Oak Stormwater Improvements

2019 Burr Oak Study Area: $3,400,000  



2019 Redesign of Burr Oak

2019 Burr Oak Study Area: $4,600,000  



Engaged City Council



How Big is a “5-yr rain storm”?

6.87”

4.61”

4.04

3.23 2.49

1.59”

YES



How Big is a “5-yr rain storm”?

Rainfalls are not measured by 
depth alone, but by RATE or 

depth over time.



How Big is a “5-yr rain storm”?

240 hr
- 6.87”

48 hr -
4.61”

24 hr -
4.30

6 hr -
3.23

2 hr-
2.49

1.59”

5 min -
0.52”



What determines the “size” of a storm?



Show one slide with 2013 project and another slide with 2019 project 
form report. 



Show one slide with 2013 project and another slide with 2019 project 
form report. 

Rainfall Frequency Sources



Show one slide with 2013 project and another slide with 2019 project 
form report. 









Storm Event Duration

Bulletin 70 
(1989) 

Depth [in] 

Bulletin 70 
(2019) 

Depth [in]
Percent 
Change

Updated Return 
Period for 1989 

Depths

2-year 2-hour 1.79 1.94 8.40% 1.7-year

5-year 2-hour 2.24 2.49 11.20% 3.6-year

10-year 2-hour 2.64 2.99 13.30% 6.5-year

25-year 2-hour 3.25 3.74 15.10% 15.2-year

50-year 2-hour 3.82 4.35 13.90% 28.3-year

100-year 2-hour 4.47 4.97 11.20% 59.7-year
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Questions?


