
Discuss proposed 
outfall locations 

with ESO group if 
there are any 
wetlands or 

potential resource 
protection areas 
being affected.

Determine future 
proposed outfall 

locations.

Visit the site to 
confirm initial site 

investigation.  
Request additional 
survey and update 
drainage areas as 

needed.

Survey Preliminary

Locate proposed 
pipe locations based 
on inlet location and 

ditch location.

Check for conflicts 
between proposed 

drainage and 
existing utility 

features.

Request pipe video 
for any existing 

drainage facilities to 
remain in the 

proposed condition.  
Replace functionally 

and structurally  
deficient features.

Prepare Drainage 
Report in 

accordance with the 
Drainage Submission 

Checklist found on 
the DRC.

Space inlets based 
on outfall location, 

spread 
requirements, 

strategic locations 
and maximum 

distance between 
structure criteria. 

Calculate inlet 
efficiency to 

determine bypass 
flow to downstream 

inlet.

Spread is calculated 
using HEC-22 

equations.

Semi Final

Size drainage pipes 
in accordance with 

HEC-22 
methodology and 

the RDM.

Design any Road 
Design responsible 

culverts in 
accordance with 
RDM and HDS-5.

Design Energy 
dissipation features 
in accordance with 

RDM, HEC 14 as well 
as the DNREC 
Erosion and 

Sediment Control 
Handbook. Update Drainage 

Report in 
accordance with the 
Drainage Submission 

Checklist found on 
the DRC.

Correct any 
comments made on 

the Preliminary 
Submission’s 

Drainage Report.

Check HGL and EGL 
in accordance with 
the RDM and HEC-
22.  Adjust closed 

drainage system as 
necessary.

Contact the area 
Maintenance office 
for existing drainage 

problems.

Obtain As-Built 
information of 

existing drainage 
facilities within the 

project area.  
DelDOT Gateway 
can be utilized to 
assist in locating 
existing drainage 

features.

Request topographic 
survey.

Prepare existing 
drainage area maps 
based using 2' foot 
contours stored on 

Y: Drive.

Check existing 
groundwater table 

on DelDOT gateway 
to determine if a 

high water table will 
impact project 

drainage.  If the 
project area has a 
high GWT, contact 
the Geotechnical 

Engineer.

Calculate ditch 
capacity in 

accordance with 
HEC-22.

Calculate ditch lining 
requirements for 

the proposed 
condition in 

accordance with 
RDM, HEC-22 and 

HEC-15.

Calculate ditch lining 
requirements during 

the Construction 
phase based on 
Channel Lining 

Selection Chart on 
the DRC.

Perform initial 
design complete 
with grades as 

proposed grades are 
critical for drainage 

design.

Analyze conflict 
areas in accordance 

with the Utility 
Conflict Matrix 

found on the DRC.

Analyze sag 
locations in 

accordance with 
RDM and HEC-22.

Check freeboard 
criteria in the RDM.

Initial Site 
Investigation

Create proposed 
drainage areas 
based on the 

proposed conditions 
contours.

Perform hydrologic 
analysis of the 

proposed drainage 
areas in accordance 

with the RDM 
hydrologic 

requirements found 
in sections… and the 
requirements of the 

design frequency 
found in …..

Initial Project Design Drainage Area 
Mapping Inlet Spacing Ditch Design Proposed Pipe 

Layout
Drainage Conflict 

Analysis
Drainage Report 

Creation Pipe VideoConfirm Initial Site 
Investigation Outfall Locations Pipe Design Culvert Design Energy Dissipation Drainage Report 

Update

Check pipe cover 
and structural 

capacity based on 
guidance in the 

RDM.

Determine pipe 
material required 

based on guidance 
in RDM.

Determine Tc time 
based on most 

hydraulically distant 
point.

FHWA Drainage 
Publications Listing

HDS 2 – Highway 
Hydrology Second 

edition
HDS 4 – Introduction to 

Highway Hydaulics

HDS 5 – Hydraulic 
Design of Highway 

Culverts

HEC 14 – Hydraulic 
Design of Energy 

Dissipaters for Culverts 
and Channels

HEC 15 – Design of 
Roadside Channels 

with Flexible Linings

HEC 22 – Urban 
Drainage Design 

Manual

DelDOT Road Design 
Manual

DelDOT Road Design 
Manual, Chapter 6

DNREC Sediment 
and Erosion Control 

Handbook

https://www.fhwa.dot.gov/engineering/hydraulics/library_listing.cfm
https://www.fhwa.dot.gov/engineering/hydraulics/library_listing.cfm
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/hif02001.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/hif02001.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/08090/HDS4_608.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/08090/HDS4_608.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/12026/hif12026.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/12026/hif12026.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/06086/hec14.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/06086/hec14.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/05114/05114.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/05114/05114.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/10009/10009.pdf
https://www.fhwa.dot.gov/engineering/hydraulics/pubs/10009/10009.pdf
https://www.deldot.gov/Publications/manuals/road_design/index.shtml
https://www.deldot.gov/Publications/manuals/road_design/index.shtml
https://www.deldot.gov/Publications/manuals/road_design/pdfs/06_drainage_stormwater_mgmt.pdf
https://www.deldot.gov/Publications/manuals/road_design/pdfs/06_drainage_stormwater_mgmt.pdf
http://www.dnrec.delaware.gov/swc/Drainage/Documents/Sediment%20and%20Stormwater%20Program/Technical%20Document/Latest%20Version%20of%20all%20Articles/3.06.1%20Delaware%20ESC%20Handbook.pdf
http://www.dnrec.delaware.gov/swc/Drainage/Documents/Sediment%20and%20Stormwater%20Program/Technical%20Document/Latest%20Version%20of%20all%20Articles/3.06.1%20Delaware%20ESC%20Handbook.pdf
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