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FINAL DRAINAGE REPORT 

FOR 

WIDEFIELD WATER & SANITATION DISTRICT 

BOOSTER 2 PUMP STATION REPLACEMENT 
 

PURPOSE 
 

This document is intended to serve as the Final Drainage report for the Widefield Water & Sanitation 

District Booster 2 Pump Station. The purpose of this document is to identify and analyze the on and 

offsite drainage patterns and to ensure that post development runoff is routed through the site safely. 

 

 

GENERAL LOCATION AND DESCRIPTION 
 

The Widefield Water & Sanitation District (WWSD) Booster 2 Pump Station and associated 
infrastructure and site improvements are to be constructed within both an un-platted parcel and Tract D  
of Widefield County Club Heights East both of which contiguous and under the ownership of the 
WWSD. 

 
The parcels of land are located within a portion of the northwest quarter of the southeast quarter and 
within a portion of the southwest corner of the northeast quarter of Section 19, Township 15 South, 
Range 65 West of the 6th P.M. in El Paso County, Colorado. The site to the north and south by 
developed residential lots (Lot 7 & Lot 8 of Block 1) within Widefield Country Club Heights East and to 
east by existing Metropolitan Street Rights-of-Way and to the west by a portion of the Fountain Mutual 
Irrigation Company Channel (FMIC). Flows from this site are tributary to the East Big Johnson drainage 
basin and are ultimately tributary to Fountain Creek. 

 

With the exception of the existing tank, pump house, fences and underground utilities the two parcels 
remain largely undeveloped. Vegetation is sparse, consisting of native grasses. The site has likely 
experienced overlot grading activities associated within the construction of the existing facilities and 
adjacent subdivision which occurred in the latter part of the 1970’s. The existing site terrain generally 
slopes from east to west at grade rates that vary between 1% and 10%. The side slopes of the adjacent 
FMIC channel, directly to the west and southwest of the subject possess steep vegetative slopes that 
typically range between 1:1-2:1 (H:V). 

 
As previously discussed the proposed site improvement will include a new pump station building and 
gravel access/parking lot. A small asphalt or concrete access drive with cantilever gate and additional 
security fencing will added along with below ground utility extensions necessary to connect the pump 
house to the existing tank site and subsequent waterlines. A small storm water collection system and 
landscaping will also be provided. 

 
SOILS 

 
Soils for this project are delineated on the Soils map in the appendix as have been determined to be 
Truckton Sandy Loam (97) and Wiley Silt Loam which have been characterized as Hydrologic Soil Types 
"A". Soils in the study area are shown as mapped by S.C.S. in the "Soils Survey of El Paso County Area". 
As previously discussed, vegetation on the site is sparse, consisting of native grasses and weeds. 
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HYDROLOGIC CALCULATIONS 
 

Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm 

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual. The 

Rational Method was used to estimate stormwater 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 and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data 
sheets are included in the appendix of this report. 

 

 
FLOODPLAIN STATEMENT 

 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 
Panel No. 08041C0952 G, effective date December 07, 2018.  An annotated FIRM Panel (Floodplain  
Map) is included in the Appendix to illustrate that NO portion of the site lies within the regulatory 100- 
year floodplain. 

 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El  
Paso County Drainage Criteria Manuals. Calculations were performed to determine runoff quantities for 

the 5-year and 100-year frequency storms for developed conditions using the Rational Method as 
required for basins having areas less than 100 acres. 

 
FOUR STEP PROCESS/WATER QUALITY 

 

The proposed project is considered to be development with less than 1 acre of disturbance and is not part of 
a large common plan of development or sale, as a result no water quality improvements are required per the 
El Paso County Municipal Separate Storm Sewer System (MS4) Permit. 

 
The proposed and existing conditions have been developed for information purposes and to ensure runoff 
is safely routed and erosion control is properly implemented. As the proposed earthwork moving 
activities are anticipated to exceed 500 cubic yards a Stormwater manage Program Plan (SWMP) and 
Erosion and Stormwater Quality Control Permit (ESQCP) will be provided. A copy of the Proposed 
Grading and Erosion Control Plans are provided within the appendix of this report. 

 

EXISTING DRAINAGE CONDITIONS 

 
The two parcels that make up the existing site consist of approximately 1.69 acres. With the exception of 
the existing tank, pump house, fences and underground utilities the parcels remain largely undeveloped. 
The existing site terrain generally slopes from east to west at grade rates that vary between 1% and 10%. 
A small ridgeline which runs east to west generally divides the subject site into a north and south basin. 
With the exception of a small portion of the adjacent residential lot located to the south of the site and a 
very small portion of the adjacent Rights-of-Way (0.01 ac), the site is not burdened by offsite runoff, 
having nearly all of the site drainage directed to the adjacent Fountain Mutual Irrigation Company 
Channel as sheet flow.  Onsite inspection shows limited reeling along the channel slopes from subject site 
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runoff. A small onsite area located at the southeast corner of the site (0.03 acres) discharges to the 
adjacent Metropolitan street curb and gutter where it is direct to a low point and sump inlet located north 
of the subject site. Flows intercepted by the inlet appear to be directed to the FMIC via an existing storm 
sewer (located to the north of lot 7). 

 

Detailed Existing Drainage Discussion 
 

Basin OS1, 0.01 acres, (Q5<0.1 cfs, Q100<0.1 cfs), consists of a small area of existing vegetated rights of 
way located to the west of the subject site. Runoff produced within the Basin OS1 sheet flows to into  
Basin A. 

 
Basin A, 0.83 acres, (Q5=0.3 cfs, Q100=1.9 cfs), consists of a portion of the undeveloped Tract D. Runoff 
produced within the Basin A combines with flows from Basin OS1 and travels as both sheet and 
concentrated runoff to the northwest and to the existing FMIC channel.        The combined runoff from the 
0.84 acres totals 0.3 cfs and 2.0 cfs in the 5 and 100 year storm events respectively at east channel bank 
(Design Point 1). 

 
Basin OS2, 0.11 acres, (Q5=0.1 cfs, Q100=0.4 cfs), consists of a portion of residential Lot 3, Blk 1 of 
Widefield County Club Heights East. Runoff produced within the Basin OS2 travel west as sheet flow and 
enters Basin B along the southern property boundary. 

 
Basin B, 0.83 acres, (Q5=0.4 cfs, Q100=2.3 cfs), consists of the majority of the south half of the site and 
includes the existing pump house and water tank. Runoff from Basin B combines with flows from offsite 
basin OS2 and travels as sheet and concentrated flow to the south west property line and the existing FMIC 
channel at Design Point 2 (Q5=0.3 cfs, Q100=2.7 cfs). 

 
Basin C, 0.03 acres, (Q5<0.1 cfs, Q100=0.1 cfs), consists of a segment of existing vegetated roadway rights 
of way. Runoff produced within the Basin C sheet flows to the west curb and gutter of existing 
Metropolitan Street. Flows collected with the west curb and gutter section is conveyed north to an existing 
offsite sump inlet. 

 

 

PROPOSED DRAINAGE CHARACTERISTICS 
 

General Concept Drainage Discussion 
 

In the proposed condition the site improvements will include installation of a new pump station building 
and gravel access/parking lot. A small asphalt or concrete access drive with cantilever gate  and 
additional security fencing will added along with the various below ground utility extensions necessary  
to connect the pump house to the existing tank site and subsequent waterlines. Runoff within the south 
half of the two parcels generally not be disturbed and will continue to drain as in the existing condition. 
While drainage from the north half of the site, where improvements are proposed, will now be collected 
and conveyed by a pair of earthen swales which will direct runoff to a proposed storm drain located at  
the far west end of the site. A small offsite easement will be required to construct and maintain the 
proposed storm sewer pipe and outfall.  A riprap pad is proposed at the terminus of the pipe to protect the 
existing channel from any erosion that otherwise might be caused from the existing concentrated. In 
addition to the riprap armoring around the proposed flared end section, seeded permanent erosion control 
blanket is proposed to aid in protecting and restoring vegetation to the steep slope of the FMIC channel, 
where the channel bank will need to be removed and replaced in order to install the pipe. A small amount 
of riprap is also planned at the entrance of the storm sewer to stabilize the steep slope at the proposed 
FES.  A detailed drainage discussion for each proposed conditions sub-basin is described
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below. A worksheet detailing the calculated coefficients for each sub-basin and developed times of 
concentration can be found in the appendix under Hydrologic Calculations. 

 

Detailed Drainage Discussion 
 

Basin A1, 0.07 acres, (Q5<0.1 cfs, Q100=0.2 cfs), consists of a segment of slope grading located along the 
north and northwest sides of the development. Flows produced within the Basin A1 sheet flow to the 
existing FMIC channel as in the existing condition. Flows reaching the northwest boundary of the site at 
Design Point 1 are calculated at less than 0.1 cfs the 5 year event and 0.2 cfs in the 100 year storm event. 

 
Basin A2, 0.50 acres, (Q5=1.4 cfs, Q100=2.5 cfs), consists of a portion of the proposed booster pump house, 
proposed gravel parking area as well as re-vegetated portions of the existing lot. Runoff from Basin A1 is 
routed as surface runoff via a min. 1’deep earthen swale to DP1A. 

 
Basin OS1, 0.01 acres, (Q5<0.1 cfs, Q100<0.1 cfs), consists of a small area of existing vegetated rights of 
way located to the west of the subject site. Runoff produced within the Basin OS1 sheet flows to into  
Basin A3. 

 
Basin A3, 0.35 acres, (Q5=0.1 cfs, Q100=0.4 cfs), consists of a portion of the proposed booster pump house, 
proposed gravel parking area as well as re-vegetated portions of the existing lot. Runoff from Basin A3 is 
routed as surface runoff via a min. 1’deep earthen swale to DP1A, where it ultimately combines with flows 
from Basins OS1 and A2 at a proposed 18” private reinforced concrete culvert totaling Q5=0.8 cfs, 
Q100=2.6 cfs. The installation of a culvert to convey runoff from the site directly to the FMIC, will 
significantly reduce any potential erosion caused by the uncontrolled release of developed runoff across  
the steep channel embankment slopes. 

 
JDS Hydro has determined in correspondence with the FMIC that approximately 50 cfs is conveyed by the 
irrigation channel. Given an calculated slope of 0.05%, a bottom width of approximately 9’ and 1 to 1 
(H:V) side slopes and a n value of 0.03,  the calculated normal depth of the channel is approximately 30”  
at a velocity of 1.7’ feet per second. This low tailwater condition will not adversely affect the proposed 
hydraulics of the proposed storm culvert given the pipe grade and entrance elevation and limited runoff 
there by allowing for free discharge.  Given the design slope of 13.5% the proposed 18” culvert will  
convey the 2.6 cfs at a normal depth of 3.2” and at a velocity of 12.4 feet per second in the 100 year event. 
Refer to the Hydraulic Calculations portion of the appendix for additional information. 

 
Basin OS2, 0.11 acres, (Q5=0.1 cfs, Q100=0.4 cfs), consists of a portion of residential Lot 3, Blk 1 of 
Widefield County Club Heights East. Runoff produced within the Basin OS2 travel west as sheet flow and 
enters Basin B along the southern property boundary. 

 
Basin B, 0.74 acres, (Q5=0.4 cfs, Q100=2.1 cfs), consists of the majority of the south half of the site and 
includes the existing pump house and water tank. Runoff from Basin B combines with flows from offsite 
basin OS2 and travels as sheet and concentrated flow to the south west property line and the existing FMIC 
channel at Design Point 2 (Q5=0.6 cfs, Q100=2.9 cfs). 

 
Basin C, 0.03 acres, (Q5<0.1 cfs, Q100=0.1 cfs), consists of a segment of existing vegetated roadway rights 
of way. Runoff produced within the Basin C sheet flows to the west curb and gutter of existing 
Metropolitan Street. Flows collected with the west curb and gutter section is conveyed north to an existing 
offsite sump inlet. 

 
It should be noted that the estimated combined runoff discharged from the site in the existing condition 
totals  ~  4.7  cfs  (direct  addition  of  DP1,  DP1A  &DP2)  while  the  total  discharge  from  the proposed 
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condition  is  only  slightly  higher  at  5.7  cfs  (direct  addition of DP1&DP2). These minor increases in 
flows of approximately 1 cfs are considered negligible.   With the installation of the recommended 
infrastructure, and the presence of an adequate outfall structure, no negative effects are anticipated to water 
quality or downstream facilities.   Furthermore thru the implementation of outfall protection , slope 
stabilization as well as site stabilization (reseeding) the potential of erosion from construction and function 
should be mitigated. 

 

EROSION CONTROL 
 

It is the policy of the El Paso County that we submit a grading and erosion control plan with the drainage 

report. Proposed erosion control blanket, silt fence, vehicle traffic control, concrete washout area are 

proposed as erosion control measures. Recommendations for Stabilized staging area and stockpile 

management are also included. 

CONSTRUCTION COST OPINION 
 

(Private) Drainage Facilities NON-Reimbursable: 

Item        Description Quantity Unit Cost Cost 

1. 18" Storm Sewer 50 LF $60 /LF $3,000.00 

2. 18” Flared End Sections 2 EA $900 /EA $1,800.00 

3. D50=9” Riprap 5 CY $50 /CYF $250.00 

4. Erosion Control Blanket 26 SY $9 /SY   $234.00 

Total $ $5,284.00 
 

DRAINAGE & BRIDGE FEES 
 

The site is currently platted as a Tract.  No re-plat is being submitted and the structure is being constructed 
on the Tract via administrative relief (ADM-19-026) in which it was determined that the proposed project 
will not require a “1041” permit.  Thus no drainage and bridge fees are required for the development of the 
site. 

 
M &S Civil Consultants, Inc. (M&S) cannot and does not guarantee the construction cost will not vary 
from these opinions of probable costs. These opinions represent our best judgment as design 
professionals familiar with the construction industry and this development in particular. The above is 
only an estimate of the facility cost and drainage basin fee amounts in 2017. 

 

 
SUMMARY 

 

The installation of the proposed facilities associated the construction of Widefield Water and Sanitation 

District Booster 2 Pump Station site shall not adversely affect adjacent or downstream properties per this 

final drainage report. The proposed drainage facilities will adequately convey, detain and route runoff 

from tributary onsite and existing offsite flows to the Sand Creek Drainage channel. Maintenance of the 

proposed private facilities shall be the responsibility of the WWSD. 
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BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres) (Acres)

A 36008.1896 0.83 0.00 0.90 0.96 0.00 0.59 0.70 0.83 0.09 0.36 0.09 0.36

B 36198.4781 0.83 0.03 0.90 0.96 0.00 0.59 0.70 0.80 0.09 0.36 0.12 0.38

C 1281.6639 0.03 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.09 0.36 0.09 0.36

OS1 520.2481 0.01 0.00 0.90 0.96 0.00 0.30 0.50 0.01 0.09 0.36 0.09 0.36

OS2 4830.2806 0.11 0.02 0.90 0.96 0.00 0.30 0.50 0.10 0.09 0.36 0.20 0.44

WIDEFIELD WATER AND WASTEWATER DISTRICT  - BOOSTER 2 PUMP STATION

EXISTING CONDITIONS DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

RUNOFF COEFFICIENT

MS CIVIL, INC

PDR Existing Drainage Calcs.xls Page 1 8/27/2019



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

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

A 0.83 0.09 0.36 0.09 100 5.5 10.4 90 2.9% 1.2 1.3 11.7 11.1 3.9 6.5 0.3 1.9

B 0.83 0.12 0.38 0.12 60 4 7.3 150 5.3% 1.6 1.5 8.9 11.2 4.3 7.2 0.4 2.3

C 0.03 0.09 0.36 0.09 15 0.3 5.6 0 0.0% 0.0 0.0 5.6 10.1 5.0 8.4 0.0 0.1

OS1 0.01 0.09 0.36 0.09 10 0.2 4.6 0 0.0% 0.0 0.0 4.6 10.1 5.3 8.9 0.0 0.0

OS2 0.11 0.20 0.44 0.20 50 2 7.3 0 0.0% 0.0 0.0 7.3 10.3 4.6 7.7 0.1 0.4

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Date:

Checked by:

EXISTING CONDITIONS DRAINAGE CALCULATIONS

WIDEFIELD WATER AND WASTEWATER DISTRICT  - BOOSTER 2 PUMP STATION

Time of Travel (T t )

DLM

From DCM Table 5-1

8/26/2019

(Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS 

VAS

INTENSITY *

MS CIVIL, INC.

PDR Existing Drainage Calcs.xls Page 1 8/27/2019



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

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

1 OS1, A 0.08 0.30 11.7 3.9 6.5 0.3 2.0

2 OS2, B, C 0.13 0.38 8.9 4.3 7.2 0.6 2.7

Basin A Tc was used

Basin B Tc was used

WIDEFIELD WATER AND WASTEWATER DISTRICT  - BOOSTER 2 PUMP STATION

EXISTING CONDITIONS DRAINAGE CALCULATIONS

(Basin Routing Summary)

From Area Runoff Coefficient Summary Time of Travel (T t )

MS CIVIL, INC.

PDR Existing Drainage Calcs.xls Page 1 8/27/2019



BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres) (Acres)

A1 2864.3099 0.07 0.00 0.90 0.96 0.00 0.59 0.70 0.07 0.09 0.36 0.09 0.36

A2 21650.5603 0.50 0.06 0.90 0.96 0.09 0.59 0.70 0.35 0.09 0.36 0.27 0.49

A3 15244.5339 0.35 0.02 0.90 0.96 0.07 0.59 0.70 0.27 0.09 0.36 0.22 0.45

B 32440.8858 0.74 0.03 0.90 0.96 0.00 0.59 0.70 0.71 0.09 0.36 0.13 0.39

C 1281.6639 0.03 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.09 0.36 0.09 0.36

OS1 207.67 0.00 0.00 0.90 0.96 0.00 0.30 0.50 0.00 0.09 0.36 0.09 0.36

OS2 4830.2806 0.11 0.02 0.90 0.96 0.00 0.30 0.50 0.10 0.09 0.36 0.20 0.44

WIDEFIELD WATER AND WASTEWATER DISTRICT  - BOOSTER 2 PUMP STATION

PROPOSED CONDITIONS DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

RUNOFF COEFFICIENT

MS CIVIL, INC

PDR Proposed Drainage Calcs.xls Page 1 8/27/2019



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

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

A1 0.07 0.09 0.36 0.09 10 0.5 3.4 0 0.0% 0.0 0.0 5.0 10.1 5.2 8.7 0.0 0.2

A2 0.50 0.27 0.49 0.27 90 5.5 7.8 285 1.9% 1.4 3.4 11.2 12.1 3.8 6.5 0.5 1.6

A3 0.35 0.22 0.45 0.22 90 5.5 8.3 250 2.2% 1.5 2.8 11.1 11.9 3.9 6.5 0.3 1.0

B 0.74 0.13 0.39 0.13 60 4 7.3 150 5.3% 1.6 1.5 8.8 11.2 4.3 7.2 0.4 2.1

C 0.03 0.09 0.36 0.09 15 0.3 5.6 0 0.0% 0.0 0.0 5.6 10.1 5.0 8.4 0.0 0.1

OS1 0.00 0.09 0.36 0.09 10 0.2 4.6 0 0.0% 0.0 0.0 5.0 10.1 5.2 8.7 0.0 0.0

OS2 0.11 0.20 0.44 0.20 50 2 7.3 0 0.0% 0.0 0.0 7.3 10.3 4.6 7.7 0.1 0.4

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Date:

Checked by:

TOTAL  FLOWS 

VAS

INTENSITY *

PROPOSED CONDITIONS DRAINAGE CALCULATIONS

WIDEFIELD WATER AND WASTEWATER DISTRICT  - BOOSTER 2 PUMP STATION

Time of Travel (T t )

DLM

From DCM Table 5-1

8/26/2019

(Area Drainage Summary)
From Area Runoff Coefficient Summary

MS CIVIL, INC.

PDR Proposed Drainage Calcs.xls Page 1 8/27/2019



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

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

1 A1 0.01 0.02 5.0 5.2 8.7 0.0 0.2 Sheet flows to FMIR

1A OS1, A2, A3 0.21 0.40 11.9 3.9 6.5 0.8 2.6 Prop 18" RCP (private)

2 OS2, B, C 0.12 0.35 5.6 5.0 8.4 0.6 2.9 Sheet flows to FMIR

Basin A3 Tc was used

Basin A1 Tc was used

WIDEFIELD WATER AND WASTEWATER DISTRICT  - BOOSTER 2 PUMP STATION

PROPOSED CONDITIONS DRAINAGE CALCULATIONS

(Basin Routing Summary)

From Area Runoff Coefficient Summary Time of Travel (T t )

Basin C Tc was used

MS CIVIL, INC.

PDR Proposed Drainage Calcs.xls Page 1 8/27/2019
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Worksheet for 18" Pipe @ 13.5% - 2.6 cfs
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.135Channel Slope
in18.0Diameter
cfs2.60Discharge

Results

in3.2Normal Depth
ft²0.2Flow Area
ft1.3Wetted Perimeter
in1.9Hydraulic Radius
ft1.14Top Width
in7.3Critical Depth
%17.6Percent Full
ft/ft0.005Critical Slope
ft/s12.44Velocity
ft2.40Velocity Head
ft2.67Specific Energy

5.125Froude Number
cfs41.52Maximum Discharge
cfs38.59Discharge Full
ft/ft0.001Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%17.6Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in3.2Normal Depth
in7.3Critical Depth
ft/ft0.135Channel Slope
ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/29/2019

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



Worksheet for FMIC Irrigation Channel - 50 cfs
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
ft/ft0.001Channel Slope
H:V1.000Left Side Slope
H:V1.000Right Side Slope
ft9.00Bottom Width
cfs50.00Discharge

Results

in30.3Normal Depth
ft²29.1Flow Area
ft16.1Wetted Perimeter
in21.6Hydraulic Radius
ft14.05Top Width
in11.4Critical Depth
ft/ft0.015Critical Slope
ft/s1.72Velocity
ft0.05Velocity Head
ft2.57Specific Energy

0.211Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in30.3Normal Depth
in11.4Critical Depth
ft/ft0.001Channel Slope
ft/ft0.015Critical Slope
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GRADING AND EROSION CONTROL PLAN 
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PROPOSED AND EXISTING DRAINAGE MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






