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1.0 Purpose 

The purpose of this Drainage Letter is to identify On-Site and Off-Site drainage patterns and to design the 

proposed storm sewer and inlet locations. This letter will also identify acceptable volumes to be received at 

the existing water quality facilities for Lot 8A of Chambers and Hess Filing No. 1. The findings of this letter 

are in compliance with the approved Final Drainage Report (FDR) titled “Final Drainage Report for Chambers 

and Hess Filing No. 1” by Rick Engineering Company dated January 25, 2021. 

The proposed Les Schwab Tire Center is Lot 8A of the Chambers and Hess Subdivision and is identified as 

Basin A11 and parts of Basin A5 of the Chambers and Hess Basin in the Chambers and Hess FDR, which has 

been included in Appendix C. A future commercial development by others will consume the remainder of 

Basin A5. No deviation from the Final Drainage Report is expected from that future development by others.  

The project site is located to the northwest of the intersection of Chambers and Hess Road in Parker, 

Colorado. Lot 8A sits to the north of Sliceroo Drive, a new street that runs through the subdivision.  The 

proposed site is defined as Lot 8 of Douglas 234 Filing 6, Amendment 1, According to the Plat Thereof 

Recorded January 21, 2022, at Reception No. 2022004920, County of Douglas, State of Colorado. Lot 8A is 

currently bounded by a multi-use easement to the east, Lot 9 to the west, Lot 10 to the north, and Sliceroo 

Drive to the south. The developed site will include approximately 9,540 square feet (SF) of building and an 

additional 29,779 SF of parking and landscape area. Lot 8A is 0.903 acres in existing conditions. All 0.903 

acres of the site will be disturbed during construction.  

2.0 Storm Drainage Requirements and Methodologies 

Site storm drainage improvements and designs are in compliance with the approved and finalized FDR for 

Chambers and Hess Filing No. 1 by Rick Engineering Company dated January 25, 2021. On the “Post-

Development Drainage Map for Chambers & Hess Filing No. 1” plan in said report, Basin A11 was calculated 

to have a 100-year runoff coefficient 0.79 which yields an impervious area percentage of 68.6% using the 

USDCM Table 6-4 formula. 

Urban Drainage and Flood Control District Denver, CO Version 2.00 spreadsheet was utilized to model the 

site hydrology under post-development conditions.  

Storm Event Calculations: The Rational Method was selected to determine the initial runoff flows associated 

to the various subbasins within the subdivision. The initial design of the Permanent Control Measures (PCM) 

was previously approved with the Chambers and Hess FDR; conservative factors were selected based on the 

assumption that future sites would include small urban areas with short times of concentration. The parameters 

were defined and can be noted in Chapter VI: Drainage Facility Design within the Final Drainage Report for  

Chambers and Hess Filing No. 1 by Rick Engineering Company Dated January 25, 2021. 

3.0 Existing and Pre-Development Conditions  

Existing conditions of the proposed development are confined within Sub-Basin A11, A14, and A5 of the 

Chambers and Hess FDR. The lot and basin lines shown in Appendix C of the FDR are from previous parcel 

boundaries. However, drainage characteristics of these lots and basins are not expected to change. 
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Within the approved FDR, Sub-Basin A11 was designed for future improvements with the following runoff 

values: 2.2 CFS for a minor 5-year storm event and 5.0 CFS for a major 100-year storm event. 

 

Within the approved FDR, Sub-Basin A14 was designed for future improvements with the following runoff 

values: 0.1 CFS for a minor 5-year storm event and 1.8 CFS for a major 100-year storm event. Of the 0.41 acres 

in subbasin A14, the proposed development covers approximately 6,753 square feet (0.155 acres). 

Proportionally, this yields a 0.68 cfs for a major 100-year storm event for the area covered by the proposed 

development. 

 

Within the approved FDR, Sub-Basin A5 was designed for future improvements with the following runoff 

values: 2.5 CFS for a minor 5-year storm event and 5.7 CFS for a major 100-year storm event. 

 

Basins A11, A14, and A5 eventually convey water to the outfall location of Design Point 13 as seen in Appendix 

C in the finalized FDR. Future development of the site will provide no negative impact to downstream 

infrastructure, surface waters, or properties. The site contains no presence of protected waters or flood zones. 

Soils encountered on this site provide good infiltration and maintain a hydraulic soil rating of B. 

4.0 Post-Development Conditions  

Within Lot 8A, three onsite (A, B, and C) and one offsite (OS-1) drainage basins are proposed. In interim site 

conditions, these offsite basins will convey runoff to several proposed onsite basins until future development 

on neighboring lots can take place. These offsite basins will then convey water through drainage structures 

on their new respective lots. Impervious area only in Basins A, B, and C should be considered for Lot 8A. 

Basin OS-1 include portions of the proposed shared access drive on neighboring Lots 9A and 10A which are 

slated for future development. At time of development of these lots they will be required to maintain a 95% 

or lower impervious value including these lots. The flows from these basins where however included in the 

inlet capacity calculations to ensure the site will function in the temporary condition.  

Table 4.1: Post-Development Impervious Area and Runoff Coefficients 

Basin Name 
Area 
(AC) 

NRCS 
Hydrologic  
Soil Group 

Pavement Roofs Landscape Percent 
Impervious 

*C5 *C100 

100% 90% 0% 

A 0.58 B 0.52 0.00 0.06 0.90 0.76 0.85 

 

B 0.39 B 0.00 0.23 0.17 0.53 0.43 0.68 
 

 

C 0.16 B 0.02 0.00 0.15 0.11 0.08 0.48 
 

 

OS-1 0.36 B 0.22 0.00 0.14 0.61 0.50 0.71 
 

 

     Total = 0.65 0.54 0.73  

 

Subbasin A was designed for future improvements with the following runoff values: 2.09 CFS for a minor 5-

year storm event and 4.33 CFS for a major 100-year storm event. 
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Subbasin B was designed for future improvements with the following runoff values: 0.56 CFS for a minor 5-

year storm event and 1.63 CFS for a major 100-year storm event. 

Subbasin C was designed for future improvements with the following runoff values: 0.05 CFS for a minor 5-

year storm event and 0.63 CFS for a major 100-year storm event. When comparing subbasin C to 

predeveloped conditions (subbasin Y), subbasin C increases the 100-year runoff by 0.11 cfs. However, as 

noted on the approved post-development drainage map, the area of subbasin A14 that covers subbasin C 

incorporates 0.68 cfs into the design. Therefore, there is a net decrease between subbasin C and A14 of 0.05 

cfs (0.68 – 0.63 = 0.05 cfs decrease). 

5-YR Design Storm Runoff 

 

Basin 
Area 
(AC) 

C 
Tc  

(Min) 
I  

(in/hr) 
Q 

(CFS) 
 

A 0.58 0.76 5.00 4.71 2.09  

B 0.39 0.43 13.57 3.30 0.56  

C 0.16 0.08 6.29 4.42 0.05  

OS-1 0.36 0.50 5.00 4.71 0.85  

Table 4.2: Post-Development 24-hr Runoff (5-YR Event) 

100-YR Design Storm Runoff 

 

Basin 
Area 
(AC) 

C 
Tc  

(Min) 
I  

(in/hr) 
Q 

(CFS) 
 

A 0.58 0.85 5.00 8.82 4.33  

B 0.39 0.68 13.57 6.18 1.63  

C 0.16 0.48 6.29 8.27 0.63  

OS-1 0.36 0.71 5.00 8.82 2.26  

Table 4.3: Post-Development 24-hr Runoff (100-YR Event) 
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5.0 Conclusion 

In conclusion, when referencing the existing and proposed state as defined within the approved FDR, 

percent imperviousness allowed, and designed runoff demonstrated in the initial Chambers and Hess 

Subdivision design, the proposed Lot 8A development follows all requirements established in previous 

studies and will not create adverse effects to associated downstream waters or infrastructure. The Lot 8A and 

a portion of the Lot 9 post-development conditions result in a percent impervious of 65%, a 5-year minor 

storm runoff of 2.70 CFS, and a 100-year major storm runoff of 6.59 CFS. The proposed design is less than 

the assumed condition for future development within the approved existing Chambers and Hess FDR of 

68.6% imperviousness, 4.70 CFS for the 5-year minor storm, and 10.70 CFS for the 100-year major storm 

event.  

Sincerely,  

 

Ian Graham, PE 

Project Engineer 

Cushing Terrell  
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Appendices 

Appendix A – Vicinity Map 

Appendix B – Drainage Maps 

Appendix C– Historic Basin Analysis 

Appendix D – Proposed Basin Analysis 

Appendix E – FEMA FIRMette  
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Appendix A: Vicinity Map 
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Appendix B: Drainage Maps 
  



Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service
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National Cooperative Soil Survey
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

KuE Kutch clay loam, 8 to 20 
percent slopes

D 5.4 11.6%

Ma Manzanola clay loam C 6.9 15.0%

NeE Newlin gravelly sandy 
loam, 8 to 30 percent 
slopes

B 0.1 0.3%

NsE Newlin-Satanta 
complex, 5 to 20 
percent slopes

B 27.9 60.3%

RmE Renohill-Buick complex, 
5 to 25 percent slopes

D 6.0 12.9%

Totals for Area of Interest 46.3 100.0%

Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/14/2023
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/14/2023
Page 4 of 4
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Appendix C: Historic Basin Analysis 

  



     

Subject: Page:  1

Project No. By: RW Date: 09.15.23

Project Name:

Pavement Roofs Landscape

100% 90% 0%

Total = 0.00 0.00 0.43

Basin
Area

(AC)
C5 L (FT) Slope (%) Ti (Min) L (FT) Slope (%) Cv

Vt

(FPS)

Tt

(Min)

Tc 

(5 Min)

X 0.80 0.00 210 3.00% 19.99 0 2.00% 20 2.828427 0 19.99

Y 0.13 0.00 20 21.00% 3.25 88 2.20% 15 2.22486 0.659218 5.00

Basin Tc

5yr

(in/hr)

100yr

(in/hr)

X 19.99 2.74 5.12

Tc

5yr

(in/hr)

100yr

(in/hr)
Tc

5yr

(in/hr)

100yr

(in/hr)
Y 5.00 4.71 8.82

5 4.71 8.82 25 2.42 4.53

7 4.27 7.99 30 2.18 4.08

10 3.76 7.03 35 1.99 3.72

11 3.62 6.77 40 1.83 3.42

12 3.49 6.53 45 1.70 3.18

13 3.37 6.30 50 1.59 2.97

15 3.16 5.90 55 1.49 2.79

20 2.73 5.11 60 1.40 2.63

Basin
Area

(AC)
C

Tc 

(Min)

I 

(in/hr)

Q

(CFS)

X 0.80 0.00 19.99 2.74 0.01

Y 0.13 0.00 5.00 4.71 0.00

Basin
Area

(AC)
C

Tc 

(Min)

I 

(in/hr)

Q

(CFS)

X 0.80 0.43 19.99 5.12 1.74

Y 0.13 0.43 5.00 8.82 0.49

5-YR Design Storm Runoff

100-YR Design Storm Runoff

Final

Basin Name
Area

(AC)

X 0.80

0.00

0.00 0.00

0.170.00

0.430.020.00B

DRAINAGE CALCULATIONS-EXISTING 

LSCO_21PARKER

LES SCHWAB TIRE CENTER - COLORADO 

*C100*C5
Percent

Impervious

0.00

NRCS 

Hydrologic 

Soil Group

1-HR Rainfall Intensity

(i)

Initial/Overland

Time (Ti)
Basin Data

Travel Time

(Tt)

Y 0.13 B 0.00 0.00 0.43

Refer to SDECM Town of 
Parker PG 5-1:
I100 = 74.1/(10+tc)^0.786
I5 = 39.615/(10+tc)^0.786

*Refer to DCM Table 6-4
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Appendix D: Proposed Basin Analysis  

  



     

Subject: Page:  1

Project No. By: RW Date: 07.07.23

Project Name:

Pavement Roofs Landscape

100% 90% 0%

Total = 0.65 0.54 0.73

Basin
Area

(AC)
C5 L (FT) Slope (%) Ti (Min) L (FT) Slope (%) Cv

Vt

(FPS)

Tt

(Min)

Tc 

(5 Min)

A 0.58 0.76 68 3.80% 3.22 62 0.80% 20 1.788854 0.577651 5.00

B 0.39 0.43 58 0.50% 11.55 182 1.00% 15 1.5 2.022222 13.57

C 0.16 0.08 20 12.00% 3.65 152 3.10% 15 2.641023 0.959224 6.29

OS-1 0.36 0.50 100 4.20% 6.71 0 2.00% 20 2.828427 0 5.00

Basin Tc
5yr

(in/hr)

100yr

(in/hr)

A 5.00 4.71 8.82

Tc

5yr

(in/hr)

100yr

(in/hr)
Tc

5yr

(in/hr)

100yr

(in/hr)
B 13.57 3.30 6.18

5 4.71 8.82 25 2.42 4.53 C 6.29 4.42 8.27

7 4.27 7.99 30 2.18 4.08 OS-1 5.00 4.71 8.82

10 3.76 7.03 35 1.99 3.72

11 3.62 6.77 40 1.83 3.42

12 3.49 6.53 45 1.70 3.18

13 3.37 6.30 50 1.59 2.97

15 3.16 5.90 55 1.49 2.79

20 2.73 5.11 60 1.40 2.63

Basin
Area

(AC)
C

Tc 

(Min)

I 

(in/hr)

Q

(CFS)

A 0.58 0.76 5.00 4.71 2.09

B 0.39 0.43 13.57 3.30 0.56

C 0.16 0.08 6.29 4.42 0.05

OS-1 0.36 0.50 5.00 4.71 0.85

Basin
Area

(AC)
C

Tc 

(Min)

I 

(in/hr)

Q

(CFS)

A 0.58 0.85 5.00 8.82 4.33

B 0.39 0.68 13.57 6.18 1.63

C 0.16 0.48 6.29 8.27 0.63

OS-1 0.36 0.71 5.00 8.82 2.26

5-YR Design Storm Runoff

100-YR Design Storm Runoff

0.50 0.71

1-HR Rainfall Intensity

(i)

Initial/Overland

Time (Ti)
Basin Data Final

B0.16C 0.480.080.110.150.000.02

Basin Name
Area

(AC)

0.61

A 0.58 0.850.060.00B

DRAINAGE CALCULATIONS

LSCO_21PARKER

LES SCHWAB TIRE CENTER - COLORADO 

*C100*C5
Percent

Impervious

0.76

NRCS 

Hydrologic 

Soil Group

0.52 0.90

Travel Time

(Tt)

B 0.39 B 0.00 0.53 0.68

OS-1 0.36 B 0.22 0.00 0.14

0.430.170.23

Refer to SDECM Town of 
Parker PG 5-1:
I100 = 74.1/(10+tc)^0.786
I5 = 39.615/(10+tc)^0.786

*Refer to USDCM Table 6-4
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Appendix E: FEMA FIRMette 
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