
  

 
1745 Shea Center Drive, 4th Floor 
Highlands Ranch, Colorado 80129 

www.vermilionpeak.com 
720-402-6070 

April 25, 2025 

 

City of Aurora 

Public Works Department 

15151 E. Alameda Parkway 

Aurora, CO 80012 

 

Subject: Lot 2, Block 1, Gartrell Crossing Subdivision Filing No. 2 

  Preliminary Drainage Letter 

 

Owner: 

Gartrell Rd and Hinsdale Ave LLC 

22650 E. Hinsdale Avenue 

Aurora, CO 80016 

 

Engineer: 

Brian Krombein, PE, PLS 

Vermilion Peak Engineering 

1745 Shea Center Drive, 4th Floor 

Highlands Ranch, CO 80129 

720-402-6070 

 

The project site consists of a recently-constructed medical office building with integrated parking 

lot and landscaped areas located on a 1.66-acre parcel platted as Lot 2, Block 1, Gartrell 

Crossing Subdivision Filing No. 2.  It is located in the SE ¼, Section 25, Township 5 South, 

Range 66 West of the Sixth Principal Meridian.  Vehicular access is provided to S. Gartrell Road 

and E. Hinsdale Avenue. 

 

According to FEMA flood insurance rate map 08005C0503L, dated February 17, 2017, this 

property lies within Zone X, which is defined as, "areas determined to be outside the 0.2% 

annual chance floodplain". 

 

The United States Department of Agriculture Natural Resources Conservation Service soil 

survey classifies site soils as Renohill-Buick loams, 9 to 20 percent slopes and Renohill-Litle-

Thedalund complex, 9 to 30 percent slopes.  These soils belong to Hydrologic Group D.   

The drainage design for the project was addressed in the following three drainage studies: 

• “Final Drainage Report for Gartrell / Hinsdale Self-Storage”, prepared by Atwell, revised 

June 2016.  (EDN 216119)  (Henceforth referred to as the Atwell Report) 



  

• “Saddle Rock East Filing No. 8, Lot 2, Block 1 – Final Drainage, Wolf Chen Dental 

Drainage Letter”, prepared by George & Associates Consulting Engineers, Inc., January 

26, 2024.  (EDN 224008)  (Henceforth referred to as the George & Associates Letter) 

• “Master Drainage Report for Saddle Rock East”, prepared by P.R. Fletcher & Associates 

in May 1999.  (EDN 990129)  (Henceforth referred to as the P.R. Fletcher Report) 

 

The proposed parking lot addition will add approximately 3,800 sf of additional impervious area.   

It is located entirely within Basin A-2 as delineated in the George & Associates Letter.  We have 

determined that the imperviousness of Basin A-2 will increase from 48.7% to 56%, the 2-year 

runoff rate will increase from 1.1 cfs to 1.4 cfs and the 100-year runoff rate will increase from 

5.4 cfs to 6.1 cfs.  These flows will continue to drain to the southeast gutter along E. Hinsdale 

Avenue at Design Point 10.  From this location flows will continue southerly in the gutter, 

approximately 230 feet to the existing 20’ Type R inlet in a sump.  Runoff then drains through 

public storm sewer to Pond No. 2 which is located within the Saddle Rock East development.  

This facility provides stormwater detention and water quality treatment for the project site and is 

more fully described in the P.R. Fletcher Report. 

 

According to the Atwell Report the project site is located entirely within Basin OS-2.  That 

report assumed a future development with an imperviousness of 95% for Basin OS-2.  As 

mentioned above, we have determined that the imperviousness of Basin A-2 will be 56%.  

Therefore, we conclude that stormwater runoff generated in Basin A-2 will be significantly less 

than the downstream storm sewer and detention facility were designed to accommodate.  

Therefore, no improvements to the downstream drainage system are required.  

 

The proposed site improvements are in compliance with City of Aurora and Mile High Flood 

District design criteria.  As described above, downstream drainage infrastructure is adequate to 

continue to serve the project site in the proposed condition.  The proposed improvements will 

have no negative impact on offsite properties or drainage systems. 

 

If you have any questions or comments please do not hesitate to contact me. 

 

Sincerely, 

 

Brian Krombein, PE, PLS 

Vermilion Peak Engineering 

Vermilion2
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Soil Map—Arapahoe County, Colorado
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)
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Soil Map Unit Polygons
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Arapahoe County, Colorado
Survey Area Data: Version 20, Aug 29, 2024

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1, 
2023

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Arapahoe County, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

RhE Renohill-Buick loams, 9 to 20 
percent slopes

0.5 30.6%

RtE Renohill-Litle-Thedalund 
complex, 9 to 30 percent 
slopes

1.1 69.4%

Totals for Area of Interest 1.6 100.0%

Soil Map—Arapahoe County, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
Page 3 of 3



Arapahoe County, Colorado

RhE—Renohill-Buick loams, 9 to 20 percent slopes

Map Unit Setting
National map unit symbol: 34z1
Elevation: 3,600 to 6,200 feet
Mean annual precipitation: 11 to 16 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 100 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Renohill and similar soils: 67 percent
Buick and similar soils: 20 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Renohill

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clay loamy alluvium

Typical profile
H1 - 0 to 4 inches: loam
H2 - 4 to 14 inches: clay
H3 - 14 to 26 inches: clay loam
H4 - 26 to 30 inches: unweathered bedrock

Properties and qualities
Slope: 9 to 20 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R067BY008CO - Loamy Slopes

Map Unit Description: Renohill-Buick loams, 9 to 20 percent slopes---Arapahoe County, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
Page 1 of 2



Hydric soil rating: No

Description of Buick

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or eolian deposits

Typical profile
H1 - 0 to 5 inches: loam
H2 - 5 to 22 inches: clay loam
H3 - 22 to 60 inches: sandy clay loam

Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water supply, 0 to 60 inches: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: C
Ecological site: R067BY008CO - Loamy Slopes
Hydric soil rating: No

Minor Components

Litle
Percent of map unit: 10 percent
Hydric soil rating: No

Fondis
Percent of map unit: 3 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Arapahoe County, Colorado
Survey Area Data: Version 20, Aug 29, 2024

Map Unit Description: Renohill-Buick loams, 9 to 20 percent slopes---Arapahoe County, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
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Arapahoe County, Colorado

RtE—Renohill-Litle-Thedalund complex, 9 to 30 percent 
slopes

Map Unit Setting
National map unit symbol: 34z4
Elevation: 3,600 to 6,200 feet
Mean annual precipitation: 11 to 16 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 100 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Renohill and similar soils: 40 percent
Litle and similar soils: 32 percent
Thedalund and similar soils: 20 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Renohill

Setting
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loam clayey

Typical profile
H1 - 0 to 3 inches: loam
H2 - 3 to 15 inches: clay
H3 - 15 to 24 inches: clay loam
H4 - 24 to 28 inches: unweathered bedrock

Properties and qualities
Slope: 9 to 30 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified

Map Unit Description: Renohill-Litle-Thedalund complex, 9 to 30 percent slopes---Arapahoe 
County, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
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Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R049XB208CO - Clayey Foothill
Hydric soil rating: No

Description of Litle

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits

Typical profile
H1 - 0 to 3 inches: silty clay loam
H2 - 3 to 30 inches: silty clay
H3 - 30 to 34 inches: weathered bedrock

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Very slightly saline to moderately saline (2.0 to 

8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: R049XB208CO - Clayey Foothill
Hydric soil rating: No

Description of Thedalund

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Interbedded residuum weathered from sandstone 

and shale

Typical profile
H1 - 0 to 5 inches: clay loam
H2 - 5 to 23 inches: loam
H3 - 23 to 27 inches: weathered bedrock

Map Unit Description: Renohill-Litle-Thedalund complex, 9 to 30 percent slopes---Arapahoe 
County, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
Page 2 of 3



Properties and qualities
Slope: 9 to 30 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.06 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R049XB208CO - Clayey Foothill
Hydric soil rating: No

Minor Components

Buick
Percent of map unit: 5 percent
Hydric soil rating: No

Tassel
Percent of map unit: 3 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Arapahoe County, Colorado
Survey Area Data: Version 20, Aug 29, 2024

Map Unit Description: Renohill-Litle-Thedalund complex, 9 to 30 percent slopes---Arapahoe 
County, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/23/2025
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Runoff	 Chapter 6

Mile High Flood District  |  Urban Storm Drainage Criteria Manual Volume 1	 March 2024  |               .15 of 40

TABLE 6-8. RUNOFF COEFFICIENTS, C, NRCS HSG C/D
TOTAL OR  
EFFECTIVE % 
IMPERVIOUS  

NRCS HSG C/D

WQE & 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year

2% 0.01 0.05 0.15 0.33 0.40 0.49 0.59
5% 0.03 0.08 0.17 0.35 0.42 0.50 0.60

10% 0.06 0.12 0.21 0.38 0.44 0.52 0.62

15% 0.10 0.16 0.24 0.40 0.47 0.55 0.64

20% 0.14 0.20 0.28 0.43 0.49 0.57 0.65

25% 0.18 0.24 0.32 0.46 0.52 0.59 0.67

30% 0.22 0.28 0.35 0.49 0.54 0.61 0.68

35% 0.26 0.32 0.39 0.52 0.57 0.63 0.70

40% 0.30 0.36 0.43 0.54 0.59 0.65 0.71

45% 0.34 0.40 0.46 0.57 0.62 0.67 0.73

50% 0.38 0.44 0.50 0.60 0.64 0.69 0.75

55% 0.43 0.48 0.54 0.63 0.66 0.71 0.76

60% 0.47 0.52 0.57 0.66 0.69 0.73 0.78

65% 0.51 0.56 0.61 0.68 0.71 0.75 0.79

70% 0.56 0.61 0.65 0.71 0.74 0.77 0.81

75% 0.60 0.65 0.68 0.74 0.76 0.79 0.82

80% 0.65 0.69 0.72 0.77 0.79 0.81 0.84

85% 0.69 0.73 0.76 0.80 0.81 0.83 0.86

90% 0.74 0.77 0.79 0.82 0.84 0.85 0.87

95% 0.79 0.81 0.83 0.85 0.86 0.87 0.89

100% 0.84 0.86 0.87 0.88 0.89 0.89 0.90



2-Year Storm

i = 1 hour point rainfall = 0.97  inches

Duration Rainfall Intensity = (28.5 * i/(10+d)
0.786

5 3.3

6 3.1

7 3.0

8 2.9

9 2.7

10 2.6

100-Year Storm

i = 1 hour point rainfall = 2.63  inches

Duration Rainfall Intensity = (28.5 * i/(10+d)
0.786

5 8.9

6 8.5

7 8.1

8 7.7

9 7.4

10 7.1

IDF Curve Data



Composite C Values

Subdivision Lot 2, Block 1, Gartress Crossing Subdivision Filing No. 2 Project Name: Wolfe Chen Dental

Location 22650 E. Hinsdale Avenue Project No. 25006

Calculated By: BK

Checked By: BK

Date: 

Total Area Basin A-2 0.98 acres

Land Use Imp. Area % Imp. C2 C100

Parking Lot/Roadway 95 0.22 21  * use Table RO-5 to

Rooftop 95 0.25 24  obtain coeffecient
Landscape/Open Space 20 0.51 10   values.

TOTAL 0.98 56 0.44 0.72

4/25/25

COMPOSITE BASIN COEFFICIENTS

Page 1 25006 Drainage Workbook.xls



STANDARD FORM SF-2

TIME OF CONCENTRATION

Subdivision Lot 2, Block 1, Gartress Crossing Subdivision Filing No. 2 Project Name: Wolfe Chen Dental

Location 22650 E. Hinsdale Avenue Project No. 25006

Calculated By: BK

Checked By: BK

Date: 

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK

DATA (Ti) (Tt) (URBANIZED BASINS) FINAL

BASIN D.A. C5 L S Ti L S VEL. Tt COMP. Tc TOTAL MIN. Tc Tc

ID (AC) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH(FT) (MIN) (MIN)

A-2 0.98 0.49 76 17.6 3.7 200 5.6 1.7 2.0 5.7 276.0 10.4 5.7

NOTES:

Ti = (.395*(1.1 - C5)*(L)^0.5)/(S^0.33)

Tt=L/60V (Velocity From Fig. 6-4) 

Tc Check = (26-17i) + L/{60(14i + 9)√S}

4/25/25

1 of 1 25006 Drainage Workbook.xls



STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Wolfe Chen Dental

Subdivision Lot 2, Block 1, Gartress Crossing Subdivision Filing No. 2 Project No.

Location 22350 E. Hinsdale Avenue Calculated By: BK

Design Storm 2 Year Checked By: BK

Date: 

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
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Basin A-2 10 A-2 0.98 0.44 5.7 0.43 3.2 1.4 Drains to E. Hinsdale Avenue

1.4 at west corner of property
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Wolfe Chen Dental

Subdivision Lot 2, Block 1, Gartress Crossing Subdivision Filing No. 2 Project No.

Location 22350 E. Hinsdale Avenue Calculated By: BK

Design Storm 100 Year Checked By: BK

Date: 

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
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Basin A-2 10 A-2 0.98 0.72 5.7 0.71 8.7 6.1 Drains to E. Hinsdale Avenue

6.1 at west corner of property
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