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Engineer’s Statement

This report and plan for the drainage design of Monument Junction West Filing No. 1 Lot 4 was
prepared by me (or under my direct supervision) and is correct to the best of my knowledge and belief.
Said report and plan has been prepared in accordance with the City of Colorado Springs Drainage Criteria
Manual and is in conformity with the master plan of the drainage basin. I understand that the City of
Colorado Springs does not and will not assume liability for drainage facilities designed by others. I accept
responsibility for any liability caused by any negligent acts, errors or omissions on my part in preparing this
report.

SIGNATURE (Affix Seal):

Catherine M. Tessin Colorado P.E. No. 45004  Date

Developer’s Statement
I, the developer, have read and will comply with all of the requirements specified in this drainage
report and plan.

BurgerWorks, I.LLC
Name of Developer

Authorized Signature Date

William Tamminga
Printed Name

Title

908 N. John Redditt Tufkin, TX 75904
Address

City of Colorado Springs Statement:
Filed in accordance with Section 12.13.010 of the Subdivision Ordinance for the Town of Monument,
revised 1997 and 13.11.160 of the Zoning ordinance for the Town of Monument, revised 1997.

For Town of Monument Date
Conditions:
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FINAL DRAINAGE REPORT FOR
MONUMENT JUNCTION WEST FILING NO. 1LOT 4

PURPOSE
This document is the Final Drainage Report for Monument Junction West Fling No. 1 Lot 4. The
purpose of this report is to identify onsite and offsite drainage patterns, storm sewer, inlet locations, and

areas tributary to the site, and to safely route developed storm water runoff to adequate outfall facilities.

GENERAL DESCRIPTION

Monument Junction West Filing No. 1 Lot 4 is a 1.790-acre site located in Section 14, Township 11 South,
Range 67 West of the Sixth Principal Meridian in Town of Monument, County of El Paso, State of
Colorado. The site is bound on the south and east by existing Jackson Creek Parkway, to the south and
west by future Fat Tire Drive public right-of-way, and to the north by future Laughing Lab Way public
right-of-way. This site contains a proposed commercial/ retail building use. This Final Drainage Report is
being submitted in conjunction with the proposed PUD plan and Final Plat application for the Monument

Junction West Filing No. 1 Lot 4.

The average soil condition reflects Hydrologic Group “B” (Tomah-Crowfoot Loamy Sand) as determined
by the “Soil Survey of El Paso County Area,” prepared by the Web Soil Survey (NRCS). (See map in
Appendix).

EXISTING DRAINAGE CONDITIONS
The site is located within the Dirty Woman Creek Drainage Basin. Historically, this site drains in a

southwesterly direction with slopes ranging from 1% to 3%.

The subject site was studied as a commercial/retail land use within the “Final Drainage Report for
Monument Junction West Filing No. 1. The site was identified within the 1.4 acre “Basin B” and 1.0 acre
“Basin E” with “C” values of Cs=0.81 and C;00=0.88. Total flow from “Basin B” in the approved
Monument Junction West Filing No. 1 is Qs = 5 cfs, Q1= 8 cfs. Total flow from “Basin E” in the
approved Monument Junction West Filing No. 1 is Qs = 3 cfs, Q= 6 cfs. The proposed site
development matches the land use, grading configuration, and outfall locations assumed in the Final
Drainage Report for Monument Junction West Filing No. 1, also matching “C” values for developed

conditions.

As described in this report, developed flows are routed to the adjacent public right of way, Laughing Lab
Way and Fat Tire Drive.  “Basin B” is described to drain to a 10’ Type R sump inlet, labeled as Design
Page 1
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FINAL DRAINAGE REPORT FOR MONUMENT JUNCTION WEST FILNG
NO.1LOT 4

Point 2 with total flows anticipated as Qs = 6 cfs, Qi0= 10 cfs. “Basin E” is described to drain to a 5’
Type R sump inlet, labeled as Design Point 5 with total flows anticipated as Qs = 4 cfs, Q= 8 cfs.
Flows intercepted at Design Point 2 and 5 are ultimately routed to a 36” public storm sewer outfall that is
conveyed to the west through Monument Junction West Fling No. 1 Lot 3 and 5. A public full spectrum
detention pond is proposed within Monument Junction West Filing No. 1 Tract A.  This 6.555 ac-ft
facility has been sized to accept developed flows from the subject site. Stormwater will be detained and
treated for water quality prior to being released through an outlet structure near the southwest side of

Tract A.

PROPOSED DRAINAGE CONDITIONS

Developed runoff from Monument Junction West Filing No. 1 Lot 4 development will be conveyed to the
south and west in accordance with the Final Drainage Report for Monument Junction West Filing No. 1.
Stormwater will be routed into public storm laterals and then connected ultimately to the Full Spectrum
Detention Pond located in Tract A Monument Junction West Filing No. 1. Proposed development
matches the commercial/retail land use and associated “C” values and time of concentration rates
previously assumed in the overall Final Drainage Report, therefore proposed drainage conditions
described herein closely match developed flowrates and outfall points in conformance with that report. A

detailed description of the developed flows is as follows:

Design Point 1 (Qs = 0.7 cfs, Qio= 1.5 cfs) is composed of Basin D (0.25 ac). Basin D consists of

proposed private drive, parking, landscape areas. Flows from this basin is surface routed a 3’x5” D-9
private inlet. Pipe 1 is a private 12” storm sewer that is collecting Basin A (0.09 ac) of roof drains. A 127
private storm sewer (Pipe 3) will combine Design Point 1 flows with upstream Pipe 1 flows and then are
routed in a proposed 12” private storm pipe (Pipe Run 3) and are ultimately routed to the outfall into FSD
Facility in Monument Junction West Filing No. 1 Tract A. Overflow routing from this inlet is to the
south, where flows will overtop the high point in the asphalt and will drain along the south side of the site

to the next low point.

Design Point 2 (Qs = 0.6 cfs, Q1= 1.8 cfs) is composed of Basin E (0.38 ac). Basin E consists of

proposed private drive, parking, landscape areas. Flows are surface routed to a 3’x5” D-9 private inlet.
Along with upstream Pipe Run 3, stormwater is routed in a 127 private storm sewer (Pipe Run 4) and will
connect to the 5 Type R sump inlet in adjacent Fat Tire Drive. Proposed stormwater will ultimately

outfall into FSD Facility in Monument Junction West Filing No. 1 Tract A. Overflow routing from this

Page 2
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FINAL DRAINAGE REPORT FOR MONUMENT JUNCTION WEST FILNG
NO.1LOT 4

inlet is to the south, where flows will overtop the high point in the asphalt and will drain along the

southerly to the next low point.

Basin E (Qs = 0.6 cfs, Qo= 1.8 cfs) is 0.38 acres. Basin E consists of proposed private drive, parking,
landscape areas. Basin F (Qs = 0.3 cfs, Qi00= 0.5 cfs) is 0.06 acres. Basin E consists of proposed private
drive, parking, landscape areas. Basin F consists of landscape areas. Flows from both Basins are surface
routed along the private drive into the adjacent Fat Tire Drive north curbline to the 5 Type R inlet.
Proposed stormwater will ultimately outfall into FSD Facility in Monument Junction West Filing No. 1
Tract A. Overflow routing from this inlet is to the south, where flows will overtop the high point in the

asphalt and will drain along the southerly to the next low point.

Basin B (Qs = 1.6 cfs, Qio0= 3.3 cfs) is 0.60 acres. Basin B consists of proposed private drive, parking,
landscape areas. Basin C (Qs = 0.02 cfs, Q1= 0.2 cfs) is 0.06 acres. Basin E consists of proposed
private drive, parking, landscape areas. Basin C consists of landscape areas. Flows from both basins are
surface routed along the private drive into the adjacent Laughing I.ab Way south curbline to the 10” Type
R inlet. Proposed stormwater will ultimately outfall into FSD Facility in Monument Junction West Filing
No. 1 Tract A. Overflow routing from this inlet is to the south, where flows will overtop the high point in

the asphalt and will drain along the southerly to the next low point.

REGIONAL DETENTION AND STORMWATER QUALITY

The Drainage Criteria Manual specifies that this site is required to provide Full Spectrum Detention (FSD).
This site is part of an overall commercial development with a regional FSD facility located in Monument
Junction West Filing No. 1 that serves the subject property and adjacent lots with Filing No. 1. The FSD
facility has been sized to fully accept developed flows from the subject site. This facility will be privately

owned and maintained.

DRAINAGE CRITERIA

Hydrologic calculations were performed using the Town of Monument Standards, which follow the City
of Colorado Springs/ El Paso County Drainage Criterial Manual dated January 2021. The Rational
Method was used to estimate stormwater runoff anticipated from design storms for the 2 year- 100 year

recurrence intervals.

Page 3
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FINAL DRAINAGE REPORT FOR MONUMENT JUNCTION WEST FILNG

NO.1LOT 4
FLOODPLAIN STATEMENT

No portion of this site is located within a floodplain as determined by the Flood Insurance Rate Map

(F.LR.M.) Map Number 08041C 0278G effective date, December 7, 2018 (See Appendix).

SUMMARY

The proposed Monument Junction West Filing No. 1 Lot 4 is proposed to drain to onsite proposed
private storm facilities. Since the approved prior reports and MDDP anticipated the same land use, “C”
runoff coefficients, and time of concentration rates, the total stormwater from this development generally
is equal to what was anticipated in the previously approved reports and MDDP. All stormwater quality
and detention is handled in the Facility located in Tract A Monument Junction West Filing No. 1. All
stormwater is detained, and will be released at or below historic levels for all stormwater events prior to
being discharged to the approved private downstream storm outfall. No public drainage facilities are
anticipated with the development of this project site. All drainage facilities were sized using the current
Town of Monument and Drainage Criteria Manual and will safely discharge storm water runoff to
adequate outfalls. Development of this site will not adversely affect the downstream and surrounding

developments.

PREPARED BY:

Classic Consulting Engineers & Surveyors, LLC

Cathy M. Tessin, P.E.
Project Manager
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FINAL DRAINAGE REPORT FOR MONUMENT JUNCTION WEST FILNG
NO.1LOT 4

REFERENCES
1. City of Colorado Springs Drainage Criteria Manual dated 2021.
2. “Final Drainage Report for Monument Junction West Filing No. 17, dated March 2022, prepared

by Classic Consulting Engineers and Surveyors.
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Hydrologic Soil Group—EI Paso County Area, Colorado
(Monument Junction Fil. 1 Lot 4)
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Hydrologic Soil Group—EI Paso County Area, Colorado

(Monument Junction Fil. 1 Lot 4)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep
23,2018

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

Monument Junction Fil. 1 Lot 4

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
92 Tomah-Crowfoot loamy |B 3.6 100.0%
sands, 3 to 8 percent
slopes
Totals for Area of Interest 3.6 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

USDA

=0
|

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

4/6/2022
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Hydrologic Soil Group—EI Paso County Area, Colorado Monument Junction Fil. 1 Lot 4

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 4/6/2022
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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JOB NAME:

LOT 4 MONUMENT JUNCTION WEST FIL. 1

JOB NUMBER: 2589.20

DATE: 05/26/22

CALCULATED BY: CMT

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY

DEVELOPED AREA/IMPERVIOUS AREA LANDSCAPE/UNDEVELOPED AREAS WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC) | AREA (AC) C(2) C(5) C(100) | AREA (AC) C(2) C(5) C(100) C(2) C(5) C(100) CA(2) CA(5) CA(100)

A 0.09 0.09 0.89 0.90 0.96 0.00 0.02 0.08 0.35 0.89 0.90 0.96 0.08 0.08 0.09
B 0.60 0.39 0.89 0.90 0.96 0.21 0.02 0.08 0.35 0.59 0.61 0.75 0.35 0.37 0.45
C 0.06 0.00 0.89 0.90 0.96 0.06 0.02 0.08 0.35 0.02 0.08 0.35 0.00 0.00 0.02
D 0.25 0.15 0.89 0.90 0.96 0.10 0.02 0.08 0.35 0.54 0.57 0.72 0.14 0.14 0.18
E 0.38 0.11 0.89 0.90 0.96 0.27 0.02 0.08 0.35 0.28 0.33 0.53 0.11 0.12 0.20
F 0.06 0.06 0.89 0.90 0.96 0.00 0.02 0.08 0.35 0.89 0.90 0.96 0.05 0.05 0.06

Classic Consulting

258920 CALCS-MSTR 2021 .xIsx Page lof 4 5/26/2022




JOB NAME: LOT 4 MONUMENT JUNCTION WEST FIL. 1
JOB NUMBER: 2589.20 Table 6-7. Convevance Coefficient, C,
DATE: 02/01/07 % P =
CALCD BY: CMT ypr O aRe z
Heavy meadow 2.5
Retum | 1-Hour Tillage/field L 5
Period | Depth - t, = +10
5 110 Riprap (not buried) 180 6.5
5 1.50 0.395(1.1-C. }\/E o 05 ~ Short pasture and lawns 7
o 75 I, = ( §033 - V=C,S, Te=LV Nearly bare ground 10
. 300 ’ Grassed waterway 15
;0 :'“ Paved areas and shallow paved swales 20
B T For buried riprap. select C, value based on type of vegetative cover
100 252
FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET / CHANNEL FLOW Tc INTENSITY TOTAL FLOWS
BASIN | CA@2)  CA(5)  CA(100) | C(5) Length Height Tc |Length Slope Velocity Tc |TOTAL| 120 15) 1(100)] Q@) QB) Q(100)
(ft) (ft) (min) (ft) (%) (fos)  (min) | (min) | (in/hr)  (inthr) (inthr) | (cfs)  (cfs)  (cfs)
A 0.08 0.08 0.09 0.08 0 0 0.0 50 1.0% 2.0 0.4 5.0 4.12 5.17 8.68 0.3 0.4 0.7
B 0.35 0.37 0.45 0.08 60 4 76 100 1.5% 24 0.7 8.3 3.52 4.41 7.40 1.2 1.6 33
C 0.00 0.00 0.02 0.08 15 1 3.8 10 2.0% 2.8 0.1 5.0 4.12 5.17 8.68 0.0 0.02 0.2
D 0.14 0.14 0.18 0.08 20 1 4.8 60 1.0% 2.0 05 53 4.04 5.07 8.51 0.5 0.7 1.5
E 0.11 0.12 0.20 0.08 10 0.5 34 120 2.0% 2.8 0.7 5.0 4.12 5.17 8.68 0.4 0.6 1.8
F 0.05 0.05 0.06 0.08 10 0.5 34 5 2.0% 2.8 0.0 5.0 4.12 5.17 8.68 0.2 0.3 0.5
Classic Consulting
258920 CALCS-MSTR 2021 .xlsx Page 20f 4 5/26/2022



JOB NAME: LOT 4 MONUMENT JUNCTION WEST FIL. 1
JOB NUMBER: 2589.20
DATE: 05/26/22
CALCULATEDBY: CMT
FINAL DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY
Intensity Flow
Design I . Equivalent | Equivalent | Maximum
Point(s) Contributing Basins CA(5) CA(100) Te I(5) 1(100) Q(5) Q(100) Inlet Size
3'’x5' GRATED
1 BASIN D 0.14 0.18 53 5.07 8.51 0.7 15 [NET
3'x5' GRATED
2 BASIN E 0.12 0.20 5.0 5.17 8.68 06 18 [NET
Classic Consulting
258920 CALCS-MSTR 2021.xIsx Page 3of 4 5/26/2022



JOB NAME: LOT 4 MONUMENT JUNCTION WEST FIL. 1
JOB NUMBER: 2589.20

DATE: 05/26/22

CALCULATED BY: CMT

* PIPES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.
REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.

FINAL DRAINAGE REPORT ~ PIPE ROUTING SUMMARY

Intensity Flow
Pipe Run Contributing Basins quzfsl; nt Egt:aaolg)n t Max.ll_r:um I(5) 1(100) Q(5) | Q(100) Pipe Size"
1 BASIN A 0.08 0.09 5.0 5.17 8.68 0.4 o7 | PR
2 DP 1 0.14 0.18 5.3 507 8.51 0.7 15 12 SE)I'FC2)|I>{/I\A/|TE
3 PIPE 1 + PIPE 2 0.22 0.27 53 5.07 851 1.1 25 | P IRMTE
4 DP 2+ PIPE 3 0.35 047 5.3 5,07 8.51 18 a0 | PIRMETE

Classic Consulting
258920 CALCS-MSTR 2021 .xIsx Page 4of 4 5/26/2022



Version 4.06 Released August 2018

INLET MANAGEMENT

INLET NAME DP1 DP2

Site Type (Urban or Rural) URBAN URBAN
Inlet Application (Street or Area) AREA AREA
Hydraulic Condition Swale Swale

Inlet Type

User-Defined

User-Defined

USER-DEFINED INPUT

User-Defined Design Flows

Minor Qgpnown (CfS)

0.7

0.6

Major Qgnown (cfs)

1.5

1.8

Receive Bypass Flow from:

Bypass (Carry-Over) Flow from Upstream

No Bypass Flow Received

No Bypass Flow Received

Minor Bypass Flow Received, Qy, (cfs) 0.0 0.0
Major Bypass Flow Received, Qy, (cfs) 0.0 0.0
Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type
Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)
Minor Storm Rainfall Input
Design Storm Return Period, T, (years)
One-Hour Precipitation, P4 (inches)
Major Storm Rainfall Input
Design Storm Return Period, T, (years)
One-Hour Precipitation, P4 (inches)

CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.7 0.6
Major Total Design Peak Flow, Q (cfs) 1.5 1.8
Minor Flow Bypassed Downstream, Q, (cfs) 0.0 0.0
Major Flow Bypassed Downstream, Q, (cfs) 0.0 0.0
Minor Storm (Calculated) Analysis of Flow Time
C N/A N/A
Cs N/A N/A
Overland Flow Velocity, Vi N/A N/A
Channel Flow Velocity, Vt N/A N/A
Overland Flow Time, Ti N/A N/A
Channel Travel Time, Tt N/A N/A
Calculated Time of Concentration, T, N/A N/A
Regional T, N/A N/A
Recommended T, N/A N/A
T, selected by User N/A N/A
Design Rainfall Intensity, | N/A N/A
Calculated Local Peak Flow, Q, N/A N/A
Major Storm (Calculated) Analysis of Flow Time
C N/A N/A
Cs N/A N/A
Overland Flow Velocity, Vi N/A N/A
Channel Flow Velocity, Vt N/A N/A
Overland Flow Time, Ti N/A N/A
Channel Travel Time, Tt N/A N/A
Calculated Time of Concentration, T, N/A N/A
Regional T, N/A N/A
Recommended T, N/A N/A
T, selected by User N/A N/A
Design Rainfall Intensity, | N/A N/A
Calculated Local Peak Flow, Q, N/A N/A
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AREA INLET IN A SWALE

o«
B p—

Section 7.2.3 of the

This worksheet uses the NRCS
\vegetal retardance method to
determine Manning"

sn.

For more information see

USDCM.

Analysis of Trapezoidal Grass-Lined Channel Using SCS Method

NRCS Vegetal Retardance (A, B, C, D, or E) A,B,C,DorE
Manning's n (Leave cell D16 blank to manually enter an n value) n= 0.012
Channel Invert Slope So = 0.0050 ft/ft
Bottom Width B= 0.00 ft
Left Side Slope Z1= 40.00 ft/ft
Right Side Slope 72 = 40.00 ft/ft
Check one of the following soil types: — Choose One:
Soil Type: Max. Velocity (Viax) Max Froude No. (Fyax) [ Non-Cohesive
Non-Cohesive 5.0 fps 0.60 [ Cohesive
Cohesive 7.0 fps 0.80
Paved N/A NIA L Paved
Minor Storm Major Storm
Max. Allowable Top Width of Channel for Minor & Major Storm Tmax = 20.00 20.00 feet
Max. Allowable Water Depth in Channel for Minor & Major Storm dmax =| 0.50 0.67 feet
[Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qajiow =, 55 5.5 cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion dajow = 0.25 0.25 ft
Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Q, = 0.7 1.5 cfs
Water Depth d= 0.12 0.15 feet
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
[Intet Desian Information (Input)
Type of Inlet | User-Defined j Inlet Type =| User-Defined
IAngle of Inclined Grate (must be <= 30 degrees) 0= 0.00 degrees
\Width of Grate W= 3.00 feet
Length of Grate L= 5.00 feet
Open Area Ratio AgraTio =] 0.70
Height of Inclined Grate Hg = 0.00 feet
Clogging Factor Ci= 0.50
Grate Discharge Coefficient Cy= N/A
Orifice Coefficient C,= 0.64
Weir Coefficient Cu= 2.05
MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d= 0.12 0.15
Total Inlet Interception Capacity (assumes clogged condition) Q,= 1.0 1.5 cfs
Bypassed Flow, Q, =| 0.0 0.0 cfs
Capture Percentage = Q,/Q, = C% 100 100 %
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AREA INLET IN A SWALE

o«
B p—

Section 7.2.3 of the

This worksheet uses the NRCS
\vegetal retardance method to
determine Manning"

sn.

For more information see

USDCM.

Analysis of Trapezoidal Grass-Lined Channel Using SCS Method

NRCS Vegetal Retardance (A, B, C, D, or E) A,B,C,DorE
Manning's n (Leave cell D16 blank to manually enter an n value) n= 0.020
Channel Invert Slope So = 0.0050 ft/ft
Bottom Width B= 0.00 ft
Left Side Slope Z1= 40.00 ft/ft
Right Side Slope 72 = 40.00 ft/ft
Check one of the following soil types: — Choose One:
Soil Type: Max. Velocity (Viax) Max Froude No. (Fyax) [ Non-Cohesive
Non-Cohesive 5.0 fps 0.60 [ Cohesive
Cohesive 7.0 fps 0.80
Paved N/A NIA [ Paved
Minor Storm Major Storm
Max. Allowable Top Width of Channel for Minor & Major Storm Tmax = 20.00 20.00 feet
Max. Allowable Water Depth in Channel for Minor & Major Storm dmax =| 0.50 0.67 feet
[Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qajiow =, 3.3 33 cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion dajow = 0.25 0.25 ft
Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Q, = 0.6 1.8 cfs
Water Depth d= 0.13 0.20 feet
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
[Intet Desian Information (Input)
Type of Inlet | User-Defined j Inlet Type =| User-Defined
IAngle of Inclined Grate (must be <= 30 degrees) 0= 0.00 degrees
\Width of Grate W= 3.00 feet
Length of Grate L= 5.00 feet
Open Area Ratio AgraTio =] 0.70
Height of Inclined Grate Hg = 0.00 feet
Clogging Factor Ci= 0.50
Grate Discharge Coefficient Cy= N/A
Orifice Coefficient C,= 0.64
Weir Coefficient Cu= 2.05
MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d= 0.13 0.20
Total Inlet Interception Capacity (assumes clogged condition) Q,= 1.2 23 cfs
Bypassed Flow, Q, =| 0.0 0.0 cfs
Capture Percentage = Q,/Q, = C% 100 100 %




Worksheet for PIPE 1

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 12.0in
Discharge 0.70 cfs
Results
Normal Depth 4.3 in
Flow Area 0.3 ft2
Wetted Perimeter 1.3 ft
Hydraulic Radius 2.4in
Top Width 0.96 ft
Critical Depth 4.2 in
Percent Full 36.0 %
Critical Slope 0.006 ft/ft
Velocity 2.74 ft/s
Velocity Head 0.12 ft
Specific Energy 0.48 ft
Froude Number 0.939
Maximum Discharge 2.71 cfs
Discharge Full 2.52 cfs
Slope Full 0.000 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 0.0 %
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 4.3 in
Critical Depth 4.2 in
Channel Slope 0.005 ft/ft
Critical Slope 0.006 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
258920 pipes.fm8 Center [10.02.00.01]
4/14/2022 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 2

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 12.0in
Discharge 1.50 cfs
Results
Normal Depth 6.7 in
Flow Area 0.4 ft2
Wetted Perimeter 1.7 ft
Hydraulic Radius 3.2n
Top Width 0.99 ft
Critical Depth 6.2 in
Percent Full 55.6 %
Critical Slope 0.006 ft/ft
Velocity 3.35 ft/s
Velocity Head 0.17 ft
Specific Energy 0.73 ft
Froude Number 0.879
Maximum Discharge 2.71 cfs
Discharge Full 2.52 cfs
Slope Full 0.002 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 0.0 %
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 6.7 in
Critical Depth 6.2 in
Channel Slope 0.005 ft/ft
Critical Slope 0.006 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
258920 pipes.fm8 Center [10.02.00.01]
4/14/2022 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 3

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 12.0in
Discharge 2.30 cfs
Results
Normal Depth 9.0 in
Flow Area 0.6 ft2
Wetted Perimeter 2.1 ft
Hydraulic Radius 3.6in
Top Width 0.86 ft
Critical Depth 7.8in
Percent Full 75.1 %
Critical Slope 0.007 ft/ft
Velocity 3.64 ft/s
Velocity Head 0.21 ft
Specific Energy 0.96 ft
Froude Number 0.749
Maximum Discharge 2.71 cfs
Discharge Full 2.52 cfs
Slope Full 0.004 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 0.0 %
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 9.0 in
Critical Depth 7.8in
Channel Slope 0.005 ft/ft
Critical Slope 0.007 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
258920 pipes.fm8 Center [10.02.00.01]
4/14/2022 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE 4

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 18.0in
Discharge 4.00 cfs
Results
Normal Depth 9.4 in
Flow Area 0.9 ft2
Wetted Perimeter 2.4 ft
Hydraulic Radius 4.6 in
Top Width 1.50 ft
Critical Depth 9.2in
Percent Full 523 %
Critical Slope 0.005 ft/ft
Velocity 4.28 ft/s
Velocity Head 0.28 ft
Specific Energy 1.07 ft
Froude Number 0.956
Maximum Discharge 7.99 cfs
Discharge Full 7.43 cfs
Slope Full 0.001 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 0.0 %
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 9.4 in
Critical Depth 9.2in
Channel Slope 0.005 ft/ft
Critical Slope 0.005 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
258920 pipes.fm8 Center [10.02.00.01]
4/14/2022 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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JOB NAME: MONUMENT JUNCTION WEST FILING NO. 1 FOR
JOB NUMBER: 1302.20 REFERENCE Table 6-7. Convevance Coefficient, C,
DATE: 04/01/22 ONLY I Prypy— C
b f Surfs A
CALC'D BY: VAW vpe of Land Surface
Heavy meadow 2.5
Retum | 1-Hour Tillage/field _ 5
Period | Depth : = + 10
2 1.19 Raprap (not buned) ‘180 65
5 1.50 0.395(1.1-C; )»JE _ .05 _ Short pasture and lawns 7
10 1.75 i §033 - V=C.S, Te=LV Nearly bare ground 10
= 1. 0;) ’ Grassed waterway 15
:1__ : e Paved areas and shallow paved swales 20
50 s For buned nprap, select C, value based on type of vegetative cover.
100 252
FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET / CHANNEL FLOW Tc INTENSITY TOTAL FLOWS
BASIN | cA@  cAB)  CA(100) | C(5) Length Height Tc |Length Slope Velocty Tc |TOTAL| 120 1(5) 1(100)| Q@) Q(5) Q(100)
(ft) (ft) (min) (ft) (%)  (fos)  (min) | (min) | (in/hr) (in/hr) (in/hr) | (cfs)  (cfs)  (cfs)
A 2.05 21 2.29 0.08 30 0.9 7.0 300 1.5% 24 20 9.1 3.41 4.28 7.18 7 9 16
B 1.1 1.13 1.23 0.08 40 1 8.6 300 1.5% 24 2.0 10.6 3.22 4.03 6.77 4 5 8
C 0.87 0.89 0.97 0.08 30 0.9 7.0 250 1.5% 24 1.7 8.7 3.46 433 7.28 3 4 7
D 0.87 0.89 0.97 0.08 30 0.9 7.0 250 1.5% 24 1.7 8.7 3.46 433 7.28 3 4 7
E 0.79 0.81 0.88 0.08 40 1 8.6 230 1.5% 24 1.6 10.2 3.27 4.10 6.89 3 3 6
F 0.67 0.70 0.81 0.08 30 0.9 7.0 200 1.5% 24 14 8.4 3.51 4.39 7.38 2 3 6
G 0.08 0.09 0.13 0.12 30 1.5 5.7 5.7 3.96 4.97 8.35 0.33 0.5 11
H 0.10 0.14 0.27 0.12 40 2 6.6 6.6 3.79 4.76 7.99 0.4 0.7 22
| 4.14 4.51 5.70 0.08 50 1 10.4 800 2.0% 2.8 4.7 15.1 2.81 3.51 5.90 12 16 34
J 1.44 1.57 1.98 0.08 40 0.8 9.3 400 2.0% 2.8 24 11.6 3.12 3.90 6.55 4 6 13
K 0.49 0.53 0.68 0.12 30 0.9 6.7 450 3.0% 35 22 8.9 3.43 4.30 7.22 2 2 5
L 0.25 0.59 1.91 0.08 100 2 14.7 200 2.0% 2.8 1.2 15.8 2.75 3.44 5.78 1 2 "
M 0.64 0.68 0.79 0.08 50 1 10.4 300 2.0% 2.8 1.8 12.1 3.07 3.84 6.45 2 3 5
N 5.99 6.52 8.25 0.12 100 2 14.1 800 1.5% 24 54 19.5 2.50 3.13 5.25 15 20 43
Classic Consulting
130220 CALCS-MSTR 2021 Page lof 4 4/1/2022
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