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FINAL DRAINAGE REPORT
FOR

NORTHGATE SUBARU

DESIGN ENGINEER’S STATEMENT:
The attached drainage plan and report were prepared under my direction and supervision and are correct
to the best of my knowledge and belief.  Said drainage report has been prepared according to the criteria
established by the County for drainage reports and said report is in conformity with the applicable master
plan of the drainage basin.  I accept responsibility for any liability caused by any negligent acts, errors or
omissions on my part in preparing this report.

___________________________________________ ___________________
Dane Frank, P.E. 50207  Date
On behalf of Terra Nova Engineering, Inc.

OWNER/DEVELOPER’S STATEMENT:
I, the owner/developer have read and will comply with all of the requirements specified in this drainage 
report and plan.
 

___________________________________________ ____________________
Authorized Signature Date

___________________________________________
Printed Name, Title

___________________________________________
Business Name

___________________________________________
Address

EL PASO COUNTY:
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Land Development Code as amended.

__________________________________________             _______________________
Joshua Palmer, P.E. Date
County Engineer / ECM Administrator

Conditions:



4 

FINAL DRAINAGE REPORT
FOR

NORTHGATE SUBARU

PURPOSE  
The  purpose  of  this  Final  Drainage  Report  (FDR)  is  to  identify  and  analyze  the  proposed

drainage patterns, determine proposed runoff quantities, size drainage structures for conveyance

of developed runoff, and present solutions to drainage impacts on-site and off-site resulting from

this development.  The site has been previously platted.  The site has been previously studied in

the following reports:

Preliminary/Final Drainage Report For Academy Gateway Subdivision Filing No. 1, Prepared

By Classic Consulting Engineers & Surveyors, Dated March 2017 (County File Number

SF1618)

Drainage  Letter  Addendum For  Academy Gateway Subdivision No.  1,  Prepared  By Classic

Consulting  Engineers  &  Surveyors,  Dated  August  11,  2017  (County  File  Number

CDR175)

GENERAL DESCRIPTION

This  FDR is  an  analysis  of  approximately  10.15  acres  of  undeveloped  land  located  at  208

Gleneagle Gate View.  The site includes two separate parcels that are divided by an existing

street.  The site is being developed as an auto dealership, with one parcel having the dealership

and the  other  parcel  being a  parking lot.  The  site  is  in  the  northwest  quarter  of  Section  6,

Township 12 South, Range 66 West and the northeast quarter of Section 1, Township 1 South,

Range 67 West of the 6th Principal Meridian within El Paso County.  The parcels are bounded to

the  north  by  BLDG  13710  GLENEAGLE  EXECUTIVE  OFFICE  CONDOMINIUMS

ADDENDUM RECP #205186526 and Lot 3 Academy Gateway Sub Fil No 1, to the east by

Struthers Road, to the south by TR C ACADEMY GATEWAY SUB FIL NO 1 IMP ONLY

LOCATED 62063-00-004 and LOT 2 ACADEMY GATEWAY SUB FIL NO 1, and to the west

by THAT PT LY WITHIN AFA BOUNDARY SEC 1-12-67 ALL SECS 2, 3, 4-12-67 E2E2 EX

W2NW4NE4NE4 SEC 5-12-67 ALL SECS 9, 10, 11, 12, 13, 14, 15, 16, 22, 23, 24-12-67 E2,
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SW4 SEC 21-12-67 THAT PT LY WITHIN AFA BOUNDARY SECS 7, 18, 19, 20-12-66 EX

THAT  PT  PLATTED  TO  TRUENORTH  COMMONS  FIL  NO  1  (See  vicinity  map  in

appendix).

The northwest portion of the site lies within the Black Forest Drainage Basin and the southeast

portion of the site lies within the Smith Creek Drainage Basin.  Both basins drain to Monument

Creek, which is southwest of the site.  The northern parcel of the site currently drains to the west.

The southern portion of the site has previously been graded to drain to a stormwater detention

pond located immediately south of the site across Gleneagle Gate View.

Soils for this project are delineated by the map in the appendix as 27% Kettle-Rock outcrop

complex (42) and 73% Pring coarse sandy loam (71).  Soils in the study area are shown as

mapped by NRCS in the “Soils Survey of El Paso County Area” and contains soils of Hydrologic

Group B.

The site is currently undeveloped with mostly grass surfaces.  The entire site has previously been

overlot graded.  The north portion of the site drains to the west, with an average slope of 5.3%. 

The south portion of the site drains to the south, with an average slope of 8.8%.

EXISTING DRAINAGE CONDITIONS

There are five drainage basins, three of which are offsite.  Drainage from the southern portion of

the site and Gleneagle Gate View are currently mixed.  See attached Existing Drainage Map (in

appendix).

Basin OS-Z is 1.53 acres and drains to Design Point Z at the south point in the basin.  This basin

is the My Place Hotel lot.  This basin is offsite and runoff from this basin flows onto Gleneagle

Gate View and into basin OS-Y.  Basin OS-Z has flows of Q5 = 6.2 cfs and Q100 = 11.5 cfs.

Basin OS-Y is 1.57 acres and drains to Design Point Y south of the site.  This basin is portions of

Struthers Road and Gleneagle Gate View.  This basin is offsite and runoff from this basin flows

into a curb inlet at the design point.  Basin OS-Y has flows of Q5 = 6.0 cfs and Q100 = 11.3 cfs.
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Combined flows at Design Point Y are Q5 = 12.3 cfs and Q100 = 22.8 cfs.

Basin EX-A is 4.12 acres and drains to Design Point A on the west side of the site.  This basin is

the northern portion of the site.  Runoff flows off the site and onto the adjacent property.  Basin

EX-A has flows of Q5 = 1.3 cfs and Q100 = 8.4 cfs.

Basin EX-B is 6.86 acres and drains to Design Point B at the south corner of the site.  This basin

includes the southern portion of the site and a portion of Gleneagle Gate View.  Runoff flows

into a curb inlet in Gleneagle Gate View.  Basin EX-B has flows of Q5 = 3.8 cfs and Q100 = 15.7

cfs.

There is existing storm pipe and curb inlets in Gleneagle Gate View.  One of these storm pipes

stubs into the northern portion of the site for a future connection.  The March 2017 FDR shows

the existing storm sewer system was designed to take the runoff from the entire site.

There is an existing full spectrum detention extended detention basin (called Detention Facility

A) located south of the site across Gleneagle Gate View.  Runoff from a portion of the site

currently drains into this pond through the existing storm sewer system.  As of April 2025 this

pond appears to be working as intended.  The March 2017 FDR shows the pond was designed to

take the runoff from the entire site (the drainage maps and calculations show the basins and flow

rates).  The summation of the original design flows for the site are included in the surface routing

summary and proposed drainage map in this report.  

PROPOSED DRAINAGE CONDITIONS

Runoff  in the developed conditions consists  of  21 basins;  18 onsite  basins and three offsite

basins.  Below is a description of the runoff in the developed conditions and how it will be safely

routed, treated, and detained.  See appendix for calculations.

Offsite Basins

Basin OS-X is 0.60 acres and drains to Design Point X on the northeast side of the site.  This

basin is offsite and runoff from this basin flows onto the site and into basin PR-1.  This basin
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includes part of Struthers Road that drains onto the site.  Basin OS-X has flows of Q5 = 2.4 cfs

and Q100 = 4.5 cfs.  

Basin OS-Y is 1.17 acres and drains to Design Point Y south of the site.  This basin is offsite and

runoff from this basin flows into the storm sewer system that drains the site.  This basin includes

a portion of Gleneagle Gate View that wraps around the site.  Basin OS-Y has flows of Q 5 = 4.5

cfs and Q100 = 8.4 cfs.

Basin OS-Z is 1.53 acres and drains to Design Point Z in Gleneagle Gate View.  This basin is

offsite and runoff from this basin flows into Gleneagle Gate View.  This basin is the existing

hotel lot.  Basin OS-Z has flows of Q5 = 6.2 cfs and Q100 = 11.5 cfs.

Onsite Basins

Basin PR-1 is 1.59 acres and drains to Design Point 1 near the west side of the north lot.  Basin

PR-1 is the northern portion of a paved parking area.  Basin PR-1 has flows of Q 5 = 6.7 cfs and

Q100 = 12.4 cfs.  

Basin PR-2 is 0.12 acres and drains to Design Point 2 and into Gleneagle Gate View.  Basin

PR-2 is a portion of an existing street.  Basin PR-2 has flows of Q5 = 0.6 cfs and Q100 = 1.0 cfs.

Basin PR-3 is 1.24 acres and drains to Design Point 3 near the west side of the north lot.  Basin

PR-3 is the southern portion of a paved parking area.  Basin PR-3 has flows of Q5 = 5.3 cfs and

Q100 = 9.7 cfs.  

Basin PR-4 is 0.10 acres and drains to Design Point 4 in Gleneagle Gate View.  Basin PR-4 is a

strip of landscaping and driveway on the southeast edge of the north lot.  Basin PR-4 has flows

of Q5 = 0.2 cfs and Q100 = 0.4 cfs.

Basin PR-5 is 0.10 acres and drains to Design Point 5 at the south edge of the north lot.  Basin

PR-4 is a corner of paved parking area in the north lot.  Basin PR-5 has flows of Q 5 = 0.5 cfs and

Q100 = 0.8 cfs.
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Basin PR-6 is 1.02 acres and drains to Design Point 6 on the west side of the north lot.  Basin

PR-6 is an undeveloped/landscaping area that drains off the site to the west.  Basin PR-6 has

flows of Q5 = 0.5 cfs and Q100 = 3.1 cfs.  

Basin PR-7 is 1.88 acres and drains to Design Point 7 south of the site.  Basin PR-7 is a portion

of Gleneagle Gate View and onsite landscaping areas that drain into the existing storm sewer

system that drain the site.  Basin PR-7 has flows of Q5 = 2.1 cfs and Q100 = 6.7 cfs. 

Basin PR-8 is 0.45 acres and drains to Design Point 8 near the east corner of the north lot.  Basin

PR-8 is an undeveloped/landscaping area that drains into Gleneagle Gate View.  Basin PR-8 has

flows of Q5 = 0.3 cfs and Q100 = 1.2 cfs.  

Basin PR-9 is 0.58 acres and drains to Design Point 9 near the west side of the south lot.  Basin

PR-9 is primarily parking lot on the west part of the south lot.  Basin PR-6 has flows of Q 5 = 2.0

cfs and Q100 = 3.8 cfs.  

Basin PR-10 is 0.20 acres and drains to Design Point 10 on the north part of the south lot.  Basin

PR-10 is primarily parking lot on the north part of the south lot.  Basin PR-10 has flows of Q 5 =

0.9 cfs and Q100 = 1.7 cfs.  

Basin PR-11 is 0.14 acres and drains to Design Point 11 on the north part of the south lot.  Basin

PR-11 is primarily parking lot on the north part of the south lot.  Basin PR-11 has flows of Q 5 =

0.7 cfs and Q100 = 1.2 cfs.  

Basin PR-12 is 0.71 acres and drains to Design Point 12 in the middle of the south lot.  Basin

PR-12 is part of the main building roof.  Basin PR-12 has flows of Q5 = 3.3 cfs and Q100 = 5.9

cfs.  

Basin PR-13 is 0.52 acres and drains to Design Point 13 in the middle of the south lot.  Basin

PR-13 is part of the main building roof.  Basin PR-13 has flows of Q5 = 2.4 cfs and Q100 = 4.3
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cfs.  

Basin PR-14 is 0.16 acres and drains to Design Point 14 on the west part of the south lot.  Basin

PR-14 is primarily parking lot on the west part of the south lot.  Basin PR-14 has flows of Q5 =

0.7 cfs and Q100 = 1.7 cfs.  

Basin PR-15 is 0.19 acres and drains to Design Point 15 on the west part of the south lot.  Basin

PR-15 is primarily parking lot on the west part of the south lot.  Basin PR-5 has flows of Q5 = 0.8

cfs and Q100 = 1.5 cfs.  

Basin PR-16 is 1.18 acres and drains to Design Point 16 on the east side of the south lot.  Basin

PR-16 is primarily parking lot and the car wash building on the east part of the south lot.  Basin

PR-16 has flows of Q5 = 4.7 cfs and Q100 = 8.9 cfs.  

Basin PR-17 is 0.63 acres and drains to Design Point 17 on the south side of the south lot.  Basin

PR-17 is parking lot on the south part of the south lot.  Basin PR-17 has flows of Q5 = 2.7 cfs and

Q100 = 4.9 cfs.  

Basin PR-18 is 0.27 acres and drains to Design Point 18 on the south side of the south lot.  Basin

PR-18is primarily parking lot on the south part of the south lot.  Basin PR-18 has flows of Q5 =

1.1 cfs and Q100 = 2.0 cfs.  

Drainage from the north lot is primarily collected in a series of curb inlets and carried by storm

pipe to the existing storm sewer system in Gleneagle Gate View.  A section of the existing storm

sewer is being replaced to allow gravity flow in the proposed storm sewer.  One storm sewer run

drains the entire lot.

Drainage from the south lot is primarily collected by storm inlets and roof drains, and carried by

storm pipe to the existing storm sewer system in Gleneagle Gate View.  There are four storm

sewer runs.  The west and east runs collect runoff from the storm inlets, and two central runs

connect to the building roof drains.
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Southeast of the site in Tract C Academy Gateway Sub Fil No 1 is an existing private regional

detention pond (FSD EDB) that was designed to treat runoff from the site, plus other lots.  The

pond  design  is  included  in  the  Preliminary/Final  Drainage  Report  for  Academy  Gateway

Subdivision Filing No.1, dated March 2017, prepared by Classic Consulting.  The plans for this

pond are included in Construction Plans,  Academy Gateway Subdivision Filing No. 1, dated

10/17/16, by Classic Consulting.  The pond design has Q5 = 54 cfs and Q100 = 93 cfs flowing into

the pond from the storm sewer.  The proposed design for the site has Q5 = 47.7 cfs and Q100 =

91.1 cfs flowing into the pond from the storm sewer.  Therefore, the pond has sufficient capacity

to provide water quality treatment and detention for the site.  As of April 2025 this pond appears

to be working as intended.

In an effort to protect receiving water and as part of the “four-step process to minimize adverse

impacts of urbanization” this site was analyzed in the following manner:

1. Reduce  Runoff-   The  proposed  impervious  areas  on  the  site  are  surrounded  by

landscaping and green space areas.  Additionally, the new improvements and impervious

areas on the site are being routed to the existing EDB.  These items will  reduce the

volume of runoff using ponding and infiltration.

2. Stabilize Drainageways- There are no existing drainageways onsite, and no swales are

proposed

3. Provide  Water  Quality  Capture  Volume  (WQCV)-  The existing  EDB was  sized  and

designed to sufficiently capture the required WQCV and slowly release it  though the

orifice plate, thereby allowing solids and contaminants to settle out.  There are two on-

site basins (PR-6 and PR-8) whose runoff is not treated in the existing EDB. These are

landscaping areas.  These areas are excluded per the ECM 1.7.1.B.7,  “sites with land

disturbance to undeveloped land that will remain undeveloped”.

4. Consider Need for Industrial and Commercial BMPs- The proposed development is a

auto dealer with a maintenance area and a car wash; therefore, BMPs associated with

auto maintenance and washing are recommended.  
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HYDROLOGIC CALCULATIONS

Hydrologic  calculations  were  performed  using  the  El  Paso  County  Storm Drainage  Design

Criteria Manual - Volumes 1 & 2, latest editions.  The Rational Method was used to estimate

storm water runoff anticipated from design storms with 5-year and 100-year recurrence intervals.

HYDRAULIC CALCULATIONS

Hydraulic calculations were estimated using the Manning’s Formula and the methods described

in the El Paso County Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions.

The pertinent data sheets are included in the appendix of this report.

FLOODPLAIN STATEMENT

No portion of  this  site  is  within a  designated  F.E.M.A.  floodplain,  as  determined by Flood

Insurance Rate Map No. 08041C0290 G, dated December 7, 2018 (see appendix).

WATER QUALITY

The existing private regional detention pond south of the site provides water quality treatment for

most of the proposed development. 

Runoff  from basins  PR-6  and  PR-8  is  not  captured  by  the  existing  pond.  Both  basins  are

landscaping areas that flow away from the site and pond. These basins are using the exclusion of

Exemption ECM I.7.1.B.7 - land disturbance to undeveloped land that will remain undeveloped.

See the Water Quality Treatment Summary Table in the appendix for details.

CONSTRUCTION COST OPINION

Public Reimbursable

None

Public Non-Reimbursable

None

Private Non-Reimbursable
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1. 12” HDPE Pipe              322 LF       $ 60               $    19,320

2. 15” HDPE Pipe     518 LF $ 70     $    36,260

3. 18” HDPE Pipe     231 LF $ 80     $    18,480

4. 24” HDPE Pipe     673 LF $ 90     $    60,570

4. 24” RCP Pipe      32 LF $ 105     $      3,360

5. 30” RCP Pipe     308 LF $ 132     $    40,656

6. 5’ Type R Curb Inlet       3 EA $ 10,800     $    32,400

7. 5’ Type R Curb Inlet – Drop Inlet       1 EA $ 20,000     $    20,000

8. 10’ Type R Curb Inlet       2 EA $ 10,997     $    21,994

9. 15’ Type R Curb Inlet       2 EA $ 14,873     $    29,746

10. Double Type 13 Area Inlet       4 EA $ 7,000     $    28,000

11. Storm Manhole       3 EA $ 8,946     $    26,838

                       Total  $  337,624

DRAINAGE FEES

Existing Tracts C, D, and E are being platted as part of this development, so drainage fees will be

due for them.

Tract C is 2.22 acres.  Tract D is 6.03 acres.  Tract E is 4.12 acres.  All three tracts are zoned CS.

The basin boundary for  Black Forest  Drainage Basin and Smith Creek Drainage Basin runs

though Tracts D and E.  4.13 acres of the site is in the Black Forest Drainage Basin and 5.92

acres of the site is in the Smith Creek Drainage Basin.

2025 Black Forest Drainage Basin drainage fees due prior to final plat recordation are as follows:

FEE TYPE % IMP. PARCEL MOD. FEE PER SUBTOTAL
                                                                      AREA                                                IMP. AC._______________  
DRAINAGE FEES:    70% x 4.13 acres x  100% x $26,695 = $77,175 

BRIDGE FEES:   70% x 4.13 acres x      100% x $     727 = $  2,102

                          TOTAL $79,277

2025 Smith Creek Drainage Basin drainage fees due prior to final plat recordation are as follows:
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FEE TYPE % IMP. PARCEL MOD. FEE PER SUBTOTAL
                                                                      AREA                                                IMP. AC._______________  
DRAINAGE FEES:    75% x 5.92 acres x  100% x $10,883 = $48,321 

BRIDGE FEES:   75% x 5.92 acres x      100% x $  1,460 = $  6,482

                          TOTAL $54,803

MAINTENANCE

The proposed storm sewers are private and will be maintained by the property owner.

SUMMARY

Development of this site will not adversely affect the surrounding development.  Site runoff and

storm drain appurtenances from the development will not adversely affect the downstream and

surrounding developments and will be safely routed to the existing extended detention basin to

the allowable pre-developed rates while slowly treating the water quality capture volume.

PREPARED BY:
TERRA NOVA ENGINEERING, INC.

Dane Frank, P.E.
Project Engineer

Jobs/2326.00/Drainage/232600 FDR.doc
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Map Unit Legend

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

42 Kettle-Rock outcrop complex 3.2 27.3%

71 Pring coarse sandy loam, 3 to 
8 percent slopes

8.5 72.7%

Totals for Area of Interest 11.7 100.0%

Soil Map—El Paso County Area, Colorado Northgate Subaru

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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El Paso County Area, Colorado

42—Kettle-Rock outcrop complex

Map Unit Setting
National map unit symbol: 368j
Elevation: 6,800 to 7,700 feet
Frost-free period: 110 to 130 days
Farmland classification: Not prime farmland

Map Unit Composition
Kettle and similar soils: 60 percent
Rock outcrop: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Kettle

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
E - 0 to 16 inches: gravelly loamy sand
Bt - 16 to 40 inches: gravelly sandy loam
C - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 8 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: F048AY908CO - Mixed Conifer
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
R - 0 to 60 inches: unweathered bedrock

Map Unit Description: Kettle-Rock outcrop complex---El Paso County Area, Colorado Northgate Subaru

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/21/2024
Page 1 of 2

Dane Frank
Highlight
Hydrologic Soil Group: B



Properties and qualities
Slope: 8 to 60 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 21, Aug 24, 2023

Map Unit Description: Kettle-Rock outcrop complex---El Paso County Area, Colorado Northgate Subaru

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/21/2024
Page 2 of 2



El Paso County Area, Colorado

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO - Loamy Park
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Northgate Subaru

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/21/2024
Page 1 of 2

Dane Frank
Highlight
Hydrologic Soil Group: B



Other soils
Percent of map unit:
Hydric soil rating: No

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 21, Aug 24, 2023

Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Northgate Subaru

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/21/2024
Page 2 of 2
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HYDROLOGIC CALCULATIONS 
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NORTHGATE SUBARU

AREA RUNOFF COEFFICIENT (C) SUMMARY

DEVELOPED / IMPERVIOUS UNDEVELOPED / NON-IMPERVIOUS

BASIN

TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100 CA5 CA100
(Acres) (Acres) (Acres)

OS-Z 1.53 1.38 0.90 0.96 0.15 0.08 0.35 0.82 0.90 1.25 1.38

OS-Y 1.17 0.99 0.90 0.96 0.18 0.08 0.35 0.77 0.87 0.91 1.01

OS-X 0.60 0.51 0.90 0.96 0.09 0.08 0.35 0.78 0.87 0.47 0.52

EX-A 4.12 0.08 0.90 0.96 4.04 0.08 0.35 0.10 0.36 0.40 1.49
EX-B 6.86 0.75 0.90 0.96 6.11 0.08 0.35 0.17 0.42 1.16 2.86

WEIGHTED WEIGHTED CA

EXISTING

3:42 PM2/5/202517232600 Final Drainage Calcs



NORTHGATE SUBARU

AREA RUNOFF COEFFICIENT (C) SUMMARY

DEVELOPED / IMPERVIOUS UNDEVELOPED / NON-IMPERVIOUS

BASIN

TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100 CA5 CA100
(Acres) (Acres) (Acres)

OS-Z 1.53 1.38 0.90 0.96 0.15 0.08 0.35 0.82 0.90 1.25 1.38

OS-Y 1.17 0.99 0.90 0.96 0.18 0.08 0.35 0.77 0.87 0.91 1.01

OS-X 0.60 0.51 0.90 0.96 0.09 0.08 0.35 0.78 0.87 0.47 0.52

PR-1 1.59 1.43 0.90 0.96 0.16 0.08 0.35 0.82 0.90 1.30 1.43

PR-2 0.12 0.12 0.90 0.96 0.00 0.08 0.35 0.90 0.96 0.11 0.12

PR-3 1.24 1.12 0.90 0.96 0.12 0.08 0.35 0.82 0.90 1.02 1.12

PR-4 0.10 0.03 0.90 0.96 0.07 0.08 0.35 0.33 0.53 0.03 0.05

PR-5 0.10 0.10 0.90 0.96 0.00 0.08 0.35 0.90 0.96 0.09 0.10

PR-6 1.02 0.02 0.90 0.96 1.00 0.08 0.35 0.10 0.36 0.10 0.37

PR-7 1.88 0.38 0.90 0.96 1.50 0.08 0.35 0.25 0.47 0.46 0.89

PR-8 0.45 0.05 0.90 0.96 0.40 0.08 0.35 0.17 0.42 0.08 0.19

PR-9 0.58 0.46 0.90 0.96 0.12 0.08 0.35 0.73 0.83 0.42 0.48

PR-10 0.20 0.20 0.90 0.96 0.00 0.08 0.35 0.90 0.96 0.18 0.19

PR-11 0.14 0.14 0.90 0.96 0.00 0.08 0.35 0.90 0.96 0.13 0.13

PR-12 0.71 0.71 0.90 0.96 0.00 0.08 0.35 0.90 0.96 0.64 0.68

PR-13 0.52 0.52 0.90 0.96 0.00 0.08 0.35 0.90 0.96 0.47 0.50

PR-14 0.16 0.15 0.90 0.96 0.01 0.08 0.35 0.85 0.92 0.14 0.15

PR-15 0.19 0.18 0.90 0.96 0.01 0.08 0.35 0.86 0.93 0.16 0.18

PR-16 1.18 1.00 0.90 0.96 0.18 0.08 0.35 0.77 0.87 0.91 1.02

PR-17 0.63 0.57 0.90 0.96 0.06 0.08 0.35 0.82 0.90 0.52 0.57

PR-18 0.27 0.23 0.90 0.96 0.04 0.08 0.35 0.78 0.87 0.21 0.23
PR-19 0.28 0.20 0.90 0.96 0.08 0.08 0.35 0.67 0.79 0.19 0.22

Calculated by: DLF

Date: 1/22/2025

Checked by:

WEIGHTED WEIGHTED CA

DEVELOPED

3:42 PM2/5/202527232600 Final Drainage Calcs



NORTHGATE SUBARU

RUNOFF SUMMARY

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW TC INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Slope Tt Length Slope Velocity T t TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

OS-Z 1.53 0.82 0.90 0.82 200 0.02 5.7 0 2% 2.8 0.0 5.7 5.0 8.4 6.2 11.5

OS-Y 1.17 0.77 0.87 0.77 20 0.04 1.7 1300 4% 5.3 4.1 5.8 5.0 8.3 4.5 8.4

OS-X 0.60 0.78 0.87 0.78 20 0.04 1.7 200 50% 1.4 2.4 5.0 5.2 8.7 2.4 4.5

EX-A 4.12 0.10 0.36 0.10 250 0.05 16.9 0 5% 1.1 0.0 16.9 3.3 5.6 1.3 8.4

EX-B 6.86 0.17 0.42 0.17 300 0.08 14.6 250 8% 1.4 2.9 17.6 3.3 5.5 3.8 15.7

* For Calcs See Runoff Summary

EXISTING

3:42 PM2/5/202537232600 Final Drainage Calcs



NORTHGATE SUBARU

RUNOFF SUMMARY

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW TC INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Slope Tt Length Slope Velocity T t TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

OS-Z 1.53 0.82 0.90 0.82 200 0.02 5.7 0 2% 2.8 0.0 5.7 5.0 8.4 6.2 11.5
OS-Y 1.17 0.77 0.87 0.77 20 0.04 1.7 1300 4% 5.3 4.1 5.8 5.0 8.3 4.5 8.4
OS-X 0.60 0.78 0.87 0.78 20 0.04 1.7 200 50% 1.4 2.4 5.0 5.2 8.7 2.4 4.5

PR-1 1.59 0.82 0.90 0.82 100 0.05 3.0 200 5% 4.5 0.7 5.0 5.2 8.7 6.7 12.4

PR-2 0.12 0.90 0.96 0.90 12 0.04 0.8 325 2% 2.8 1.9 5.0 5.2 8.7 0.6 1.0

PR-3 1.24 0.82 0.90 0.82 100 0.04 3.2 95 4% 4.0 0.4 5.0 5.2 8.7 5.3 9.7

PR-4 0.10 0.33 0.53 0.33 25 0.02 5.6 0 2% 1.0 0.0 5.6 5.0 8.4 0.2 0.4

PR-5 0.10 0.90 0.96 0.90 90 0.03 2.4 0 3% 3.5 0.0 5.0 5.2 8.7 0.5 0.8

PR-6 1.02 0.10 0.36 0.10 40 0.10 5.4 0 10% 1.4 0.0 5.4 5.1 8.5 0.5 3.1

PR-7 1.88 0.25 0.47 0.25 25 0.04 4.9 700 4% 4.0 2.9 7.8 4.5 7.6 2.1 6.7

PR-8 0.45 0.17 0.42 0.17 100 0.06 9.3 400 6% 1.7 3.9 13.2 3.7 6.2 0.3 1.2

PR-9 0.58 0.73 0.83 0.73 80 0.02 4.7 300 1.5% 2.4 2.0 6.8 4.7 7.9 2.0 3.8

PR-10 0.20 0.90 0.96 0.90 50 0.02 2.0 80 1.5% 2.4 0.5 5.0 5.2 8.7 0.9 1.7

PR-11 0.14 0.90 0.96 0.90 50 0.02 2.0 110 3% 3.5 0.5 5.0 5.2 8.7 0.7 1.2

PR-12 0.71 0.90 0.96 0.90 75 0.01 3.1 200 1% 2.0 1.7 5.0 5.2 8.7 3.3 5.9

PR-13 0.52 0.90 0.96 0.90 60 0.01 2.8 180 1% 2.0 1.5 5.0 5.2 8.7 2.4 4.3

PR-14 0.16 0.85 0.92 0.85 90 0.04 2.7 0 4% 4.0 0.0 5.0 5.2 8.7 0.7 1.3

PR-15 0.19 0.86 0.93 0.86 90 0.04 2.6 0 4% 4.0 0.0 5.0 5.2 8.7 0.8 1.5

PR-16 1.18 0.77 0.87 0.77 100 0.04 3.7 110 4% 4.0 0.5 5.0 5.2 8.7 4.7 8.9

PR-17 0.63 0.82 0.90 0.82 100 0.04 3.2 150 4% 4.0 0.6 5.0 5.2 8.7 2.7 4.9

PR-18 0.27 0.78 0.87 0.78 100 0.04 3.7 50 4% 4.0 0.2 5.0 5.2 8.7 1.1 2.0

Calculated by: DLF

Date: 1/22/2025

Checked by:

* For Calcs See Runoff Summary

DEVELOPED

3:42 PM2/5/202547232600 Final Drainage Calcs



NORTHGATE SUBARU

SURFACE ROUTING SUMMARY

Flow

Design

Point(s)

Contributing

Basins

Area 

(acres)
Q 5 Q 100

Z OS-Z 1.53 6.2 11.5
Y - existing OS-Z,OS-Y 2.70 10.7 19.9

Y - proposed OS-Z,OS-Y,PR-2,PR-4, 2.92 11.4 21.4
X OS-X 0.60 2.4 4.5
A EX-A,OS-X 4.72 3.7 12.9
B EX-B 6.86 3.8 15.7
1 OS-X,PR-1 2.19 9.1 16.9
2 PR-2 0.12 0.6 1.0
3 PR-3 1.24 5.3 9.7
4 PR-4 0.10 0.2 0.4
5 PR-5 0.10 0.5 0.8
6 PR-6 1.02 0.5 3.1
7 PR-7 1.88 2.1 6.7
8 PR-8 0.45 0.3 1.2
9 PR-9 0.58 2.0 3.8

10 PR-10 0.20 0.9 1.7
11 PR-11 0.14 0.7 1.2
12 PR-12 0.71 3.3 5.9
13 PR-13 0.52 2.4 4.3
14 PR-14 0.16 0.7 1.3
15 PR-15 0.19 0.8 1.5
16 PR-16 1.18 4.7 8.9
17 PR-17 0.63 2.7 4.9
18 PR-18 0.27 1.1 2.0

Ω - Existing OS-Z,OS-Y,EX-B 9.56 12.0 28.3
Ω - Proposed OS-Z,OS-Y,OS-X,PR-1-5,PR-7, PR-9-18 12.91 47.7 91.1

Ω - Design
Original March 2017 FDR Values (sum of 

basins A,B,C,OS-1 in ultimate condition)
14.41 54 93

Calculated by: DLF

Date: 1/22/2025

Checked by:

Note: Design Point Ω flows are calculated flows in the existing 36" 

RCP pipe that discharges into the stormwater pond.

3:42 PM2/5/202557232600 Final Drainage Calcs



NORTHGATE SUBARU

 PIPE ROUTING SUMMARY

Pipe

Run #
Inlet #

Contributing

Flow Sources

5 Year 

Flow (cfs)

100 Year 

Flow (cfs)
Slope

Pipe Size 

& Type
Owner

W1 - OS-X,PR-1,PR-3,PR-5 14.9 27.5 1.0% 30" RCP Private

W2 W1 OS-X,PR-1,PR-3,PR-5 14.9 27.5 1.0% 30" RCP Private

W3 W2 OS-X,PR-1,PR-3 14.4 26.6 1.0% 30" RCP Private

W4 W3 OS-X,PR-1 9.1 16.9 1.0% 24" HDPE Private

E1 E1 PR-9 - PR-18 19.3 35.6 5.0% 24" RCP Private

E2 - PR-9,PR-13,PR-14,PR-15 6.0 11.0 1.0% 18" HDPE Private

E3 E2 PR-9,PR-14,PR-15 3.5 6.6 1.0% 15" HDPE Private

E4 E3 PR-9,PR-14 2.7 5.1 1.0% 15" HDPE Private

E5 E4 PR-9 2.0 3.8 1.0% 15" HDPE Private

E6 - PR-13 2.4 4.3 3.5% 15" HDPE Private

E7 - PR-13 2.4 4.3 3.2% 15" HDPE Private

E10 E10 PR-10,PR-11,PR-12,PR-16,PR-17 12.3 22.6 1.0% 24" HDPE Private

E11 E11 PR-10,PR-11,PR-12,PR-16 9.6 17.6 1.0% 24" HDPE Private

E12 - PR-10,PR-11,PR-12 4.9 8.7 1.8% 18" HDPE Private

E13 E12 PR-10,PR-11 1.6 2.8 1.0% 12" HDPE Private

E14 E13 PR-10,PR-11 1.6 2.8 1.1% 12" HDPE Private

E15 E14 PR-10 0.9 1.7 1.1% 12" HDPE Private

E16 - PR-12 3.3 5.9 5.0% 15" HDPE Private

Note: There is no pipe run E8 or E9.  There is no inlet E5-E9. Calculated by: DLF

Date: 1/22/2025

Checked by:

3:42 PM2/5/202567232600 Final Drainage Calcs



NORTHGATE SUBARU

 WATER QUALITY TREATMENT SUMMARY TABLE

Total 

Area

Total 

Proposed 

Disturbed 

Area

Area Trib 

to Pond 1

Disturbed 

Area 

Treated 

via Runoff 

Reduction

Disturbed 

Area 

Excluded 

from WQ 

per ECM 

App 

I.7.1.C.1

Disturbed 

Area 

Excluded 

from WQ 

per ECM 

App 

I.7.1.B.#

(ac) (ac) (ac) (ac) (ac) (ac)

OS-Z 1.53 0.00 1.53 - - - -
OS-Y 1.17 0.00 1.17 - - - -
OS-X 0.60 0.00 0.60 - - - -
PR-1 1.59 1.59 1.59 - - - -
PR-2 0.12 0.12 0.12 - - - -
PR-3 1.24 1.24 1.24 - - - -
PR-4 0.10 0.10 0.10 - - - -
PR-5 0.10 0.10 0.10 - - - -
PR-6 1.02 1.02  - - - 1.0 I.7.1.B.7
PR-7 1.88 1.88 1.88 - - - -
PR-8 0.45 0.45  - - - 0.45 I.7.1.B.7
PR-9 0.58 0.58 0.58 - - - -
PR-10 0.20 0.20 0.20 - - - -
PR-11 0.14 0.14 0.14 - - - -
PR-12 0.71 0.71 0.71 - - - -
PR-13 0.52 0.52 0.52 - - - -
PR-14 0.16 0.16 0.16 - - - -
PR-15 0.19 0.19 0.19 - - - -
PR-16 1.18 1.18 1.18 - - - -
PR-17 0.63 0.63 0.63 - - - -
PR-18 0.27 0.27 0.27 - - - -
PR-19 0.28 0.28 0.28 - - - -

TOTALS: 13.19 0.00 0.00 1.47  -
Calculated by: DLF

Date: 1/22/2025

Checked by:

Basin ID

Applicable 

WQ 

Exclusions 

(App 

I.7.1.B.#)

3:42 PM2/5/202577232600 Final Drainage Calcs
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MANNING'S EQUATION for OPEN CHANNEL FLOW

Project: 2326.00 Northgate Subaru Location: West Lot - Carry Curb Capacity (need Q=17 cfs)

By:  Dane Frank Date: 1/16/2025

Chk By: Date: version 12-2004

INPUT

z (sideslope)= 0

Mannings Formula z (sideslope)= 50

b (btm width, ft)= 0

Q = (1.486/n)ARh
2/3

S
1/2

d (depth, ft)= 0.5

R = A/P S (slope, ft/ft) 0.01

A = cross sectional area n low = 0.013

 P= wetted perimeter n high = 0.013

S = slope of channel V = (1.49/n)Rh
2/3

S
1/2

n = Manning's roughness coefficient Q = V x A

Depth, ft Area, sf

Wetted 

Perimeter, ft

Hydraulic 

Radius, ft Velocity, fps Flow, cfs

Velocity, 

fps Flow, cfs

0.5 6.25 25.50 0.25 4.47601532 27.9751 4.476015 27.9751 T = 25

Dm = 0.250

Sc low = 0.0040 Sc high = 0.0040

sc = critical slope   ft / ft

T = top width of the stream .7 Sc 1.3 Sc .7 Sc 1.3 Sc

dm = a/T = mean depth of flow 0.0028 0.0052 0.0028 0.0052

Created by:  Mike O'Shea

Low N High N

d

w

z

11

z

T

Clear Data 
Entry Cells



MANNING'S EQUATION for OPEN CHANNEL FLOW

Project: 2326.00 Northgate Subaru Location: East Lot - Carry Curb Capacity (need Q=9 cfs)

By:  Dane Frank Date: 1/16/2025

Chk By: Date: version 12-2004

INPUT

z (sideslope)= 0

Mannings Formula z (sideslope)= 25

b (btm width, ft)= 0

Q = (1.486/n)ARh
2/3

S
1/2

d (depth, ft)= 0.5

R = A/P S (slope, ft/ft) 0.014

A = cross sectional area n low = 0.013

 P= wetted perimeter n high = 0.013

S = slope of channel V = (1.49/n)Rh
2/3

S
1/2

n = Manning's roughness coefficient Q = V x A

Depth, ft Area, sf

Wetted 

Perimeter, ft

Hydraulic 

Radius, ft Velocity, fps Flow, cfs

Velocity, 

fps Flow, cfs

0.5 3.13 13.01 0.24 5.22597587 16.3312 5.225976 16.3312 T = 12.5

Dm = 0.250

Sc low = 0.0041 Sc high = 0.0041

sc = critical slope   ft / ft

T = top width of the stream .7 Sc 1.3 Sc .7 Sc 1.3 Sc

dm = a/T = mean depth of flow 0.0029 0.0054 0.0029 0.0054

Created by:  Mike O'Shea

Low N High N

d

w

z

11

z

T

Clear Data 
Entry Cells



terra
Line

terra
Line

terra
Line

terra
Line

terra
Text Box
West Lot (8" curb)
Inlet #W1 needs Q=0.8 cfs, need 5' inlet
Inlet #W2 needs Q=9.7 cfs, need 5' inlet
Inlet #W3 needs Q=16.9 cfs, need 15' inlet

East Lot (6" curb)
Inlet #E1 needs Q=2.0cfs, need 5' inlet
Inlet #E3 needs Q=1.5cfs, need 5' inlet
Inlet #E4 needs Q=3.8cfs, need 5' inlet
Inlet #E10 needs Q=4.9cfs, need 5' inlet
Inlet #E11 needs Q=8.9cfs, need 10' inlet

Dane Frank
Text Box
2326.00 Northgate Subaru

Dane Frank
Line

Dane Frank
Line

Dane Frank
Line

Dane Frank
Line



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 = 0.001 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 = 8.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 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 = 0.010 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 = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 8.0 8.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 32.1 32.1 cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

Inlet 1

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 14.90 cfs on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design peak flow of 27.40 cfs on sheet 'Inlet Management'

232600 MHFD-Inlet_v5.03 - Type 13 Combo Inlet Cap Calcs, Inlet 1 2/5/2025, 3:34 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 2.0 2.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 7 7

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 3.00 3.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = 1.73 1.73 ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = 0.50 0.50

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 14.9 27.4 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  

Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT/Denver 13 Combination
CDOT/Denver 13 Combination

232600 MHFD-Inlet_v5.03 - Type 13 Combo Inlet Cap Calcs, Inlet 1 2/5/2025, 3:34 PM



Analysis of Trapezoidal Channel (Grass-Lined uses SCS Method)
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.013

Channel Invert Slope SO = 0.0140 ft/ft

Bottom Width B = 0.00 ft

Warning 01 Left Side Slope Z1 = 0.00 ft/ft

Right Side Sloe Z2 = 25.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 30.00 30.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 0.50 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 16.4 16.4 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.50 0.50 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.8 1.5 cfs

Water Depth d = 0.16 0.20 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E2

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved
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MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E2

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.33 ft

Length of Grate L = 4.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = N/A

Orifice Coefficient Co = 0.64

Weir Coefficient Cw = 2.05

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.16 0.20

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.5 2.1 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 01:  Sideslope steepness exceeds USDCM Volume I recommendation.

User-DefinedUser-Defined
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Analysis of Trapezoidal Channel (Grass-Lined uses SCS Method)
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.013

Channel Invert Slope SO = 0.0140 ft/ft

Bottom Width B = 0.00 ft

Left Side Slope Z1 = 20.00 ft/ft

Right Side Sloe Z2 = 14.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 12.00 12.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 0.50 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Top Width Criterion Qallow = 9.0 9.0 cfs

MAJOR STORM Allowable Capacity is based on Top Width Criterion dallow = 0.35 0.35 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.7 1.2 cfs

Water Depth d = 0.14 0.17 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E12

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved
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MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E12

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.33 ft

Length of Grate L = 4.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = N/A

Orifice Coefficient Co = 0.64

Weir Coefficient Cw = 2.05

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.14 0.17

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.1 1.5 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

User-DefinedUser-Defined
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Analysis of Trapezoidal Channel (Grass-Lined uses SCS Method)
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.013

Channel Invert Slope SO = 0.0140 ft/ft

Bottom Width B = 0.00 ft

Left Side Slope Z1 = 20.00 ft/ft

Right Side Sloe Z2 = 14.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 12.00 12.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 0.50 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Top Width Criterion Qallow = 9.0 9.0 cfs

MAJOR STORM Allowable Capacity is based on Top Width Criterion dallow = 0.35 0.35 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.7 1.2 cfs

Water Depth d = 0.14 0.17 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E13

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved
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MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E13

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.33 ft

Length of Grate L = 4.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = N/A

Orifice Coefficient Co = 0.64

Weir Coefficient Cw = 2.05

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.14 0.17

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.1 1.5 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

User-DefinedUser-Defined
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Analysis of Trapezoidal Channel (Grass-Lined uses SCS Method)
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.013

Channel Invert Slope SO = 0.0140 ft/ft

Bottom Width B = 0.00 ft

Left Side Slope Z1 = 20.00 ft/ft

Warning 01 Right Side Sloe Z2 = 0.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 40.00 40.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 1.00 1.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 82.6 82.6 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 1.00 1.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.9 1.7 cfs

Water Depth d = 0.18 0.23 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E14

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved
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MHFD-Inlet, Version 5.03 (August 2023)

AREA INLET IN A SWALE

Northgate Subaru

INLET #E14

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n for grass-lined channels.

An override Manning's n can be 

entered for other channel materials.

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.33 ft

Length of Grate L = 4.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = N/A

Orifice Coefficient Co = 0.64

Weir Coefficient Cw = 2.05

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.18 0.23

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.8 2.6 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 01:  Sideslope steepness exceeds USDCM Volume I recommendation.

User-DefinedUser-Defined

232600 MHFD-Inlet_v5.03 - Type 13 Inlet Cap Calcs, INLET #E14 2/5/2025, 3:33 PM



 

PREVIOUS REPORT PAGES

































              

 

 

 

 

 

 

 

 

 

 

 

 

 

DRAINAGE MAPS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



N

En
gi

ne
er

in
g,

 In
c.

Te
rr

a 
N

ov
a

"C
re

at
iv

e  
Ci

vi
l  

En
gi

ne
er

in
g 

So
lu

ti
on

s"

JUNE 2025
EXISTING DRAINAGE MAP

COLORADO SPRINGS, CO
NORTHGATE SUBARU

N
:\J

ob
s\

23
26

.0
0\

D
ra

w
in

gs
\2

32
60

0 
FD

M
.d

w
g,

 6
/1

7/
20

25
 9

:3
2:

40
 A

M



Charging Station

Charging Station

Charging Station

Charging Station

Charging Station

Charging Station

Charging Station

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

En
gi

ne
er

in
g,

 In
c.

Te
rr

a 
N

ov
a

"C
re

at
iv

e  
Ci

vi
l  

En
gi

ne
er

in
g 

So
lu

ti
on

s"

JUNE 2025
PROPOSED DRAINAGE MAP

COLORADO SPRINGS, CO
NORTHGATE SUBARU

N

N
:\J

ob
s\

23
26

.0
0\

D
ra

w
in

gs
\2

32
60

0 
FD

M
.d

w
g,

 6
/1

7/
20

25
 9

:2
5:

12
 A

M


