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December 9, 2022 

Town of Castle Rock 

100 N. Wilcox Street 

Castle Rock, CO 80104 
Attn: Kevin Buffington 

Re: Drainage Conformance Letter 

Meadows Filing No. 19, Lot 2 North Parcel D2A, Senior Housing – SDP22-0032 

Dear Mr. Buffington: 

This letter has been prepared in lieu of a formal drainage report as the Meadows Filing No. 19, Lot 2 North Parcel 

D2A, Senior Housing (site) is part of the Master Drainage study Phase III Drainage Report for The Meadows Filing 
No. 19 Lot 2 North (CD21-0042), prepared by Terracina Design, LLC, dated February 2022. The site project is 

located north of Timber Mill Pkwy and south of East Plum Creek. The site is in a portion of Section 28, Township 7 

South, Range 67 West of the 6th Principal Meridian, Castle Rock, Colorado. The object of this letter is to 
demonstrate that the proposed development within Lot 2 North parcel D2A complies with Master Drainage study 

CD21-0042. We acknowledge that the Town of Castle Rock’s review of this letter is only for general conformance 
with submittal requirements, current design criteria, and standard engineering principles and practices.  

Description of Property 

The proposed development includes construction of a new 200-unit affordable senior housing multifamily with 

associated parking lots and landscaping on an undeveloped 5.5 +/- acre site.  The proposed site plan will result in a 
weighted imperviousness of 68%. 

The site has been classified by the Natural Resources Conservation Service (NRCS) as 37.6% Bresser sandy loam 

(hydrologic group B), 29.2% Newlin gravelly sandy loam (hydrologic group B), 7.6% Sampson loam (hydrologic 

group B), and 25.6% Sandy wet alluvial land (hydrologic group D). Vegetation is light, with most of the site 
consisting of sparse grass cover. The NRCS web soil survey has been included in the appendix of this letter.  

According to the Flood Insurance Rate Map Number 08035C0167G, dated March 16, 2016, the project site is 

located within zone X which is of minimal flood hazard. The FIRM Map has been included in the appendix of this 

letter for reference. 

Master Study 
According to the Master Drainage study CD21-0042, Pond A was designed for 33.4 acres which includes the 5.467 

acres of the site. Pond A was designed as a Full-spectrum detention facility that includes an additional 0.5 times the 
100-year detention volume as water quality capture volume. As Pond A will provide water quality and detention to

the site, no on-site water quality/detention facility is required. The improvements are anticipating having no

impacts on downstream conditions. The site is part of CD21-0042 Basins A6 and A7. These basins were analyzed
for the design of Pond A to be 90% imperviousness and with a total runoff of 51.23 cfs and 45.76 cfs respectively.

Stormwater Quality Design Process 

The four steps process of section 14.1.1 of the Town of Castle Rock Storm Drainage Design and Technical Criteria 

Manual (SDDTC), was considered for the design of the site.  
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Roof drains are disconnected and daylighting into the area around the building that includes different types of 
surfaces to allow infiltration before the runoff reaches the proposed storm network. In addition, as mentioned 

above, water capture volume and detention are being provided for the site within Pond A designed by Terracina 
Design, Phase III Drainage Report for The Meadows Filing No. 19 Lot 2 North (CD21-0042), dated February 2022. 

Also, during construction, various best management practices will be put in place to prevent sedimentation and any 

potential contamination within adjacent roadways, properties, and existing storm systems and natural channels.  
 

Maintenance 
The owner, successors, and heirs are responsible for all on-site private drainage facilities. Inlets should be checked 

routinely and cleared of debris, as necessary.  
 

Hydrologic Criteria 

 
In accordance with the Town of Castle Rock Storm Drainage Design and Technical Criteria Manual (SDDTC), the 

minor storm for the proposed development type is evaluated as the 5-year storm, and the major storm is evaluated 
as the 100-year storm. For this letter, the site was divided in several sub-basins which encompasses the site plus 

part of the proposed joint access on the east site of the site for a total of approximately 5.61 (+/-) acres with a 

proposed weighted imperviousness of 70%.  
 

The design storms were found using the SDDTC Table 6-1 and have been evaluated with 1-hour point rainfall 
depths of 1.43 inches for the 5-year storm and 2.60 inches for the 100-year storm. These 1-hour point rainfall 

depths were used to determine rainfall intensity for hydrologic calculations.  
 

The peak discharge for the storm sewer analysis was calculated using the following Rational Method formula: 

 
Q = C i A 

 
Where: 

 

Q = peak discharge (cfs) 
C = runoff coefficient from UDFCD manual 

i = rainfall intensity (inches/hour) 
A = drainage area (acres) 

 

Runoff coefficients, or “C” values, have been calculated for the site in accordance with Mile Hight Flood District, 
UDFCD manual. Refer to Appendix A for the weighted “C” values used in the calculations. Using the Rational 

Method, the total peak rate of runoff was found to be 30.3 cfs for the major storm. As mentioned above, the 
master drainage study accounted for basin A6 and A7 to create 51.23 cfs and 45.76 cfs runoff, respectively. The 

master study also designed the storm sewer to be able to carry these mentioned flows. The proposed site is 
creating 30.3 cfs which is considerably less than what the master study anticipated. Therefore, the site is complying 

with the master drainage study, and the existing storm sewer can receive the runoff from the site to safely be 

conveyed to Pond A.  
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Summary 
 

The calculations included in this letter and the following appendices analyze the storm runoff from the proposed 
improvements in Meadows Filing No. 19, Lot 2 North Parcel D2A, Senior Housing to demonstrate that the 

imperviousness and runoff for the developed parcel complies with the Master Drainage study CD21-0042. 

 

Basin ID Area (acres) Imperviousness 

(%) 

Q5 (cfs) Q100 (cfs) 

A06 9.73 90 25.54 51.23 

A07 7.59 90 22.81 45.76 

Site 5.61 70 12.9 30.3 

  
Should you have any questions or comments, please feel free to contact me at (303) 561-3333. 

 

Sincerely, 
 

Ware Malcomb, 
 

 
Ted Swan, PE 
Director of Civil Engineering  

 
CC: Ileana Contreras icontreras@waremalcomb.com 303.689.1518 

 

 
   

 
 



APPENDIX A:
SOIL CLASSIFICATION
FEMA MAP



Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/10/2022
Page 1 of 4

43
62

80
0

43
62

90
0

43
63

00
0

43
63

10
0

43
63

20
0

43
63

30
0

43
63

40
0

43
63

50
0

43
63

60
0

43
62

80
0

43
62

90
0

43
63

00
0

43
63

10
0

43
63

20
0

43
63

30
0

43
63

40
0

43
63

50
0

43
63

60
0

508700 508800 508900 509000 509100 509200 509300

508700 508800 508900 509000 509100 509200 509300

39°  25' 21'' N
10

4°
  5

3'
 5

9'
' W

39°  25' 21'' N

10
4°

  5
3'

 2
9'

' W

39°  24' 49'' N

10
4°

  5
3'

 5
9'

' W

39°  24' 49'' N

10
4°

  5
3'

 2
9'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 13N WGS84
0 200 400 800 1200

Feet
0 50 100 200 300

Meters
Map Scale: 1:4,770 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

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.
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
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Survey Area Data: Version 14, Aug 31, 2021
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Hydrologic Soil Group

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

BrB Bresser sandy loam, 
cool, 1 to 3 percent 
slopes

B 36.4 37.6%

NeE Newlin gravelly sandy 
loam, 8 to 30 percent 
slopes

B 28.3 29.2%

Sa Sampson loam B 7.4 7.6%

Se Sandy wet alluvial land D 24.8 25.6%

Totals for Area of Interest 96.9 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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APPENDIX B:
HYDROLOGY CALCULATIONS
HYDRAULIC CALCULATIONS



= FORMULA CELLS

= USER INPUT CELLS

PROJECT:

JOB NO.:
CALC. BY: �

DATE:

� �

Minutes

5

10

20

30

40

50

60

120

Equation 5-1 I=(28.5*P1)/(10+Td)
^0.786

I = rainfall intensity (inches per hour) 

P1 = 1-hour point rainfall depth (inches) 

Td = storm duration (minutes) 

Reference:

1) Urban Drainage and Flood Control District - Urban Storm Drainage Criteria Manual Volume 1, 2017

2) NOAA Atlas 14, Volume 8, Version 2

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co

1.620.89

2.63

IDF Rainfall Data

5-Year

Minor Storm Major Storm
Td 100-Year

The Meadows Lot 2N D2A

DCS22-4026
ICA

8/30/2022

4.85

3.87

2.81

2.24

1.88

1.63

1.45

User Input

Project Location

P1: 1-hour Rainfall Depths (inches)

1.43 2.60

8.82

7.03

5.11

4.08

3.42

2.97



PROJECT:

JOB NO.:

CALC. BY:

DATE:

Impervious Percentages - from Urban Drainage Table 6-3

Roof 90% 0%

Paved 100% 0%

Drive and Walks 90% 0%

Lawns 2% 0%

SOIL TYPE: B � (use equation from Table 6-4) = FORMULA CELLS

= USER INPUT CELLS

Basin Area (ac) Imp. C2 C5 C10 C100 Roof Paved
Drive and 

Walks
Lawns Land Use 5 Land Use 6 Land Use 7 Land Use 8

A0 0.841 60% 0.46 0.49 0.54 0.71 0.05 0.41 0.04 0.33

A1 0.317 78% 0.62 0.65 0.68 0.79 0.08 0.15 0.02 0.06

A2 0.282 83% 0.68 0.71 0.73 0.82 0.13 0.12 0.002 0.03

A3 0.841 86% 0.71 0.73 0.76 0.83 0.18 0.53 0.04 0.09

OS1 0.136 100% 0.84 0.86 0.87 0.90 0.00 0.14 0.00 0.00

B1 0.106 47% 0.35 0.38 0.44 0.65 0.05 0.00 0.00 0.05

B2 0.442 53% 0.40 0.43 0.48 0.67 0.20 0.00 0.05 0.19

B3 0.086 46% 0.33 0.37 0.43 0.64 0.04 0.00 0.00 0.04

B4 0.830 89% 0.73 0.76 0.78 0.84 0.18 0.53 0.05 0.07

B5 0.460 42% 0.31 0.34 0.40 0.62 0.19 0.00 0.02 0.25

B6 1.270 66% 0.52 0.55 0.59 0.74 0.18 0.60 0.08 0.41

Total 5.611 70% 0.56 0.59 0.63 0.76 1.28 2.48 0.31 1.54

Weighted Impervious and C Values Areas (ac)

Land Use 5

Land Use 6

Land Use 7

Land Use 8

PROPOSED COMPOSITE IMPERVIOUSNESS

The Meadows Lot 2N D2A

DCS22-4026

ICA

10/13/2022

WARE MALCOMB COMPOSITE C VALUES - PROP

10/13/2022

DCS22-4026_SF2 SF3.xlsx



Project: The Meadows Lot 2N D2A

Job No.: DCS22-4026

Calculated By: Checked By: DFA

Date: 10/13/2022

FINAL REMARKS

tc

Basin i C5 AREA LENGTH SLOPE ti LENGTH SLOPE VEL. tt COMP. Lt St

Ac Ft % Min Ft % FPS Min tc Ft % Min Min

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

A0 0.60 0.49 0.84 91 3.8 6.73 174 20 1.1 2.09 1.38 8.1 174 1.09 17.4 8.12

A1 0.78 0.65 0.32 103 6.8 4.35 72 20 2.5 3.18 0.38 4.7 72 2.52 13.2 5.00

A2 0.83 0.71 0.28 94 2.0 5.47 86 20 1.1 2.1 0.7 6.2 86 1.12 12.5 6.15

A3 0.86 0.73 0.84 73 5.4 3.23 542 20 2.1 2.9 3.2 6.4 542 2.05 14.3 6.39

OS1 1.00 0.86 0.14 43 5.9 1.58 304 20 3.8 3.9 1.3 2.9 304 3.75 10.1 5.00

B1 0.47 0.38 0.11 56 2.0 7.70 68 15 2.0 2.1 0.5 8.2 68 2.01 18.5 8.24

B2 0.53 0.43 0.44 95 2.0 9.39 41 15 2.9 2.6 0.3 9.7 41 2.93 17.3 9.65

B3 0.46 0.37 0.09 40 2.0 6.69 14 15 3.1 2.6 0.1 6.8 14 3.06 18.4 6.78

B4 0.89 0.76 0.83 72 3.2 3.57 375 20 2.0 2.8 2.2 5.8 375 2.03 12.9 5.76

B5 0.42 0.34 0.46 32 2.0 6.22 33 15 2.0 2.1 0.3 6.5 33 2.00 19.1 6.48

B6 0.66 0.55 1.27 160 3.3 8.51 90 20 1.4 2.4 0.6 9.1 90 1.40 15.5 9.15

Equation 6-3 ti=((0.395(1.1-C5)SQRT(L))/(So^0.33))

Equation 6-5 tc=(26-17i)+(Lt/(60(14i+9)SQRT(So))) = FORMULA CELLS

= USER INPUT CELLS

STANDARD FORM SF-2

tc (Equation 6-5)

TIME OF CONCENTRATION SUMMARY

tc  CHECK

(URBANIZED BASINS)

TRAVEL TIME

(tt)

Cv

INITIAL/OVERLAND

TIME (ti)

ICA

DATA

SUB-BASIN

NRCS Conveyance Factor K Table - Cv Value

20Paved Areas and Shallow Paved Swales

Short Pasture and Lawns

Nearly Bare Ground

Grassed Waterway

7

10

15

Heavy Meadow 2.5

Tillage/Field 5

WARE MALCOMB

TOC
10/13/2022

DCS22-4026_SF2 SF3.xlsx



Calculated By: Project: The Meadows Lot 2N D2A

Date: Job No.: DCS22-4026

Checked By: Design Storm: 5-Year

= FORMULA CELLS

= USER INPUT CELLS
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  (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10)   (11)   (12)   (13)   (14)   (15)   (16)   (17)   (18)   (19)   (20)   (21) (22)

A0 0 0.84 0.49 8.1 0.42 4.18 1.7

A1 1 0.32 0.65 5.0 0.21 4.85 1.0

2 8.1 0.6 4.18 2.6

A2 3 0.28 0.71 6.2 0.20 4.58 0.9

4 8.1 0.8 4.18 3.4

OS1 5 0.14 0.86 5.0 0.12 4.85 0.6

A3 6 0.84 0.73 6.4 0.62 4.53 2.8 6.4 0.7 4.53 3.3

7 8.1 1.6 4.18 6.5

8 8.1 1.6 4.18 6.5

B1 9 0.11 0.38 8.2 0.04 4.16 0.2

B2 10 0.44 0.43 9.7 0.19 3.92 0.7

B3 11 0.09 0.37 6.8 0.03 4.44 0.1 9.7 0.2 3.92 0.9

12 9.7 0.3 3.92 1.0

B4 13 0.83 0.76 5.8 0.63 4.66 2.9

14 9.7 0.9 3.92 3.5

B5 15 0.46 0.34 6.5 0.16 4.50 0.7

16 9.7 1.0 3.92 4.1

B6 17 1.27 0.55 9.1 0.69 4.00 2.8 9.7 1.7 3.92 6.8

18 9.7 3.3 3.92 12.9
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Calculated By: Project: The Meadows Lot 2N D2A

Date: Job No.: DCS22-4026

Checked By: Design Storm: 100-Year

= FORMULA CELLS

= USER INPUT CELLS
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  (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10)   (11)   (12)   (13)   (14)   (15)   (16)   (17)   (18)   (19)   (20)   (21) (22)

A0 0 0.84 0.71 8.1 0.60 7.60 4.5

A1 1 0.32 0.79 5.0 0.25 8.82 2.2

2 8.1 0.8 7.60 6.4

A2 3 0.28 0.82 6.2 0.23 8.32 1.9

4 8.1 1.1 7.60 8.2

OS1 5 0.14 0.90 5.0 0.12 8.82 1.1

A3 6 0.84 0.83 6.4 0.70 8.23 5.8 6.4 0.8 8.23 6.8

7 8.1 1.9 7.60 14.4

8 8.1 1.9 7.60 14.4

B1 9 0.11 0.65 8.2 0.07 7.56 0.5

B2 10 0.44 0.67 9.7 0.30 7.13 2.1

B3 11 0.09 0.64 6.8 0.06 8.07 0.4 9.7 0.4 7.13 2.5

12 9.7 0.4 7.13 3.0

B4 13 0.83 0.84 5.8 0.70 8.48 5.9

14 9.7 1.1 7.13 8.0

B5 15 0.46 0.62 6.5 0.29 8.19 2.4

16 9.7 1.4 7.13 10.1

B6 17 1.27 0.74 9.1 0.93 7.28 6.8 9.7 2.3 7.13 16.7

18 9.7 4.2 7.13 30.3
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DIRECT RUNOFF TOTAL RUNOFF STREET

BASIN

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

PIPE

10/13/2022

DFA

2.60

STANDARD FORM SF-3

100-Year

 1-hour rainfall=

ICA

WARE MALCOMB

Major SF-3
10/13/2022

DCS22-4026_SF2 SF3.xlsx



PROJECT:

JOB NO.:

CALC. BY:

DATE:

Q5 Q100 Q5 Q100

A0 0 0.84 1.74 4.53

A1 1 0.32 1.00 2.21

2 2.6 6.4

A2 3 0.28 0.91 1.92

4 3.4 8.2

OS1 5 0.14 0.57 1.07

A3 6 0.84 2.79 5.76 3.3 6.8

7 6.5 14.4

8 6.5 14.4

B1 9 0.11 0.17 0.52

B2 10 0.44 0.74 2.13

B3 11 0.09 0.14 0.44 0.9 2.5

12 1.0 3.0

B4 13 0.83 2.93 5.94

14 3.5 8.0

B5 15 0.46 0.70 2.35

16 4.1 10.1

B6 17 1.27 2.78 6.81 6.8 16.7

18 12.9 30.3

= FORMULA CELLS

= USER INPUT CELLS

The Meadows Lot 2N D2A

DCS22-4026

ICA

10/13/2022

RUNOFF SUMMARY

BASIN LABEL AREA
LOCAL (CFS) ACCUMULATIVE (CFS)DESIGN 

POINT



MHFD-Inlet, Version 5.01 (April 2021)

Worksheet Protected

INLET NAME SD-INLET-A6.1 - DP1 SD-INLET-A5.1 - DP3 SD-INLET-A3.1 - DP6

Site Type (Urban or Rural) URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition In Sump In Sump In Sump

Inlet Type Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs) 1.0 0.9 3.3

Major QKnown (cfs) 2.2 1.9 6.8

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.0 0.9 3.3

Major Total Design Peak Flow, Q (cfs) 2.2 1.9 6.8

Minor Flow Bypassed Downstream, Qb (cfs) N/A N/A N/A

Major Flow Bypassed Downstream, Qb (cfs) N/A N/A N/A

INLET MANAGEMENT



MHFD-Inlet, Version 5.01 (April 2021)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

SD-INLET-B5.1 - DP13 SD-INLET-B2.1 - DP17 SD-INLET-A8 - DP0User-Defined

URBAN URBAN URBAN

STREET STREET STREET

In Sump In Sump In Sump

Denver No. 16 Combination Denver No. 16 Combination Denver No. 16 Combination

2.9 2.8 1.7

5.9 6.8 4.5

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

2.9 2.8 1.7

5.9 6.8 4.5

N/A N/A N/A

N/A N/A N/A



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 62.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.043 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 62.0 62.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Castle View Apartments

SD-INLET-A8 - DP0

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.50 0.50
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR

Interception without Clogging Qwi = 6.0 17.6 cfs

Interception with Clogging Qwa = 3.0 8.8 cfs

Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  

Interception without Clogging Qoi = 5.6 7.8 cfs

Interception with Clogging Qoa = 2.8 3.9 cfs

Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.2 10.6 cfs

Interception with Clogging Qma = 2.6 5.3 cfs

Resulting Grate Capacity (assumes clogged condition) QGrate = 2.6 3.9 cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR  

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.17 0.17

Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 2.0 8.5 cfs

Interception with Clogging Qwa = 1.7 7.0 cfs

Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 5.7 7.5 cfs

Interception with Clogging Qoa = 4.7 6.3 cfs

Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.9 6.9 cfs

Interception with Clogging Qma = 2.4 5.7 cfs

Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.7 5.7 cfs

Resultant Street Conditions MINOR MAJOR

Total Inlet Length L = 3.00 3.00 feet

Resultant Street Flow Spread (based on street geometry from above) T = 9.8 21.4 ft

Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.523 1.023 ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.94 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.9 8.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.7 4.5 cfs

Denver No. 16 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Denver No. 16 Combination

Override Depths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 62.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.043 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 62.0 62.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Castle View Apartments

SD-INLET-A6.1 - DP1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.50 0.50
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR

Interception without Clogging Qwi = 6.0 17.6 cfs

Interception with Clogging Qwa = 3.0 8.8 cfs

Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  

Interception without Clogging Qoi = 5.6 7.8 cfs

Interception with Clogging Qoa = 2.8 3.9 cfs

Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.2 10.6 cfs

Interception with Clogging Qma = 2.6 5.3 cfs

Resulting Grate Capacity (assumes clogged condition) QGrate = 2.6 3.9 cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR  

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.17 0.17

Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 2.0 8.5 cfs

Interception with Clogging Qwa = 1.7 7.0 cfs

Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 5.7 7.5 cfs

Interception with Clogging Qoa = 4.7 6.3 cfs

Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.9 6.9 cfs

Interception with Clogging Qma = 2.4 5.7 cfs

Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.7 5.7 cfs

Resultant Street Conditions MINOR MAJOR

Total Inlet Length L = 3.00 3.00 feet

Resultant Street Flow Spread (based on street geometry from above) T = 9.8 21.4 ft

Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.523 1.023 ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.94 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.9 8.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.0 2.2 cfs

Denver No. 16 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Denver No. 16 Combination

Override Depths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.140 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 44.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 44.0 44.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Castle View Apartments

SD-INLET-A5.1 - DP3

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.50 0.50
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR

Interception without Clogging Qwi = 6.0 17.6 cfs

Interception with Clogging Qwa = 3.0 8.8 cfs

Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  

Interception without Clogging Qoi = 5.6 7.8 cfs

Interception with Clogging Qoa = 2.8 3.9 cfs

Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.2 10.6 cfs

Interception with Clogging Qma = 2.6 5.3 cfs

Resulting Grate Capacity (assumes clogged condition) QGrate = 2.6 3.9 cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR  

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.17 0.17

Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 2.0 8.5 cfs

Interception with Clogging Qwa = 1.7 7.0 cfs

Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 5.7 7.5 cfs

Interception with Clogging Qoa = 4.7 6.3 cfs

Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.9 6.9 cfs

Interception with Clogging Qma = 2.4 5.7 cfs

Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.7 5.7 cfs

Resultant Street Conditions MINOR MAJOR

Total Inlet Length L = 3.00 3.00 feet

Resultant Street Flow Spread (based on street geometry from above) T = 18.7 43.7 ft

Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.523 1.023 ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.94 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.9 8.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.9 1.9 cfs

Denver No. 16 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Denver No. 16 Combination

Override Depths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 42.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 42.0 42.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Castle View Apartments

SD-INLET-A3.1 - DP6

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 11.6 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.50 0.50
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR

Interception without Clogging Qwi = 6.0 16.7 cfs

Interception with Clogging Qwa = 3.0 8.3 cfs

Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  

Interception without Clogging Qoi = 5.6 7.7 cfs

Interception with Clogging Qoa = 2.8 3.9 cfs

Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.2 10.2 cfs

Interception with Clogging Qma = 2.6 5.1 cfs

Resulting Grate Capacity (assumes clogged condition) QGrate = 2.6 3.9 cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR  

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.17 0.17

Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 2.0 7.9 cfs

Interception with Clogging Qwa = 1.7 6.6 cfs

Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 5.7 7.4 cfs

Interception with Clogging Qoa = 4.7 6.2 cfs

Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.9 6.6 cfs

Interception with Clogging Qma = 2.4 5.5 cfs

Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.7 5.5 cfs

Resultant Street Conditions MINOR MAJOR

Total Inlet Length L = 3.00 3.00 feet

Resultant Street Flow Spread (based on street geometry from above) T = 18.7 42.0 ft

Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.523 0.989 ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.80 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.94 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.9 8.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 3.3 6.8 cfs

Denver No. 16 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Denver No. 16 Combination

Override Depths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 62.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.030 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 62.0 62.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Castle View Apartments

SD-INLET-B5.1 - DP13

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.50 0.50
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR

Interception without Clogging Qwi = 6.0 17.6 cfs

Interception with Clogging Qwa = 3.0 8.8 cfs

Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  

Interception without Clogging Qoi = 5.6 7.8 cfs

Interception with Clogging Qoa = 2.8 3.9 cfs

Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.2 10.6 cfs

Interception with Clogging Qma = 2.6 5.3 cfs

Resulting Grate Capacity (assumes clogged condition) QGrate = 2.6 3.9 cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR  

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.17 0.17

Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 2.0 8.5 cfs

Interception with Clogging Qwa = 1.7 7.0 cfs

Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 5.7 7.5 cfs

Interception with Clogging Qoa = 4.7 6.3 cfs

Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 2.9 6.9 cfs

Interception with Clogging Qma = 2.4 5.7 cfs

Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 1.7 5.7 cfs

Resultant Street Conditions MINOR MAJOR

Total Inlet Length L = 3.00 3.00 feet

Resultant Street Flow Spread (based on street geometry from above) T = 13.1 29.8 ft

Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.523 1.023 ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.94 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.9 8.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.9 5.9 cfs

Denver No. 16 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Denver No. 16 Combination

Override Depths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.250 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 62.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.050 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 62.0 62.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Castle View Apartments

SD-INLET-B2.1 - DP17

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.60 3.60

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.50 1.50

Clogging Factor for Multiple Units Clog = 0.38 0.38
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR

Interception without Clogging Qwi = 6.6 25.7 cfs

Interception with Clogging Qwa = 4.1 16.1 cfs

Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  

Interception without Clogging Qoi = 11.2 15.7 cfs

Interception with Clogging Qoa = 7.0 9.8 cfs

Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 7.8 18.1 cfs

Interception with Clogging Qma = 4.8 11.3 cfs

Resulting Grate Capacity (assumes clogged condition) QGrate = 4.1 9.8 cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR  

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog = 0.08 0.08

Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 3.0 16.9 cfs

Interception with Clogging Qwa = 2.8 15.5 cfs

Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 11.4 15.0 cfs

Interception with Clogging Qoa = 10.4 13.8 cfs

Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 5.0 13.7 cfs

Interception with Clogging Qma = 4.6 12.6 cfs

Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 2.8 12.6 cfs

Resultant Street Conditions MINOR MAJOR

Total Inlet Length L = 6.00 6.00 feet

Resultant Street Flow Spread (based on street geometry from above) T = 8.7 18.7 ft

Resultant Flow Depth at Street Crown dCROWN = 0.0 0.0 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.523 1.023 ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.71 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.71 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.2 20.1 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.8 6.8 cfs

Denver No. 16 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Denver No. 16 Combination

Override Depths

1
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Summary of Water Quality 
Conformance to MS4 Permit 
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The purpose of this worksheet is to document conformance with the Town of Castle Rock’s MS4 
permit with regard to permanent water quality on land disturbance projects. 

 

Project Name     

Project Owner     

Project Location     

ToCR Project Number    

Total Site Area   acres 

Total Size of Common Plan of Development ____________________ acres 

Check all that apply: 

 Project within Plum Creek Basin 

 Project within Cherry Creek Basin 

Estimated construction completion date _______________________ 
 

 
 

1. The water quality control measure(s) for applicable development sites shall meet one of the following base 
design standards as per the SDDTCM Section 14.4. Please select all design standards that were applied to meet 
conformance with the MS4 on this site. 

 WQCV standard  
 Pollutant removal standard  
 Runoff reduction standard  
 Applicable site draining to regional WQVC control measure (accepts drainage prior to 

discharging to WOTS) 
 Applicable site draining to regional WQVC control facility (with receiving pervious 

area control measure upstream of WOTS)  
 Constrained redevelopment sites standard 

• Imperviousness of existing site ________/________(Imp. Ac/Site Ac) =____% 
• Variance required TCV No. ______________ 

 Existing control measure with WQCV per previous criteria standards   
• Reference Construction Permit No. _________________ 

 Cherry Creek Basin only, choose one:   Tier 1  Tier 2  Tier 3  
 No control measures provided (See Permanent WQ Worksheet for applicability)  

Castle View Apartments, Lot 2 North, The Meadows PD Filing No. 19

Castle View Owner LLC

Town of Castle Rock

SDP22-0032

5.467

✔

Spring 2024

✔



Summary of Water Quality 
Conformance to MS4 Permit 
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2. Was an exclusion to water quality applied as per SDDTCM Section 13.1.5?    Yes   No 
i. If yes, please select all that apply, provide total excluded impervious area(s) and submit variance, as 

applicable:  TCV No. __________________ 
 Pavement management site  

Excluded impervious area:  _______________ acres 
 Excluded roadway redevelopment  

Excluded impervious area:  _______________ acres 
 Excluded existing roadway areas  

Excluded impervious area:  _______________ acres 
 Above ground and below ground utilities  
 Large lot single family home  
 Non-residential and non-commercial infiltration  

Excluded impervious area:  _______________ acres 
 Land disturbance for land to remain undeveloped  

Excluded impervious area:  _______________ acres 
 Stream Stabilization Sites  

Excluded impervious area:  _______________ acres 
 Trails  

Excluded impervious area:  _______________ acres 
 Oil and Gas Exploration  

 
3. For Development and Redevelopment sites, following any exclusions claimed above, was any portion of the 

site excluded up to 20% of the site and not to exceed one acre?  Yes   No   
If yes, complete the following:  

Excluded area:  _______________ acres 
Total Site area: _______________ acres, _______ % site excluded 
 

4. For Constrained sites, was any portion of the site excluded up to 50% of the site and not to exceed 50% of the 
impervious area?  Yes   No   
If yes, complete the following:  

Excluded area:  _______________ acres 
Excluded impervious area: _______________ acres  
Total Site area: _______________ acres, _______ % site excluded 
Total Impervious area: ______________ acres, ______ % impervious excluded 
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Project Name: Meadows Filing 19 Lot 2 North

Prepared By: MJG

Percent Impervious Calculations

Total Historic Roof

Streets 

Paved Gravel

2% 90% 100% 40%

A01 A01 2.22 0.00 2.22 90.0%

A02 A02 6.71 0.00 6.71 90.0%

A03 A03 0.48 0.08 0.40 83.2%

A04 A04 0.69 0.13 0.56 82.1%

A05 A05 2.65 0.00 2.65 90.0%

A06 A06 9.73 0.00 9.73 90.0%

A07 A07 7.59 0.00 7.59 90.0%

A08 A08 2.08 2.08 2.0%

A09 A09 0.49 0.12 0.37 76.4%

A10 A10 0.73 0.13 0.60 82.0%

B1 B1 7.75 0.00 7.75 90.0%

C1 C1 0.58 0.21 0.37 63.9%

C2 C2 0.82 0.19 0.64 77.9%

C3 C3 1.91 0.00 1.91 90.0%

C4 C4 2.00 0.00 2.00 90.0%

C5 C5 4.76 0.00 4.76 90.0%

C6 C6 0.95 0.00 0.28 0.68 54.5%

C7 C7 0.74 0.74 2.0%

C8 C8 1.35 0.34 1.00 75.0%

C9 C9 1.36 0.62 0.74 55.1%

CO1 CO1 4.56 2.49 2.07 19.3%

CO2 CO2 3.79 2.22 1.56 17.7%

D1 D1 4.80 0.66 0.37 3.77 39.4%

C10 C10 0.14 0.05 0.09 64.6%

C11 C11 0.09 0.03 0.06 65.5%

Basin Id
Design 

Point

Total Basin 

Area

Weighted % 

ImperviousArea AreaArea Area

2/3/2022



Project Name: Meadows Filing 19 Lot 2 North

Prepared By: MJG

Rainfall Depth-Duration-Frequency (1-hr) = 1.43

I Q

(in/hr) (cfs)

A01 A01 2.22 0.77 6.0 1.71 4.62 7.91

A02 A02 6.71 0.77 9.3 5.18 3.98 20.61

A03 A03 0.48 0.72 5.0 0.35 4.85 1.68

A04 A04 0.69 0.71 13.3 0.49 3.43 1.67

A05 A05 2.65 0.77 11.2 2.05 3.69 7.56

A06 A06 9.73 0.77 13.6 7.52 3.39 25.54

A07 A07 7.59 0.77 9.9 5.87 3.89 22.81

A08 A08 2.08 0.05 29.3 0.11 2.28 0.24

A09 A09 0.49 0.66 5.7 0.33 4.69 1.53

A10 A10 0.73 0.71 9.6 0.52 3.93 2.04

B1 B1 7.75 0.77 13.8 5.99 3.38 20.23

C1 C1 0.58 0.56 5.0 0.32 4.85 1.57

C2 C2 0.82 0.67 7.7 0.56 4.27 2.37

C3 C3 1.91 0.77 5.0 1.48 4.85 7.17

C4 C4 2.00 0.77 5.0 1.54 4.85 7.48

C5 C5 4.76 0.77 5.0 3.68 4.85 17.83

C6 C6 0.95 0.48 19.8 0.46 2.83 1.30

C7 C7 0.74 0.05 17.1 0.04 3.04 0.12

C8 C8 1.35 0.65 13.5 0.87 3.41 2.98

C9 C9 1.36 0.49 16.6 0.66 3.09 2.04

CO1 CO1 4.56 0.19 34.4 0.88 2.07 1.82

CO2 CO2 3.79 0.18 42.0 0.68 1.82 1.24

D1 D1 4.80 0.36 23.3 1.72 2.59 4.47

C10 C10 0.14 0.56 5.0 0.08 4.85 0.37

C11 C11 0.09 0.57 5.0 0.05 4.85 0.24

Peak Runoff Rational Method (5-Year Event)

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(5-Year) (min) C X A
𝑇𝑐

2/3/2022



Project Name: Meadows Filing 19 Lot 2 North

Prepared By: MJG

Rainfall Depth-Duration-Frequency (1-hr) = 2.60

I Q

(in/hr) (cfs)

A01 A01 2.22 0.85 6.0 1.89 8.39 15.87

A02 A02 6.7054 0.85300 9.3100 5.72 7.23 41.36

A03 A03 0.48 0.83 5.0 0.40 8.82 3.51

A04 A04 0.69 0.82 13.3 0.56 6.23 3.51

A05 A05 2.65 0.85 11.2 2.26 6.71 15.17

A06 A06 9.73 0.85 13.6 8.30 6.17 51.23

A07 A07 7.59 0.85 9.9 6.48 7.07 45.76

A08 A08 2.08 0.49 29.3 1.02 4.14 4.24

A09 A09 0.49 0.80 5.7 0.39 8.52 3.34

A10 A10 0.73 0.82 9.6 0.60 7.15 4.31

B1 B1 7.75 0.85 13.8 6.61 6.14 40.58

C1 C1 0.58 0.75 5.0 0.43 8.82 3.82

C2 C2 0.82 0.80 7.7 0.66 7.76 5.14

C3 C3 1.91 0.85 5.0 1.63 8.82 14.38

C4 C4 2.00 0.85 5.0 1.70 8.82 15.01

C5 C5 4.76 0.85 5.0 4.06 8.82 35.77

C6 C6 0.95 0.71 19.8 0.67 5.14 3.46

C7 C7 0.74 0.49 17.1 0.37 5.53 2.02

C8 C8 1.35 0.79 13.5 1.07 6.19 6.60

C9 C9 1.36 0.71 16.6 0.96 5.62 5.41

CO1 CO1 4.56 0.56 34.4 2.57 3.76 9.64

CO2 CO2 3.79 0.56 42.0 2.11 3.32 6.99

D1 D1 4.80 0.65 23.3 3.10 4.72 14.63

C10 C10 0.14 0.75 5.0 0.10 8.82 0.90

C11 C11 0.09 0.75 5.0 0.07 8.82 0.58

Peak Runoff Rational Method (100-Year Event)

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(100-Year) (min) C X A
𝑇𝑐

2/3/2022
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