DESIGN BULLETIN #16/2003 (Revised July 2007) I

Drainage Guidelines for Highways Under Provincial
Jurisdiction in Urban Areas.

July 2007 Update to Design Bulletin #16/2003:
Added under Design Criteria — “Culverts of 600mm diameter are commonly us& \\

medians on divided highways.”

Summary ge
On behalf of the department, a report was recently finalized (July 2003) wghich resse@ f

issues related to stormwater management for highways within urban areas epartment r es that
stormwater management and drainage guidelines vary amongst the v berta mu alities and this

has the potential to create a non-standard highway system through rovince. sentatives from
municipal, provincial and federal governments, as well as the prj Qelop %Were consulted
as part of this study. A number of recommendations wefe the d%

ramage in url

consider which
would affect design criteria and policies related to hi

This Design Bulletin identifies relevant desigo crit®fia and ’ tion y drainage
and stormwater management in urban area t have novydeeen d pro department for
immediate implementation. Both dISC ontro :\/&Qter ement aspects are
addressed, as well as related pO|IC S fo eview o d draingge by others which affect

the department’s highway syst

Scope Q% @ 26

The scope of this do@ ludes s r mana a@practlces for roadways under Provincial
i

jurisdiction in ur : Ura eronment refers to the location within an urban
mun|C|paI|ty or villagey and gt may |nC|gth developed area within a rural municipality.
This sho onfused ith the pre urban (curb and gutter) cross section. Alberta
Infrast Transp general rs 0 use a rural design cross section with open ditches for
hi th ruraI nvironment»where this is feasible.

hereln are intended for the use ofthe department or its consultants in undertaking

T o
%&n of hliﬁIi drainage systems or reviewing proposed drainage works by others which may affect a

particula? f highway. Itis intended to provide guidance for the department where drainage works
outgide \g ay right-of-way by urban municipalities or private landowners may affect the highway
adin¥ee system.

Design Criteria
Generally highway drainage systems, including detention storage facilities and outfalls, shall be designed in

accordance with Alberta Environment’s guidelines (January, 1999) or the local municipal guidelines,
whichever governs. The highway drainage system is to accommodate the runoff froma 1:100 year event
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stormwith minimal to no interruption in vehicle access. Flow depths and ponding of water are not to create
a public hazard or cause erosion/flooding damages to private or public property.

A major-minor drainage system approach is generally used in which the minor system comprises the
underground storm sewer system (catchbasins, manholes, storm sewers, underground storage) and the

major drainage system comprises the surface drainage system (ditches, swales, curb-gutters, dete

storage). The department encourages the use of rural (ditch) drainage wherever possible, wherg

system is not used. Urban (curb/gutter) drainage systems are discouraged as muchas pos ible’

they are used then the minor systemassociated with this type of system shall be deS|gned to ommod @
the runoff froma 1.5 year event storm with no surcharging. 6

Where curb-gutter drainage systems are used, flow or ponding depths are to b@i to the fo@

. Posted traffic speeds >80 kmv/hr - The 1:5 year event water resu® pondlng a eas or
the normal flow along the curb/gutter is not to encroach into ay thro anes. For the
1:100 year event, the water shall not flow across the hlg the ro ectlon and at
least one lane of traffic shall remain open in each dlrec Ianes t6 ne facilities.

" Posted traffic speeds < 80 knvhr - The dept he roa shaII notexceed 0.15m
for the 1.5 year event with at least 1 lane of t§affic Jee ofl each pction. At least 2
lanes shall be free of inundation for a 6-8 lgne rtyand 3 e for b ﬁ acility. For the

(4

1:100 year event, ponding/flow depths el gutter sho texceed QM ghghat least one lane of
traffic shall remain open in each dire @ Ok Ianti\ 0 lanefa -.‘

. The 1:100 year event de r pondln roadwa shall w0t exceed 0.5m
Where the minor system i above th ar even ett t the above ponding/flow depth

e
limitations, surcharging prowd raullc GL) does not rise to ground surface.
Underground stora surface hould b ered as an alternative where economically
feasible. é Q

sh

The high e syst ould be ased on rainfall-runoff analysis in accordance with
AIbert nt S guj ﬁ)r the loC ummpal guidelines. Either a synthetic design storm or historic
used in with the lo®l municipal guidelines. As a minimum and where the local

es do not ¥ otherwise, a 1:100 year event design storm of the Chicago distribution shall be

h a st ion of 4 hours for conveyance systems and 24 hours for detention storage facilities.
|nte (5) minutes shall be used with the rainfall distribution. Longer intervals, such as 15
minute ’%ed for the longer 24-hours duration storm. The ratio of time to storm peak versus storm
durggio be 0.3. Where IDF (Intensity- Duration Frequency) data or design storm parametersare

rﬁs ified by the local municipal guidelines, the 1:100 year event storm shall yield a total rainfallamount
of 60mm for the 4-hours duration and 110mm for the 24-hours duration.

Storm sewer systems may be designed using the Rational method in accordance with the urban
municipality’s design guidelines. For areas larger than that suggested by the local guidelines or for storm
ponds, major drainage systems and overall watershed drainage planning, computer modeling is to be used
for all hydrologic analyses.
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Overland escape routes are to be provided to accommodate all runoff in excess ofthe 1:100 year event. If
an overland escape route from a detention storage facility is not available then additional freeboard should
be considered.

Where used, underground storm sewer material, sizes, manholes, catchbasins, etc. shall be speciﬁe@

accordance with the local municipal specifications. Q .
\ L\

Highway ditches should maintain a minimum slope of 0.5% to prevent standing water and m&ize veloc @
to avoid excessive erosion. 0

For highways with rural type (ditch) cross-sections, culverts should be sized w?‘@ountini fo@

storage at the inlet of culverts (i.e. hydrologic routing), using the ratio
rther, headwater

W g x<
D g h
*
where HW is headwater measured to the culvert invert a rt di@
should be no higher than the lowest part of the should roed. Mini rt sizes are 600mm for
Coivertso .

approach crossings and 800mm for centerline crossi

to drain medians on divided highways. Roadside dgsig ors (hig
designing ditch storage such that hazards are misigahed or Iocat@sa dist

be inco

Best Management Practices Q
Best management practices (B r

L 2

@@ in the hi drainage systemto provide both

quantity controland quality } ntobjec scharge aturdl receiving watercourses shall be
limited to pre-develop ates)except wi @&w Alberta Environment. Dischargesto
a municipal storm dré yStem shﬁﬁed to iied rate of discharge for that system.
Appropriate me > i in the higyay*drainage systemto provide a minimum 85%
removal of segh um and@rior to dis s occurring to a natural drainage course (Alberta
Environ i2001). @
A pbnment’s ﬂ] anuaryg) describe a number of possible BMP methods that canbe
i nted and fu rence may be made to the guidelines for further details and design guidelines.
@v lowin thods are commonly used and considered to be practical for application with

etention Storage Facilities - These facilities temporarily detain the runoff from a

\\ catchment while their outlet controls the discharges to the receiving watercourse or
municipal storm sewer system. They can be very effective for improving the quality of the
stormwater, primarily by facilitating removal of sediments. These facilities may be designed
as one or a combination of three main types:

- Dry Ponds — These detention facilities drain completely dry and are often
incorporated as multi-use recreational areas. Typically, the maximum allowable
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fluctuation depth for the 1:100 year event is 1.5mand the bottomslope is 1.5% to
2.0% to ensure that prolonged wet/soft areas do not develop. Dry ponds are often
designed to pass low flows without inundation occurring, and for this reason they
are not as effective as other types of facilities in providing sediment removal.

- Wet Ponds — These facilities incorporate a permanent pool of water all year ro

usually 2.0 to 3.0m deep. Allof the stormwater froma catchment pa
a wet pond, so they are effective for sediment removal. The p W&% ool \\
should not be too large so as to become stagnant. A common rule &thumb is the

permanent volume should be turned over twice each year from ual runo

The allowable fluctuation depth above the permanent pgetis 2. 50 less OV\
pond area is required compared to a dry pond.

- Wetlands — Storm ponds constructed as wetlarm becoming p@due to

their environmental benefits and educational/ nal char istics. A much
smaller and shallower permanent pool is na wet ich supports
emergent and submergent vegetation etatlon removing other

types of pollutants but it is sens nt loa stormwater An
important design consideratio, arate sedi ay to facilitate removal
of the majority of sedlmen@ the s atio hs are typically

lower than a wet pond. a requwe or a w e larger than
either a wet pond or

Existing W are* often L% etentiok sporalE facilities due to their

[ ignificange. hanges to the wetland

d due increase in annual runoff from a

convenie
chara@ 0
\ re fot necessarily good or bad; they

w I %ed for the benefit of the regulatory
@ ies. Th i ing on existing habitat is also a concern, so

arate d 1o facilitate removal of the sediments.

sedNeg ted Ditche s are the standard design practice by the
partme highwa%ems and when adequately vegetated they are economical
and pr. mwater BMW®s. The amount of rainfall that infiltrates into the subsoil is
Q gh@n that which would occur with curb and gutter systems. Ditches can reduce
ocities and provide some detention of the runoff from frequent rainstorm events.

e vegetatlon in the ditches can improve the quality of the stormwater runoff by
erlng some of the sediments.

\\ ||D Underground Oil-Grit Separators — These are commonly associated with underground
storm sewer systems and they are becoming popular for providing water quality
improvement for private developments and arterial/freeway roadways in urban areaswhere
detention storage cannot be easily incorporated. They tend to be more costly to install than
utilizing a regional storm pond, but removal of sediments and scum is more easily done.
Their design targets the low flows which result from frequent rainfall events while bypassing
higher flows from intense (less frequent) storm events which may re-suspend material
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previously retained. Underground oil-grit separators are currently available from several
manufacturers.

(iv) Infiltration Conveyance and Ponding — Water is allowed to pond in conveyance ditchesand
detention areas to promote solil infiltration. This method may not be suitable where the
subsoil material has poor permeability (i.e. clay, silt) but is practical and effective wher:
soil comprises a deep layer of sand or gravel. This method should not be used

support of a geotechnical engineer. \\
Many urban municipalities incorporate detailed criteria and design guidelines for these fa Xanicylab@
detention storage facilities. Reference to the local guidelines is to be made Whe@ni ese e\

facilities.
Highway ditches should be maintained at least once per year to mow gr, &nimum heig@ mm),
remove of debris at culvert inlets/outlets and repair erosion. @

Policy Issues @Q ¢

The department, by agreement, may participate in sha@age facil
e

adjacent developer where the facility accommodates §ainalje from
relative to topography, land availability and dischg isti
urban municipality is to undertake all maintena e
capital construction and annual maintenan
systems or storage volume require

The department may consider dQvg i ilities within the highway right-of-
way where there is a benefif0 NONE jon @nd there is no alternative solution
which is reasonably ec esponsible for all costs, approvakand
agreements, unless o e municipal authority must be willing, by

agreement, to beges

Notwiths requiremgnt for the hj @amage system to accommodate existing upstream
drainag€n eviously, Jrawdge from aBag€ent developments to the highway shall not be allowed unless
|

agreeg eMake all necessary improvements to the highway drainage system and

rse as well as secure the appropriate regulatory approvals.

th
6 ream drain
% depart Qesponsible for managing the stormwater from the highway, within the municipal

boundagié receiving drainage course or municipal drainage system. The department may enter into
an agr the local municipality to cover maintenance of the highway drainage system, whereby the
rﬁic lity would be compensated for all associated costs excluding any premium costs imposed on the
municipal drainage system on a proportional basis for handling additional flows from the highway. Where
the highway drainage system is not maintained by the municipality but it outlets to the municipal drainage
system, the department will enter into an agreement with the municipality to compensate for the storm
drainage costs on a proportional basis. The department shallalso be responsible for hazardous spills from
the highway right-of-way.
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Environmental Considerations
Applications for regulatory approvals are to be undertaken as follows:

(1) In the cities of Calgary and Edmonton, applications to Alberta Environme,
submitted by the respective city. Alberta Infrastructure and Transportationg ¢ wil
prepare the applications (on behalf of the department but for submission by #g city) Whe re @
the department is sponsoring the project. Submissions to DFO shalfb @ ade b
department (or its consultant) following consultation with all stak ers udlng the
Alberta Environment, fishermen's associations, etc.

(i) Inall other areas of the province (urbanor rural), the dep (orits cons@hall be
responsible for making submissions to Alberta E nt and as required.

Detailed plans showing proposed drainage facj d asso rks shall be
circulated to all stakeholders for their |npu submik che appropriate

environmental agency.

(i) In all cases the department (or its co%l) shall jgfkeWI%ed onab re to ensure that
outfalls located upstream of potaae supplies ikes ar rotected from

highway stormwater and othe ay splllag
(v)  Allother current en nta regulatl %Iso be %;

Existing drainage patterns are alned a possib existing drainage from upstream
lands is to be accommod ghway system raldow areas shall be maintained or
replaced where prac%
Protection/repla etla IS engo A biophysical impact assessment is to be
undertake Iands ar cted e|t ctly by the highway drainage system or the
add rtlon/r contrlbu g runoff design measures are to be incorporated to minimize
the ris ous spil ntering & raI wetland or drainage course.

taff areto b lted where in-streamworks or in-stream cross drainage structures are proposed
SO §a hey |ne if there is a potential impact to fish or fish habitat.

%Refe @\

1@ wing references are considered by the department to be relevant sources of design informationand
regulatory requirements. Other references not mentioned include the local municipal guidelines. The Cityof
Edmonton and City of Calgary guidelines are referenced because they are excellent sources of technical
information that may be used in the absence of local information.

Design Guidelines for Bridge Size Culverts; Alberta Transportation; (Original Document:
December, 1995), November 2004
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Design and Construction Standards, Chapter 3 — Drainage Standards; City of Edmonton;
July, 1999

Environmental Protection and Enhancement Act; Statute of Alberta

<

Design Guidelines for Erosion and Sediment Control for Highways; Alberta Q
Transportation; March 2003. &\'

Fisheries Act; Statute of Canada O . b@
Municipal Policies and Procedures Manual; Alberta Environment; A@O \

RS
Standards and Guidelines for Municipal Waterworks, Waste@i\and Storm @ge

Systems; Alberta Environmental Protection; December, 199

Stormwater Management & Design Manual; City 0?8@/; Decef@O
Stormwater Management Guidelines for t@%e of A|b®%}€l’t& Environmental

Protection; January, 1999 Q (L
Water Act; Statute of Alberta * 0 Q(L

N
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