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1.0 PURPOSE 
This drainage report is for the design of the Northern Delivery System Booster Pump Station. The site is 
located along Highway 83, Colorado Springs, Colorado in central El Paso County. See Vicinity Map in 
the Appendix below for reference. It is further described as the Southwest One-Quarter of the 
Northwest One-Quarter of Section 3, Township 12 South, Range 66 West of the 6th P.M. This 9.75-acre 
site is located within the Black Squirrel Creek – FOMO3600 basin.  
 
One Drainage Basin Planning Study for Black Squirrel Creek was found within the County’s files that 
included the project site: 
 

• Black Squirrel Creek Drainage Basin Planning Study Final Report, City of Colorado Springs and 
El Paso County, January of 1989 

 
The site is bounded to the west by Highway 83. Work will include the construction of a 1500 square foot 
(sf) pump station and asphalt driveway. No portion of the site is located within a FEMA designated 100-
year floodplain per Map No. 08041C0295G that was effective on December 7th, 2018. 
 

2.0 SOIL CONDITIONS 
According to the El Paso County Area Soil Survey, the soil on the site is classified as follows: 
 

SOIL # SOIL TYPE HYDROLOGIC 
CLASSIFICATION 

PERCENT OF SITE 

41 Kettle Gravelly Loamy Sand, 8 to 
40 Percent Slopes 

B 10.8% 

69 Peyton-Pring Complex, 8 to 15 
Percent Slopes 

B 0.0% 

71 Pring Coarse Sandy Loam, 3 to 8 
Percent Slopes 

B 89.2% 

 
The Kettle Gravelly soil can be described as having a high permeability, low surface runoff, and slight 
hazard of erosion. The Pring Coarse Sandy soils is described, similarly, as having high permeability and 
low surface runoff. The hydrologic soil classification used for this study is ‘B’. See Soils Map in the 
Appendix for reference.  
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3.0 HYDROLOGIC CRITERIA 
The methodology utilized for this report is in accordance with the El Paso County Drainage Criteria 
Manual. All references from the El Paso County Drainage Criteria Manual can be found in Appendix C. 
The Rational Method for computation of runoff was used. 
 
Q = cia  Where 
  Q = maximum rate of runoff in cubic feet per second 
  c = runoff coefficient representing drainage area characteristics 
 i = average rainfall intensity, in inches per hour, for the duration required for the runoff 

to become established 
 a = drainage basin size in acres 
 
The storm recurrence intervals, used to determine swale capacity, for this study were the 10-year 
storm and the 100-year storm. ManningSolver Version 1.019 was used in this analysis to calculate the 
Manning’s normal depth. 
 

4.0 EXISTING DRAINAGE CONDITIONS 
The overall site consists of 9.75 acres. The site includes an existing water storage tank and gravel 
driveway. The areas of the site not covered by the potable water tank or gravel driveway are covered 
with scrub oak, grass, willows and pine trees. These undeveloped areas include slopes that range from 
4.9% to 34.1%. The overall existing site is 3.5% impervious. See Existing Drainage Map in the Back 
Pocket for reference.    
 
Flows from Sub-basin OS1, Sub-basin OS2, and Sub-basin Aex through Sub-basin Gex are tributary to 
the Black Squirrel Creek – FOMO3600 drainage basin.  
 
Sub-basin OS1 contains 3.85 acres and drains southeast towards a stream that is tributary to Black 
Squirrel Creek. This sub-basin produces existing flows of 3.5 cfs for the 10-year storm and 9.2 cfs for 
the 100-year storm. These flows sheetflow to the southeast over nearly bare ground. 
 
Sub-basin OS2 consists of 3.69 acres and drains southeast towards a stream that is tributary to Black 
Squirrel Creek. This sub-basin produces existing flows of 2.8 cfs for the 10-year storm and 8.5 cfs for 
the 100-year storm. These flows sheetflow to the southeast. Flows from Sub-basin OS2 combine with 
flows from Sub-basin Eex, Sub-basin Fex, and Sub-basin Gex to produce total flows of 7.5 cfs for the 
10-year storm and 20.8 cfs for the 100-year storm at Design Point 1 (DP1). These flows proceed into 
the stream tributary to Black Squirrel Creek that is located southeast of the site.  
 
Sub-basin Aex contains 3.89 acres and drains south towards a private access road. This sub-basin 
produces existing flows of 2.4 cfs for the 10-year storm and 7.8 cfs for the 100-year storm. These flows 
sheetflow to the south. 
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Sub-basin Bex consists of 2.37 acres and drains south along a private access road. This sub-basin 
produces existing flows of 2.1 cfs for the 10-year storm and 5.9 cfs for the 100-year storm. These flows 
sheetflow in the southerly direction. 
 
Sub-basin Cex contains 7.96 acres and drains south towards a private access road. This sub-basin 
produces existing flows of 5.4 cfs for the 10-year storm and 17.4 cfs for the 100-year storm. These 
flows sheetflow to the south. 
 
Sub-basin Dex consists of 3.98 acres and drains southeast towards a stream that is tributary to Black 
Squirrel Creek. It produces flows of 2.7 cfs for the 10-year storm and 9.2 cfs for the 100-year storm. 
These flows sheetflow to the southeast, ultimately ending up in the stream noted on the Existing 
Drainage Plan in the Back Pocket. Flows from Sub-basin Dex combine with flows from Sub-basin Cex, 
Sub-basin OS1, and Design Point 1 (DP1) to produce total flows of 15.8 cfs for the 10-year storm and 
46.9 cfs for the 100-year storm at Design Point 2 (DP2). These flows continue along the stream towards 
Black Squirrel Creek. 
 
Sub-basin Eex contains 2.79 acres and drains east towards Sub-basin OS2. It produces flows of 3.3 cfs 
for the 10-year storm and 8.3 cfs for the 100-year storm. These flows sheetflow to the east, ultimately 
ending up in the stream that is tributary to Black Squirrel Creek. 
 
Sub-basin Fex contains 1.15 acres and drains southeast towards Sub-basin OS2. It produces flows of 
1.4 cfs for the 10-year storm and 3.4 cfs for the 100-year storm. These flows sheetflow to the 
southeast, ultimately ending up in the stream that is tributary to Black Squirrel Creek. 
 
Sub-basin Gex consists of 0.96 acres and drains southeast towards Sub-basin OS1. It produces flows 
of 0.7 cfs for the 10-year storm and 2.5 cfs for the 100-year storm. These flows sheetflow to the 
southeast into the stream that is tributary to Black Squirrel Creek. 
 
The estimated runoff amounts produced for the project under Existing Conditions are shown in Table 1 
below.  
 

TABLE 1 – EXISTING CONDITIONS 
Sub-basin Q10 (CFS) Q100 (CFS) 

OS1 3.5 9.2 
OS2 2.8 8.5 
Aex 2.4 7.8 
Bex 2.1 5.9 
Cex 5.4 17.4 
Dex 2.7 9.2 
Eex 3.3 8.3 
Fex 1.4 3.4 
Gex 0.7 2.5 

DP1 (Eex + Fex + Gex + OS2) 7.5 20.8 
DP2 (DP1 + Cex + Dex + OS1) 15.8 46.9 
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5.0 DEVELOPED DRAINAGE CONDITIONS 
The overall site consists of 9.75 acres, of which 0.9 acres will be disturbed for permanent 
improvements as part of this project. A booster pump station building and 15’ wide asphalt access road 
is proposed on the east side of the site. A secondary gate access road is also proposed on the south 
end of the site along that connects the site to the existing private asphalt driveway. Proposed 
Conditions Map is located below in the Back Pocket for reference.  
 
Proposed site imperviousness is 5.4%, versus 3.5% in the existing conditions. Proposed flows are 
tributary to the Black Squirrel Creek – FOMO3600 drainage basin.  
 
Sub-basin OS1 contains 3.85 acres and drains southeast towards a stream that is tributary to Black 
Squirrel Creek. This sub-basin produces existing flows of 3.5 cfs for the 10-year storm and 9.2 cfs for 
the 100-year storm. These flows sheetflow to the southeast over nearly bare ground. 
 
Sub-basin OS2 contains 3.68 acres and drains southeast towards a stream that is tributary to Black 
Squirrel Creek. This sub-basin produces existing flows of 2.8 cfs for the 10-year storm and 8.5 cfs for 
the 100-year storm. These flows sheetflow to the southeast. Flows from Sub-basin OS2 combine with 
flows from Sub-basin E, Sub-basin F, and Sub-basin G to produce total flows of 8.2 cfs for the 10-year 
storm and 22.0 cfs for the 100-year storm at Design Point 1 (DP1). These flows proceed into the stream 
tributary to Black Squirrel Creek that is located southeast of the site. 
 
Sub-basin A consists of 3.89 acres and drains south towards a private access road. This sub-basin 
produces existing flows of 2.4 cfs for the 10-year storm and 7.8 cfs for the 100-year storm. These flows 
sheetflow to the south. 
 
Sub-basin B contains 2.37 acres and drains south along a private access road. This sub-basin produces 
existing flows of 2.3 cfs for the 10-year storm and 6.1 cfs for the 100-year storm. These flows sheetflow 
in the southerly direction. 
 
Sub-basin C consists of 7.96 acres and drains south towards a private access road. This sub-basin 
produces existing flows of 5.4 cfs for the 10-year storm and 17.4 cfs for the 100-year storm. These 
flows sheetflow to the south over all roads (existing and proposed). 
 
Sub-basin D contains 3.98 acres and drains southeast towards a stream that is tributary to Black 
Squirrel Creek. It produces flows of 3.1 cfs for the 10-year storm and 9.8 cfs for the 100-year storm. 
These flows sheetflow to the southeast over the proposed access road, ultimately ending up in the 
stream noted on the Existing Drainage Plan in the Back Pocket. Flows from Sub-basin D combine with 
flows from Sub-basin C, Sub-basin OS1, and Design Point 1 (DP1) to produce total flows of 16.8 cfs for 
the 10-year storm and 48.3 cfs for the 100-year storm at Design Point 2 (DP2). These flows continue 
along the stream towards Black Squirrel Creek. 
 
Sub-basin E contains 2.83 acres and drains east towards the proposed pump station. It produces flows 
of 3.8 cfs for the 10-year storm and 9.1 cfs for the 100-year storm. Two 1.25’ deep triangular swales 
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with 4:1 side slopes route these flows around the proposed pump station. These flows sheetflow to the 
east, ultimately ending up in the stream that is tributary to Black Squirrel Creek. 
 
Sub-basin F consists of 1.15 acres and drains southeast towards Sub-basin OS2. It produces flows of 
1.4 cfs for the 10-year storm and 3.4 cfs for the 100-year storm. These flows sheetflow to the 
southeast, ultimately ending up in the stream that is tributary to Black Squirrel Creek. 
 
Sub-basin G contains 0.96 acres and drains southeast towards Sub-basin OS1. It produces flows of 1.1 
cfs for the 10-year storm and 3.0 cfs for the 100-year storm. These flows sheetflow to the southeast 
over the proposed access road and into the stream that is tributary to Black Squirrel Creek. 
 
The estimated runoff amounts produced for the project under Proposed Conditions are shown in Table 
2 below. 
 

TABLE 2 – PROPOSED CONDITIONS 
Sub-basin Q10 (CFS) Q100 (CFS) 

OS1 3.5 9.2 
OS2 2.8 8.5 

A 2.4 7.8 
B 2.3 6.1 
C 5.4 17.4 
D 3.1 9.8 
E 3.8 9.1 
F 1.4 3.4 
G 1.1 3.0 

DP1 (E + F + G + OS2) 8.3 22.1 
DP2 (DP1 + C + D +OS1) 16.8 48.3 

 
 

6.0 WATER QUALITY 
The total disturbance for this development will be 0.98 acres. Due to the proximity of an 
environmentally sensitive area located west of the project site and as part of the El Paso County 
regulations, an Erosion and Stormwater Quality Control Permit (ESQCP) will be prepared and submitted 
separately from this Final Drainage Report.  The site is also less than one-acre of disturbance area, and 
therefore does not require additional water quality features.   
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7.0 FOUR STEP PROCESS  
El Paso County utilizes a “Four Step Process” for receiving water protection, which focuses on reducing 
runoff volumes and implementing long-term source controls and is intended to help manage more 
frequently occurring storm events.  A summary of the Four Step Process for this project is as follows.  
 

• Step 1:  Reduce runoff by disconnecting impervious area, eliminating “unnecessary impervious 
area and encouraging infiltration into soils that are suitable.  For this project, the following 
elements will be implemented: 

o Use of gravel parking areas adjacent to the building rather than use of asphalt, allowing 
additional area of infiltration 

o Runoff from the pump station rooftop will discharge onto landscaped areas and 
reseeded areas adjacent to the building 

o The proposed asphalt road is sloped to the southeast to encourage sheet flow 
patterns across the driveway and onto areas with native grasses prior  

o Use of curb and gutter and a crowned section was avoided for the asphalt drive to 
avoid point discharges  

• Step 2:  Treat and slowly release the Water Quality Capture Volume 
o The site is less than one-acre in size and does not require formal Water Quality 

treatment  
o Where possible, sheet flow patterns are maintained to help enhance water quality 

• Step 3:  Stabilize stream channels 
o There are no major drainageways within the project boundary 
o A tributary to Black Squirrel Creek exists to the east 
o An environmentally sensitive area exists to the east of the site.  Proposed 

improvements have been offset as much as reasonably from the area to provide a 
buffer, including allowing sheet flow patterns to filter through native grasses. 

o Grass swales will direct flows around the proposed building, allowing for additional 
infiltration 

• Step 4:  Implement Source Controls 
o Erosion control measures will be installed during prior to, and during the initial 

construction activities at the site to provide source control of sediment 
o Landscaping will be placed within the proposed development and permanent seeding 

of all disturbed areas will be completed per the Grading and Erosion Control Plan 
requirements 

o No other potential pollutants are anticipated from the site, post construction 
 
The development of this site will have no adverse impacts on downstream properties.   
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8.0 EROSION CONTROL PLAN 
The site construction consists of constructing a new pump station and an asphalt access road, 
disturbing 0.98 acres of area. This does not require an Erosion and Stormwater Quality Control Permit. 
However, a Grading and Erosion Control Plan will be submitted in separate Construction Plans. 
 
 

9.0 FLOODPLAIN STATEMENT 
No portion of the developed site is located within a designated FEMA 100-year floodplain according to 
the information published in the Federal Emergency Management Agency Flood Plain Map No. 
08041C0295G dated December 7th, 2018. No portion of the site lies within the Zone ‘A’ of Black Squirrel 
Creek as noted on Map No. 08041C0295G. 
 
 

10.0 DRAINAGE BASIN FEES 
The proposed development is located within the Black Squirrel Drainage Basin, which assesses 
drainage and bridge fees at the time of platting.  A plat is not proposed as part of this project, so do 
drainage or bridge fees are due.   
 
 

10.0 CONSTRUCTION COST OPINION 
Flows will either sheet flow or be directed to outfall points via ditch.  No culverts, storm sewers, or other 
drainage structures are needed for this project, and no Construction Cost Opinion is required for this 
report.   
 

11.0 CONCLUSIONS 
For this 9.75-acre site, work will include constructing a booster pump station and 15’ wide asphalt 
access road. Additionally, a secondary gate access road will be constructed that will allow access from 
the site from the private driveway south of the property. The total anticipated disturbance of the site will 
be 0.9 acres. The development increases total routed flows exiting the site at Design Point 2 (DP2) from 
15.9 cfs to 16.8 cfs for the 10-year storm, while the 100-year storm flow increases from 46.9 cfs to 48.4 
cfs. These increases do not warrant the need for detention. All developed flows will continue to flow 
along existing drainage patterns.   
 
Disturbed areas shall be permanently stabilized as soon as construction activities are completed. Areas 
to be re-vegetated shall be treated with soil amendments to provide an adequate growth medium to 
sustain vegetation and shall match the pre-existing, pre-disturbed vegetation cover. Erosion control 
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measures will be installed during construction of the proposed site per the approved Grading and 
Erosion Control Plan to be submitted separately for review and approval. Site runoff, storm drains, and 
appurtenances associated with the development of the Triview Metropolitan District Northern Delivery 
System Booster Pump Station will not adversely affect the downstream and surrounding developments.  
 
 

12.0 REFERENCES 
Black Squirrel Creek Drainage Basin Planning Study Final Report, City of Colorado Springs and El Paso 
County, January of 1989 
 
Flood Insurance Rate Map Number 08041C0295G, Federal Emergency Management Agency Floodplain 
Data, revised December 7, 2018 
 
Municipal Code Corporation (2018). Drainage Criteria Manual of El Paso County, Colorado (DPM) 
 
Urban Drainage and Flood Control District (June 2017). Urban Storm Drainage Criteria Manual, Volume 
1-3. 
 
USDA, NRCS. Soil Survey of El Paso County Area, Colorado. 
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Northern Delivery Service Booster Pump Station
PROJ.224.29
C FACTOR CALCULATION SHEET

EXISTING CONDITIONS
RUNOFF COEFICIENT
TYPE A/B SOILS
LAND USE Imperv % 10 YR 100 YR

UNDEV 0 0.15 0.35
GRAVEL ROAD 80 0.63 0.7
ASPHALT ROAD 100 0.92 0.96
ROOFS 90 0.75 0.81

TOTAL
AREA AREA UNDEV GRAVEL ASPHALT ROOFS 10 100
DESIG. (acre) ROAD ROAD YR YR
OS1 3.85 3.27 0.58 0.00 0.00 0.22 0.40 12.05
OS2 3.68 3.54 0.14 0.00 0.00 0.17 0.36 3.04
Aex 3.89 3.79 0.10 0.00 0.00 0.16 0.36 2.06
Bex 2.37 2.15 0.22 0.00 0.00 0.19 0.38 7.43
Cex 7.96 7.75 0.21 0.00 0.00 0.16 0.36 2.11
Dex 3.98 3.98 0.00 0.00 0.00 0.15 0.35 0.00
Eex 2.79 2.52 0.02 0.00 0.25 0.22 0.39 8.64
Fex 1.15 0.99 0.03 0.00 0.13 0.25 0.41 12.26
Gex 0.96 0.96 0.00 0.00 0.00 0.15 0.35 0.00

3.49

EXISTING CONDITIONS

% IMPERVIOUS 
CALCULATED CSURFACE CONDITION  AREAS

Site Percent Impervious, %



PROPOSED CONDITIONS
RUNOFF COEFICIENT
TYPE A/B SOILS
LAND USE Imperv % 10 YR 100 YR

UNDEV 0 0.15 0.35
GRAVEL ROAD 80 0.63 0.7
ASPHALT ROAD 100 0.92 0.96
ROOFS 90 0.75 0.81

TOTAL
AREA AREA UNDEV GRAVEL ASPHALT ROOFS 10 100
DESIG. (acre) ROAD ROAD YR YR
OS1 3.85 3.27 0.58 0.00 0.00 0.22 0.40 12.05
OS2 3.72 3.58 0.14 0.00 0.00 0.17 0.36 3.01
A 3.89 3.79 0.10 0.00 0.00 0.16 0.36 2.06
B 2.37 2.12 0.21 0.04 0.00 0.21 0.39 8.78
C 7.96 7.72 0.21 0.03 0.00 0.16 0.36 2.49
D 3.98 3.83 0.00 0.15 0.00 0.17 0.37 3.77
E 2.83 2.45 0.00 0.10 0.28 0.25 0.42 12.44
F 1.15 0.99 0.03 0.00 0.13 0.25 0.41 12.26
G 0.96 0.85 0.00 0.11 0.00 0.22 0.42 11.46

5.35

PROPOSED CONDITIONS
SURFACE CONDITION  AREAS CALCULATED C

% IMPERVIOUS 

Site Percent Impervious, %



Northern Delivery Service Booster Pump Station
PROJ.224.29
DRAINAGE CALCULATION SHEET
file:North Delivery Service Booster Pump Station.xlsx
OCTOBER 2022

Initial Tci Travel Time
AREA AREA C10 C100 C10 X A C100 X A Slope ti Slope V Tt TC I10 I100 Q10 Q100 AREA 
DESIG. (acre) (10 yr) (100 yr) L (ft) (%) (min) L (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (cfs) (cfs) DESIG.

EXISTING 
CONDITIONS 

OS1 3.85 0.22 0.40 0.85 1.54 100 5.50 9.38 780 6.10 2.40 5.42 14.79 4.13 5.95 3.5 9.2 OS1
OS2 3.69 0.17 0.36 0.63 1.33 100 7.40 8.98 495 6.60 2.50 3.30 12.28 4.46 6.41 2.8 8.5 OS2
Aex 3.89 0.16 0.36 0.62 1.40 100 7.20 9.16 1125 5.90 2.40 7.81 16.98 3.89 5.60 2.4 7.8 Aex
Bex 2.37 0.19 0.38 0.45 0.90 80 11.40 6.82 635 5.70 2.20 4.81 11.63 4.55 6.55 2.1 5.9 Bex
Cex 7.96 0.16 0.36 1.27 2.87 100 10.60 8.07 1000 8.60 2.80 5.95 14.02 4.23 6.08 5.4 17.4 Cex
Dex 3.98 0.15 0.35 0.60 1.39 100 10.20 8.26 580 9.70 3.10 3.12 11.37 4.59 6.61 2.7 9.2 Dex
Eex 2.79 0.22 0.39 0.61 1.09 70 24.20 4.81 535 10.20 3.20 2.79 7.60 5.30 7.62 3.3 8.3 Eex
Fex 1.15 0.25 0.41 0.29 0.47 55 3.20 8.03 180 14.40 3.30 0.91 8.94 5.01 7.21 1.4 3.4 Fex
Gex 0.96 0.15 0.35 0.14 0.34 100 12.00 7.82 155 12.90 3.20 0.81 8.63 5.08 7.30 0.7 2.5 Gex
DP1 (Eex + Fex + Gex 
+ OS2) 8.59 0.19 0.38 1.67 3.22 100 12.00 7.46 750 7.90 2.70 4.63 12.09 4.49 6.46 7.5 20.8

DP1 (Eex + Fex + 
Gex + OS2)

DP2 (DP1 + Cex + Dex 
+ OS1) 24.38 0.18 0.37 4.39 9.02 100 10.60 7.89 1880 7.30 2.60 12.05 19.94 3.61 5.19 15.8 46.9

DP2 (DP1 + Cex + 
Dex + OS1)

PROPOSED 
CONDITIONS 

OS1 3.85 0.22 0.40 0.85 1.54 100 5.50 9.38 780 6.10 2.40 5.42 14.79 4.13 5.95 3.5 9.2 OS1
OS2 3.68 0.17 0.36 0.63 1.32 100 7.40 8.98 495 6.60 2.50 3.30 12.28 4.46 6.41 2.8 8.5 OS2
A 3.89 0.16 0.36 0.62 1.40 100 7.20 9.16 1125 5.90 2.40 7.81 16.98 3.89 5.60 2.4 7.8 A
B 2.37 0.21 0.39 0.50 0.92 80 11.40 6.67 635 5.70 2.20 4.81 11.48 4.58 6.58 2.3 6.1 B
C 7.96 0.16 0.36 1.27 2.87 100 10.60 8.07 1000 8.60 2.80 5.95 14.02 4.23 6.08 5.4 17.4 C
D 3.98 0.17 0.37 0.68 1.47 100 10.20 8.08 580 9.70 3.10 3.12 11.20 4.62 6.65 3.1 9.8 D
E 2.83 0.25 0.42 0.71 1.19 70 24.20 4.65 535 10.20 3.20 2.79 7.43 5.34 7.68 3.8 9.1 E
F 1.15 0.25 0.41 0.29 0.47 55 3.20 8.03 180 14.40 3.30 0.91 8.94 5.01 7.21 1.4 3.4 F
G 0.96 0.22 0.42 0.21 0.40 100 12.00 7.25 155 12.90 3.20 0.81 8.05 5.20 7.48 1.1 3.0 G

DP1 (E + F + G + OS2) 8.62 0.21 0.39 1.82 3.39 100 12.00 7.32 750 7.90 2.70 4.63 11.95 4.51 6.48 8.2 22.0
DP1 (E + F + G + 

OS2)
DP2 (DP1 + C + D + 
OS1) 24.41 0.19 0.38 4.62 9.27 100 10.60 7.81 1880 7.30 2.60 12.05 19.87 3.62 5.20 16.7 48.2

DP2 (DP1 + C + D + 
OS1)



Manning Formula:  

 Irregular Section
Input

Flow 3.8 cfs
Slope 0.085 ft/ft

Sta Elev n Sta Elev n Sta Elev n Sta Elev n
0 1.25 0.05 5 0 0.05 10 1.25 0.05

Output
WSElev 0.523 ft
Flow Area 1.09 sf
Velocity 3.47 fps
Velocity Head 0.187 ft
Top Width 4.18 ft
Froude Number 1.20
Critical WSElev 0.562 ft
Critical Slope  ft/ft

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0 1 2 3 4 5 6 7 8 9 10

Untitled    9/29/2022 
ManningSolver v1.019
Copyright (c) 2000 Current Applications

Proposed Swale 10-Year Flows



Manning Formula:  

 Irregular Section
Input

Flow 9.1 cfs
Slope 0.085 ft/ft

Sta Elev n Sta Elev n Sta Elev n Sta Elev n
0 1.25 0.05 5 0 0.05 10 1.25 0.05

Output
WSElev 0.726 ft
Flow Area 2.11 sf
Velocity 4.32 fps
Velocity Head 0.290 ft
Top Width 5.81 ft
Froude Number 1.26
Critical WSElev 0.797 ft
Critical Slope  ft/ft
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Untitled    9/29/2022 
ManningSolver v1.019
Copyright (c) 2000 Current Applications

Proposed Swale 100-Year Flows
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SCALE IN FEET

EXISTING SUB-BASIN BOUNDARY

1. THERE IS NO FEMA FLOODPLAIN WITHIN THE PROPOSED SITE.
FEMA MAP: 

EFFECTIVE: 12/7/2018

2. MIN CONTOUR INTERVAL IS 5' AND MAX CONTOUR INTERVAL
IS 10'. COUNTY CRITERIA STATES, "FOR SUBDIVISIONS
INVOLVING RURAL LOTS GREATER THAN 1 ACRE, THE
MAXIMUM INTERVAL MAY BE 5 FEET WHERE APPROVED. IN
TERRAIN GREATER THAN 10% - 10 FEET."

EXIST 10 YEAR ACCUMULATED FLOW, CFS

EXIST 100 YEAR ACCUMULATED FLOW, CFS

EXIST DESIGN POINT

EXIST BASIN INFORMATION

EXIST BASIN CALLOUT

XX XX.X
XX.X

EXIST 100 YEAR STORM, CFS

EXIST 10 YEAR STORM, CFS

EXIST BASIN AREA, ACRES

EXIST BASIN DESIGNATION

XX
XX

A1A

XX

EXISTING DIRECTION OF DRAINAGE
FLOW

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

7290

7291

EXISTING TIME OF
CONCENTRATION PATH

EXISTING PROPERTY BOUNDARY

BENCHMARKS

LEGEND

AREA
OF WORK

EXISTING FENCE

EXISTING EASEMENT LINE

EXISTING STREAM CENTERLINE

EXISTING MOUSE HABITAT

EXISTING CONDITIONS

SUB-BASIN AREA (AC) Q10 (CFS) Q100 (CFS)

OS1 3.85 3.5 9.2

OS2 3.69 2.8 8.5

Aex 3.89 2.4 7.8

Bex 2.37 2.1 5.9

Cex 7.96 5.4 17.4

Dex 3.98 2.7 9.2

Eex 2.79 3.3 8.3

Fex 1.15 1.4 3.4

Gex 0.96 0.7 2.5

DESIGN POINT AREA (AC) Q10 (CFS) Q100 (CFS)

DP1 (Eex + Fex +
Gex + OS2) 8.59 7.5 20.8

DP2 (DP1 + Cex +
Dex + OS1) 24.38 15.8 46.9

NOTES:

EXISTING PROPERTY BOUNDARY
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SCALE IN FEET

PROPOSED SUB-BASIN BOUNDARY

PROPOSED 10 YEAR ACCUMULATED FLOW, CFS

PROPOSED 100 YEAR ACCUMULATED FLOW, CFS

PROPOSED DESIGN POINT

PROPOSED BASIN INFORMATION

PROPOSED BASIN CALLOUT

XX XX.X
XX.X

PROPOSED 100 YEAR STORM, CFS

PROPOSED 10 YEAR STORM, CFS

PROPOSED BASIN AREA, ACRES

PROPOSED BASIN DESIGNATION

XX
XX

A1A

XX

PROPOSED DIRECTION OF DRAINAGE
FLOW

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

7290

7291

PROPOSED TIME OF
CONCENTRATION PATH

EXISTING PROPERTY BOUNDARY

LEGEND

BENCHMARKS

PROPOSED ASPHALT PAVEMENT

EXISTING FENCE

EXISTING EASEMENT LINE

EXISTING STREAM CENTERLINE

EXISTING MOUSE HABITAT

AREA
OF WORK

PROPOSED CONDITIONS

SUB-BASIN AREA (AC) Q10 (CFS) Q100 (CFS)

OS1 3.85 3.5 9.2

OS2 3.68 2.8 8.5

A 3.89 2.4 7.8

B 2.37 2.3 6.1

C 7.96 5.4 17.4

D 3.98 3.1 9.8

E 2.83 3.8 9.1

F 1.15 1.4 3.4

G 0.96 1.1 3.0

DESIGN POINT AREA (AC) Q10 (CFS) Q100 (CFS)

DP1 (E + F + G +
OS2) 8.66 8.3 22.1

DP2 (DP1 + C + D +
OS1) 24.45 16.8 48.3

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

7290

7291

1. THERE IS NO FEMA FLOODPLAIN WITHIN THE PROPOSED SITE.
FEMA MAP: 

EFFECTIVE: 12/7/2018

2. MIN CONTOUR INTERVAL IS 5' AND MAX CONTOUR INTERVAL
IS 10'. COUNTY CRITERIA STATES, "FOR SUBDIVISIONS
INVOLVING RURAL LOTS GREATER THAN 1 ACRE, THE
MAXIMUM INTERVAL MAY BE 5 FEET WHERE APPROVED. IN
TERRAIN GREATER THAN 10% - 10 FEET."

NOTES:

PROPOSED WATERLINE

PROPOSED UNDERGROUND ELECTRIC
LINE
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