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STATEMENT PAGE 

Engineer’s Statement  

The attached drainage plan was prepared under my direction and supervision and are correct 

to the best of my knowledge and belief. I accept responsibility for any liability caused by any 

negligent acts, errors or omissions on my part in preparing this report.  

Printed Name:   Salvatore C. Cambria, P.E.     Date:   06/24/2020  

Seal: 
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A. INTRODUCTION 

 

1.0 – Location 

“Waterpark Subdivision Filing No. 1” is an existing office park and subdivision in the 

southwest quarter of Section 26, Township 4 South, Range 67 West of the Sixth Principal 

Meridian, Arapahoe County, Colorado.  The subject site is located at 2430 South 

Havana Street and bounded by South Havana Street on the West, an existing private 

road on the East, and an existing private road to the North.  See Appendix A – Vicinity 

Map for visual reference. 

 

2.0 – Existing Development 

The existing development is a restaurant/bar facility located on a 2.28-acre site with an 

existing detention pond located in the Southwesterly portion of the site.  The detention 

pond has been designed per the “Addendum to Drainage Study for Waterpark 

Subdivision Filing No. 1”.  The detention pond has been designed to capture the subject 

site as well as the adjacent site to the east, a total of 7.25 acres of runoff.  The bottom of 

pond currently sits at 5558.00’, the top of pond is roughly 5562.00’, and the invert of the 

outlet pipe currently sits at 5557.00’.  Per the approved report, the pond was sized to 

detain 36,000 cu ft of volume although 35,000 was required based on their calculations.   

 

3.0 – Proposed Development 

The proposed additions to the existing development consist of an additional 3,915 

square feet of impervious area.  The existing detention pond was designed to capture 

all the runoff from the neighboring parking lot.  However, the new design routes flows 

from the proposed additions to the existing detention pond. So, included in the 

proposed development will be the reshaping of the detention pond to capture all the 

runoff from the proposed development, and the runoff from the existing parking lot.  

 

B. HISTORIC DRAINAGE 

 

The historic drainage patterns will remain the same as delineated in the original “Final 

Drainage Study for Waterpark Subdivision Filing No. 1” which indicated that basins A1 

and A2 consisted of 7.25 acres, flow into the detention pond.   

 

C. DESIGN CRITERIA 

 

1.0 – Reference  

The Final Drainage Study for Waterpark Subdivision Filing No. 1(C4-2-451) and the 

Addendum to Drainage Study for Waterpark Subdivision Filing No. 1 (C4-2-451A) were 

referenced in the preparation of this drainage report. The Urban Storm Drainage 

Criteria Manual was also referenced in the preparation of this report. 
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2.0 – Methods  

Using the same method as found in the referenced reports, a new composite runoff 

coefficient based upon the attached Table 3-1 of the revisions dated November 30, 

1982 to the Urban Storm Drainage Criteria Manual was calculated for the proposed 

additions to the 2.28 acre.  The 100-year storm was used as the major storm event to 

determine the ponds required volume. The detention pond release rate will remain the 

same as indicated in the “Final Drainage Study for Waterpark Subdivision Filing No. 1” as 

8.8 cfs.  

 

3.0 – Composite C Calculations 

 

The original “Final Drainage Study for Waterpark Subdivision Filing No. 1” indicated that 

basins A1 and A2 consisted of 7.25 acres. 

 

7.25 acres – 2.28 acres = 4.97 acres of existing commercial area. 

 

Per the original study C = 0.8, 𝐶100 = 𝐶𝐶𝑓 = 0.8 ∗ 1.25 = 1.0,   𝐶𝑓 = 1.25 for the 100-year 

storm event. 

 

The breakup of the impervious area is as follows. 

  

 Total Building Coverage = 22,038 Sq. Ft. 

 Total Drive/Walk Coverage = 52,893 Sq. Ft. 

 Total Landscape Coverage = 28,168 Sq. Ft. 

 

For the entire basin at 7.25 acres flowing to the detention pond, a composite runoff 

coefficient is calculation as follows. 

 
4.97 ∗ 1.0 = 4.97 

 
22,038

43560
∗ 0.90 = 0.46 

 
52,893

43560
∗ 0.93 = 1.13 

 
28,168

43560
∗ 0.45 = 0.29 

 

𝐶100𝐴 for Basins A1 + A2 = 6.85 
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4.0 – Detention Pond Calculations 

 

Using a composite 𝐶100𝐴 of 6.85 and the Rainfall Intensity values from the “Addendum to 

Drainage Study for Waterpark Subdivision Filing No. 1” the pond is calculation using the 

mass diagram method as follows. 

 

Tc (Min) 
Minute to 
Seconds 𝐶100𝐴 I 

Volume 
(Cu. Ft.) 

Release 
Rate 
 (8.8 cfs) Storage 

5 60 6.85 10.75 22091 2640 19451 

10 60 6.85 7.9 32469 5280 27189 

15 60 6.85 6.4 39456 7920 31536 

20 60 6.85 5.35 43977 10560 33417 

25 60 6.85 4.7 48293 13200 35093 

30 60 6.85 4.22 52033 15840 36193 

35 60 6.85 3.86 55526 18480 37046 

40 60 6.85 3.53 58033 21120 36913 

45 60 6.85 3.3 61034 23760 37274 

50 60 6.85 3.08 63294 26400 36894 

55 60 6.85 2.9 65555 29040 36515 

60 60 6.85 2.73 67322 31680 35642 

 

The Detention Volume Required is 37,274 Cu. Ft. 

 

D. CONCLUSIONS 

 

The “Addendum to Drainage Study for Waterpark Subdivision Filing No. 1” was 

prepared by Haynes and Associates dated 07-18-84.  This study indicated that a 

detention volume of 35,000 Cu. Ft. was required to handle the developed flows from 

basins A1 & A2.  The release rate from the pond will remain the same at 8.8 cfs. 

 

Based on the proposed impervious area addition, the required detention volume has 

been increased to 37,274 Cu. Ft.  In order to provide the additional 2,274 Cu. Ft., 

Altitude Land Consultants is proposing the pond to be regraded as shown on the 

grading plan.  See Appendix B – Grading Plan for visual reference.  The new bottom of 

pond will be 5557.00’, the new top of pond will be 5563.00’, providing a new detention 

pond volume of 37,815 Cu. Ft., see Appendix C – Detention Calculations for reference.  

The stormwater plan discussed above was designed in compliance with the City of 

Aurora standards. On-site flows will be adequately conveyed to the detention pond 

and the detention pond will now be able to handle the additional impervious areas.  
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E. REFERENCES 

 

- Urban Drainage Flood Control District Criteria Manual 

 

- Final Drainage Study for Waterpark Subdivision Filing No. 1(C4-2-451) 

 

- Addendum to Drainage Study for Waterpark Subdivision Filing No. 1 (C4-2-451A) 

 

F. APPENDICIES 

 

A – Vicinity Map 

B – Grading Plan 

C –Detention Calculations 

 

Please contact me directly with any questions or concerns at sal@altitudelandco.com 

or directly at 720.427.3017. 

 

Thank you for your time, 

 

Salvatore C. Cambria, P.E. 

Vice President 

 

Altitude Land Consultants, Inc. 

3461 Ringsby Ct. – Suite 125 

Denver, CO 80216 

C:  720.427.3017 

E:  sal@altitudelandco.com 
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Appendix A 

Vicinity Map 
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Grading Plan 
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Appendix C 

Detention Calculation 
 

 

 

Volume Calculations Average End Method 

 

Top Area = 9,600 SF 

Bottom Area = 3,007 SF 

 

𝑉 =
(𝑇𝑜𝑝 𝐴𝑟𝑒𝑎 + 𝐵𝑜𝑡𝑡𝑜𝑚 𝐴𝑟𝑒𝑎)

2
∗ 𝐻𝑒𝑖𝑔ℎ𝑡 

 

𝑉 =  
(9,600 + 3,007)

2
∗ (63.00 − 57.00) 

 
𝑉 = 37,821 𝐶𝑢. 𝐹𝑡. 
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