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RIGHT TO INSTALL SEDIMENTATION CONTROL SYSTEM REQUIRED.

H RIGHT TO REMOVE STONE WALL REQUIRED
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PROPOSED DOWNSTREAM ELEVATION

SCALE: 1" = 5'

HYDRUALIC SUMMARY DATA

DRAINAGE AREA (SQ. MILE)

DESIGN FREQUENCY (YEARS)

DESIGN DISCHARGE (CFS)

AVERAGE DAILY FLOW ELEVATION (FT)

100-YEAR DESIGN WATER SURFACE ELEVATION (FT)

MAXIMUM SCOUR ELEVATION (FT)

WORST CASE SCOUR SUBSTRUCTURE UNIT

UPSTREAM DOWNSTREAM

7.36

100

1,865

221.9

229.8 229.4

NOT CALCULATED

NORTH ABUTMENT

BANKFULL WIDTH (BFW):

36 FT PROPOSED HYDRAULIC SPAN

1.2 x BFW = 36 FT

BFW = 30 FT

PROPOSED GROUND LEVEL

PROPOSED GROUND LEVEL

BOTTOM OF FOOTING EL. 224.0

TOP OF FOOTING EL. 226.5

O.H.W. EL. 223.0±

O.H.W. EL. 223.0±

229.7

(CALCULATED) =

FLOOD ELEVATION

FEMA 100-YR

(CALCULATED) = 228.7

FLOOD ELEVATION

FEMA 100-YR

40'-2 1/2 "± ALONG BRIDGE SKEW
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SOUTH ABUTMENT

SOUTH ABUTMENT

PROPOSED UPSTREAM ELEVATION

SCALE: 1" = 5'

LOOKING DOWNSTREAM PERPENDICULAR TO BRIDGE

40'-2 1/2"± ALONG BRIDGE SKEW

CLEAR SPAN NORMAL TO CHANNEL FLOW = 36'-0"

SUBFOOTING AT EXPOSED CORNER

(TYP.) (SEE NOTE 1)

OF ABUTMENTS, WINGWALLS & END BLOCK 

4" STONE FACADE AT FRONT & EXPOSED FACES 

LOOKING UPSTREAM PERPENDICULAR TO BRIDGE

NORTH ABUTMENT

NE RETAINING WALL

NORTH ABUTMENT

NE BARRIER WALL

(TYP.) (SEE NOTE 1)

OF ABUTMENTS, WINGWALLS & END BLOCK 

4" STONE FACADE AT FRONT & EXPOSED FACES 

LOW CHORD EL. 232.90LOW CHORD EL. 231.60

LOW CHORD EL. 232.90

LOW CHORD EL. 231.60

PROPOSED GRADE

ABUTMENT

FACE OF 

ABUTMENT

FACE OF 

EL. 237.1±

EL. 226.5±

EL. 222.2±

NW WINGWALL

EL. 233.6±

PROPOSED GRADE

BRIDGE RAIL. SEE NOTE 2.

3-TUBE CURB MOUNTED

SW WINGWALL

A COLOR APPROVED BY THE TOWN.

THE BRIDGE RAILS, POSTS AND HARDWARE SHALL BE METALLIZED TO 2.

APPROVED EQUAL.

MEDIUM ROUNDS" PATTERN FROM O&G MASON PRODUCTS OR AN 

PATTERN SHALL BE A "NEW ENGLAND SMALL ROUNDS" OR "NUTMEG 

SHALL BE PROVIDED WITH A STONE MASONRY FACING. THE STONE 

AND END BLOCKS INCLUDING THE FRONT FACE OF THE ABUTMENTS 

ALL EXPOSED CONCRETE SURFACES OF ABUTMENTS, WINGWALLS, 1.

BRIDGE AESTHETIC NOTES

ABUTMENT

FACE OF 

ABUTMENT

FACE OF 

BRIDGE RAIL. SEE NOTE 2.

3-TUBE CURB MOUNTED

1' MIN. SUBFOOTING (TYP.) OVER BEDROCK

BOTTOM OF FOOTING EL. 216

TOP OF FOOTING EL. 218.5

BOTTOM OF FOOTING EL. 224.0

TOP OF FOOTING EL. 226.5

SE WINGWALL

TIMBER GUIDERAIL

STEEL BACKED

EL. 219.0±

EL. 218.8±
EL. 221.0±

EL. 233.5±
EL. 235.5±

TIMBER GUIDERAIL

STEEL BACKED

1' MIN. SUBFOOTING

(BEYOND)

WINGWALL STEM 

OVER BEDROCK

BOTTOM OF SUBFOOTING EL. 216 (MAX.)

TOP OF FOOTING EL. 226.5

BOTTOM OF FOOTING EL. 224.0

1' MIN. SUBFOOTING OVER BEDROCK

1

POTENTIAL SCOUR TO TOP OF BEDROCK.  

POTENTIAL SCOUR.  BRIDGE FOUNDATIONS WILL BE DESIGNED TO BE STABLE TO MAXIMUM 

SHALLOW BEDROCK PRESENT AT SITE (WITHIN 7 FEET OF CHANNEL BED) WHICH IS THE LIMIT OF 

EL. 216.0

ELEVATION IS DEEPER THAN 216.0

MICORPILE SOCKETED TO BEDROCK, IF ROCK

BOTTOM OF FOOTING 223

BEDROCK IS DEEPER THAN 216.0 (TYP.)

MICROPILE SOCKETED TO BEDROCK, IF
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9. INSTALL TEMPORARY BYPASS BRIDGE (CONTRACTOR DESIGN).

COFFERDAM.

8. BACKFILL BEHIND NE RETAINING WALL AND REMOVE STAGE 1 TEMPORARY 

ABUTMENTS.

7. CONSTRUCT NEW NE RETAINING WALL. CONSTRUCT TEMPORARY BYPASS BRIDGE 

6. DEMOLISH NE RETAINING WALL.

5. INSTALL STAGE 1 TEMPORARY COFFERDAM ALONG NE RETAINING WALL.

4. INSTALL TEMPORARY TRAFFIC CONTROL FEATURES.

3. INSTALL SEDIMENTATION CONTROL SYSTEM.

2. PERFORM SITE CLEARIING AND GRUBBING ACTIVITIES.
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Abutters List 
 

74-5 
Jonathan A. Foltz 
Isabel Foltz 
80 Ridgefield Road 
Wilton, CT 06897 

74-18 
Wilton Congregational Church 
70 Ridgefield Road 
Wilton, CT 6897 

74-6 
Wilton Congregational Church  
70 Ridgefield Road 
Wilton, CT 06897 

 

74-7 
David Schoetz  
Adrienne Schoetz 
19 Lovers Lane 
Wilton, CT  06897 

 

74-8 
Dennis W. Anastos 
Tereasa M. Anastos 
23 Merwin Lane 
Wilton, CT  06897 

 

74-9 
Joan H. Holmes 
25 Merwin Lane 
Wilton, CT  06897 

 

74-10 
Michael S. Craig 
Juliet Craig 
27 Merwin Lane  
Wilton, CT  06897  

 

74-11  
Piotr Grzywacz 
29 Merwin Lane 
Wilton, CT  06897 

 

74-12 
48 West Norwalk Road, LLC 
33 Lovers Lane 
Wilton, CT  06897 

 

74-13, 74-14, 74-15 
Town of Wilton  
238 Danbury Road 
Wilton, CT  06897 

 

74-16 
Blue Heron Landing, LLC 
26 Lovers Lane  
Wilton, CT  06897 

 

74-15-1, 7-29 
State of Connecticut 
450 Capitol Avenue 
Hartford, CT 06106 

 

74-17 
Donald A. Allers 
Eileen P. Allers 
10 Lovers Lane 
Wilton, CT 06897 
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Attachment F: Project Narrative  

State Construction Project Number:   161-142 

Town:  Wilton 

Bridge Number: 04975 - Lovers Lane over Comstock Brook  

 

Project Need and Description:    

Bridge No. 04975 was originally constructed in 1930. The single span structure is 33’ long and has a 

roadway curb-to-curb width of 16’-6”. The bridge is located approximately 400’ north from the 

intersection of Lovers Lane with CT-33 (Ridgefield Road). The existing bridge superstructure is comprised 

of a concrete deck with bituminous concrete wearing surface supported by six concrete encased steel 

girders. The bridge superstructure is supported by concrete abutments with the south abutment founded 

on ledge and the north abutment is supported by footings of unknown depth, size and bearing stratum. 

The bridge provides the only ingress and egress to approximately nine residential properties north of the 

structure on Lovers Lane and Merwin Lane as well as access to the Merwin Meadows Park.  The estimated 

Average Daily Traffic (ADT) on the bridge is 508 vehicles based on traffic counts performed by the Town 

in June 2019.  Comstock Brook flows under the bridge from west to east.   A weir is located approximately 

80-ft downstream of the bridge resulting in a ponded area at the bridge due to the downstream dam.   

A complete bridge replacement is necessary due to condition of the existing bridge. The existing roadway 

width over the bridge is inadequate for the average daily traffic and does not meet current federal, state 

and town standards.  The load carrying capacity of the superstructure is unknown.  The existing metal 

bridge rail system does not meet current crash test and safety standards. The substructure is in poor 

condition due to extensive concrete deterioration and the bridge is considered to be scour critical based 

on CTDOT’s most recent inspection report dated November 16, 2021.    

  

Maintenance and Protection of Traffic during construction of the proposed bridge will involve the use of 

a temporary bridge installed east of the existing bridge to accommodate an alternating one-way traffic 

operation with temporary signalization.  The proposed work is anticipated to take one construction season 

and will begin in the spring of 2023.  

 

Mapping:   

Site maps are included with this application in Attachments B and C.  

 

Proposed Project:    

The proposed project will include: 

• The complete removal of the existing bridge including superstructure, wingwalls and abutments 

• Full Replacement with a new prestressed concrete deck unit superstructure, supported by new 

cast-in-place concrete abutments and wingwalls, founded on bedrock 

• Installation of an open bridge rail system meeting current standards 

• Increased Span Length = 36 feet (normal to flow) 

• Increased Roadway Curb-to-Curb Width = 22 feet 

• Stone masonry facing on exposed concrete surfaces for improved aesthetics 

• Modifications and improvements to existing roadway drainage system  

• Full depth pavement reconstruction on both approaches to the bridge and new timber guiderail 

systems on the bridge’s approaches 
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• Installation of a temporary bridge east of the existing bridge will provide a crossing for vehicular 

and pedestrian traffic. 

 

Construction is anticipated to begin in the Spring of 2023 and be completed in Fall of 2023.  

 

Inland Wetlands and Watercourses:    

A wetlands delineation was conducted in November of 2019. The Wetland Delineation Report prepared 

by the Hidden Garden and Connsoil, LLC is attached for review.  Wetlands were found on both east and 

west sides of Comstock Brook, upstream and downstream of the bridge. The project site does not cross 

Natural Diversity Database screening area per December 2021 mapping.  Comstock Brook at Bridge No. 

04975 is located in the Comstock Brook subregional watershed basin (# 7301), which is part of the regional 

Norwalk watershed basin (#73). Comstock Brook flows west to east, terminating into the Norwalk River, 

east of the project.  The watershed area of Comstock Brook draining to the bridge is approximately 7.4 

square miles.  It makes up the majority of the Town of Wilton and can be characterized as mostly 

deciduous forest with a notable portion of turf grass in the northern portion and developed area.  There 

is no notable storage within the watershed.  According to the National Wetlands Inventory, Comstock 

Brook is classified as a riverine habitat R5UBH, and has a constant flow of water.  

The CT DEEP Fisheries Unit has reviewed the subject project and provided the following guidance:  The 

proposed condition is to maintain existing pool habitat condition.  The following fisheries resources of the 

area (including: Blacknose Dace, Creek Chub, Common Shiner, wild Brook Trout, Tessellated Darter, White 

Sucker, catadromous American Eel) shall have a pool habitat maintained through project area created by 

downstream dam.  TOY restriction from June 1st to September 30th for unconfined instream work.  Best 

management practices, including proper erosion and sedimentation controls, will be incorporated 

throughout project. 

Per the CT DPH Drinking Water Section GIS Map Viewer, the project area is not within a Drinking Water 

Watershed area nor Aquifer Protection Area.  A notification letter of the subject project was emailed to 

the CT Department of Public Health Drinking Water Section was on September 17, 2019.  Please see 

attached correspondence.  A response from the DPH was never returned.  

  

Floodplain:    

Bridge No. 04975 falls within FEMA floodplain Zone AE, a regulatory floodway with FEMA Elevations:  230 

FT (upstream); 229 FT (downstream) according to FEMA FIRM Flood Panels (09001C0379F and 

09001C0383F Effective Date 6/18/2010). 

Stormwater (ground disturbance):    

Ground disturbance is anticipated to be less than one acre, due to bridge widening and planned water-

handling. Temporary water-handling cofferdams will be installed around the existing abutments to allow 

for their removal as well as construction of the new abutment and wingwalls. Installation of the temporary 

bridge may result in temporary ground disturbance; the pedestrian bridge will be removed after 

construction is complete and the area restored to previous conditions. Tree removal is necessary for 

construction of the temporary bridge abutments and relocation of utilities- Please refer to the permit 

planting plan which shows tree removals and restoration plan upon completion of construction (PMT-08). 
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Additional Information:  

Residential land use R-2 surrounds the bridge and Merwin Meadows Park is located at the end of Lovers 

Lane to the northeast of the project area.  Lovers Lane is the only road providing automotive access to 

park. The Norwalk River Valley Trail accessible from the Merwin Meadows Park parking lot and from 

Danbury Road (Route 33).  School Road crosses through the northern tip of the park, but does not provide 

a designated parking lot or access to the trail system that goes through the park. A train station is located 

to the southeast of Merwin Meadows Park on Route 33 and a foot trail leads to the park. The trail runs 

through the park. According to CT DEEP Natural Diversity Data Base December 2021 mapping for Wilton, 

Connecticut, the project area is not within any critical habitat, and does not contain any state or federal 

endangered species.  

 

Alternatives Considered: 

 

A meeting was held with the Town of Wilton on April 9th, 2019 to understand the town’s needs and 

requirements and discuss potential rehabilitation/replacement alternatives. The Town concurred with 

evaluating only bridge replacement alternatives.  Although alternates are typically required, none of them 

would achieve compliance with the Flood Management requirements as well as needed safety 

improvements while providing access to the homes and park.  The existing alignment of the bridge is being 

maintained and a larger opening is being provided to comply with US Army Corps of Engineers design and 

permitting standards as the existing opening or smaller openings do not achieve compliance. 
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Dubina, Stephany

From: Stephany Dubina
Sent: Tuesday, September 17, 2019 2:32 PM
To: dph.sourceprotection@ct.gov
Cc: Byrnes, Marc P; 'Andrew.H.Davis@ct.gov'; Thomas Lopata; Bhardwaj, Priti S.
Subject: State Project Nos. 161-142 and 161-143 - Bridges 04975 and 05501 - Town of Wilton
Attachments: 02_2019_09_17_04975_letter_to_DPH.pdf; 02_2019_09_17_05501_letter_to_DPH.pdf

Good Afternoon,

Please find the attached evaluation request packages for the newly assigned CT DOT State Administered Federal Local
Bridge Program (FLBP) projects in the Town of Wilton.

Sincerely,
Stephany Dubina | Assistant Project Engineer
sdubina@cmeengineering.com
101 East River Drive, First Floor,  East Hartford, CT 06108
T 860.290.4100 ext. 1105  www.cmeengineering.com

7375
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Attachment F-2: Project Notification to CT DPH Drinking Water Section
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Digitally signed by Thomas J. Lopata
DN: C=US, 
E=tlopata@cmeengineering.com,
O=CME Associates, CN=Thomas J. 
Lopata
Date: 2019.09.16 16:17:24-04'00'
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PROJECT DESCRIPTION 

State Project Number: 161‐142 

Town/City:  Wilton 

Bridge Number: 04975 Lovers Lane over Comstock Brook 

 

Project Need and Description:   

Bridge No. 04975, Lovers Lane over Comstock Brook, in Wilton, Connecticut was originally constructed in 

1930. This single span bridge  is comprised of a steel structure, a concrete cast  in place deck which has 

been  repaved  since  the  last  inspection.  The  substructure  consists  of  girders,  and  concrete  gravity 

abutments and  stone masonry wingwalls.   The bridge  is  located approximately 250‐feet northeast of 

Ridgefield Road (Route 33) in Wilton, Connecticut.  The bridge features a skew of 26 degrees with a span 

of 33’‐0” measured between the centerline of bearings and an overall length of 37’‐0”.  The out‐to‐out 

width of  the bridge  is 18’‐2” and  the bridge’s  curb‐to‐curb width  is 16’‐6”.   The  two‐lane  roadway  is 

classified as an Urban Local Road and the average daily traffic count is 393 vehicles with 7% truck traffic 

as reported in the Connecticut Department of Transportation (DOT) Routine and Underwater Inspection 

dated November 16, 2017. 

A  full  replacement  of  Bridge  No.  04975  is  recommended  based  on  current  ratings.  The  bridge  is 

structurally deficient, not meeting current safety standards. There is heavy rusting on the bottom flanges, 

and the encasement at girder 4 has hollow areas and cracks up to 15‐feet long and 0.25‐inch wide. The 

southern  abutment  is  stone  masonry  with  a  concrete  bridge  seat,  which  has  hairline  cracks  with 

efflorescence  and  rust  stains.  The  northern  abutment  is  concrete  and  has  hairline  cracks  with 

efflorescence. There is moderate erosion along the southeast wingwall, with an erosion and scour critical 

rating appraisal rating of 3, meaning the bridge is scour critical. The superstructure has an overall rating 

of 5, meaning it is in fair condition and the substructure has an overall rating of 4, meaning it is in poor 

condition, as reported in the DOT Routine and Underwater Inspection dated November 16, 2017. 

Mapping:  

Site maps are attached. 

Photos:   

Site photos are attached. 

Proposed Project:   

Bridge No. 04975 is currently in the preliminary engineering phase under the DOT Federal Local Bridge 

State Administered Program  for  structures  requiring major  rehabilitation or  replacement. The project 

scope has not yet been finalized; however, it is anticipated that a full replacement of the bridge will be 

necessary. 

Inland Wetlands and Watercourses:  

According to the National Wetlands Inventory, Comstock Brook is classified as a riverine habitat R5UBH, 

and has a constant flow of water. There is an approximate drainage area of 7.37 square miles here. Bridge 
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No. 04975 is located in the Comstock Brook subregional watershed basin (# 7301), which is part of the 

regional Norwalk watershed basin (#73). Comstock Brook flows west to east, terminating into the Norwalk 

River, east of the project.  A wetland delineation will be performed to determine the presence of state 

and federal wetlands located within the project area. 

Floodplain:   

The Project site falls within FEMA floodplain with mapped floodway according to FEMA FIRM Flood Panels 

(09001C0379F and 09001C0383F Effective Date 6/18/2010) with an approximate 100‐year water surface 

elevation of 229.7 feet).   

Stormwater (ground disturbance):   

Ground disturbance is anticipated to be less than one acre. 

Additional Information: 

Residential land use R‐2 surrounds the bridge and Merwin Meadows Park is located at the end of Lovers 

Lane to the northeast of the project area.  Lovers Lane is the only road providing automotive access to 

park. The Norwalk River Valley Trail accessible  from  the Merwin Meadows Park parking  lot and  from 

Danbury Road (Route 33).  School Road crosses through the northern tip of the park, but does not provide 

a designated parking lot or access to the trail system that goes through the park. A train station is located 

in to the southeast of Merwin Meadows Park on Route 33 and a foot trail leads to the park. The trail runs 

through  the  park. According  to CT DEEP Natural Diversity Data Base  June  2019 mapping  for Wilton, 

Connecticut, the project area is not within any critical habitat, and does not contain any state or federal 

endangered species.  
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Bridge No. 04975 Site Location, Town of Wilton GIS mapping.  

 

Bridge No. 04975, the Norwalk River Valley Trail System, and Merwin Meadows Park, Google Maps.    

Bridge No. 04975 

Bridge No. 04975
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West upstream elevation. 

 

Southern approach to bridge.  
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Condition of superstructure.  

 

Abutment No. 2. 
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Downstream dam face. 
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Introduction 
 

Wetland delineation services were conducted in accordance with the contract 

between CME Associates, Inc. and HGConnsoil, LLC, dated October 2, 2019.  The 

scope of services are: field delineation of boundaries for State of Connecticut 

wetland; Federal wetland; Ordinary High Water Level; provision of ACOE data 

forms documenting Federal delineation transect; Functions and Values Assessment 

form (ACOE Highway Methodology); and site photographs. 

   

A sketch of the approximate location of these boundaries was provided to CME 

Associates, Inc. on October 27, 2019 and is attached to this document as Appendix 

A.  The sketch is not to scale and is to be used as guidance as to approximate 

flagging locations for survey crew use only. 

 

Important Note 

 

The wetland boundaries and ordinary highwater boundary are not flagged along the 

south east side of the river because of steepness and inaccessibility.  All 

jurisdictional boundaries are designated at the toe of the steep slope, by 

professional judgment. 

 

Wetland sketch is provided in Appendix A, page 3. 

 

ACOE data forms are provided in Appendix B, page 4. 

 

Functions and Values Assessment form is provided in Appendix C, page 10. 

 

Site Photographs are provided in Appendix D, page 11. 
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APPENDIX C                                        
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APPENDIX D 

 

 

 

 
Photo 1: taken from west of bridge towards road showing upland above 

small floodplain along north side of river (building in background is 

Wilton Playshop) 
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Photo 2: taken from west downstream towards bridge 
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Photo 3: taken from the bridge looking downstream to the east; steep bank 

on right side of river (south) is inaccessible and was not delineated. 
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Photo 4; taken from the bridge looking upstream towards the east.  Upland 

along river at left (north) is very thickly vegetated. 
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Attachment H: Description of Fill Material in the Regulated Area 

State Construction Project Number:   161-142 

Town:  Wilton 

Bridge Number: 04975 - Lovers Lane over Comstock Brook  

 

All fill material used on the project within the Regulated Area will conform to the requirements of the 

Connecticut Department of Transportation Standard Specifications for Roads, Bridges, Facilities, and 

Incidental Construction, Form 818, dated January 2022 and Special Provisions. Excess fill materials not 

used during construction will be removed upon completion of the project. 
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Executive Summary 
The proposed drainage design for State Project No. 161-142: Lovers Lane over Comstock Brook 
in Wilton, Connecticut has been designed in accordance with the ConnDOT Drainage Manual 
(ConnDOTDM). OpenRoads Designer Subsurface Utility Design and Analysis (SUDA) was used 
to perform the gutter flow analysis, storm system sizing calculations, and gather the resulting HGL 
profiles. This information was used to determine the appropriate catch basin inlet locations and 
pipe sizes for the additional flows anticipated with the widening of Lovers Lane. Outlet protection 
is provided via a Type C Modified Riprap Apron designed in accordance with the ConnDOTDM 
criteria at both outlet locations. The proposed drainage system design does meet the current 
ConnDOTDM criteria for allowable design spread.  

The proposed water quality treatment provisions will include the installation of four (4) feet sumps 
within each of the catch basins to promote the removal of sediment and pollutants prior to 
discharging to the downstream Comstock Brook.  

The project will add approximately three hundred & seventy-six (376) square feet of impervious 
surface area, and the majority of which is from the widened bridge deck. This additional 
impervious surface translates to about 0.056 CFS of additional stormwater runoff into Comstock 
Brook for a 10-year storm event. Based on the project hydrology report, the 10-year flow is 1,050 
CFS for Comstock Brook. Thus, the impact of 0.056 CFS increase from this project is minimal 
compared to the overall streamflow. 

The increased bridge deck width allows for safer vehicular travel by accommodating two vehicles 
to pass each other on the bridge.  
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1.0 Introduction 
State Project No. 161-142 includes the replacement of Bridge No. 04975, a single span structure 
on Lovers Lane over Comstock Brook in the Town of Wilton, CT.  The new bridge design will 
include a prestressed concrete deck unit superstructure with 22-foot-wide roadway width. The 
existing drainage system, which includes one catch basin and an outlet pipe, will be replaced to 
accommodate the new bridge. 

2.0 Drainage Areas 
The drainage areas analyzed include the uphill areas along Lovers Lane that contribute runoff to 
the existing and proposed drainage systems. See Appendix C for the drainage area maps. 

Existing Conditions 
An existing catch basin located at STA 101+62 captures runoff from Lovers Lane and connects to 
a 12-inch HDPE pipe that outlets to Comstock Brook. This existing catch basin appears to be in 
good working condition. Additional runoff not captured by the existing catch basin drains off the 
side of Lovers Lane and the bridge via sheet flow.  

From a field survey conducted in August 2021, the existing 12-inch HDPE outlet pipe appears to 
be in good condition with no noticeable structural deficiencies. The pipe was dry during inspection 
with no internal water accumulation. See Appendix H for the site survey photos. 

Proposed Conditions 
As part of the proposed geometric improvements, the low point along Lovers Lane will be 
maintained to match the existing roadway conditions.  Three (3) new Type ‘C’ catch basins will 
be installed at STA 100+79 RT, STA 101+25 RT, STA 101+25 LT on the south side of the bridge. 
This system will outlet through a new pipe located at the existing outfall location. A new 15-inch 
HDPE Corrugated Interior Pipe will be utilized.  

Additionally, four (4) new catch basins will be installed on the north side of the bridge as part of 
this project. A Type ‘C’ Type 2 catch basin will be installed at STA 102+52 RT, a Type ‘C-L’ 
Type 2 catch basin at STA 102+52 LT, a Type ‘C’ catch basin at STA 103+08 LT, and a Type ‘C’ 
catch basin at STA 103+08 RT. This proposed system will outlet to a new outfall location located 
on the north side of Comstock Brook. A new 15-inch HDPE Corrugated Interior Pipe will be 
utilized.  

Both Type 2 catch basins located at the sag location will be utilizing a 3.0% road cross slope to 
increase the inception & inlet capacity and to increase the efficiency of the overall drainage system. 
All other proposed catch basins on both sides of the bridge will be place at an “On-Grade” location 
and will utilize a 2.0% road cross slope.  

The existing catch basin located on the south side of the bridge and existing 12-inch HDPE outlet 
pipe to Comstock Brook will be removed. For reference, see Appendix J for the location of the 
proposed drainage elements. 
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Outlet Conditions 
The existing outlet was evaluated from a field survey conducted in August 2021. No erosion / 
sedimentation and scour were detected. The existing outlet contains sporadic stones that serve 
some purpose for dissipating any energy coming out of the existing 12-inch HDPE pipe. For the 
new 15-inch HDPE outlet pipe south of Comstock Brook, new outlet protection will be designed 
and installed in accordance with the ConnDOTDM criteria. Based on the proposed drainage 
systems modeling, a Type C modified riprap apron will be utilized. The proposed riprap apron will 
improve the existing conditions at the site. See Appendix A for the ConnDOTDM outlet protection 
design criteria. 

For the new 15-inch HDPE outlet pipe north of Comstock Brook, new outlet protection will be 
designed and installed in accordance with the ConnDOTDM criteria. Based on the proposed 
drainage systems modeling, a Type C modified riprap apron will be utilized for the north side 
outfall location. See Appendix A for the ConnDOTDM outlet protection design criteria.   

3.0 Modeling Parameters 
Design Approach 
The drainage design for State Project No. 161-142 has been developed to meet the requirements 
in the ConnDOTDM and was modeled in OpenRoads Designer Subsurface Utility Design and 
Analysis (SUDA). The OpenRoads Designer SUDA software uses the GVF-Rational method for 
calculations. The existing drainage information and flow patterns were obtained from the project 
survey, online GIS mapping obtained from the CTECO website, and verified through field 
reviews.  

The modeling of the proposed drainage system includes gutter flow analysis, evaluating spread 
conditions, and positioning catch basins to meet the allowable spread requirements, to the 
maximum extent practical. The storm drainage system and hydraulic grade line (HGL) calculations 
were performed for this system to determine the proposed pipe sizes, as well as to determine the 
adequacy of the existing pipe to remain. The existing and proposed systems were analyzed to the 
outfall.   

Design Criteria 
The following lists the design criteria and sources used in developing the proposed drainage 
design. See Appendix A for the applicable excerpts from the ConnDOT Drainage Manual and 
Appendix B for the rainfall data.  

 Design Storm and Spread Criteria (Lovers Lane): The drainage system is designed to meet 
the spread criteria for Town Roads, ADT < 3000 and Speed “any” mph. The drainage 
systems are designed for the 10-year event and spread criteria and sag conditions are 
analyzed for the 5-year event. According to ConnDOTDM Table 11-2.  

 Rainfall Data is derived from NOAA Atlas 14 for Wilton, CT.  
 Runoff Coefficients: All pavement drainage areas use 0.90. Grass drainage areas use 0.30. 

Wooded drainage areas use 0.20. See ConnDOTDM Tables 6-4 and 6-5. 
 Time of Concentration: 5 minutes for pavement, 10 minutes for grassed areas (minimum 

for design according to ConnDOTDM Section 6.9.6). 
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 Manning’s roughness coefficient (n): A Manning’s n of 0.025 was used for high density 
polyethelyne (HDPE) pipe with a corrugated interior. A value of 0.012 was used for 
reinforced concrete pipe (RCP). A value of 0.016 was used for the pavement. This value 
represents “rough texture” pavement. See ConnDOTDM Table 11-3. 

 Hydraulic Grade Line (HGL) was designed such that a minimum 1 foot of freeboard below 
the grate elevation is maintained for the 10-year design storm event.  

 All proposed pipes exceed the requirements for minimum slope outlined in ConnDOTDM 
Table 11-7. 

 All outlets are assumed to have tailwater. The tailwater elevation was derived from the 
FEMA Flood Insurance Study Flood Profiles for a 10-year storm event. See Appendix I.  

 Outlet Protection: Outlet protection was designed in accordance with ConnDOTDM 
section 11.13.  

 

Based on the RSR, the proposed roadway lane width is eleven (11) feet, which includes a ten (10) 
foot travel lane with a one (1) foot unstriped shoulder. From this design basis, the required travel 
lane width including the stormwater runoff spread at the sag location is ten (10) feet. Based on the 
current ConnDOTDM criteria for allowable design spread, the sag condition was analyzed for a 
the 5-year design storm event. This is because water can escape over the curb line and down the 
embankment to Comstock Brook.  

4.0 Conclusion 
The proposed drainage design for State Project No. 161-142: Lovers Lane over Comstock Brook 
in Wilton, Connecticut has been designed in accordance with the ConnDOT Drainage Manual 
(ConnDOTDM).  OpenRoads Designer Subsurface Utility Design and Analysis (SUDA) was used 
to perform the gutter flow analysis, storm system sizing calculations, and gather the resulting HGL 
profiles. This information was used to determine the appropriate catch basin inlet locations and 
pipe sizes for the additional flows anticipated with the widening of Lovers Lane. Outlet protection 
is provided via a Type C Riprap Apron designed in accordance with the ConnDOTDM criteria at 
both outlet locations. The proposed drainage system design does meet the current ConnDOTDM 
criteria for allowable design spread.  

The proposed water quality treatment provisions will include the installation of four (4) feet sumps 
within each of the catch basins to promote the removal of sediment and pollutants prior to 
discharging to the downstream Comstock Brook. The project will add approximately three hundred 
& seventy-six (376) square feet of impervious surface area, and the majority of which is from the 
widened bridge deck. This additional impervious surface translates to about 0.056 CFS of 
additional stormwater runoff into Comstock Brook for a 10-year storm event. Based on the project 
hydrology report, the 10-year flow is 1,050 CFS for Comstock Brook. Thus, the impact of 0.056 
CFS increase from this project is minimal compared to the overall streamflow. 

The increased bridge deck width allows for safer vehicular travel by accommodating two vehicles 
to pass each other on the bridge.  
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11.13  Outlet Protection

11.13.1 Assessment of Erosion Potential

A field investigation of all proposed outlet locations or existing outlets to be used in a drainage
design of a proposed project should be conducted to determine the erosion resistance of the soils at
the outlet, the character of the downstream flow path, and any other site constraints that must be
addressed by the proposed design.

Barring any unusual conditions, as determined during the field investigation, the criteria outlined
in this section should be used to determine the level of outlet protection required.  When severe
conditions are present, it is the responsibility of the designer to provide outlet protection as needed
to safeguard against erosion damage.

Pipe outlets are points of critical erosion potential.  Stormwater which is transported through
closed conveyance systems at design capacity generally reaches a velocity which exceeds the
permissible or erosion resistant velocity of the receiving channel or overland area.  To prevent scour
at stormwater system outlets, a flow transition structure is needed which will absorb the initial
impact of the flow and reduce the flow velocity to a level which will not erode the receiving channel
or overland area.

11.13.2 Types of Outlet Protection

The most commonly used device for outlet protection is a riprap lined apron.  Where practical,
they are constructed at a zero grade or minimum slope to slow the outlet velocity.  The type and
length of the riprap lined apron is related to the outlet flow rate and the tailwater level and whether
there is a defined channel downstream.

If the tailwater depth is less than half the outlet pipe rise, it shall be classified as a Minimum
Tailwater Condition. If the tailwater depth is greater than or equal to half the outlet pipe rise, it
shall be classified as a Maximum Tailwater Condition.

There are three types of riprap aprons to be used for outlet protection.  They are designated as
Type A, B and C. Type A riprap aprons would be used under minimum tailwater conditions while
Type B riprap aprons would be used for maximum tailwater conditions as defined above, where the
pipe outlets overland with no defined channel.  Type C riprap aprons would be used when there is a
well defined channel downstream of the outlet.  The use of a Type C riprap apron on channels that
are designated as watercourses or wetlands is discouraged due to potential wetland and fisheries
impacts.  See Section 11.13.3, Design Criteria, and Section 11.13.5 for the design of riprap aprons.

Where the flow rate proves to be excessive for the economical or practical use of an apron,
preformed scour holes may be used.  There are two types of preformed scour holes. Type 1
preformed scour holes are depressed one-half the pipe rise and Type 2 preformed scour holes are
depressed the full pipe rise. See Section 11.13.3, Design Criteria and Section 11.13.6 for the design
of preformed scour holes.

In most cases, a riprap apron or preformed scour hole will provide adequate outlet protection,
however where design and site conditions warrant, structurally lined outlet protection or energy
dissipators can be investigated. In such instances, coordination with the Hydraulics and Drainage
Section early in the design phase is recommended. The design of energy dissipators is presented in
HEC-14, “Hydraulic Design of Energy Dissipators For Culverts and Channels.”
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11.13.3 Design Criteria

The design of riprap outlet protection applies to the immediate area or reach downstream of the
pipe outlet and does not apply to continuous rock linings of channels or streams.  For pipe outlets at
the top of exit slopes or on slopes greater than 10%, the designer should assure that suitable
safeguards are provided beyond the limits of the localized outlet protection to counter the highly
erosive velocities caused by the reconcentration of flow beyond the initial riprap apron.  Outlet
protection shall be designed according to the following criteria:

• Riprap outlet protection shall be used at all outlets not flowing over exposed rock or into
deep watercourses and ponds.

• In situations not covered by the above noted criteria and where the exit velocity is < 4.27 mps
(14 fps), a riprap apron shall also be used.  For Type A and B riprap aprons, the type of
riprap specified is dependent on the outlet velocity (see Section 11.13.6) and can be
determined from Table 11.5.  For Type C aprons, the type of riprap specified is determined
by the procedures in HEC-15 and HEC-11 depending on the design discharge.  See
Chapter 7, Channels.

• The type of riprap apron and dimensions are determined by the guidelines outlined in
Sections 11.13.2 and 11.13.5, respectively.

• When the outlet velocity is > 4.27 mps (14 fps), the designer should first investigate methods to
reduce the outlet velocity. This may be accomplished by any one or combination of the
following:  increasing the pipe roughness, increasing the pipe size and/or decreasing the culvert
slope. When this is not possible or economical, a number of outlet protection or energy
dissipation design options are available.  These are presented in detail in HEC-14. In most
instances, however, a preformed scour hole design should be used, as it generally can provide
the necessary degree of protection at an economical cost. The design of a preformed scour hole
is presented in Section 11.13.6.

The design criteria of this section should be applicable to most outlet situations.  However,
recognizing that design and site conditions can vary significantly depending on the project or
location on a particular project, it is the responsibility of the designer to ensure that the
criteria is suitable to the site or to provide an alternate design which will adequately protect
the outlet area from scour and erosion.  These situations should be documented in the
drainage design report.

Table 11.11  Allowable Outlet Velocities for Type A and B Riprap Aprons

Outlet Velocity  - mps (fps) Riprap Specification
     0-2.44   (0-8) Modified
2.44-3.05  (8-10) Intermediate
3.05-4.27  (10-14) Standard

11.13.4 Tailwater Depth

The depth of tailwater immediately at the pipe outlet is required for the design of outlet
protection and must be determined for the design flow rate. Manning’s equation may be used to
determine tailwater depth.  See Sections 8.3.5 and 8.3.6 for additional information on how to
determine the tailwater depth.
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11.13.5 Apron Dimensions

Length

The length of an apron (La) is determined using the following empirical relationships (Equations
11.9 and 11.10) that were developed for the U.S. Environmental Protection Agency (1976) and
modified by ConnDOT for use in Connecticut.  Tables 11-12 and 11-13 show the various lengths of
Type A, B and C riprap aprons based on discharge and pipe size.  The tables also show the
minimum and maximum lengths of aprons to be computed using Equations 11.31 and 11.32.  When
the table indicates that the required apron length would exceed the maximum shown, a preformed
scour hole should be used in lieu of the riprap apron.  As previously stated, the design of a
preformed scour hole is presented in Section 11.13.6.

Type A Riprap Apron (Minimum Tailwater Condition)   TW <  0.5 Rp

05.3)142.0(26.3
5.1 +

−
=

P
a S

QL (  10)5(80.1
5.1 +
−

=
P

a S
QL    ) (11.31)

Type B Apron (Maximum Tailwater Condition)   TW >  0.5 Rp

05.3)142.0(44.5
5.1 +

−
=

P
a S

QL (  10)5(0.3
5.1 +
−

=
P

a S
QL    ) (11.32)

Type C Riprap Apron  - The length of a Type C Riprap Apron shall be determined using the
formula for a Type B Riprap Apron.

La  = length of apron, m (ft)
Sp = inside diameter for circular sections or maximum inside pipe span for non-circular sections,

m (ft)
Q = pipe (design) discharge, cms (cfs)
TW = tailwater depth, m (ft)
Rp = maximum inside pipe rise, m (ft)
Note: Sp = Rp   =  inside diameter for circular sections

Width

For Type A or B Riprap Aprons, when there is no well defined channel downstream of the apron,
the width of the apron at the pipe outlet, W1, should be at least three times the maximum inside pipe
span and the width, W2 of the outlet end of the apron, as shown in Figure 11-13, should be as
follows:

Type A Riprap Apron (Minimum Tailwater Condition)

W1= 3Sp (min.)

W2 = 3Sp + 0.7La      for TW  <  0.5 Rp (11.33)
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and

Type B Riprap Apron (Maximum Tailwater Condition)

W1 = 3Sp (min.)
W2 = 3Sp + 0.4La       for TW  >   0.5 Rp (11.34)

W1 =width of apron at pipe outlet or upstream apron limit
W2 =width of apron at terminus or downstream apron limit

Type C Riprap Apron

For a Type C Riprap Apron when there is a well defined channel downstream of the outlet, the
bottom width of the apron should be at least equal to the bottom width of the channel and the lining
should extend on the channel side slopes at least 0.3m (1 ft) above the tailwater depth (TW) or at
least two-thirds of the vertical conduit dimension (0.7 Rp) above the invert, whichever is greater. (In
all cases, the overall width of the apron shall be a minimum of 3Sp).  See Figure 11-13.

Additional guidelines:

• The type of apron to be used and length should be called out on the construction plans.
• The side slopes of the Type C riprap apron should be 2H:1V or flatter.
• The bottom grade should be level or minimum slope, where practical, for energy dissipation.

Where the use of a flat apron is impractical, a preformed scour hole should be considered.
• Granular fill shall be placed between the riprap and the underlying soil to prevent soil

movement into and through the riprap. Additionally, an appropriately sized geotextile
(separation) can be used when field conditions dictate as determined by the engineer.

• The location of outlets and outlet protection should be carefully considered to minimize
rights-of-way and wetland impacts.

11.13.6 Preformed Scour Hole

The preformed scour hole is an excavated hole or depression which is lined with rock riprap of a
stable size to prevent scouring.  The depression (F) provides both vertical and lateral expansion
downstream of the culvert outlet to permit dissipation of excessive energy and turbulence.
Equations 11.35 and 11.36 are used to determine the median stone size (d50) required for the lining
of the two types of preformed scour holes presented below. The first type, Type 1, represented by
Equation 11.35, is depressed one-half the pipe rise and the second type, Type 2, represented by
Equation 11.36, is depressed the full pipe rise. A significant reduction in stone size is achieved by
the excavation. Therefore, the scour hole depressed the full pipe rise would require a smaller stone
size, however the dimensions of the hole would be larger.  The type that provides the most
economical and practical design given the site conditions should be selected. The dimensions of a
preformed scour hole are determined by the set of Equations 11.37 and Figure 11-15.
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Empirical Preformed Scour Hole Equations:

Type 1: Scour Hole Depression = one-half pipe rise, m (ft)

d50 =   (0.0276 Rp
2 /TW) (Q/Rp

2.5)1.333 (  d50 = (0.0125Rp
2/TW) (Q/Rp

2.5)1.333  ) (11.35)

Type 2: Scour Hole Depression = full pipe rise, m (ft)

d50 =   (0.0181 Rp
2 /TW) (Q/Rp

2.5)1.333 ( d50 = (0.0082Rp
2/TW) (Q/Rp

2.5)1.333) (11.36)

d50 = median stone size required, m (ft)

For variables Sp, Rp, TW and Q, see Section 11.13.5.

Type 1 and 2 preformed scour hole dimensions (See Figure 11-15)

C = 3Sp + 6F Basin Length m (ft)
B = 2Sp + 6F Basin Inlet and Outlet Width m (ft) (11.37)
F = 0.5Rp (Type 1) or Rp (Type 2) Basin Depression m (ft)

Table 11-14 solves the above set of equations for Type 1 and 2 preformed scour holes for various
pipe sizes.

The type of riprap required is as follows:

Modified d50 < 0.13m (0.42 ft)
Intermediate 0.13m (0.42 ft) < d50 < 0.20m (0.67 ft)
Standard 0.20m (0.67 ft) < d50 < 0.38m (1.25 ft)
Special Design 0.38m (1.25 ft) < d50

Reference: Report No. FHWA-RD-75-508 (“Culvert Outlet Protection Design: Computer Program
Documentation”)



Storm Drainage Systems                                                                                                                 11.13-7

May 2002 ConnDOT Drainage Manual

OUTLET PROTECTION - OUTLET VELOCITY < 14 feet/sec

OUTLET PIPE DIAMETER OR SPAN (in)
DISCHARGE 12 15 18 24 30 36 42 48 54 60

(cfs)
0-5 10 10 USE
6 12 11
7 13 12
8 14 13 12 MINIMUM
9 14 13
10 15 13
11 16 14 LENGTH
12 14
14 16 14
16 17 15 14 OUTLINED
18 18 16 15
20 17 15 14
22 USE 18 16 15
24 17 15 14
26 17 16 15
28 18 16 15
30 19 17 16
35 20 18 17 16
40 PREFORMED 20 18 17 16
45 21 19 18 16
50 22 20 18 17
55 21 19 18
60 22 20 19
65 24 21 20
70 SCOUR 25 22 20
75 26 23 21
80 24 22
90 26 24
100 28 25
110 27
125 HOLE 29
130 30

Table 11-12.1 -  Length - La (feet)
Type A Riprap Apron

Notes: 1. Bold face outlined boxes indicate minimum La to be used for a given pipe diameter or span.
            2. Rounding and interpolating are acceptable.
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OUTLET PROTECTION - OUTLET VELOCITY < 14 feet/sec

OUTLET PIPE DIAMETER OR SPAN (in)
DISCHARGE 12 15 18 24 30 36 42 48 54 60

(cfs)
0-5 10 10 USE
5.5 12 11
6 12 12 MINIMUM
7 14 13 12
8 15 13

8.5 16 14 LENGTH
9 14
10 15 14
11 16 15
12 17 15 14 OUTLINED
13 18 16 15
14 17 15 14
16 USE 18 16 15 14
18 18 16 15
20 19 17 16
22 20 18 16
24 19 17 16
26 20 18 17 16
28 PREFORMED 21 19 17 16
30 21 19 18 17
32 22 20 18 17
35 21 19 18
40 23 21 19
45 25 23 21
48 SCOUR 26 24 22
50 24 22
55 26 23
60 27 25
63 28 26
65 26
75 HOLE 29
80 30

Table 11-13.1 - Length -  La (feet)
Type B or C Riprap Apron

Notes: 1. Bold face outlined boxes indicate minimum La to be used for a given pipe diameter or span.
            2. Rounding and interpolating are acceptable.
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OUTLET PROTECTION
OUTLET VELOCITY > 14 feet/sec or Length of Apron exceeds limits shown on

Tables 11-12.1 and 11-13.1

Preformed Scour Hole
PIPE DIAMETER OR SPAN (in)

12 15 18 24 30 36 42 48 54 60(See Figure 11-15)

Type 1

B 5 6 8 10 13 15 18 20 23 25

C 6 8 9 12 15 18 21 24 27 30

d Depends on riprap type(see Figure 11-15)

2Sp 2.0 2.6 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

3Sp 3.0 3.9 4.5 6.0 7.5 9.0 10.5 12.0 13.5 15.0

F = 0.5 Sp 0.5 0.625 0.75 1 1.25 1.5 1.75 2 2.25 2.5

Type 2

B 8 10 12 16 20 24 28 32 36 40

C 9 11 14 18 23 27 32 36 41 45

d Depends on riprap size (see Figure 11-15)

2Sp 2.0 2.6 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

3Sp 3.0 3.9 4.5 6.0 7.5 9.0 10.5 12.0 13.5 15.0

F = Sp 1.0 1.3 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Table 11-14.1 - Dimensions of Preformed Scour Hole (Feet)
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11.13.7 Design Procedure for Riprap Outlet Protection

Outlet protection consists of the construction of an erosion resistant section between a conduit
outlet and a stable downstream channel. Erosion at an outlet is chiefly a function of soil type and the
velocity of the conduit discharge. Therefore, in order to mitigate erosion, an adequate design must
stabilize the area at the conduit outlet and reduce the outlet velocity to a velocity consistent with a
stable condition in the downstream channel.

This section presents a generalized procedure for the design of riprap outlet protection. Although
each project will be unique, the design outlined below will normally be applicable.

Step 1. Assess the Erosion Potential at the Outlet and other Critical Site Factors

For all proposed outlet locations including existing outlet locations to be used on the project:

A. A field investigation should be conducted to determine the erosion resistance of the soils at the
outlet, the character of the downstream flow path, and any other site constraints that must be
addressed by the proposed design.

B. Prepare a site description and a sketch (channel cross section, where appropriate) for the outlet
location.

C. Ensure that field survey limits extend far enough to adequately show the proposed outlet
protection design, downstream flow path, drainage right-of-way and any other important
topographic features on the design plans

Step 2.    Determine Tailwater Conditions at the Outlet

A. See Section 11.13.4 and Sections 8.3.5 and 8.3.6 for further information on how to determine
the tailwater depth.

B. If the pipe outlet discharges into a well-defined channel, estimate the existing velocity in the
receiving channel using Manning’s Equation (Equation 7.6, Section 7.4.11). See Section 8.3.8
regarding Maximum Velocity.

Step 3.    Calculate the Outlet Velocity for the Design Discharge

Culvert outlet velocity is one of the primary indicators of erosion potential and will serve in most
instances to define the outlet protection required.

The continuity equation Q=AV (Equation 7.5, Section 7.4.11) can be utilized in all situations to
compute the average velocity at any point within a conduit. For conduits flowing partly full,
however, the location of the water surface and consequently the area of flow cannot always be
easily determined.

The following procedure for the calculation of outlet velocity will produce results, which, though
approximate, will be adequate for most design purposes.
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A. Determine the design discharge for the conduit based on the design return frequency.

B. See Step 2 A. for the tailwater (TW) acting at the outlet pipe.

C. Calculate the outlet velocity.

Step 4. Evaluate the Outlet Velocity

If the outlet velocity is considered excessive for site conditions or exceeds 4.27 mps (14 fps), the
designer should investigate methods to reduce the outlet velocity. These may include any one or
combination of the following:

• increasing the pipe roughness
• increasing the pipe size
• decreasing the culvert slope

It should also be noted that the above methods may be employed at velocities less than 4.27 mps (14
fps) when it desired to reduce the size of riprap required at the outlet.

For instance, a 450-mm (18-inch) pipe has a design discharge of 0.3 cms (10 cfs) and an outlet
velocity of 3.66 mps (12 fps). Table 11.11 indicates that standard riprap would be required at the
outlet, however, it may be more practical to employ the above methods for reducing the exit
velocity, so that modified or intermediate riprap can be used in lieu of standard riprap.

Step 5. Select an Appropriate Type of Outlet Protection Design

Review Section 11.13.2 describing the Types of Outlet Protection and the Design Criteria in Section
11.13.3, which will be used in the selection of the type and size of the outlet protection. The type of
outlet protection and design criteria presented in these Sections are summarized below:



11.13-14                                                                                                               Storm Drainage Systems

ConnDOT Drainage Manual May 2002

TYPE
OUTLET

VELOCITY
mps (fps)

TAILWATER
DEPTH

COMMENT

Type A Riprap
Apron

< 4.27 (14) < ½ pipe rise
(minimum
condition)

Outlet has no well-defined
channel downstream

Type B Riprap
Apron

< 4.27 (14) > ½ pipe rise
(maximum
condition)

Outlet has no well-defined
channel downstream

Type C Riprap
Apron

< 4.27 (14) all Outlet has a well-defined
channel downstream

Preformed Scour
Hole

> 4.27 (14) all
May be used for lower

exit velocities as dictated
by Tables 8-6 and 8-7

Structurally Lined
Energy Dissipaters

> 4.27 (14) all
See HEC-14

To be used only with prior
approval from Hydraulics

and Drainage Section.

Table 11-15  Summary of Outlet Protection Types and Selection Criteria

A. If the outlet velocity, tailwater depth and site conditions indicate that a Type A, B or C Riprap
Apron may be used, check Tables 11-12 and 11-13 to see if a Riprap Apron can be used based
on the pipe size and discharge.

B. If a Riprap Apron is adequate, Tables 11-12 and 11-13 will specify the length of apron required.
Proceed to Step 6.

C. If the Tables do not show an apron length, this indicates that the designer should proceed to
Step 7, using a preformed scour hole design instead of a riprap apron.

For example, a project has two outlets.

Outlet No.1 is a 450-mm (18-inch) RCP with an outlet velocity of 2.74 mps (9 fps) and a design
discharge of 0.275 cms (9.7 cfs) that outlets onto a flat area with a tailwater depth (TW) less
than 200 mm (8 in).
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Outlet No.2 is a 600-mm (24-inch) RCP with an outlet velocity of 3.35 mps (11 fps) and a
design discharge of 0.500 cms (17.7 cfs) that outlets into a drainage channel with a tailwater
depth (TW) of 500 mm (20 in).

Initially, the design parameters indicate that a Type A Riprap Apron and a Type C Riprap
Apron would be appropriate for Outlet No. 1 and 2, respectively.

Next, Table 11-12 is checked for Outlet No. 1 with the design discharge and shows that a Type
A Riprap Apron could be used with a required length of 4.5-m (15-ft.). Table 11-13 is checked
for Outlet No. 2 and shows that the design discharge falls outside the limit for the use of a Type
C Riprap Apron and that a preformed scour hole design should be used.

Step 6. Riprap Apron Dimensions

The designer has determined in Step 5 that a riprap apron is appropriate at the outlet location.
Riprap apron dimensions are discussed in Section 11.13.5 and are determined as follows:

A. The length of apron (La) is determined from Tables 11-12 and 11-13 or Equations 11.31 and
11.32. It should be noted, however, that the Tables are required to determine the
minimum and maximum length of apron that can be used for a given pipe size and
discharge. The length of apron is shown on Figures 11-13 and 11-14.

B. The width of the upstream (W1) and downstream W2) apron limit for the Type A and B Riprap
Apron are computed using Equations 11.33 and 11.34, respectively, or as shown on Figure 11-
13. The width of a Type C Riprap Apron (W3) is determined as described in Section 11.13.5 or
as shown on Figure 11-14.

Step 7. Preformed Scour Hole Design

The designer has determined in Step 5 that the outlet velocity, Tables 11-12 and 11-13 or site
conditions dictate that a preformed scour hole is required for outlet protection. The design is
discussed in Section 11.13.6 and summarized as follows:

A. Compute the median stone size (d50) required for both the Type 1 and 2 Preformed Scour Holes
using Equations 11.35 and 11.36, respectively.

B. Compute the scour hole dimensions for both types using the set of equations labeled 11.37 or
Figure 11-15.

C. Compare the values computed in Steps 7A and 7B for the two preformed scour hole types and
select the one that provides the most economical and practical design given the site conditions.

Step 8. Special Design

In unusual cases where neither a riprap apron nor preformed scour hole can be used, and a special
design is required, HEC-14 can be used to design an alternative energy dissipater. These designs,
however, require prior approval from the Hydraulics and Drainage Section.



11.13-16                                                                                                               Storm Drainage Systems

ConnDOT Drainage Manual December 2003

Step 9. Prepare Outlet Protection Computation Form

See Appendix A for form.

Step 10. Project Plans

The following information is required on the project plans for outlet protection:

TYPE PLANS DETAILS

Type A, B & C Riprap
Apron

Call out apron type (A,B,C),
riprap type & length of
apron (La). Show apron
limits.

Include detail(s) similar
to Figures 11-13 & 11-14

Preformed Scour Hole
Type 1 & Type 2

Call out type & riprap size.
Show limits.

Include a detail similar to
Figure 11-15.

Table 11-16  Outlet Protection Plan Requirements
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Figure 11-13  Type A and B Riprap Apron
(to be used where there is no defined channel downstream of the outlet)
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Figure 11-14  Type C Riprap Apron
(to be used where there is a well defined channel downstream of the outlet)
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Figure 11-15  Preformed Scour Hole Type 1 and Type 2
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Appendix B: Rainfall Data – NOAA Atlas 14 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8/16/2021 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=41.1959&lon=-73.4376&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 10, Version 3

Location name:
Wilton, Connecticut, USA*


Latitude:
41.1959°,
Longitude:
-73.4376°

Elevation:
222.75 ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90%
confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 4.36
(3.36‑5.56)

5.08
(3.92‑6.48)

6.26
(4.81‑8.02)

7.25
(5.54‑9.31)

8.60
(6.37‑11.4)

9.62
(7.00‑13.0)

10.7
(7.52‑14.9)

11.8
(7.94‑16.8)

13.4
(8.66‑19.6)

14.6
(9.24‑21.8)

10-min 3.08
(2.38‑3.94)

3.60
(2.78‑4.59)

4.44
(3.41‑5.68)

5.14
(3.92‑6.60)

6.09
(4.51‑8.10)

6.82
(4.95‑9.22)

7.57
(5.33‑10.5)

8.36
(5.63‑11.9)

9.47
(6.13‑13.9)

10.3
(6.55‑15.5)

15-min 2.42
(1.87‑3.08)

2.82
(2.18‑3.60)

3.48
(2.68‑4.46)

4.03
(3.08‑5.17)

4.78
(3.54‑6.35)

5.35
(3.88‑7.24)

5.94
(4.18‑8.26)

6.56
(4.42‑9.36)

7.43
(4.81‑10.9)

8.11
(5.13‑12.1)

30-min 1.69
(1.31‑2.16)

1.97
(1.52‑2.51)

2.42
(1.86‑3.10)

2.80
(2.14‑3.60)

3.32
(2.45‑4.40)

3.71
(2.69‑5.01)

4.11
(2.89‑5.70)

4.53
(3.05‑6.45)

5.08
(3.29‑7.46)

5.51
(3.49‑8.24)

60-min 1.09
(0.841‑1.39)

1.27
(0.976‑1.61)

1.55
(1.19‑1.99)

1.79
(1.37‑2.30)

2.12
(1.57‑2.82)

2.38
(1.72‑3.20)

2.63
(1.84‑3.64)

2.89
(1.94‑4.11)

3.23
(2.09‑4.74)

3.48
(2.20‑5.21)

2-hr 0.700
(0.544‑0.886)

0.823
(0.638‑1.04)

1.02
(0.793‑1.30)

1.19
(0.918‑1.52)

1.42
(1.06‑1.88)

1.60
(1.17‑2.15)

1.78
(1.26‑2.47)

1.98
(1.34‑2.80)

2.26
(1.47‑3.30)

2.49
(1.58‑3.69)

3-hr 0.536
(0.418‑0.676)

0.634
(0.494‑0.801)

0.796
(0.617‑1.01)

0.930
(0.718‑1.18)

1.12
(0.834‑1.47)

1.25
(0.919‑1.69)

1.40
(0.998‑1.94)

1.56
(1.06‑2.21)

1.80
(1.17‑2.62)

2.00
(1.27‑2.96)

6-hr 0.338
(0.265‑0.424)

0.403
(0.316‑0.506)

0.511
(0.399‑0.642)

0.600
(0.465‑0.757)

0.722
(0.543‑0.948)

0.813
(0.601‑1.09)

0.910
(0.654‑1.26)

1.02
(0.694‑1.44)

1.19
(0.777‑1.72)

1.33
(0.847‑1.95)

12-hr 0.208
(0.164‑0.258)

0.249
(0.196‑0.310)

0.317
(0.249‑0.396)

0.373
(0.291‑0.468)

0.451
(0.341‑0.588)

0.509
(0.377‑0.677)

0.570
(0.412‑0.785)

0.642
(0.437‑0.895)

0.748
(0.490‑1.07)

0.837
(0.535‑1.22)

24-hr 0.122
(0.097‑0.151)

0.148
(0.118‑0.184)

0.191
(0.151‑0.237)

0.227
(0.178‑0.282)

0.275
(0.210‑0.357)

0.312
(0.233‑0.412)

0.350
(0.255‑0.481)

0.396
(0.271‑0.549)

0.465
(0.306‑0.663)

0.523
(0.336‑0.759)

2-day 0.068
(0.055‑0.084)

0.084
(0.067‑0.104)

0.111
(0.088‑0.136)

0.132
(0.105‑0.164)

0.162
(0.124‑0.210)

0.184
(0.139‑0.243)

0.208
(0.153‑0.286)

0.238
(0.163‑0.327)

0.283
(0.186‑0.400)

0.321
(0.207‑0.462)

3-day 0.049
(0.040‑0.060)

0.061
(0.049‑0.075)

0.080
(0.064‑0.099)

0.096
(0.076‑0.119)

0.118
(0.091‑0.152)

0.134
(0.101‑0.177)

0.152
(0.112‑0.208)

0.173
(0.119‑0.238)

0.207
(0.136‑0.292)

0.235
(0.152‑0.337)

4-day 0.040
(0.032‑0.048)

0.049
(0.039‑0.060)

0.064
(0.051‑0.079)

0.077
(0.061‑0.094)

0.094
(0.073‑0.121)

0.107
(0.081‑0.140)

0.121
(0.089‑0.165)

0.138
(0.095‑0.189)

0.164
(0.108‑0.231)

0.186
(0.120‑0.267)

7-day 0.027
(0.022‑0.033)

0.033
(0.027‑0.040)

0.042
(0.034‑0.052)

0.050
(0.040‑0.061)

0.061
(0.047‑0.078)

0.069
(0.052‑0.090)

0.078
(0.057‑0.105)

0.088
(0.061‑0.120)

0.104
(0.069‑0.145)

0.117
(0.076‑0.166)

10-day 0.022
(0.018‑0.027)

0.026
(0.021‑0.032)

0.033
(0.027‑0.040)

0.039
(0.031‑0.048)

0.047
(0.037‑0.060)

0.053
(0.040‑0.069)

0.060
(0.044‑0.079)

0.067
(0.046‑0.090)

0.078
(0.052‑0.108)

0.087
(0.056‑0.123)

20-day 0.016
(0.013‑0.019)

0.018
(0.015‑0.022)

0.022
(0.018‑0.026)

0.025
(0.020‑0.030)

0.030
(0.023‑0.037)

0.033
(0.025‑0.042)

0.037
(0.027‑0.048)

0.040
(0.028‑0.054)

0.046
(0.031‑0.063)

0.050
(0.032‑0.070)

30-day 0.013
(0.011‑0.015)

0.015
(0.012‑0.017)

0.017
(0.014‑0.021)

0.020
(0.016‑0.024)

0.023
(0.018‑0.029)

0.026
(0.019‑0.032)

0.028
(0.021‑0.036)

0.031
(0.021‑0.041)

0.034
(0.023‑0.047)

0.037
(0.024‑0.051)

45-day 0.011
(0.009‑0.013)

0.012
(0.010‑0.014)

0.014
(0.011‑0.017)

0.016
(0.013‑0.019)

0.018
(0.014‑0.022)

0.020
(0.015‑0.025)

0.022
(0.016‑0.028)

0.023
(0.016‑0.031)

0.026
(0.017‑0.035)

0.027
(0.018‑0.038)

60-day 0.009
(0.008‑0.011)

0.010
(0.008‑0.012)

0.012
(0.010‑0.014)

0.013
(0.011‑0.016)

0.015
(0.012‑0.019)

0.017
(0.013‑0.021)

0.018
(0.013‑0.023)

0.019
(0.014‑0.026)

0.021
(0.014‑0.029)

0.022
(0.015‑0.031)

1 Precipitation frequency (PF) estimates in
this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90%
confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater
than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not
checked against probable maximum precipitation (PMP) estimates
and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Appendix C: Drainage Maps 
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WILTON

PROPOSED DRAINAGE MAP

INFORMATION.

SEE SHEET REF-02 FOR ADDITIONAL CONTOUR

NOTE:



SPN: 161-142

Project: Rehabilitation of Bridge No. 049758 Lovers Lane over
Comstock Brook

Proposed Drainage Conditions

Location: Wilton, CT

REF-02 (1)
SCALE: 1" = 40'
DATE:3/15/2022

MATCH LINE - SEE REF-02 (2)

A STM CB-01_N

A = 0.396 ACRES
C = 0.84 
TC = 5.0 MIN. 

A STM CB-03_N

A = 0.099 ACRES
C = 0.68 
TC = 5.0 MIN. 

A STM CB-02_N

A = 0.030 ACRES
C = 0.51 
TC = 5.0 MIN. 

A STM CB-05_N

A = 0.611 ACRES
C = 0.48 
TC = 12.2 MIN. 

A STM CB-04_N

A = 0.050 ACRES
C = 0.90 
TC = 5.0 MIN. 



SPN: 161-142

Project: Rehabilitation of Bridge No. 049758 Lovers Lane over
Comstock Brook

Proposed Drainage Conditions

Location: Wilton, CT

REF-02 (2)
SCALE: 1" = 40'
DATE: 3/15/2022

A STM CB-05_N

A = 0.611 ACRES
C = 0.48
TC = 12.2 MIN.

A STM CB-06_N

A = 0.021 ACRES
C = 0.90 
TC = 5.0 MIN. 

MATCH LINE - SEE REF-02 (1)

A STM CB-04_N

A = 0.050 ACRES
C = 0.90 
TC = 5.0 MIN. 

A STM CB-07_N

A = 0.146 ACRES
C = 0.39 
TC = 9.3 MIN. 
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Appendix D: Supporting Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VN ENGINEERS, INC. Date 8/17/2021
YOUR DBE/WBE SOLUTION! Date 8/17/2021

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

STM CB-01 A C CA

Impervious 14354 0.330 0.90 0.297
Pervious (Grass) 2997 0.069 0.30 0.021

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.398 Sum: 0.317

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.80

Notes: 

Lovers Lane Wilton

Existing Composite Drainage Runoff Coefficents

Checked by

Calcs. by

Job No. 

LRC

JW

221-125

Location 



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

Total Time of Concentration, Tc, min: 1.9 Use 5 min.Total Time of Concentration, Tc, hrs: 0.03

Average Velocity, V (ft/s) 5.14
Travel Time, Tt (min) 0.5

Downstream Elevation (ft) 235.2
Watercourse Slope, s (ft/ft) 0.064

Flow Length, L (ft) 153
Upstream Elevation (ft) 245.0

Shallow Concentrated Flow 2
Surface Description Paved

Land Slope, s (ft/ft) 0.027
Travel Time, Tt (min) 1.4

Upstream Elevation (ft) 247.7
Downstream Elevation (ft) 245.0

Flow Length, L, ft (Max=100') 100
2-year, 24-hour Rainfall, P2, (inches) 3.56

Surface Description Asphalt
Manning's Roughness Coefficient, n 0.016

USDA NRCS Existing Time of Concentration Worksheet

Drainage Area ID: A STM CB-01
Description: Inflow to STM CB-01

Sheet Flow 1

LRC 08/17/21 Job No. 221-125
JW 08/17/21

For LOVERS LANE WILTON



VN ENGINEERS, INC. Date 9/24/2021
YOUR DBE/WBE SOLUTION! Date 9/24/2021

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-01_N A C CA

Impervious 15587 0.358 0.90 0.322
Pervious (Grass) 1646 0.038 0.30 0.011

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.396 Sum: 0.333

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.84

Notes: 

Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Checked by

Calcs. by

Job No. 

LRC

JW

221-125

Location 



VN ENGINEERS, INC. Date 9/24/2021
YOUR DBE/WBE SOLUTION! Date 9/24/2021

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-02_N A C CA

Impervious 451 0.010 0.90 0.009
Pervious (Grass) 867 0.020 0.30 0.006

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.030 Sum: 0.015

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.51

Notes: 

Location Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Calcs. by LRC

Checked by JW

Job No. 221-125



VN ENGINEERS, INC. Date 9/24/2021
YOUR DBE/WBE SOLUTION! Date 9/24/2021

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-03_N A C CA

Impervious 2753 0.063 0.90 0.057
Pervious (Grass) 1564 0.036 0.30 0.011

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.099 Sum: 0.068

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.68

Notes: 

Location Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Calcs. by LRC

Checked by JW

Job No. 221-125



VN ENGINEERS, INC. Date 3/7/2022
YOUR DBE/WBE SOLUTION! Date 3/8/2022

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-04_N A C CA

Impervious 2164 0.050 0.90 0.045
0.000 0.30 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.050 Sum: 0.045

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.90

Notes: 

Location Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Calcs. by LRC

Checked by JW

Job No. 221-125



VN ENGINEERS, INC. Date 9/24/2021
YOUR DBE/WBE SOLUTION! Date 9/24/2021

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-05_N A C CA

Impervious 8998 0.207 0.90 0.186
Pervious (Gravel) 2820 0.065 0.50 0.032
Pervious (Woods) 12902 0.296 0.20 0.059
Pervious (Grass) 1899 0.044 0.30 0.013

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.611 Sum: 0.291

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.48

Notes: 

Location Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Calcs. by LRC

Checked by JW

Job No. 221-125



VN ENGINEERS, INC. Date 3/7/2022
YOUR DBE/WBE SOLUTION! Date 3/8/2022

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-06_N A C CA

Impervious 899 0.021 0.90 0.019
0.000 0.30 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.021 Sum: 0.019

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.90

Notes: 

Location Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Calcs. by LRC

Checked by JW

Job No. 221-125



VN ENGINEERS, INC. Date 3/15/2022
YOUR DBE/WBE SOLUTION! Date 3/15/2022

Subarea Area Area Runoff Product

ID SQFT acres Coeff.

A STM CB-07_N A C CA

Impervious 1725 0.040 0.90 0.036
Pervious (Woods) 4656 0.107 0.20 0.021

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Sum: 0.146 Sum: 0.057

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.39

Notes: 

Location Lovers Lane Wilton

Proposed Composite Drainage Runoff Coefficents

Calcs. by LRC

Checked by JW

Job No. 221-125



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

LRC 09/24/21 Job No. 221-125
JW 09/24/21

For LOVERS LANE WILTON

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-01_N
Description: Inflow to STM CB-01_N

Sheet Flow 1
Surface Description Asphalt

Manning's Roughness Coefficient, n 0.016
Flow Length, L, ft (Max=100') 100

2-year, 24-hour Rainfall, P2, (inches) 3.56
Upstream Elevation (ft) 247.0

Downstream Elevation (ft) 246.3
Land Slope, s (ft/ft) 0.008

Travel Time, Tt (min) 2.3

Shallow Concentrated Flow 2
Surface Description Paved

Flow Length, L (ft) 75
Upstream Elevation (ft) 246.3

Downstream Elevation (ft) 242.6
Watercourse Slope, s (ft/ft) 0.048

Average Velocity, V (ft/s) 4.48
Travel Time, Tt (min) 0.3

Total Time of Concentration, Tc, min: 2.6 Use 5 min.Total Time of Concentration, Tc, hrs: 0.04



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

LRC 09/24/21 Job No. 221-125
JW 09/24/21

For LOVERS LANE WILTON

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-02_N
Description: Inflow to STM CB-02_N

Sheet Flow 1
Surface Description Asphalt

Manning's Roughness Coefficient, n 0.016
Flow Length, L, ft (Max=100') 47

2-year, 24-hour Rainfall, P2, (inches) 3.56
Upstream Elevation (ft) 242.6

Downstream Elevation (ft) 238.7
Land Slope, s (ft/ft) 0.082

Travel Time, Tt (min) 0.5

Total Time of Concentration, Tc, min: 0.5 Use 5 min.Total Time of Concentration, Tc, hrs: 0.01



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

LRC 09/24/21 Job No. 221-125
JW 09/24/21

For LOVERS LANE WILTON

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-03_N
Description: Inflow to STM CB-03_N

Sheet Flow 1
Surface Description Asphalt

Manning's Roughness Coefficient, n 0.016
Flow Length, L, ft (Max=100') 100

2-year, 24-hour Rainfall, P2, (inches) 3.56
Upstream Elevation (ft) 247.8

Downstream Elevation (ft) 245.0
Land Slope, s (ft/ft) 0.028

Travel Time, Tt (min) 1.4

Shallow Concentrated Flow 2
Surface Description Paved

Flow Length, L (ft) 116
Upstream Elevation (ft) 245.0

Downstream Elevation (ft) 238.7
Watercourse Slope, s (ft/ft) 0.054

Average Velocity, V (ft/s) 4.73
Travel Time, Tt (min) 0.4

Total Time of Concentration, Tc, min: 1.8 Use 5 min.Total Time of Concentration, Tc, hrs: 0.03



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

LRC 09/24/21 Job No. 221-125
JW 09/24/21

For LOVERS LANE WILTON

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-04_N
Description: Inflow to STM CB-04_N

Sheet Flow 1
Surface Description Asphalt

Manning's Roughness Coefficient, n 0.016
Flow Length, L, ft (Max=100') 100

2-year, 24-hour Rainfall, P2, (inches) 3.56
Upstream Elevation (ft) 238.7

Downstream Elevation (ft) 233.8
Land Slope, s (ft/ft) 0.049

Travel Time, Tt (min) 1.1

Shallow Concentrated Flow 2
Surface Description Paved

Flow Length, L (ft) 24
Upstream Elevation (ft) 233.8

Downstream Elevation (ft) 233.6
Watercourse Slope, s (ft/ft) 0.008

Average Velocity, V (ft/s) 1.85
Travel Time, Tt (min) 0.2

Total Time of Concentration, Tc, min: 1.3 Use 5 min.Total Time of Concentration, Tc, hrs: 0.02



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

LRC 09/24/21 Job No. 221-125
JW 09/24/21

For LOVERS LANE WILTON

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-05_N
Description: Inflow to STM CB-05_N

Sheet Flow 1
Surface Description Woods

Manning's Roughness Coefficient, n 0.400
Flow Length, L, ft (Max=100') 100

2-year, 24-hour Rainfall, P2, (inches) 3.56
Upstream Elevation (ft) 265.0

Downstream Elevation (ft) 257.0
Land Slope, s (ft/ft) 0.080

Travel Time, Tt (min) 11.7

Shallow Concentrated Flow 2 3
Surface Description Unpaved Paved

Flow Length, L (ft) 135 81
Upstream Elevation (ft) 257.0 257.0

Downstream Elevation (ft) 236.0 233.6
Watercourse Slope, s (ft/ft) 0.156 0.289

Average Velocity, V (ft/s) 6.36 10.93
Travel Time, Tt (min) 0.4 0.1

Total Time of Concentration, Tc, min: 12.2  Total Time of Concentration, Tc, hrs: 0.20



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

LRC 03/09/22 Job No. 221-125
JW 03/09/22

For LOVERS LANE WILTON

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-06_N
Description: Inflow to STM CB-06_N

Sheet Flow 1
Surface Description Asphalt

Manning's Roughness Coefficient, n 0.016
Flow Length, L, ft (Max=100') 60

2-year, 24-hour Rainfall, P2, (inches) 3.56
Upstream Elevation (ft) 234.8

Downstream Elevation (ft) 233.9
Land Slope, s (ft/ft) 0.015

Travel Time, Tt (min) 1.2

Total Time of Concentration, Tc, min: 1.2 Use 5 min.Total Time of Concentration, Tc, hrs: 0.02



VN ENGINEERS, INC. Calcs. by Date
YOUR DBE/WBE SOLUTION! Checked by Date

Total Time of Concentration, Tc, min: 9.3  Total Time of Concentration, Tc, hrs: 0.16

Average Velocity, V (ft/s) 6.34
Travel Time, Tt (min) 0.1

Downstream Elevation (ft) 233.9
Watercourse Slope, s (ft/ft) 0.154

Flow Length, L (ft) 32
Upstream Elevation (ft) 238.9

Shallow Concentrated Flow 2
Surface Description Unpaved

Land Slope, s (ft/ft) 0.081
Travel Time, Tt (min) 9.2

Upstream Elevation (ft) 247.0
Downstream Elevation (ft) 238.9

Flow Length, L, ft (Max=100') 100
2-year, 24-hour Rainfall, P2, (inches) 3.56

Surface Description Grass
Manning's Roughness Coefficient, n 0.300

USDA NRCS Proposed Time of Concentration Worksheet

Drainage Area ID: A STM CB-07_N
Description: Inflow to STM CB-07_N

Sheet Flow 1

LRC 03/15/22 Job No. 221-125
JW 03/15/22

For LOVERS LANE WILTON
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Appendix E: Modeling Output 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet

Elevation 
(Ground)

(ft)

Elevation 
(Rim)

(ft)

Inlet 
Drainage 

Area (acres)
Inlet C

Total Inlet 
Tc (hours)

Total Inlet 
Intensity 

(in/h)

Local CA 
(acres)

Total Inlet 
CA (acres)

Elevation (CB 
Bottom)

(ft)

Total Rational 
Flow to Inlet

(cfs)

Flow 
(Captured)

(cfs)

Capacity 
(Inlet)
(cfs)

Efficiency (At 
Design 
Spread)        

(%)

Depth 
(Gutter)

(ft)

Spread / Top 
Width

(ft)

Bypassed 
Rational Flow 

(cfs)

Bypassed CA 
(acres)

Intercepted 
CA           

(acres)

Capture 
Efficiency 

(Calculated)
(%)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

STM CB-01 101+62 -4.98 C" CB - 6in Conc or Stone Curb" 235.24 235.24 0.40 0.80 0.08 6.25 0.32 0.32 231.87 2.01 0.96 1.78 24.90 0.11 5.59 1.05 0.17 0.15 47.90 233.54 233.38

Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet

Elevation 
(Ground)

(ft)

Elevation 
(Rim)

(ft)

Inlet 
Drainage 

Area (acres)
Inlet C

Total Inlet 
Tc (hours)

Total Inlet 
Intensity 

(in/h)

Local CA 
(acres)

Total Inlet 
CA (acres)

Elevation (CB 
Bottom)

(ft)

Total Rational 
Flow to Inlet

(cfs)

Flow 
(Captured)

(cfs)

Capacity 
(Inlet)
(cfs)

Efficiency (At 
Design 
Spread)        

(%)

Depth 
(Gutter)

(ft)

Spread / Top 
Width

(ft)

Bypassed 
Rational Flow 

(cfs)

Bypassed CA 
(acres)

Intercepted 
CA           

(acres)

Capture 
Efficiency 

(Calculated)
(%)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

STM CB-01 101+62 -4.98 C" CB - 6in Conc or Stone Curb" 235.24 235.24 0.40 0.80 0.08 7.24 0.32 0.32 231.87 2.33 1.04 1.78 24.9 0.12 5.91 1.28 0.18 0.14 44.80 233.56 233.40

Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet

Elevation 
(Ground)

(ft)

Elevation 
(Rim)

(ft)

Inlet 
Drainage 

Area (acres)
Inlet C

Total Inlet 
Tc (hours)

Total Inlet 
Intensity 

(in/h)

Local CA 
(acres)

Total Inlet 
CA (acres)

Elevation (CB 
Bottom)

(ft)

Total Rational 
Flow to Inlet

(cfs)

Flow 
(Captured)

(cfs)

Capacity 
(Inlet)
(cfs)

Efficiency (At 
Design 
Spread)        

(%)

Depth 
(Gutter)

(ft)

Spread / Top 
Width

(ft)

Bypassed 
Rational Flow 

(cfs)

Bypassed CA 
(acres)

Intercepted 
CA           

(acres)

Capture 
Efficiency 

(Calculated)
(%)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

STM CB-01_N 100+79 8.94 C" CB - 6in Conc or Stone Curb" 242.62 242.62 0.40 0.84 0.08 6.25 0.33 0.33 234.62 2.09 1.03 1.78 30.60 0.12 6.14 1.07 0.17 0.16 49.00 239.19 239.05

STM CB-02_N 101+25 10.72 C" CB - 6in Conc or Stone Curb" 238.73 238.73 0.03 0.51 0.08 6.25 0.02 0.19 230.90 1.17 0.71 1.79 28.60 0.10 4.79 0.46 0.07 0.11 60.80 235.66 235.46

STM CB-03_N 101+25 -10.74 C" CB - 6in Conc or Stone Curb" 238.74 238.74 0.10 0.68 0.08 6.25 0.07 0.07 230.00 0.42 0.33 1.79 27.50 0.07 3.23 0.09 0.02 0.05 78.20 234.92 234.71

STM CB-04_N 102+52 11.00 C" CB -  DblGrt Typ2 - 6in Conc or Stone Curb" 233.65 233.65 0.05 0.90 0.08 6.25 0.05 0.12 226.40 0.75 0.75 2.54 100.00 0.14 4.61 0.00 0.00 0.12 100.00 230.91 230.85

STM CB-05_N 102+52 -11.00 C-L" CB - DblGrt Typ2" 233.65 233.65 0.61 0.48 0.20 4.06 0.29 0.32 226.00 1.31 1.31 2.54 100.00 0.19 6.19 0.00 0.00 0.32 100.00 230.87 230.68

STM CB-06_N 103+08 11.00 C" CB - 6in Conc or Stone Curb" 233.91 233.91 0.02 0.90 0.08 6.25 0.02 0.02 226.80 0.12 0.10 1.28 40.00 0.05 2.61 0.01 0.00 0.02 89.50 231.28 231.23

STM CB-07_N 103+08 -11.00 C" CB - 6in Conc or Stone Curb" 233.91 233.91 0.15 0.39 0.16 4.59 0.06 0.06 227.10 0.26 0.21 1.28 40.00 0.07 3.54 0.06 0.01 0.04 77.70 231.11 231.04

Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet

Elevation 
(Ground)

(ft)

Elevation 
(Rim)

(ft)

Inlet 
Drainage 

Area (acres)
Inlet C

Total Inlet 
Tc (hours)

Total Inlet 
Intensity 

(in/h)

Local CA 
(acres)

Total Inlet 
CA (acres)

Elevation (CB 
Bottom)

(ft)

Total Rational 
Flow to Inlet

(cfs)

Flow 
(Captured)

(cfs)

Capacity 
(Inlet)
(cfs)

Efficiency (At 
Design 
Spread)        

(%)

Depth 
(Gutter)

(ft)

Spread / Top 
Width

(ft)

Bypassed 
Rational Flow 

(cfs)

Bypassed CA 
(acres)

Intercepted 
CA           

(acres)

Capture 
Efficiency 

(Calculated)
(%)

Energy Grade 
Line (In)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

STM CB-01_N 100+79 8.94 C" CB - 6in Conc or Stone Curb" 242.62 242.62 0.40 0.84 0.08 7.24 0.33 0.33 234.62 2.43 1.12 1.78 30.60 0.13 6.49 1.31 0.18 0.15 46.00 239.22 239.07

STM CB-02_N 101+25 10.72 C" CB - 6in Conc or Stone Curb" 238.73 238.73 0.03 0.51 0.08 7.24 0.02 0.20 230.90 1.42 0.81 1.79 28.60 0.10 5.16 0.62 0.08 0.11 56.70 235.70 235.49

STM CB-03_N 101+25 -10.74 C" CB - 6in Conc or Stone Curb" 238.74 238.74 0.10 0.68 0.08 7.24 0.07 0.07 230.00 0.49 0.37 1.79 27.50 0.07 3.41 0.12 0.02 0.05 75.70 234.98 234.75

STM CB-04_N 102+52 11.00 C" CB -  DblGrt Typ2 - 6in Conc or Stone Curb" 233.65 233.65 0.05 0.90 0.08 7.24 0.05 0.13 226.40 0.96 0.96 2.54 100.00 0.16 5.23 0.00 0.00 0.13 100.00 231.00 230.95

STM CB-05_N 102+52 -11.00 C-L" CB - DblGrt Typ2" 233.65 233.65 0.61 0.48 0.20 4.70 0.29 0.32 226.00 1.53 1.53 2.54 100.00 0.20 6.75 0.00 0.00 0.32 100.00 230.96 230.76

STM CB-06_N 103+08 11.00 C" CB - 6in Conc or Stone Curb" 233.91 233.91 0.02 0.90 0.08 7.24 0.02 0.02 226.80 0.14 0.12 1.28 40.00 0.06 2.75 0.02 0.00 0.02 87.60 231.29 231.24

STM CB-07_N 103+08 -11.00 C" CB - 6in Conc or Stone Curb" 233.91 233.91 0.15 0.39 0.16 5.32 0.06 0.06 227.10 0.31 0.23 1.28 40.00 0.08 3.74 0.08 0.01 0.04 75.40 231.13 231.05

Existing Catch Basin Data - 10 Year Storm Event

Proposed Catch Basin Data - 5 Year Storm Event

Proposed Catch Basin Data - 10 Year Storm Event

Existing Catch Basin Data - 5 Year Storm Event



Label Start Node
Start Invert

(ft)
Stop Node

Stop Invert
(ft)

Length 
(Unified)

(ft)

Slope
(%)

Diameter
(in)

Material
Manning's 

"n"
Flow
(cfs)

Velocity (Avg.)
(ft/s)

Depth 
(Critical)

(ft)

Depth 
(Normal)

(ft)

Depth (Out) 
(ft)

Froude 
Number 
(Normal)

Capacity Full
(cfs)

Flow/Capacit
y (Design)

(%)

Energy 
Grade Line 

(In)
(ft)

Energy Grade 
Line (Out)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

STM PIPE-01 STM CB-01 232.94 STM EW-01 229.07 18.00 21.52 12.00 Corrugated HDPE (Smooth Interior) 0.012 0.96 12.14 0.41 0.16 0.16 6.486 17.9 5.4 233.51 231.43 233.35 229.23

Label Start Node
Start Invert

(ft)
Stop Node

Stop Invert
(ft)

Length 
(Unified)

(ft)

Slope
(%)

Diameter
(in)

Material
Manning's 

"n"
Flow
(cfs)

Velocity (Avg.)
(ft/s)

Depth 
(Critical)

(ft)

Depth 
(Normal)

(ft)

Depth (Out) 
(ft)

Froude 
Number 
(Normal)

Capacity Full
(cfs)

Flow/Capacit
y (Design)

(%)

Energy 
Grade Line 

(In)
(ft)

Energy Grade 
Line (Out)

(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

STM PIPE-01 STM CB-01 232.94 STM EW-01 229.07 18.00 21.52 12.00 Corrugated HDPE (Smooth Interior) 0.012 1.04 12.43 0.43 0.16 0.17 6.51 17.90 5.80 233.53 231.50 233.37 229.23

Label Start Node
Start Invert

(ft)
Stop Node

Stop Invert
(ft)

Length 
(Unified) (ft)

Slope (%)
Diameter 

(in)
Material

Manning's 
"n"

Flow (cfs)
Velocity (Avg.) 

(ft/s)
Depth 

(Critical) (ft)

Depth 
(Normal) 

(ft)

Depth (Out) 
(ft)

Froude 
Number 
(Normal)

Capacity Full 
(cfs)

Flow/Capacit
y (Design) (%)

Energy 
Grade Line 

(In)               
(ft)

Energy Grade 
Line (Out)               

(ft)

Hydraulic 
Grade Line 

(In)                   
(ft)

Hydraulic 
Grade Line 

(Out)               
(ft)

STM PIPE-01_N STM CB-01_N 238.62 STM CB-02_N 235.75 48.00 6.11 15.00 Concrete 0.012 1.03 7.72 0.40 0.21 0.21 3.60 17.29 5.90 239.16 236.88 239.02 235.96

STM PIPE-02_N STM CB-02_N 234.90 STM CB-03_N 234.70 20.00 1.00 15.00 Concrete 0.012 1.73 4.72 0.52 0.42 0.43 1.50 7.00 24.70 235.62 235.46 235.42 235.13

STM PIPE-03_N STM CB-03_N 234.00 STM EW-01_N 230.00 36.00 11.76 15.00 Corrugated HDPE (Corrugated Interior) 0.025 2.05 7.08 0.57 0.36 0.36 2.47 11.52 17.80 234.79 231.14 234.57 230.36

STM PIPE-04_N STM CB-07_N 230.80 STM CB-05_N 230.50 56.00 0.49 15.00 Concrete 0.012 0.28 2.17 0.21 0.20 0.36 1.02 4.91 5.80 231.08 230.87 231.01 230.86

STM PIPE-05_N STM CB-04_N 230.40 STM CB-05_N 230.25 20.00 0.71 15.00 Concrete 0.012 0.75 3.30 0.34 0.30 0.60 1.26 5.91 12.70 230.90 230.88 230.84 230.85

STM PIPE-06_N STM CB-05_N 230.00 STM EW-02_N 229.68 20.00 1.61 15.00 Corrugated HDPE (Corrugated Interior) 0.025 2.05 3.44 0.57 0.61 0.57 0.88 4.26 48.10 230.80 230.47 230.61 230.25

STM PIPE-07_N STM CB-06_N 231.10 STM CB-07_N 230.90 20.00 1.00 15.00 Concrete 0.012 0.10 2.07 0.12 0.11 0.20 1.36 7.00 1.50 231.27 231.11 231.22 231.10

Label Start Node
Start Invert

(ft)
Stop Node

Stop Invert
(ft)

Length 
(Unified) (ft)

Slope (%)
Diameter 

(in)
Material

Manning's 
"n"

Flow (cfs)
Velocity (Avg.) 

(ft/s)
Depth 

(Critical) (ft)

Depth 
(Normal) 

(ft)

Depth (Out) 
(ft)

Froude 
Number 
(Normal)

Capacity Full 
(cfs)

Flow/Capacit
y (Design) (%)

Energy 
Grade Line 

(In)               
(ft)

Energy Grade 
Line (Out)               

(ft)

Hydraulic 
Grade Line 

(In)                   
(ft)

Hydraulic 
Grade Line 

(Out)               
(ft)

STM PIPE-01_N STM CB-01_N 238.62 STM CB-02_N 235.75 48.00 6.11 15.00 Concrete 0.012 1.12 7.93 0.42 0.22 0.22 3.62 17.29 6.50 239.19 236.94 239.04 235.97

STM PIPE-02_N STM CB-02_N 234.90 STM CB-03_N 234.70 20.00 1.00 15.00 Concrete 0.012 1.91 4.86 0.55 0.45 0.46 1.49 7.00 27.30 235.66 235.50 235.45 235.16

STM PIPE-03_N STM CB-03_N 234.00 STM EW-01_N 230.00 36.00 11.76 15.00 Corrugated HDPE (Corrugated Interior) 0.025 2.28 7.30 0.60 0.38 0.38 2.47 11.52 19.80 234.84 231.21 234.60 230.38

STM PIPE-04_N STM CB-07_N 230.80 STM CB-05_N 230.50 56.00 0.50 15.00 Concrete 0.012 0.32 2.25 0.22 0.22 0.46 1.03 4.91 6.50 231.09 230.96 231.02 230.96

STM PIPE-05_N STM CB-04_N 230.40 STM CB-05_N 230.25 20.00 0.71 15.00 Concrete 0.012 0.96 3.54 0.38 0.34 0.69 1.27 5.91 16.20 230.99 230.97 230.93 230.94

STM PIPE-06_N STM CB-05_N 230.00 STM EW-02_N 229.68 20.00 1.61 15.00 Corrugated HDPE (Corrugated Interior) 0.025 2.44 3.59 0.63 0.68 0.63 0.86 4.26 57.20 230.88 230.55 230.68 230.30

STM PIPE-07_N STM CB-06_N 231.10 STM CB-07_N 230.90 20.00 1.00 15.00 Concrete 0.012 0.12 2.15 0.13 0.11 0.22 1.37 7.00 1.70 231.28 231.13 231.23 231.12

Proposed Pipe Data - 5 Year Storm Event

Existing Pipe Data - 10 Year Storm Event

Proposed Pipe Data - 10 Year Storm Event

Existing Pipe Data - 5 Year Storm Event



Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet Inlet Location

Cross Slope 
(%)

Spread / Top 
Width

(ft)

Depth 
(Gutter)

(ft)

Required 
Spread 

Condition 
Treatment

Provided 
Clear 

Roadway 
Width (ft)

Lane Width 
(ft)

Roadway 
Width (ft)

STM CB-01 101+62 -4.98 C" CB - 6in Conc or Stone Curb" On Grade 2.00 5.59 0.11 1/2 Lane 12.41 9.00 18.00

Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet Inlet Location

Cross Slope 
(%)

Spread / Top 
Width

(ft)

Depth 
(Gutter)

(ft)

Required 
Spread 

Condition 
Treatment

Provided 
Clear 

Roadway 
Width (ft)

Lane Width 
(ft)

Roadway 
Width (ft)

STM CB-01 101+62 -4.98 C" CB - 6in Conc or Stone Curb" On Grade 2.00 5.91 0.12 1/2 Lane 12.09 9.00 18.00

Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet Inlet Location

Cross Slope 
(%)

Spread / Top 
Width

(ft)

Depth 
(Gutter)

(ft)

Required 
Spread 

Condition 
Treatment

Provided 
Clear 

Roadway 
Width (ft)

Lane Width 
(ft)

Roadway 
Width (ft)

STM CB-01_N 100+79 8.94 C" CB - 6in Conc or Stone Curb" On Grade 2.00 6.14 0.12 1/2 Lane 15.86 11.00 22.00

STM CB-02_N 101+25 10.72 C" CB - 6in Conc or Stone Curb" On Grade 2.00 4.79 0.10 1/2 Lane 13.98 11.00 22.00

STM CB-03_N 101+25 -10.74 C" CB - 6in Conc or Stone Curb" On Grade 2.00 3.23 0.07 1/2 Lane 13.98 11.00 22.00

STM CB-04_N 102+52 11.00 C" CB -  DblGrt Typ2 - 6in Conc or Stone Curb" In Sag 3.00 4.61 0.14 Full Lane 11.21 11.00 22.00

STM CB-05_N 102+52 -11.00 C-L" CB - DblGrt Typ2" In Sag 3.00 6.19 0.19 Full Lane 11.21 11.00 22.00

STM CB-06_N 103+08 11.00 C" CB - 6in Conc or Stone Curb" On Grade 2.00 2.61 0.05 1/2 Lane 15.86 11.00 22.00

STM CB-07_N 103+08 -11.00 C" CB - 6in Conc or Stone Curb" On Grade 2.00 3.54 0.07 1/2 Lane 15.86 11.00 22.00

Label
Baseline 
Station

(ft)

Baseline 
Offset

(ft)
Inlet Inlet Location

Cross Slope 
(%)

Spread / Top 
Width

(ft)

Depth 
(Gutter)

(ft)

Required 
Spread 

Condition 
Treatment

Provided 
Clear 

Roadway 
Width (ft)

Lane Width 
(ft)

Roadway 
Width (ft)

STM CB-01_N 100+79 8.94 C" CB - 6in Conc or Stone Curb" On Grade 2.00 6.49 0.13 1/2 Lane 15.51 11.00 22.00

STM CB-02_N 101+25 10.72 C" CB - 6in Conc or Stone Curb" On Grade 2.00 5.16 0.10 1/2 Lane 13.43 11.00 22.00

STM CB-03_N 101+25 -10.74 C" CB - 6in Conc or Stone Curb" On Grade 2.00 3.41 0.07 1/2 Lane 13.43 11.00 22.00

STM CB-04_N 102+52 11.00 C" CB -  DblGrt Typ2 - 6in Conc or Stone Curb" In Sag 3.00 5.23 0.16 Full Lane 10.03 11.00 22.00

STM CB-05_N 102+52 -11.00 C-L" CB - DblGrt Typ2" In Sag 3.00 6.75 0.20 Full Lane 10.03 11.00 22.00

STM CB-06_N 103+08 11.00 C" CB - 6in Conc or Stone Curb" On Grade 2.00 2.75 0.06 1/2 Lane 15.51 11.00 22.00

STM CB-07_N 103+08 -11.00 C" CB - 6in Conc or Stone Curb" On Grade 2.00 3.74 0.08 1/2 Lane 15.51 11.00 22.00

Existing Catch Basin Spread Data - 10 Year Storm Event

Proposed Catch Basin Spread Data - 5 Year Storm Event

Proposed Catch Basin Spread Data - 10 Year Storm Event

Existing Catch Basin Spread Data - 5 Year Storm Event



EGL
HGL

STM CB-01 to STM EW-01 - Base Analysis

Label: STM EW-01  
Type: Headwall  

ID: 455 

Label: STM PIPE-01  
Type: Conduit  

ID: 456  

Label: STM CB-01  
Type: Catch Basin  

ID: 454  

E
le

v
a
ti

o
n

 (
ft

)

235.80

235.60

235.40

235.20

235.00

234.80

234.60

234.40

234.20

234.00

233.80

233.60

233.40

233.20

233.00

232.80

232.60

232.40

232.20

232.00

231.80

231.60

231.40

231.20

231.00

230.80

230.60

230.40

230.20

230.00

229.80

229.60

229.40

229.20

229.00

228.80

228.60

228.40

228.20

Station (ft)
20.00019.50019.00018.50018.00017.50017.00016.50016.00015.50015.00014.50014.00013.50013.00012.50012.00011.50011.00010.50010.0009.5009.0008.5008.0007.5007.0006.5006.0005.5005.0004.5004.0003.5003.0002.5002.0001.5001.0000.5000.000

Existing 5-Year Storm Profile Run

Note: Tailwater Elevation used is 227.50', derived from
the FEMA Flood Insurance Study



STM CB-01 to STM EW-01 - Base Analysis

Label: STM EW-01  
Type: Headwall  

ID: 455 

Label: STM PIPE-01  
Type: Conduit  

ID: 456 

Label: STM CB-01  
Type: Catch Basin  

ID: 454 

E
le

v
a
ti

o
n

 (
ft

)

235.80

235.60

235.40

235.20

235.00

234.80

234.60

234.40

234.20

234.00

233.80

233.60

233.40

233.20

233.00

232.80

232.60

232.40

232.20

232.00

231.80

231.60

231.40

231.20

231.00

230.80

230.60

230.40

230.20

230.00

229.80

229.60

229.40

229.20

229.00

228.80

228.60

228.40

228.20

Station (ft)
20.00019.50019.00018.50018.00017.50017.00016.50016.00015.50015.00014.50014.00013.50013.00012.50012.00011.50011.00010.50010.0009.5009.0008.5008.0007.5007.0006.5006.0005.5005.0004.5004.0003.5003.0002.5002.0001.5001.0000.5000.000

Existing 10-Year Storm Profile Run

Note: Tailwater Elevation used is 227.50', derived from
the FEMA Flood Insurance Study



EGL
HGL

STM CB-01_N to STM EW-01_N - Base Analysis

Label: STM EW-01_N  
Type: Headwall  

ID: 464 

Label: STM PIPE-03_N  
Type: Conduit  

ID: 465 

Label: STM CB-03_N  
Type: Catch Basin  

ID: 458 

Label: STM PIPE-02_N  
Type: Conduit  

ID: 462 

Label: STM CB-02_N  
Type: Catch Basin  

ID: 457 

Label: STM PIPE-01_N  
Type: Conduit  

ID: 461  

Label: STM CB-01_N  
Type: Catch Basin  

ID: 456 

E
le

v
a
ti

o
n

 (
ft

)

242.80

242.60

242.40

242.20

242.00

241.80

241.60

241.40

241.20

241.00

240.80

240.60

240.40

240.20

240.00

239.80

239.60

239.40

239.20

239.00

238.80

238.60

238.40

238.20

238.00

237.80

237.60

237.40

237.20

237.00

236.80

236.60

236.40

236.20

236.00

235.80

235.60

235.40

235.20

235.00

234.80

234.60

234.40

234.20

234.00

233.80

233.60

233.40

233.20

233.00

232.80

232.60

232.40

232.20

232.00

231.80

231.60

231.40

231.20

231.00

230.80

230.60

230.40

230.20

230.00

229.80

229.60

229.40

229.20

Station (ft)
100.00095.00090.00085.00080.00075.00070.00065.00060.00055.00050.00045.00040.00035.00030.00025.00020.00015.00010.0005.0000.000

Proposed 5-Year Storm Profile Run

Note: Tailwater Elevation used is 227.50', derived from
the FEMA Flood Insurance Study



EGL
HGL

STM CB-06_N to STM EW-02_N - Base Analysis

Label: STM EW-02_N  
Type: Headwall  

ID: 466 

Label: STM PIPE-06_N  
Type: Conduit  

ID: 467  

Label: STM CB-05_N  
Type: Catch Basin  

ID: 460 

Label: STM PIPE-04_N  
Type: Conduit  

ID: 485 

Label: STM CB-07_N  
Type: Catch Basin  

ID: 503 

Label: STM PIPE-07_N  
Type: Conduit  

ID: 504 

Label: STM CB-06_N  
Type: Catch Basin  

ID: 484 

E
le

v
a
ti

o
n

 (
ft

)

234.20

234.00

233.80

233.60

233.40

233.20

233.00

232.80

232.60

232.40

232.20

232.00

231.80

231.60

231.40

231.20

231.00

230.80

230.60

230.40

230.20

230.00

229.80

229.60

229.40

229.20

229.00

228.80

228.60

228.40

228.20

228.00

227.80

227.60

227.40

227.20

227.00

226.80

226.60

226.40

226.20

226.00

Station (ft)
100.00095.00090.00085.00080.00075.00070.00065.00060.00055.00050.00045.00040.00035.00030.00025.00020.00015.00010.0005.0000.000

Proposed 5-Year Storm Profile Run

Note: Tailwater Elevation used is 227.50', derived from
the FEMA Flood Insurance Study



EGL
HGL

STM CB-04_N to STM CB-05_N - Base AnalysisLabel: STM CB-05_N  
Type: Catch Basin  

ID: 460  

Label: STM PIPE-05_N  
Type: Conduit  

ID: 463 

Label: STM CB-04_N  
Type: Catch Basin  

ID: 459 

E
le

v
a
ti

o
n

 (
ft

)

233.80

233.60

233.40

233.20

233.00

232.80

232.60

232.40

232.20

232.00

231.80

231.60

231.40

231.20

231.00

230.80

230.60

230.40

230.20

230.00

229.80

229.60

229.40

229.20

229.00

228.80

228.60

228.40

228.20

228.00

227.80

227.60

227.40

227.20

227.00

226.80

226.60

226.40

226.20

226.00

Station (ft)
24.00023.00022.00021.00020.00019.00018.00017.00016.00015.00014.00013.00012.00011.00010.0009.0008.0007.0006.0005.0004.0003.0002.0001.0000.000-1.000-2.000-3.000

Proposed 5-Year Storm Profile Run

Note: Tailwater Elevation used is 227.50', derived from
the FEMA Flood Insurance Study



EGL
HGL

STM CB-01_N to STM EW-01_N - Base Analysis

Label: STM EW-01_N  
Type: Headwall  

ID: 464 

Label: STM PIPE-03_N  
Type: Conduit  

ID: 465 

Label: STM CB-03_N  
Type: Catch Basin  

ID: 458 

Label: STM PIPE-02_N  
Type: Conduit  

ID: 462 

Label: STM CB-02_N  
Type: Catch Basin  

ID: 457 

Label: STM PIPE-01_N  
Type: Conduit  

ID: 461  

Label: STM CB-01_N  
Type: Catch Basin  

ID: 456 

E
le

v
a
ti

o
n

 (
ft

)

242.80

242.60

242.40

242.20

242.00

241.80

241.60

241.40

241.20

241.00

240.80

240.60

240.40

240.20

240.00

239.80

239.60

239.40

239.20

239.00

238.80

238.60

238.40

238.20

238.00

237.80

237.60

237.40

237.20

237.00

236.80

236.60

236.40

236.20

236.00

235.80

235.60

235.40

235.20

235.00

234.80

234.60

234.40

234.20

234.00

233.80

233.60

233.40

233.20

233.00

232.80

232.60

232.40

232.20

232.00

231.80

231.60

231.40

231.20

231.00

230.80

230.60

230.40

230.20

230.00

229.80

229.60

229.40

229.20

Station (ft)
100.00095.00090.00085.00080.00075.00070.00065.00060.00055.00050.00045.00040.00035.00030.00025.00020.00015.00010.0005.0000.000

Proposed 10-Year Storm Profile Run

Note: Tailwater Elevation used is 227.50', derived from
the FEMA Flood Insurance Study



EGL
HGL

STM CB-06_N to STM EW-02_N - Base Analysis

Label: STM EW-02_N  
Type: Headwall  

ID: 466 

Label: STM PIPE-06_N  
Type: Conduit  

ID: 467  

Label: STM CB-05_N  
Type: Catch Basin  

ID: 460 

Label: STM PIPE-04_N  
Type: Conduit  

ID: 485  
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Appendix F: Highway Geometry Plans 
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Appendix G: ConnDOT Drainage Manual Checklist 
  



Design Development  3.B-9 

October 2000  ConnDOT Drainage Manual 

 
Project No.        

Roadway        

Town         

Date         

Designed By        

Signature of Engineer       

 
Final Design Checklist (Plans 85% to 90% Complete) 
Allow a 4-5 week review time. 
 
The Final Design Submission should include the following: 
 

a. Disposition of Semi-Final Design comments with written responses justifying comments 
not incorporated. 

 Included   Not Included   Not Applicable 
b. Final Drainage Report and Final Plans. 

 Included   Not Included   Not Applicable 
c. Final scour report. 

 Included   Not Included   Not Applicable 
d. Final floodway analysis report. 

 Included   Not Included   Not Applicable 
e. Final SCEL report. 

 Included   Not Included   Not Applicable 
f. Final hydraulic design report. 

 Included   Not Included   Not Applicable 
 

 
Provide justification for items Not Included.  Justification should correspond to the designated 
letter. 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

161-142

Lovers Lane

Wilton

3/9/2022

x

x

x

x

x

x

John Wang, PE, LEED AP

John Wang, PE, LEED AP
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Appendix H: Site Photos 
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Photo 1: Existing Outlet Pipe to be Removed 

Photo 2: Outlet Pipe dry during field survey 
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Photo 3: Existing Outlet Location (South Side of Bridge)

Photo 4: Comstock Brook 
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Photo 5: Existing Type ‘C’ Catch Basin 

Photo 6: Lovers Lane 
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Appendix I: FEMA Flood Insurance Study Profiles 
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Appendix J: Proposed Drainage Plan 
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