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1.0 GENERAL LOCATION AND DESCRIPTION

This report presents the hydrologic and hydraulic analysis for the construction of the proposed
storm sewer that will service the proposed improvements associated with the Smith Road and
Sandown Road bridges.

1.1 Location

Smith Road and Sandown Road crosses over Quebec Street approximately 0.40 miles south
of I-70. The project location is in an area surrounded by retail, businesses, hotels, and
residences. Between Smith Road bridge and Sandown Road bridge there are two Union
Pacific Railroad tracks and two RTD Light Rail tracks. Both roads provide access to Quebec
Street which provides connection to I-70. The proposed storm sewer will collect stormwater
from the two bridge crossings and tie into the existing system which outlets to Sand Creek.

=y SviTH ROAD BRIDGE |
REPLACEMENT (D-04-BOST-104) Sl
STA 104402 7O STA 105+337+ sl

BECIN PROJECT B

Figure 1: Project Location
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Figure 2: Drainage Outlet Path

1.2 Description of Property

The Smith Road and Sandown Road over Quebec bridges (D-04-BOST-30A & D-04-BOST-40A)
are 2-span cast-in-place, mild reinforced concrete box girder structures, builtin 1971, with a
total length of approximately 185 feet. Both structures are in poor condition with extensive
cracking and girder damage. It was identified that there was significant stormwater ponding
on both of the Smith Road and Sandown Road bridges because of the existing flat longitudinal
and cross slopes of the roadways.
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2.0 MAJOR DRAINAGE BASINS & SUB-BASINS

2.1 Major Basin Description

The project is located within the Stapleton major drainage basin, which is identified as Basin 4400-
03 per the City and County of Denver Storm Drainage Master Plan 2019. This location is classified
as an industrial mixed-use zone. The project area is shown on FIRM map 0800460094h, which is
available in Appendix D. The project is not located within a mapped floodplain or floodway.

2.2 Sub-Basin Description

Existing topographic survey for the project was provided by SurvWest, with data captured
between December 1%, 2022 and December 9%, 2022 and additional supplemental field survey in
2024. There is very little variance between the existing and proposed topography. The proposed
condition minor basins were delineated based on the proposed topography of the bridge
improvements. Twenty individual sub-basins were identified from the proposed conditions and
consist of 95%-98% impervious area. The combined delineated basin area is approximately 1.31
acres. No off-site flows are anticipated to reach the proposed storm network.

Natural Resources Conservation Service (NRCS) soil data for the site is not available for the project
location. Type C soil was assumed based on the nearest available data. Imperviousness and runoff
coefficients were taken from Mile High Flood Districts Urban Storm Drainage Criteria Manual,
Volume 1. Refer to Appendix A for a map of the sub-basins tributary to the proposed system.

Table 1: Sandown Peak Flow Summary: Proposed Drainage Basins

. Design . Runoff Coefficient Peak Flow
Basin Point / Tributary Percent
ID Structure Area Impervious C,5YR C,100-YR Q,5-YR Q, 100-YR
D (Acre) (Minor) (Major) (Minor) (Major)

SA-1W = SA-CB-1W 0.03 95 0.81 0.87 0.09 0.22
SA-2W = SA-CB-2W 0.02 95 0.81 0.87 0.05 0.13
SA-3W | SA-CB-3W 0.07 95 0.81 0.87 0.23 0.53
SA-AW = SA-CB-4W 0.03 95 0.81 0.87 0.08 0.18
SA-5W = SA-CB-5W 0.18 95 0.81 0.87 0.54 1.26
SA-6W = SA-CB-6W 0.07 95 0.81 0.87 0.22 0.51
SA-1E = SA-CB-1E 0.10 95 0.81 0.87 0.30 0.75
SA-2E = SA-CB-2E 0.04 95 0.81 0.87 0.12 0.29
SA-3E = SA-CB-3E 0.05 95 0.81 0.87 0.16 0.38
SA-4E = SA-CB-4E 0.06 95 0.81 0.87 0.17 0.40
SA-5E | SA-CB-5E 0.10 95 0.81 0.87 0.29 0.67
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Table 2: Smith Peak Flow Summary: Proposed Drainage Basins

. Design . Runoff Coefficient Peak Flow
Basin Point / Tributary Percent
ID Structure Area Impervious C,5-YR C,100-YR Q,5-YR Q, 100-YR
D (Acre) (Minor) (Major) (Minor) (Major)
SM-1W = SM-CB-1W 0.03 95 0.81 0.87 0.08 0.18
SM-2W  SM-CB-2W 0.03 95 0.81 0.87 0.09 0.21
SM-3W = SM-CB-3W 0.04 95 0.81 0.87 0.11 0.25
SM-4W  SM-CB-4W 0.04 95 0.81 0.87 0.11 0.25
SM-5W | SM-CB-5W 0.13 95 0.81 0.87 0.39 0.91
SM-1E = SM-CB-1E 0.11 95 0.81 0.87 0.32 0.75
SM-2E = SM-CB-2E 0.03 95 0.81 0.87 0.09 0.20
SM-3E = SM-CB-3E 0.11 95 0.81 0.87 0.34 0.78
SM-4E = SM-CB-4E 0.03 95 0.81 0.87 0.09 0.22

3.0 DESIGN CRITERIA
3.1 Regulations

The drainage design follows the CCD Standards per the City’s Storm Drainage Design &
Technical Criteria Manual (hereafter called Denver Storm Criteria) as adopted and
incorporated by reference in the Denver Rules and Regulations (Public Works Rules and
Regulations Governing Sewerage Charges and Fees and Management of Wastewater).

Since federalfunding is anticipated for this project, the CDOT Local Agency oversight process
has been followed, requiring all plans and construction documents to follow CDOT standards
and guidelines.

3.2 Development Criteria References

The hydrologic and hydraulic design follows the CCD Storm Drainage Design & Technical Criteria
Manual as well as the Mile High Flood District (MHFD) criteria manuals.

Due to the topographic high point on which this project is located, no previous or adjacent
studies or projects impact the drainage design. The proposed drainage infrastructure
connects to existing pipes located in the lowered portion of Quebec and the western frontage
road. Existing flows in these systems have not been analyzed.

A geotechnical report for this project has been prepared by Shannon & Wilson.

3.3 Hydrologic Criteria

The proposed condition delineated basins were analyzed using the Rational Method and the
MHFD UD-Rational Spreadsheet. Basin runoff coefficients were determined from NRCS soil groups
and basin impervious values. The basin maps and rational method calculations for the project can
be found in Appendices A and B.
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The 5-year event was used for the minor storm, and the 100-year event was used for the major
storm. The one-hour point rainfall data utilized for calculations are representative of Denver and
were obtained from NOAA Atlas 14. Volume 8, Version 2.

3.4 Hydraulic Criteria

The hydraulic analysis of this storm sewer system was modeled using Bentley Haestad’s
StormCAD. Pipe capacity calculations were performed in Bentley Haestad’s FlowMaster.
Manning’s n values of 0.013 have been assumed for reinforced concrete pipe (RCP).

Smith Road is classified as an arterial road while Sandown Road is classified as a local road.
Per the Denver Storm Drainage Design and Technical Criteria Manual for arterial roads, the
allowable street encroachment and depth of flow is as follows for the minor and major storm
events.

Minor

No curb overtopping. Flow spread must leave at least one lane (10 feet) free of water in each
direction.

Major
Residential dwellings, public, commercial, and industrial buildings must not be less than 12
inches above the 100-year water surface elevation at the ground line or lowest water entry

into the building. To allow for emergency vehicles, the depth of water must not exceed the
street crown or 12 inches at the gutter flow line, whichever is more restrictive.

Calculations were completed for roadway spread and inlet capacities using the latestversion
of MHFD Software MHFD-Inlet v5.03 and the allowable street capacity criteria outlined
above. The typical flow depth and velocities expected are provided in Appendix C.

3.5 Water Quality Requirements

Permanent water quality treatment features are not included in this bridge replacement project.
At the time design initiated in October 2022, the project qualified as a Linear Rehabilitation Project
and was therefore exempt from permanent water quality requirements. The City and County of
Denver updated its water quality criteria in 2024 to require such facilities for redevelopment
projects. Because this project was initiated prior to the implementation of the updated criteria,
permanent water quality treatment has been excluded from the project scope.

The bridges are not included in a standard residential street sweeping program. However, due to
their location along routes serving areas that are regularly swept, the bridges are expected to be
swept on a routine basis.

Figure 3 below and in Appendix D shows that well over half of the new project impervious area is
associated with addition of the trail, which meets MS4 permanent water quality exclusion
requirements. When taking into account the trail exclusion it is anticipated that the project does
not create a net increase in impervious area. It is therefore presumed that this project is exempt
from permanent water quality requirements.
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SANDOWN

Pre-Project Impervious Area .
Added Impervious Area 0.09_ | Acre |
|Removed Impervious Area 0.05 | Acre |
Post-Praie Area 1.02 | Acre
Total Disturbed Area 166 | acre |
SMITH

Pre-Project Impervious Area 1.04 | Acre :
Added Impervious Area 0.07 Acre |
Removed Impervious Area 0.03 | Acre
Post-Project Impervious Area 108 | Acre]
ITmalDistumad Area 1.87 |acre ]
[Project Total Area Added
Project Total Disturbed Area

LEGEND

EX ROADWAY FOOTPRINT

| ADUED IMPERVIOUS AREA
[0 REMOVED IMPERVIOUS AREA

——LA——L0A LIMITS OF DISTURBANCE

Figure 3: Project Impervious Area

3.6 Waivers from Criteria

No waivers from Criteria are required.

4.0 DRAINAGE FACILITY DESIGN
4.1 General Concept

The primary goal of this project is to modify the existing drainage system to suit the proposed
bridge configuration and provide drainage capacity to address stormwater flow on the project
site for proposed improvements. The proposed storm sewer system will tie into the existing
system within the project area and the downstream system will not be upsized. As the intent
of this project is to minimize replacement of infrastructure to just the required elements for
bridge replacement, not all flows to existing inlet have been calculated. The existing pipes
being connected to are assumed to have adequate capacity, so initial tailwater conditions
have been omitted.

The proposed improvements on both Smith Road and Sandown Road consists of a 15” RCP
system from the inlets on the bridge approaches to the manholes tying into the existing
system.
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4.2 Specific Details

4.2.1. Stormwater Conveyance Facilities

Due to the poor grading and lack of existing drainage facilities on Smith Road bridge
and Sandown Road bridge, there has been stormwater ponding issues along both
structures. The proposed system will add four special vane grate inlets to each of the
bridges, located on the bridge approaches as well as incorporating typical
longitudinal and cross slopes on the bridges. The special vane grate inlets include a
feature which allows the top of the inlet, which is cast with the approach slab, to slide
independent of the static bottom portion of the inlet where pipes connect. Plans for
these special inlets are located in the structural plans and in Attachment D.
Additional inlets will be added at the low points at the bridge ends. These new inlets
will tie into the existing system using 15” RCP.

4.2.2. Analysis of Upstream & Downstream Effect

Structure
ID

SA-CB-1W
SA-CB-2W
SA-CB-3W
SA-CB-4W
SA-CB-5W
SA-CB-6W
SA-CB-1E
SA-CB-2E
SA-CB-3E
SA-CB-4E
SA-CB-5E

The downstream drainage facilities are assumed to have the capacity to convey
stormwater collected from the bridges during minor events or major events without
surcharging the system. In proposed conditions, the Hydraulic Grade Line (HGL) of the
minor and major storm event will remain at least 1-foot below the gutter flowline of the
inlets. Refer to Appendix C for the hydraulic analysis of the proposed and existing drainage
system. Below are tables outlining the flow summary on each bridge for a 5-year and a
100-year storm event.

Table 3: Sandown Road Design Flow Summary: 5-Year Storm

Total Design  Intercepted Bypass Inlet Compliant with Downstream
Peak Flow!,Q Flow? Q Flow, Q Receiving Roadway Pipe
(5-YR) CFS (5-YR) CFS  (5-YR) CFS Bypass Flows | Spread Criteria = Surcharged?
0.09 0.08 0.01 SA-CB-2W Yes No
0.06 0.06 0.00 N/A Yes No
0.23 0.18 0.05 SA-CB-4W Yes No
0.13 0.13 0.00 N/A Yes No
0.54 0.54 0.00 N/A Yes No
0.22 0.22 0.00 N/A Yes No
0.30 0.21 0.09 SA-CB-2E Yes No
0.21 0.20 0.01 Offsite® Yes No
0.16 0.13 0.03 SA-CB-5E Yes No
0.17 0.17 0.00 N/A Yes No
0.32 0.32 0.00 N/A Yes No

1. Thetotal design peak flow is the sum of basin tributary flows + bypass flows from upstream
inlets. Refer to Appendix C for details.

2. Referto Appendix C for inlet interception capacity calculations.

3. Offsite inlet located on Quebec ramp.

10
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Table 4: Smith Road Design Flow Summary: 5-Year Storm

Structure = Total Design | Intercepted Bypass Inlet Compliant with ' Downstream
ID Peak Flow?, Q Flow? Q Flow, Q Receiving Roadway Pipe
(5-YR) CFS (5-YR) CFS (5-YR) CFS Bypass Flows  Spread Criteria = Surcharged?
SM-CB-1W 0.08 0.07 0.01 SM-CB-2W Yes No
SM-CB-2W 0.10 0.10 0.00 N/A Yes No
SM-CB-3W 0.11 0.10 0.01 SM-CB-4W Yes No
SM-CB-4W 0.12 0.12 0.00 N/A Yes No
SM-CB-5W 0.39 0.39 0.00 N/A Yes No
SM-CB-1E 0.32 0.24 0.08 SM-CB-2E Yes No
SM-CB-2E 0.17 0.17 0.00 N/A Yes No
SM-CB-3E 0.34 0.25 0.09 SM-CB-4E Yes No
SM-CB-4E 0.18 0.18 0.00 N/A Yes No

1. Thetotal design peak flow is the sum of basin tributary flows + bypass flows from upstream
inlets. Refer to Appendix C for details.
2. Referto Appendix C forinlet interception capacity calculations.

Table 5: Sandown Road Design Flow Summary: 100-Year Storm

Structure Total Design Intercepted Bypass Inlet Compliant with Downstream
ID Peak Flow?, Q Flow? Q Flow, Q Receiving Roadway Pipe
(100-YR) CFS = (100-YR) CFS = (100-YR) CFS Bypass Flows Spread Criteria = Surcharged?
SA-CB-1W 0.22 0.17 0.05 SA-CB-2W Yes No
SA-CB-2W 0.18 0.18 0.00 N/A Yes No
SA-CB-3W 0.53 0.33 0.20 SA-CB-4W Yes No
SA-CB-4W 0.38 0.32 0.06 Offsite Yes No
SA-CB-5W 1.26 1.26 0.00 N/A Yes No
SA-CB-6W 0.51 0.51 0.00 N/A Yes No
SA-CB-1E 0.75 0.42 0.33 SA-CB-2E Yes No
SA-CB-2E 0.62 0.46 0.16 Offsite® Yes No
SA-CB-3E 0.38 0.26 0.12 SA-CB-5E Yes No
SA-CB-4E 0.40 0.40 0.00 N/A Yes No
SA-CB-5E 0.79 0.79 0.00 N/A Yes No

1. Thetotal design peak flow is the sum of basin tributary flows + bypass flows from upstream
inlets. Refer to Appendix C for details.

2. Referto Appendix C for inlet interception capacity calculations.

3. Offsite inlet located on Quebec ramp.

11
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Structure
ID

SM-CB-1W
SM-CB-2W
SM-CB-3W
SM-CB-4W
SM-CB-5W
SM-CB-1E
SM-CB-2E
SM-CB-3E
SM-CB-4E

1.

SMITH ROAD AND SANDOWN ROAD

BRIDGE REPLACEMENT PROJECT

Table 6: Smith Road Design Flow Summary: 100-Year Storm

Total Design

Peak Flow?, Q

(100-YR) CFS
0.18
0.24
0.25
0.31
0.91
0.75
0.50
0.78
0.54

Intercepted
Flow? Q
(100-YR) CFS
0.15
0.24
0.19
0.31
0.91
0.45
0.50
0.46
0.54

Bypass
Flow, Q
(100-YR) CFS
0.03
0.00
0.06
0.00
0.00
0.30
0.00
0.32
0.00

Inlet
Receiving
Bypass Flows
SM-CB-2W
N/A
SM-CB-4W
N/A
N/A
SM-CB-2E
N/A
SM-CB-4E
N/A

Compliant with
Roadway
Spread Criteria
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Downstream
Pipe
Surcharged?
No
No
No
No
No
No
No
No
No

The total design peak flow is the sum of basin tributary flows + bypass flows from upstream
inlets. Refer to Appendix C for details.

Refer to Appendix C for inlet interception capacity calculations.

4.2.3 Right of Way & Easement Requirements

No easements or impacts to the ROW have been proposed due to drainage improvements.

The present and future ownership of the drainage facilities will be the City and County of Denver.
Denver will be responsible for any future maintenance of the proposed storm system. Inlets
located on the bridge will be maintained by the DOTI Bridge team. All other inlets and pipes
located outside of the bridge and approach slab will be maintained by DOTI WW.

4.2.4 Structural and Non-structural BMPs

Permanent structural BMPs will not be required for this project (see section 3.5). Temporary
structural BMPs such as inlet protections and rock socks will be used during construction activities.
Temporary nonstructural BMPs such as street sweeping, and construction phasing will be utilized

as well.

5.0 CONCLUSIONS

The proposed stormwater conveyance facility design presented in this report will be able to effectively
discharge stormwater from the bridges on Smith Road and Sandown Road during minor and major storm
events due to improved site drainage from better bridge longitudinal and cross slopes, and optimized inlet
placement at adjacent intersections. The existing downstream drainage system will accept the same total
amount of flows as the existing conditions and hydraulic performance of the existing system will not be

altered.

12
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Calculation of Peak Runoff using Rational Method

Designer: Version 2.00 released May 2017 Cmmimam= 5 (urban) Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)
Company: , _ _ = Computed t, = t; + t; Eminimum= 10 (non-urban) . . 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr
Date: 8/6/2024 Cells of this color are for required user-input 1-hour rainfall depth, P1 (in)=[__0.84 | 111 | 1.36 174 | 2.6 40 330 |
Project: Cells of this color are for optional override values ) : Ly a b [ . ax Py
Location: Cells of this color are for calculated results based on overrides te= 60K, A Regional t = (26 —171) + m Selected t. = max{tminimum , min(Computed t. , Regional t)} Rainfall Intensity Equation Coefficients =[_28.50 | 10.00 | 0.786 I(in/hr) = [CFTAD Q(cfs)
Runoff Coefficient, C Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of Concentration Rainfall Intensity, | (in/hr) Peak Flow, Q (cfs)
Subcatchment | Area Hy::itl::gic Pel_'cent Overland |U/S Elevation|D/S Elevation| Overland Overla_nd Channelized |U/S Elevation|D/S Elevation| Channelized NRCS Channelizgd Channe!ized Computed Regional Selected
Name (ac) Soil Group Imperviousness|  2-yr 5-yr 10-yr 25-yr 50-yr 100-yr | 500-yr | Flow Length (ft) (ft) Flow Slope Flow 'I_'|me Flow Length (ft) (ft) Flow Slope | Conveyance |Flow Velocity| Flow 'I_'|me t, (min) t, (min) t, (min) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr
L; (ft) (Optional) (Optional) S, (ft/ft) t; (min) L¢ (ft) (Optional) (Optional) S, (ft/ft) Factor K V, (ft/sec) t (min)

SA-BW 0.18 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 84.00 5281.10 5280.20 0.011 4.70 15.50 5280.20 5279.90 0.019 20 2.78 0.09 4.80 9.93 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.40 0.54 0.68 0.89 1.07 1.26 1.76
SA-AW 0.03 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 40.40 5281.57 5281.03 0.013 3.03 13.20 5281.03 5280.85 0.014 20 234 0.09 3.13 9.93 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.06 0.08 0.10 0.13 0.15 0.18 0.25
SA-3W 0.07 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 37.40 5282.02 5281.29 0.020 2.57 59.08 5281.29 5280.79 0.008 20 184 0.54 3.11 10.33 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.17 0.23 0.28 0.37 0.45 0.53 0.73
SA-2W 0.02 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 35.54 5281.67 5281.31 0.010 3.12 13.04 5281.31 5281.20 0.008 20 1.84 0.12 3.23 9.96 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.04 0.05 0.07 0.09 0.11 0.13 0.18
SAAW 0.03 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 35.32 5282.02 5281.63 0.011 3.02 27.51 5281.63 5281.36 0.010 20 1.98 0.23 3.25 10.06 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.07 0.09 0.12 0.16 0.19 0.22 0.31
SA-1E 0.10 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 37.20 5082.02 5281.30 0.019 2.57 87.05 5281.30 5280.50 0.009 20 1.92 0.76 3.33 1053 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.22 0.30 0.38 0.50 0.60 0.71 0.99
SA2E 0.04 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 45.25 5281.32 5280.58 0.016 3.00 25.96 5280.58 5280.32 0.010 20 2.00 0.22 3.22 10.04 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.09 0.12 0.16 0.21 0.25 0.29 0.41
SA-3E 0.05 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 39.22 5282.02 5281.61 0.011 3.23 73.88 5281.61 5280.79 0.011 20 211 0.58 3.82 1037 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.12 0.16 0.20 0.27 0.32 0.38 0.53
SABW 0.07 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 35.00 5283.35 5283.00 0.010 3.11 111.60 5283.00 5281.13 0.017 20 259 0.72 3.82 10.49 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.16 0.22 0.28 0.36 0.43 0.51 0.72
SM-5W 013 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 58.07 5283.63 5283.25 0.007 4.60 23.75 5283.25 5283.07 0.008 20 174 0.23 4.83 10.05 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.29 0.39 0.49 0.64 0.77 0.91 1.27
SM-4W 0.04 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 39.05 5284.38 5283.57 0.021 2.58 26.26 5283.57 5283.38 0.007 20 170 0.26 2.84 10.08 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.08 0.11 0.13 0.18 0.21 0.25 0.35
SM-2W 0.03 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 28.08 5084.42 5283.75 0.024 2.09 24.93 5283.75 5283.50 0.010 20 2.00 0.21 2.30 10.04 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.07 0.09 0.11 0.15 0.18 0.21 0.30
SM-1W 0.03 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 29.82 5284.49 5283.98 0.017 2.40 14.20 5283.98 5283.93 0.004 20 119 0.20 2.60 10.03 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.06 0.08 0.10 0.13 0.16 0.18 0.26
SM-3W 0.04 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 38.23 5284.49 5283.75 0.019 2.61 30.47 5283.75 5283.63 0.004 20 126 0.40 3.01 10.21 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.08 0.11 0.13 0.18 0.21 0.25 0.35
SM-1E 0.11 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 46.30 5284.49 5283.72 0.017 3.02 99.80 5283.72 5282.92 0.008 20 179 0.93 3.95 10.68 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.24 0.32 0.40 0.53 0.63 0.75 1.04
SM-3E 0.11 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 4158 5284.49 5283.93 0.013 3.07 105.10 5283.93 5283.09 0.008 20 179 0.98 4.05 1073 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.25 0.34 0.42 0.55 0.66 0.78 1.09
SM-2E 0.03 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 43.60 5283.73 5282.77 0.022 2.67 16.50 5282.77 5282.54 0.014 20 2.36 012 2.79 9.95 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.06 0.09 0.11 0.14 0.17 0.20 0.28
SM-4E 0.03 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 44.60 5283.62 5282.70 0.021 2.76 5.50 5282.70 5282.65 0.009 20 191 0.05 2.81 9.89 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.07 0.09 0.12 0.16 0.19 0.22 0.31
SA5E 0.10 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 47.20 5282.30 5282.00 0.006 4.19 109.70 5282.00 5280.06 0.018 20 2.66 0.69 4.88 10.47 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.21 0.29 0.36 0.48 0.57 0.67 0.94
SAUE 0.06 c 95.0 0.79 0.81 0.83 0.85 0.86 0.87 0.89 2940 5282.00 5281.87 0.006 2.97 100.00 5281.87 5280.05 0.018 20 270 0.62 3.59 10.40 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 0.13 0.17 0.22 0.29 0.34 0.40 0.57
TOTAL 127 ¢ 95.0 o o 2 o . oy . 2 5.00 2.85 3.76 4.61 5.90 6.99 8.14 11.19 2.85 3.87 4.87 6.38 7.66 9.03 12.62




"

2 DENVER SMITH ROAD AND SANDOWN ROAD

DY TRANSPORTATION & BRIDGE REPLACEMENT PROJECT
INFRASTRUCTURE

APPENDIX C - HYDRAULIC COMPUTATIONS

16



MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SA-CB-3W Inlet SA-CB-4W Inlet SA-CB-1W
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition On Grade On Grade On Grade

Inlet Type

Directional Cast Vane Grate

Denver No. 16 Combination

Directional Cast Vane Grate

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.23

0.08

0.09

Major Qunown (cfS)

0.53

0.18

0.22

Bypass (Carry-Over) Flow from Upstream

Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from:

No Bypass Flow Received

Inlet SA-CB-3W

No Bypass Flow Received

Minor Bypass Flow Received, Qj (cfs)

0.00

0.05

0.00

Major Bypass Flow Received, Q, (cfs)

0.00

0.20

0.00

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.23

0.13

0.09

Major Total Design Peak Flow, Q (cfs)

0.53

0.38

0.22

Minor Flow Bypassed Downstream, Q, (cfs)

0.05

0.00

0.01

Major Flow Bypassed Downstream, Qj, (cfs)

0.20

0.05

0.05




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SA-CB-2W Inlet SA-CB-5W Inlet SA-CB-1E
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition In Sump In Sump On Grade

Inlet Type

Denver No. 16 Combination

Denver No. 16 Combination

Directional Cast Vane Grate

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.05

0.54

0.30

Major Qunown (cfS)

0.13

1.26

0.75

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

Inlet SA-CB-1W

No Bypass Flow Received

No Bypass Flow Received

Minor Bypass Flow Received, Qj (cfs)

0.01

0.00

0.00

Major Bypass Flow Received, Q, (cfs)

0.05

0.00

0.00

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.06

0.54

0.30

Major Total Design Peak Flow, Q (cfs)

0.18

1.26

0.75

Minor Flow Bypassed Downstream, Q, (cfs)

N/A

N/A

0.09

Major Flow Bypassed Downstream, Qj, (cfs)

N/A

N/A

0.33




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SA-CB-2E Inlet SA-CB-3E Inlet SA-CB-6W
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition On Grade On Grade In Sump

Inlet Type

Denver No. 16 Combination

Directional Cast Vane Grate

Denver No. 16 Combination

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.12

0.16

0.22

Major Qunown (cfS)

0.29

0.38

0.51

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

Inlet SA-CB-1E

No Bypass Flow Received

No Bypass Flow Received

Minor Bypass Flow Received, Qj (cfs)

0.09

0.00

0.00

Major Bypass Flow Received, Q, (cfs)

0.33

0.00

0.00

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.21

0.16

0.22

Major Total Design Peak Flow, Q (cfs)

0.62

0.38

0.51

Minor Flow Bypassed Downstream, Q, (cfs)

0.01

0.03

N/A

Major Flow Bypassed Downstream, Qj, (cfs)

0.16

0.12

N/A




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SA-CB-5E Inlet SA-CB-4E
Site Type (Urban or Rural) URBAN URBAN
Inlet Application (Street or Area) STREET STREET
Hydraulic Condition In Sump On Grade

Inlet Type

Denver No. 16 Combination

Denver No. 16 Combination

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.29

0.17

Major Qunown (cfS)

0.67

0.40

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

Inlet SA-CB-3E

No Bypass Flow Received

Minor Bypass Flow Received, Qj (cfs)

0.03

0.00

Major Bypass Flow Received, Q, (cfs)

0.12

0.00

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.32

0.17

Major Total Design Peak Flow, Q (cfs)

0.79

0.40

Minor Flow Bypassed Downstream, Q, (cfs)

N/A

0.00

Major Flow Bypassed Downstream, Qj, (cfs)

N/A

0.00




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-3W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 35.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 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 Tuax = 18.5 | 35.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 8.4 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 15.2 | 86.3 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.23 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.53 cfs on sheet 'Inlet Management'




Warning 1

Type of Inlet

Total Inlet Interception Capacity

|Capture Percentage = Q./Q,

Design Information (Input) j——— MINOR MAJOR
| Directional Cast Vane Grate = Type =[__ Directional Cast Vane Grate
Local Depression (additional to continuous gutter depression 'a') AocaL = 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = 0.50 0.50
Clogaing Factor for a Single Unit Curb Opening (typical min. value = 0.1) G(C) = N/A N/A
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
= 0.18 0.33 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.05 0.20 cfs

C% = 77 63 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-4W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 35.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.021 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.021 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.013 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax =[ 17.7 [ 35.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 10.2 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaiow = 14.1 | 93.8 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.13 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.38 cfs on sheet 'Inlet Management'




Desian Information (Input ‘ Denver No. 16 Combination

Type of Inlet

MINOR

MAJOR

Denver No. 16 Combination

Local Depression (additional to continuous gutter depression 'a') 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1

Length of a Single Unit Inlet (Grate or Curb Opening) 3.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50

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

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

Total Inlet Interception Capacity 0.13 0.32 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.00 0.05 cfs
Capture Percentage = Q./Q, 100 86 %




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-1W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.014 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.012 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 13.0 [ 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 3.0 [ 3.0 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 4.8 | 4.8 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.09 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.22 cfs on sheet 'Inlet Management'




Warning 1

Type of Inlet

Total Inlet Interception Capacity

|Capture Percentage = Q./Q,

Design Information (Input) j——— MINOR MAJOR
| Directional Cast Vane Grate = Type =[__ Directional Cast Vane Grate
Local Depression (additional to continuous gutter depression 'a') AocaL = 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = 0.50 0.50
Clogaing Factor for a Single Unit Curb Opening (typical min. value = 0.1) G(C) = N/A N/A
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
= 0.08 0.17 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.01 0.05 cfs

C% = 88 76 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.




Project:
Inlet ID:

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet SA-CB-2W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 2.4 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.000 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 21.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.017 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.017 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 21.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 6.0 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Qaitow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

Design Information (Tnput),

Denver No. 16 Combination

Type of Inlet

Local Depression (additional to continuous gutter depression 'a' from above)

Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

\Width of a Unit Grate

IOpen Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
ICurb Opening Weir Coefficient (typical value 2.3-3.7)

ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

ICurb Opening Performance Reduction Factor for Long Inlets
[Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR
Type = Denver No. 16 Combination
Alocal = 2.00 inches
No = 1
Ponding Depth = 3.9 4.4 inches
MINOR MAJOR [~ Override Depths
L, (G) = 3.00 feet
W, = 1.73 feet
Avatio = 0.31
G (G) = 0.50 0.50
Cy (G) = 3.60
G (G) = 0.60
MINOR MAJOR
L, (C) = 3.00 feet
Hyert = 6.50 inches
Hiproat = 5725 inches
Theta = 0.00 degrees
W, = 2.00 feet
G ()= 0.10 0.10
C,y(C) = 3.70
G (O = 0.66
MINOR MAJOR
derate = 0.40 0.44 ft
deye = 0.29 0.33 ft
RFgrate = 0.60 0.69
RFcyr = N/A N/A
RF combination = 0.60 0.69
MINOR MAJOR
Q. = 2.86 [ 3.93 |cfs
Q peak REQUIRED = | 0.1 | 0.2 |cfs




Project:
Inlet ID:

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet SA-CB-5W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.032 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 53.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sy = 0.018 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 10.2 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Qaitow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

Design Information (Tnput), Do No 16 Gomr—es = MINOR MAJOR
Type of Inlet ’ Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 9.5 inches
Grate Information MINOR MAJOR [~ Override Depths
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.49 0.81 ft
Depth for Curb Opening Weir Equation deub = 0.30 0.62 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.88 1.00
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.88 1.00

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 4.78 [ 8.22 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.5 [ 13 |cfs




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-1E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 35.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.011 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 18.5 [ 35.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 8.4 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) r r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 13.0 | 74.2 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.30 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.75 cfs on sheet 'Inlet Management'




Warning 1

Type of Inlet

Total Inlet Interception Capacity

|Capture Percentage = Q./Q,

Design Information (Input) j——— MINOR MAJOR
| Directional Cast Vane Grate = Type =[__ Directional Cast Vane Grate
Local Depression (additional to continuous gutter depression 'a') AocaL = 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = 0.50 0.50
Clogaing Factor for a Single Unit Curb Opening (typical min. value = 0.1) G(C) = N/A N/A
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
= 0.21 0.42 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.09 0.33 cfs

C% = 71 56 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-2E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 35.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.027 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 | 35.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 10.0 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaiow = 20.3 | 116.2 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.21 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.62 cfs on sheet 'Inlet Management'




Desian Information (Input ‘ Denver No. 16 Combination

Type of Inlet

MINOR

MAJOR

Denver No. 16 Combination

Local Depression (additional to continuous gutter depression 'a') 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1

Length of a Single Unit Inlet (Grate or Curb Opening) 3.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50

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

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

Total Inlet Interception Capacity 0.20 0.46 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.01 0.16 cfs
Capture Percentage = Q./Q, 97 74 %




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-3E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.016 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 13.0 [ 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 1.6 [ 1.6 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 1.0 | 1.0 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.16 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.38 cfs on sheet 'Inlet Management'




Warning 1

Type of Inlet

Total Inlet Interception Capacity

|Capture Percentage = Q./Q,

Design Information (Input) j——— MINOR MAJOR
| Directional Cast Vane Grate = Type =[__ Directional Cast Vane Grate
Local Depression (additional to continuous gutter depression 'a') AocaL = 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = 0.50 0.50
Clogaing Factor for a Single Unit Curb Opening (typical min. value = 0.1) G(C) = N/A N/A
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
= 0.13 0.26 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.03 0.12 cfs

C% = 83 69 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.




Project:
Inlet ID:

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet SA-CB-6W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 25.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.064 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 25.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 8.3 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Qaitow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

Design Information (Tnput), Do No 16 Gomr—es = MINOR MAJOR
Type of Inlet ’ Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.5 7.1 inches
Grate Information MINOR MAJOR [~ Override Depths
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.50 0.63 ft
Depth for Curb Opening Weir Equation deub = 0.33 0.46 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.86 1.00
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.86 1.00

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 5.10 [ 7.12 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.2 [ 0.5 |cfs




Project:
Inlet ID:

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet SA-CB-5E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 26.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 17.9 26.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 8.5 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Qaitow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

Design Information (Tnput), Do No 16 Gomr—es = MINOR MAJOR
Type of Inlet ’ Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.8 7.8 inches
Grate Information MINOR MAJOR [~ Override Depths
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.51 0.67 ft
Depth for Curb Opening Weir Equation deub = 0.32 0.48 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.91 1.00
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.91 1.00

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 5.20 [ 7.44 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.3 [ 0.8 |cfs




Project:
Inlet ID:

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)
Smith and Sandown Bridge Replacement

Inlet SA-CB-4E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 6.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.006 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 37.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.016 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 18.5 [ 37.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 9.8 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 17.0 | 94.9 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.17 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.40 cfs on sheet 'Inlet Management'




Desian Information (Input ‘ Denver No. 16 Combination

Type of Inlet

MINOR

MAJOR

Denver No. 16 Combination

Local Depression (additional to continuous gutter depression 'a') 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1

Length of a Single Unit Inlet (Grate or Curb Opening) 3.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50

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

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

Total Inlet Interception Capacity 0.17 0.40 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.00 0.00 cfs
Capture Percentage = Q./Q, 100 100 %




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SM-CB-5W Inlet SM-CB-1W Inlet SM-CB-2W
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition In Sump On Grade In Sump

Inlet Type

Denver No. 16 Combination

Directional Cast Vane Grate

Denver No. 16 Combination

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.39

0.08

0.09

Major Qunown (cfS)

0.91

0.18

0.21

Bypass (Carry-Over) Flow from Upstream

Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

Inlet SM-CB-1W

Minor Bypass Flow Received, Qj (cfs)

0.00

0.00

0.01

Major Bypass Flow Received, Q, (cfs)

0.00

0.00

0.03

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.39

0.08

0.10

Major Total Design Peak Flow, Q (cfs)

0.91

0.18

0.24

Minor Flow Bypassed Downstream, Q, (cfs)

N/A

0.01

N/A

Major Flow Bypassed Downstream, Qj, (cfs)

N/A

0.03

N/A




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SM-CB-3W Inlet SM-CB-4W Inlet SM-CB-1E
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition On Grade In Sump On Grade

Inlet Type

Directional Cast Vane Grate

Denver No. 16 Combination

Directional Cast Vane Grate

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.11

0.11

0.32

Major Qunown (cfS)

0.25

0.25

0.75

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

No Bypass Flow Received

Inlet SM-CB-3W

No Bypass Flow Received

Minor Bypass Flow Received, Qj (cfs)

0.00

0.01

0.00

Major Bypass Flow Received, Q, (cfs)

0.00

0.06

0.00

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.11

0.12

0.32

Major Total Design Peak Flow, Q (cfs)

0.25

0.31

0.75

Minor Flow Bypassed Downstream, Q, (cfs)

0.01

N/A

0.08

Major Flow Bypassed Downstream, Qj, (cfs)

0.06

N/A

0.30




MHFD-Inlet, Version 5.03 (August 2023)

INLET MANAGEMENT

INLET NAME Inlet SM-CB-2E Inlet SM-CB-3E Inlet SM-CB-4E
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition On Grade On Grade In Sump

Inlet Type

Denver No. 16 Combination

Directional Cast Vane Grate

Denver No. 16 Combination

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (CfS)

0.09

0.34

0.09

Major Qunown (cfS)

0.20

0.78

0.22

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

Inlet SM-CB-1E

No Bypass Flow Received

Inlet SM-CB-3E

Minor Bypass Flow Received, Qj (cfs)

0.08

0.00

0.09

Major Bypass Flow Received, Q, (cfs)

0.30

0.00

0.32

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, P, (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P, (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

0.17

0.34

0.18

Major Total Design Peak Flow, Q (cfs)

0.50

0.78

0.54

Minor Flow Bypassed Downstream, Q, (cfs)

0.00

0.09

N/A

Major Flow Bypassed Downstream, Qj, (cfs)

0.00

0.32

N/A




ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet ID: Tnlet SM-CB-5W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 8.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 25.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 25.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 6.1 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

—‘ Denver No. 16 Combination ~l
Design Information (Input) MINOR MAJOR
Type of Inlet Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 i
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.1 | Override Depths
Grate Information MINOR MAJOR
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.52 0.53 ft
Depth for Curb Opening Weir Equation deub = 0.33 0.34 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.93 0.95
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.93 0.95

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 5.48 [ 5.71 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.4 [ 0.9 |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)
Project: Smith and Sandown Bridge Replacement

Inlet ID: Tnlet SM-CB-1W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 21.5 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.020 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =[ 18.5 | 21.5 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 5.6 [ 5.6 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaiow = 17.5 | 26.1 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.08 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.18 cfs on sheet 'Inlet Management'




| Directional Cast Vane Grate

Desian Information (Input)

MINOR

MAJOR

Directional Cast Vane Grate

Local Depression (additional to continuous gutter depression 'a') 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1
Length of a Single Unit Inlet (Grate or Curb Opening) 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) N/A N/A

treet Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity 0.07 0.15 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.01 0.03 cfs
Capture Percentage = Q./Q, 91 82 %




ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet ID: Tnlet SM-CB-2W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 22.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sy = 0.028 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.028 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.1 22.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 7.4 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

—‘ Denver No. 16 Combination ~|
Design Information (Input) MINOR MAJOR
Type of Inlet Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 i
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.4 | Override Depths
Grate Information MINOR MAJOR
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.57 0.69 ft
Depth for Curb Opening Weir Equation deub = 0.44 0.56 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.94 1.00
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.94 1.00

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 6.55 [ 7.48 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.10 [ 0.24 |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)
Project: Smith and Sandown Bridge Replacement

Inlet ID: Tnlet SM-CB-3W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 33.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.020 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 | 33.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 7.9 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 17.5 | 67.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.11 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.25 cfs on sheet 'Inlet Management'




| Directional Cast Vane Grate

Desian Information (Input)
Type of Inlet

MINOR

MAJOR

Directional Cast Vane Grate

Local Depression (additional to continuous gutter depression 'a') 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1

Length of a Single Unit Inlet (Grate or Curb Opening) 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) N/A N/A

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

Total Inlet Interception Capacity 0.10 0.19 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.01 0.057 cfs
Capture Percentage = Q./Q, 88 77 %




ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet ID: Tnlet SM-CB-4W

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 33.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax =| 18.5 33.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 9.4 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

—‘ Denver No. 16 Combination ~|
Design Information (Input) MINOR MAJOR
Type of Inlet Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 i
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.4 | Override Depths
Grate Information MINOR MAJOR
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.52 0.81 ft
Depth for Curb Opening Weir Equation deub = 0.33 0.62 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.93 1.00
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.93 1.00

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 5.48 [ 8.19 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.12 [ 0.3 |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)
Project: Smith and Sandown Bridge Replacement

Inlet ID: Tnlet SM-CB-1E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 33.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.023 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 | 33.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 7.6 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow = 18.7 | 57.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.32 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.75 cfs on sheet 'Inlet Management'




| Directional Cast Vane Grate

Desian Information (Input)

MINOR

MAJOR

Directional Cast Vane Grate

Local Depression (additional to continuous gutter depression 'a') 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1
Length of a Single Unit Inlet (Grate or Curb Opening) 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) N/A N/A

treet Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity 0.24 0.45 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.08 0.30 cfs
Capture Percentage = Q./Q, 74 60 %




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)
Project: Smith and Sandown Bridge Replacement

Inlet ID: Tnlet SM-CB-2E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 33.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.009 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 18.5 | 33.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 [ 10.0 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaiow = 12.7 | 56.3 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.17 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.50 cfs on sheet 'Inlet Management'




| Denver No. 16 Combination

Desian Information (Input)

MINOR

MAJOR

Denver No. 16 Combination

Local Depression (additional to continuous gutter depression 'a') 2.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1
Length of a Single Unit Inlet (Grate or Curb Opening) 3.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.73 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) 0.10 0.10

treet Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity 0.17 0.50 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.00 0.00 cfs
Capture Percentage = Q./Q, 100 100 %




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)
Project: Smith and Sandown Bridge Replacement

Inlet ID: Tnlet SM-CB-3E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 22.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.023 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 22.0 | 22.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 5.4 [ 5.4 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I r
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaiow = 29.7 | 29.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.34 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.78 cfs on sheet 'Inlet Management'




| Directional Cast Vane Grate

Desian Information (Input)

MINOR

MAJOR

Directional Cast Vane Grate

Local Depression (additional to continuous gutter depression 'a') 1.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) 1
Length of a Single Unit Inlet (Grate or Curb Opening) 2.48 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) 1.50 ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) 0.50 0.50
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) N/A N/A

treet Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity 0.25 0.46 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 0.09 0.32 cfs
Capture Percentage = Q./Q, 73 59 %




ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

MHFD-Inlet, Version 5.03 (August 2023,

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Smith and Sandown Bridge Replacement

Minor & Major Storm

Inlet ID: Tnlet SM-CB-4E

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 22.0 ft
Gutter Width = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.020 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 22.0 22.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 5.4 [ 5.4 Jinches
ICheck boxes are not applicable in SUMP conditions I r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f——Lo (C)——

—‘ Denver No. 16 Combination ~|
Design Information (Input) MINOR MAJOR
Type of Inlet Type = Denver No. 16 Combination
Local Depression (additional to continuous gutter depression 'a' from above) Aocal = 2.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 i
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.3 5.3 | Override Depths
Grate Information MINOR MAJOR
Length of a Unit Grate L, (G) = 3.00 feet
\Width of a Unit Grate W, = 1.73 feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 3.60
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = 0.60
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 3.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.50 inches
Height of Curb Orifice Throat in Inches Hihroat = 5.25 inches
Angle of Throat Theta = 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
ICurb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.70
ICurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.66
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = 0.52 0.52 ft
Depth for Curb Opening Weir Equation deub = 0.40 0.40 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = 0.83 0.83
ICurb Opening Performance Reduction Factor for Long Inlets RFcub = N/A N/A
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.83 0.83

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 5.56 [ 5.56 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 0.2 [ 0.5 |cfs




Conduit FlexTable: Combined Pipe/Node Report

SSQ_DR_Sandown -- CDOT Default.stsw

4/8/2026

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-755-

1666

Label Start Node Stop Node Size Elevation Ground Invert (Start) Invert (Stop) Length
(Start) (ft) (ft) (Construction)
(ft) (ft)
SA-P-1E SA-CB-1E SA-CB-2E 15" RCP 5,280.51 5,276.77 5,276.39 37.93
SA-P-2E SA-CB-2E SA-MH-1E 15" RCP 5,279.73 5,276.19 5,275.77 41.90
SA-P-3E SA-CB-3E SA-MH-1E 15" RCP 5,281.24 5,276.45 5,275.97 31.90
SA-P-4E SA-CB-4E SA-CB-5E 15" RCP 5,280.10 5,276.79 5,275.80 65.79
SA-P-6E SA-MH-1E SA-MH-2E 15" RCP 5,280.21 5,275.57 5,275.27 29.93
SA-P-5E SA-CB-5E SA-MH-2E 15" RCP 5,279.95 5,275.60 5,275.47 8.18
SA-P-4W SA-CB-3W SA-CB-4W 15" RCP 5,280.82 5,276.41 5,276.18 22.98
SA-P-1W SA-CB-1W SA-MH-1W 15" RCP 5,281.39 5,276.90 5,276.60 30.48
SA-P-2W SA-CB-2W SA-MH-1W 15" RCP 5,280.75 5,276.86 5,276.80 5.96
SA-P-3W SA-MH-1W SA-CB-4W 15" RCP 5,281.09 5,276.40 5,275.98 42.04
SA-P-5W SA-CB-4W SA-MH-2W 15" RCP 5,280.33 5,275.78 5,274.82 63.70
SA-P-7E SA-MH-2E SA-EX-MH 15" RCP 5,280.63 5,275.07 5,252.00 66.53
Slope (Construction)
(ft/ft)

0.010

0.010

0.015

0.015

0.010

0.015

0.010

0.010

0.010

0.010

0.015

0.347

Drainage and Utilities

[10.10.21.04]
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Conduit FlexTable: Sandown Minor Storm (5YR)

Label Start Node Stop Node Flow Capacity (Full Velocity Invert (Start) Invert (Stop) Hydraulic Grade | Hydraulic Grade
(cfs) Flow) (ft/s) (ft) (ft) Line (In) Line (Out)
(cfs) (f) (f)
SA-P-1E SA-CB-1E SA-CB-2E 0.21 6.22 2.35 5,276.77 5,276.39 5,276.95 5,276.55
SA-P-2E SA-CB-2E SA-MH-1E 0.41 6.22 2.87 5,276.19 5,275.77 5,276.44 5,275.99
SA-P-3E SA-CB-3E SA-MH-1E 0.13 7.53 2.32 5,276.45 5,275.97 5,276.59 5,276.09
SA-P-4E SA-CB-4E SA-CB-5E 0.17 7.78 2.58 5,276.79 5,275.80 5,276.94 5,275.92
SA-P-6E SA-MH-1E SA-MH-2E 0.54 6.07 3.06 5,275.57 5,275.27 5,275.86 5,275.53
SA-P-5E SA-CB-5E SA-MH-2E 0.49 6.71 3.19 5,275.60 5,275.47 5,275.87 5,275.70
SA-P-4W SA-CB-3W SA-CB-4W 0.18 6.08 2.20 5,276.41 5,276.18 5,276.57 5,276.32
SA-P-1W SA-CB-1W SA-MH-1W 0.08 6.13 1.74 5,276.90 5,276.60 5,277.01 5,276.70
SA-P-2W SA-CB-2W SA-MH-1W 0.06 5.20 1.42 5,276.86 5,276.80 5,276.95 5,276.89
SA-P-3W SA-MH-1W SA-CB-4W 0.14 6.22 2.08 5,276.40 5,275.98 5,276.54 5,276.10
SA-P-5W SA-CB-4W SA-MH-2W 0.45 7.67 3.41 5,275.78 5,274.82 5,276.04 5,275.03
SA-P-7E SA-MH-2E EX MANHOLE 1.03 36.69 13.10 5,275.07 5,252.00 5,275.47 5,252.14
StormCAD
SSQ_DR_Sandown_StormCAD.stsw Bentley Systems, Inc. Haestad Methods Solution Center [24.00.02.21]

4/7/2026

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-755-

1666
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Conduit FlexTable: Sandown Major Storm (100YR)

Label Start Node Stop Node Flow Capacity (Full Velocity Invert (Start) Invert (Stop) Hydraulic Grade | Hydraulic Grade
(cfs) Flow) (ft/s) (ft) (ft) Line (In) Line (Out)
(cfs) (f) (f)
SA-P-1E SA-CB-1E SA-CB-2E 0.42 6.22 2.89 5,276.77 5,276.39 5,277.02 5,276.61
SA-P-2E SA-CB-2E SA-MH-1E 0.88 6.22 3.59 5,276.19 5,275.77 5,276.56 5,276.09
SA-P-3E SA-CB-3E SA-MH-1E 0.26 7.53 2.87 5,276.45 5,275.97 5,276.65 5,276.13
SA-P-4E SA-CB-4E SA-CB-5E 0.40 7.78 3.33 5,276.79 5,275.80 5,277.03 5,276.11
SA-P-6E SA-MH-1E SA-MH-2E 1.14 6.07 3.79 5,275.57 5,275.27 5,275.99 5,275.80
SA-P-5E SA-CB-5E SA-MH-2E 1.19 6.71 4.12 5,275.60 5,275.47 5,276.03 5,275.84
SA-P-4W SA-CB-3W SA-CB-4W 0.33 6.08 2.64 5,276.41 5,276.18 5,276.63 5,276.37
SA-P-1W SA-CB-1W SA-MH-1W 0.17 6.13 2.18 5,276.90 5,276.60 5,277.06 5,276.74
SA-P-2W SA-CB-2W SA-MH-1W 0.18 5.20 1.98 5,276.86 5,276.80 5,277.02 5,276.95
SA-P-3W SA-MH-1W SA-CB-4W 0.35 6.22 2.74 5,276.40 5,275.98 5,276.63 5,276.24
SA-P-5W SA-CB-4W SA-MH-2W 1.00 7.67 4.32 5,275.78 5,274.82 5,276.17 5,275.13
SA-P-7E SA-MH-2E EX MANHOLE 2.33 36.69 16.74 5,275.07 5,252.00 5,275.68 5,252.21
StormCAD
SSQ_DR_Sandown_StormCAD.stsw Bentley Systems, Inc. Haestad Methods Solution Center [24.00.02.21]

4/7/2026

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-755-

1666
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Elevation (ft)

SSQ_DR_Sandown_StormCAD.stsw

4/7/2026

Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SA-CB-1W TO SM-MH-2W
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
SA-CB-1W
I SA-MH-1W SACBAW
il SA-MH-2W

5,280.00

SA-pwl —— |

= "W: SA-P-3Wy —

008 cfs \: SA

-P_5W
5,275.00 0.14 cfs \

O. 45 CfS

5,270.00
-0+50 0+00 0+50 1+00 1+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution

StormCAD
Center [24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Elevation (ft)

SSQ_DR_Sandown_StormCAD.stsw

4/7/2026

Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SA-CB-1W TO SM-MH-2W
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
SA-CB-1W
I SA-MH-1W SACBAW
il SA-MH-2W

5,280.00

\

T | -P-3wy \

0.17 cfs §: SA

W
5.275.00 0.35cfs \

100 CfS

5,270.00
-0+50 0+00 0+50 1+00 1+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution

StormCAD
Center [24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SA-CB-2W TO SA-MH-1W

(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00

SA-MH-1W
SA-CB-2W

5,280.00

Elevation (ft)

SA

W

ﬁ

0.06

O L_po

fs
5,275.00

-0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Sandown_StormCAD.stsw Center [24.00.02.21]
4/7/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SA-CB-2W TO SA-MH-1W

(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00

-~ SA-MH-1W
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©
>
[)
LLl -

SAPI{2W

o
0.18 cfs

5,275.00
-0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Sandown_StormCAD.stsw Center [24.00.02.21]
4/7/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SA-CB-3W TO SA-CB-4W
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00

SA-CB-3W
— SA-CB-4W
5,280.00 [

Elevation (ft)

&
>
t

A

0
5 275.00 18 cfs
_0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution StormCAD

Center [24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666

SSQ_DR_Sandown_StormCAD.stsw
4/7/2026



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SA-CB-3W TO SA-CB-4W

(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00

SA-CB-3W
— SA-CB-4W
5,280.00 [

Elevation (ft)

&
>
t

A

0
5 275.00 33 cfs
_0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution StormCAD

Center [24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666

SSQ_DR_Sandown_StormCAD.stsw
4/7/2026



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SA-CB-1E TO SM-MH-EX
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
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-0+50 0+00 0+50 1+00 1+50 2+00
Station (ft)
Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Sandown_StormCAD.stsw Center [24.00.02.21]
4/7/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SA-CB-1E TO SM-MH-EX
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
SA-OB-1E AN ESA—M H-2E
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EX MANHOLE
5,255.00
5,250.00
-0+50 0+00 0+50 1+00 1+50 2+00
Station (ft)
Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Sandown_StormCAD.stsw Center [24.00.02.21]
4/7/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SA-CB-3E TO SM-MH-1E

(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
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= SA~P N 3E
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5.275.00 0.13 fs
_0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Sandown_StormCAD.stsw Center [24.00.02.21]
4/7/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SA-CB-3E TO SM-MH-1E

(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
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|| SA-P_3E
_\

5.275.00 0.26 cfs

L[

-0+50 0+00 0+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Sandown_StormCAD.stsw Center [24.00.02.21]
4/7/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SA-CB-4E TO SM-MH-2E
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
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06787 USA +1-203-755-1666



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SA-CB-4E TO SM-MH-2E
(SSQ_DR_Sandown_StormCAD.stsw)

5,285.00
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06787 USA +1-203-755-1666



Conduit FlexTable: Combined Pipe/Node Report

SSQ_DR_Smith -- CDOT Default.stsw

4/7/2026

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-755-

1666

Label Start Node Stop Node Size Elevation Ground Invert (Start) Invert (Stop) Length
(Start) (ft) (ft) (Construction)
(ft) (ft)
SM-P-3W SM-CB-3W SM-CB-4W 15" RCP 5,283.69 5,279.69 5,279.32 36.88
SM-P-1W SM-CB-1W SM-CB-2W 15" RCP 5,283.97 5,280.23 5,279.88 35.18
SM-P-2W SM-CB-2W SM-CB-4W 15" RCP 5,283.48 5,279.68 5,279.12 56.13
SM-P-5W SM-CB-5W SM-MH-1W 15" RCP 5,283.26 5,278.49 5,278.22 27.59
SM-P-4W SM-CB-4W SM-MH-2W 15" RCP 5,283.41 5,278.92 5,278.07 56.63
SM-P-2E SM-CB-2E SM-CB-4E 15" RCP 5,282.67 5,278.61 5,278.04 56.46
SM-P-4E SM-CB-4E SM-MH-1E 15" RCP 5,282.78 5,277.84 5,277.36 48.21
SM-P-1E SM-CB-1E SM-CB-2E 15" RCP 5,282.98 5,278.99 5,278.81 18.50
SM-P-3E SM-CB-3E SM-CB-4E 15" RCP 5,283.12 5,278.46 5,278.24 21.80
Slope (Construction)
(ft/ft)

0.010

0.010

0.010

0.010

0.015

0.010

0.010

0.010

0.010

Drainage and Utilities

[10.10.21.04]
Page 1 of 1



Conduit FlexTable: MINOR STORM (5YR)

Label Start Node Stop Node Flow Capacity (Full Velocity Hydraulic Grade | Hydraulic Grade
(cfs) Flow) (ft/s) Line (In) Line (Out)
(cfs) (f) (f)

SM-P-3W SM-CB-3W SM-CB-4W 0.10 6.21 1.88 5,279.81 5,279.43
SM-P-1W SM-CB-1W SM-CB-2W 0.07 6.19 1.68 5,280.33 5,279.97
SM-P-2W SM-CB-2W SM-CB-4W 0.17 6.31 2.23 5,279.84 5,279.26
SM-P-5W SM-CB-5W SM-MH-1W 0.39 6.02 2.76 5,278.73 5,278.43
SM-P-4W SM-CB-4W SM-MH-2W 0.27 7.64 2.93 5,279.12 5,278.23
SM-P-2E SM-CB-2E SM-CB-4E 0.41 6.32 2.90 5,278.85 5,278.26
SM-P-4E SM-CB-4E SM-MH-1E 0.84 6.25 3.55 5,278.20 5,277.67
SM-P-1E SM-CB-1E SM-CB-2E 0.24 5.99 2.38 5,279.18 5,278.98
SM-P-3E SM-CB-3E SM-CB-4E 0.25 6.06 2.43 5,278.65 5,278.41

SSQ_DR_Smith_StormCAD.stsw

4/8/2026

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[24.00.02.21]
Page 1 of 1



Conduit FlexTable: Major Storm (100YR)

Label Start Node Stop Node Flow Capacity (Full Velocity Hydraulic Grade | Hydraulic Grade
(cfs) Flow) (ft/s) Line (In) Line (Out)
(cfs) (f) (f)

SM-P-3W SM-CB-3W SM-CB-4W 0.19 6.21 2.27 5,279.86 5,279.47
SM-P-1W SM-CB-1W SM-CB-2W 0.15 6.19 2.12 5,280.38 5,280.01
SM-P-2W SM-CB-2W SM-CB-4W 0.39 6.31 2.86 5,279.92 5,279.33
SM-P-5W SM-CB-5W SM-MH-1W 0.91 6.02 3.54 5,278.87 5,278.55
SM-P-4W SM-CB-4W SM-MH-2W 0.58 7.64 3.68 5,279.22 5,278.30
SM-P-2E SM-CB-2E SM-CB-4E 0.95 6.32 3.71 5,278.99 5,278.50
SM-P-4E SM-CB-4E SM-MH-1E 1.95 6.25 4.50 5,278.40 5,277.84
SM-P-1E SM-CB-1E SM-CB-2E 0.45 5.99 2.87 5,279.25 5,279.04
SM-P-3E SM-CB-3E SM-CB-4E 0.46 6.06 2.91 5,278.72 5,278.47

SSQ_DR_Smith_StormCAD.stsw

4/8/2026

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[24.00.02.21]
Page 1 of 1



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SM-CB-1W TO SM-MH-2W
(SSQ_DR_Smith_StormCAD.stsw)
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L
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Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Smith_StormCAD.stsw Center [24.00.02.21]
4/8/2026 76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1

06787 USA +1-203-755-1666



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SM-CB-1W TO SM-MH-2W
(SSQ_DR_Smith_StormCAD.stsw)

5,285.00 M-dBTW
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Bentley Systems, Inc. Haestad Methods Solution StormCAD
SSQ_DR_Smith_StormCAD.stsw Center [24.00.02.21]
4/8/2026

76 Watertown Road, Suite 2D Thomaston, CT

Page 1 of 1
06787 USA +1-203-755-1666



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SM-CB-3W TO SM-CB-4W

(SSQ_DR_Smith_StormCAD.stsw)

5,285.00
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[24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1
06787 USA +1-203-755-1666



Profile Report - MAJOR STORM (100YR)
Engineering Profile - PROFILE SM-CB-3W TO SM-CB-4W

(SSQ_DR_Smith_StormCAD.stsw)

5,285.00
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[24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1
06787 USA +1-203-755-1666



Profile Report - MINOR STORM (5YR)
Engineering Profile - PROFILE SM-CB-5W TO SM-MH-1W

(SSQ_DR_Smith_StormCAD.stsw)
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[24.00.02.21]
76 Watertown Road, Suite 2D Thomaston, CT Page 1 of 1
06787 USA +1-203-755-1666
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