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SUPPLEMENT TO DENVER WATER WATER 
CHAPTER 5 – SYSTEM DESIGN SYSTEM SPECIFICATIONS JUNE 2016 

SECTION 3 – SUPPLEMENT TO DENVER WATER ENGINEERING STANDARDS 

CHAPTER 5 – SYSTEM DESIGN AND LAYOUT 

3.1. SECTION 5.03 -  SIZING OF DISTRIBUTION MAINS 

Water lines shall be designed to transport average annual, peak day, peak hour, and fire flow 
demands in accordance with Denver Water Section 5.03, these Specifications, and the District's 
Water Master Plan, using a pipe network reviewed by the District. 

A variety of peak demand or critical demand conditions exist for different types of developments. 
Peak conditions shall be reviewed by the designing Engineer with the highest demand condition 
being used to size water lines. Some typical peak demand conditions include: peak hour 
demand, and peak day demand plus fire flow with one feed closed. 

No public water line shall be less than six inches (6") in diameter, unless specifically requested by 
the District. Water systems shall be looped systems and shall provide a level of service consistent 
with the Southgate Water District, the Denver Water Engineering Standards, and appropriate Fire 
Protection District Standards. 

The maximum allowable head loss in peak hour conditions for water lines six inches (6"), eight 
inches (8"), and twelve inches (12") in diameter, shall be two feet (2') of water per thousand feet 
(1000’) of pipe. Maximum allowable head loss in peak hour conditions for water lines sixteen 
inches (16") and twenty inches (20") in diameter shall be one and one-half feet (1.5') of water per 
thousand feet of pipe. A Hazen-Williams "C" factor of 130 shall be used for all new Ductile Iron 
Pipe (DIP) and Polyvinyl Chloride Pipe (PVC). 

Summary	of Desig  n Requirements  

Design Factor District Requirement 
Maximum Head Loss (6”-12”) 2.0-feet per 1000-feet of pipe 

Maximum Head Loss (16”-20”) 1.5-feet per 1000-feet of pipe 
Hazen-Williams “C” Factor 130 for all DIP and PVC 

3.2. SECTION 5.04 – FIRE PROTECTION SYSTEMS 

The Southgate Water District is overlain by two (2) fire protection jurisdictions being: the South 
Metro Fire Rescue Authority, and the Littleton Fire Protection District. It is the owner's 
responsibility to contact the appropriate Fire Protection Agency and establish the minimum 
required fire flow and hydrant locations for each specific project. Final fire hydrant locations 
must be approved by the District. 

3.3. SECTION 5.11 – LAYOUT OF THE DISTRIBUTION SYSTEM 

3.3.1. 5.11B -  ALIGNMENT 

Where water lines are located in street right-of-way, they shall be designed to the following 
guidelines. 

•  In streets running generally north and south, the water line shall be located ten feet 
(10') east of the street centerline. 
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SUPPLEMENT TO DENVER WATER WATER 
CHAPTER 5 – SYSTEM DESIGN SYSTEM SPECIFICATIONS JUNE 2016 

•  In streets running generally east and west, the water line shall be located ten feet (10') 
north of the street centerline. 

Water lines may be designed on curvilinear streets parallel to street centerline using deflected 
pipe joints. Joint deflections shall be within the manufacturer's maximum recommended 
deflection per joint. Bending of PVC water lines to achieve a change in alignment is not 
permitted. Where conditions require multiple joint deflections or bend fittings, installation of 
fusible PVC water lines meeting at least the manufacturer’s minimum allowable bending 
radius may be accepted on a case-by-case basis. 

In streets shaped as a "U" or on streets having unusually sharp turns, the water line will 
conform to the above Specifications as near as is practical, but the final location shall be 
determined by the District. Where water lines are proposed to cross the street centerline, they 
shall be designed to cross the street using 45° horizontal bends. 

In cul-de-sacs, water lines shall be located in conformance with the "Water Distribution 
System Typical Plan for Cul-de-sacs" detail, found in the Standard Drawings of the Denver 
Water Engineering Standards. Where stubouts are to be provided for service to future areas, 
they shall be located in conformance with the "Stubout Configurations" detail, found in the 
Standard Drawings of the Denver Water Engineering Standards. 

In no case shall the water line be designed closer than five feet (5’) to the lip of a crosspan, or 
gutter, or ten feet (10’) to any right-of-way line or easement boundary. 

3.3.2. RELATION TO OTHER UTILITIES 

Water lines in streets shall be designed to provide a minimum separation of ten (10) 
horizontal feet measured between the centerline of any sanitary sewer line and any water line 
or appurtenance. Horizontal separation with utilities other than sanitary sewer lines shall be 
five (5) horizontal feet minimum, but shall in all cases allow for future excavation of the 
water line without causing damage to the adjacent utility. 

Where water lines are proposed to cross sanitary sewer lines or other utility lines, they shall 
be designed to cross at an angle close to ninety degrees (90°). Minimum vertical clearance 
between the edge of any water line and edge of any other water line or utility shall be 
eighteen inches (18") minimum. 

3.3.3. WATER SYSTEM LAYOUT AT CREEK CROSSINGS 

Where water lines are proposed to cross creeks or drainage ways, they shall be designed to 
cross perpendicular to the creek or drainage way centerline. Valves with marker posts shall 
be provided on each side of the crossing to isolate the crossing in the event of a line break. A 
specific geotechnical investigation shall be performed by the owner for each proposed 
crossing to evaluate potential 100-year flood scour depths of the creek or drainage way at 
ultimate development of the drainage basin. 

After the investigation has been reviewed by the District, a minimum water line depth will be 
established, as well as encasement and/or erosion protection requirements. Generally, 
waterlines shall be installed in steel casing pipe extending well into the stabilized drainage 
way banks. The downstream channel shall also be stabilized or permanently established to 
prevent washout and erosion. Review by the County, SEMSWA, or Urban Drainage and 



 

 

3-3 

SUPPLEMENT TO DENVER WATER WATER 
CHAPTER 5 – SYSTEM DESIGN SYSTEM SPECIFICATIONS JUNE 2016 

Flood Control District may be required. 

3.3.4. ENCASEMENTS, CASINGS AND INSULATION 

Concrete Encasements: 

Concrete encasements shall be required by the District under the following conditions: 

•  Where water lines are at a depth too shallow to sustain traffic load or any other load 
to which they are subjected. 

•  At any other location designated by the District. 

Concrete encasements shall provide concrete and reinforcement in accordance with the 
"Concrete Encasement" detail, found in the Standard Construction Drawings of these 
Specifications, and shall be of a length to completely span the condition encountered. 
The concrete encasement detail is generally acceptable for most conditions; however, the 
District may require a special, site specific concrete encasement detail on a case by case 
basis. 

Pipe Casings: 

Pipe casing shall be used where waterlines cross under utilities 36” in diameter or larger 
and where bores or protective installations are required by the District. All pipe casings 
shall be constructed to conform to the "Steel Casing for Carrier Pipe" detail, found in the 
Standard Construction Drawings of these Specifications. 

Water Line Insulation: 

The District may require that water lines be insulated from freezing where cover 
considerations, bridge crossings, culvert crossings, or other special freezing related 
considerations warrant. The minimum limits of the insulation shall be determined by the 
District. 

Insulation material shall have a minimum compressive strength of 40 psi and shall be 
Dow Styrofoam HIGHLOAD brand polystyrene foam or approved equal. Insulation 
shall be a minimum of 4-inches in thickness. See Detail W-17 for additional 
information. 
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No nested
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Heading
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2
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Annotations
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associated
with them.


4
Structural
Issues


Empty Tags Passed


No empty
tags were
detected in
document.


5 Table
Valid
Children


Passed
All Table
elements
passed.


6 Table Regularity Passed
All tables
detected
are regular.


7 Table Cells
TD - Valid
Parent


Passed


All Table
Data Cells
and Header
Cells
passed


8 Table Rows
Parent and
children are
valid


Passed
All Table
Rows
passed.


9 Document
Valid
Document
element


Not
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No
Document
elements
were
detected in
this
document.


10
Form
Annotations


Form
Annotations
- Valid
Tagging


Not
Applicable


No Form
Annotations
were
detected in
this
document.


11
Link
Annotations


Link
Annotations
- Valid
Tagging


Not
Applicable


No tagged
Link
annotations
were
detected in
this
document.


12 Links
Includes
Link
Annotation


Not
Applicable


No Link
tags were
detected in
this
document.


13 List
Valid
Children


Not
Applicable


No List
elements
were
detected in
this
document.


14 List Item LI - Valid
Parent


Not
Applicable


No List
Items were
detected in
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this
document.


15 List Item
LBody -
Valid Parent


Not
Applicable


No LBody
elements
were
detected in
this
document.


16 List Item
Lbl - Valid
Parent


Not
Applicable


No Lbl
elements
were
detected in
this
document.


17
Other
Annotations


Other
Annotations
- Valid
Tagging


Not
Applicable


No
Annotations
(other than
Links and
Widgets)
were
detected in
this
document.


18
RP, RT and
RB


RP, RT and
RB - Valid
Parent


Not
Applicable


No RP, RB
or RT
elements
were
detected in
this
document.


19 Ruby
Valid
Children


Not
Applicable


No Ruby
elements
were
detected in
this
document.


20
THead,
TBody and
TFoot


Parent and
children are
valid


Not
Applicable


No THead,
TFoot, or
TBody
elements
were
detected in
this
document.


21 TOC
Valid
Children


Not
Applicable


No TOC
elements
were
detected in
this
document.


CommonLook Compliance Report file:///R:/Accessibility%20Check/Post%20Accessibility%20Check/Wat...


3 of 15 4/29/2025, 1:51 PM







22 TOCI
Valid Parent
and
Children


Not
Applicable


No TOCI
elements
were
detected in
this
document.


23 Warichu Warichu
Not
Applicable


No Warichu
elements
were
detected in
this
document.


24 WT and WP
WT and WP
- Valid
Parent


Not
Applicable


No WP or
WT
elements
were
detected in
the
document


Accessibility Results


WCAG 2.2 AA


Serial Page No.
Element


Path
Checkpoint


Name
Test Name Status Reason Comments


1 1,2,3


Tags-
>14,Tags-
>26,Tags-
>32


Guideline
1.1 Provide
text
alternatives
for all non-
text content


Alternative
Representat
ion for
Figures


Passed


Please
verify that
Alt of
"Southgate
Water and
Sanitation
Districts
logo" is
appropriate
for the
highlighted
element.


Verification
result set
by user.


2


Guideline
1.3 Create
content that
can be
presented
in different
ways


No nested
Headings


Passed


Heading
tags are not
nested
inside one
another.


3


Guideline
1.3 Create
content that
can be
presented
in different
ways


Table Cells Passed


All Table
Data Cells
and Header
Cells
passed
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4


Guideline
1.3 Create
content that
can be
presented
in different
ways


Table Rows Passed
All Table
Rows
passed.


5


Guideline
1.3 Create
content that
can be
presented
in different
ways


Table Passed
All Table
elements
passed.


6


Guideline
1.3 Create
content that
can be
presented
in different
ways


Tagged
Document


Passed


Tags have
been added
to this
document.


7


Guideline
1.3 Create
content that
can be
presented
in different
ways


Heading
Levels


Passed


All
Headings
are nested
correctly


8


Guideline
1.3 Create
content that
can be
presented
in different
ways


Orientation Passed


Document
is tagged
and content
can be
rendered in
any
orientation.


9


Guideline
1.3 Create
content that
can be
presented
in different
ways


Header
Cells


Passed


All table
cells have
headers
associated
with them.


10 1 Tags->7 Guideline
1.3 Create
content that
can be
presented
in different
ways


Summary
attribute


Passed Please
verify that a
Summary
attribute
value of
"Table
explaining
system
design
factors and
associated
district
requirement
s meeting


Verification
result set
by user.
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those
standards.
is
appropriate
for the
table.


11


Guideline
1.3 Create
content that
can be
presented
in different
ways


Scope
attribute


Passed


All TH
elements
define the
Scope
attribute.


12


Guideline
1.3 Create
content that
can be
presented
in different
ways


Meaningful
Sequence


Passed


CommonLo
ok created
3 artifacts
to hold
untagged
text/
graphical
elements.


Verification
result set
by user.


13 Doc


Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground
from
background
.


Format,
layout and
color


Passed


Make sure
that no
information
is conveyed
by contrast,
color,
format or
layout, or
some
combination
thereof
while the
content is
not tagged
to reflect all
meaning
conveyed
by the use
of contrast,
color,
format or
layout, or
some
combination
thereof.


Verification
result set
by user.
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14 Doc


Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground
from
background
.


Minimum
Contrast


Passed


Please
ensure that
the visual
presentatio
n of text
and images
of text has
a contrast
ratio of at
least 4.5:1,
except for
Large text
and images
of large-
scale text
where it
should have
a contrast
ratio of at
least 3:1,
or
incidental
content or
logos


Verification
result set
by user.


15 1,2,3


Tags->14-
>0,Tags-
>14-
>1,Tags-
>26-
>0,Tags-
>26-
>1,Tags-
>32-
>0,Tags-
>32-
>1,Tags-
>32->2


Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground
from
background
.


Non-Text
Contrast


Passed


Please
verify that
all graphical
elements
need to
have a
contrast
ratio of at
least 3:1
against
adjacent
colors.


Verification
result set
by user.


16


Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground
from
background
.


Reflow Passed


Document
is tagged
and content
can be
rendered in
any device
size.


17 Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground


Text
Spacing


Passed Document
is tagged
and content
can be
rendered by
user agents
supporting
tagged
PDFs in any
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from
background
.


text
spacing.


18


Guideline
2.4 Provide
ways to
help users
navigate,
find
content,
and
determine
where they
are


Outlines
(Bookmarks
)


Passed


Bookmarks
are logical
and
consistent
with
Heading
Levels.


19 MetaData


Guideline
2.4 Provide
ways to
help users
navigate,
find
content,
and
determine
where they
are


Metadata -
Title and
Viewer
Preferences


Passed


Please
verify that a
document
title of
Microsoft
Word -
Southgate
Water
District -
Standard
Specificatio
ns.docx is
appropriate
for this
document.


Verification
result set
by user.


20


Guideline
2.4 Provide
ways to
help users
navigate,
find
content,
and
determine
where they
are


Headings
defined


Passed


Headings
have been
defined for
this
document.


21 MetaData


Guideline
3.1 Make
text content
readable
and
understand
able.


Language
specified


Passed


Please
ensure that
the
specified
language
(en) is
appropriate
for the
document.


Verification
result set
by user.


22


Guideline
3.2 Make
Web pages
appear and
operate in
predictable
ways


Change of
context


Passed


No actions
are
triggered
when any
element
receives
focus
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23 Pages->0


Guideline
3.2 Make
Web pages
appear and
operate in
predictable
ways


Header/
Footer
pagination
artifacts


Passed


Page 1 does
not contain
footer
Artifacts.


Verification
result set
by user.


24 Pages->1


Guideline
3.2 Make
Web pages
appear and
operate in
predictable
ways


Header/
Footer
pagination
artifacts


Passed


Page 2 does
not contain
footer
Artifacts.


Verification
result set
by user.


25 Pages->2


Guideline
3.2 Make
Web pages
appear and
operate in
predictable
ways


Header/
Footer
pagination
artifacts


Passed


Page 3 does
not contain
footer
Artifacts.


Verification
result set
by user.


26


Guideline
1.1 Provide
text
alternatives
for all non-
text content


Alternative
Representat
ion for
Formulas


Not
Applicable


No Formula
tags were
detected in
this
document.


27


Guideline
1.1 Provide
text
alternatives
for all non-
text content


Alternative
Representat
ion for Links


Not
Applicable


No Link
annotations
were
detected in
document.


28


Guideline
1.1 Provide
text
alternatives
for all non-
text content


Alternative
Representat
ion for
Other
Annotations


Not
Applicable


No other
annotations
were
detected in
this
document.


29


Guideline
1.1 Provide
text
alternatives
for all non-
text content


Alternative
Representat
ion for
Forms


Not
Applicable


No Form
Fields were
detected in
this
document.


30


Guideline
1.2 Provide
synchronize
d
alternatives
for
multimedia.


Captions
Not
Applicable


No
multimedia
elements
were
detected in
this
document.


31 Guideline
1.3 Create
content that


Form
Annotations
- Valid


Not
Applicable


No Form
Annotations
were
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can be
presented
in different
ways


Tagging
detected in
this
document.


32


Guideline
1.3 Create
content that
can be
presented
in different
ways


Lbl - Valid
Parent


Not
Applicable


No Lbl
elements
were
detected in
this
document.


33


Guideline
1.3 Create
content that
can be
presented
in different
ways


LBody -
Valid Parent


Not
Applicable


No LBody
elements
were
detected in
this
document.


34


Guideline
1.3 Create
content that
can be
presented
in different
ways


Link
Annotations


Not
Applicable


No tagged
Link
annotations
were
detected in
this
document.


35


Guideline
1.3 Create
content that
can be
presented
in different
ways


Links
Not
Applicable


No Link
tags were
detected in
this
document.


36


Guideline
1.3 Create
content that
can be
presented
in different
ways


List Item
Not
Applicable


No List
Items were
detected in
this
document.


37


Guideline
1.3 Create
content that
can be
presented
in different
ways


List
Not
Applicable


No List
elements
were
detected in
this
document.


38


Guideline
1.3 Create
content that
can be
presented
in different
ways


Other
Annotations
- Valid
Tagging


Not
Applicable


No
Annotations
(other than
Links and
Widgets)
were
detected in
this
document.
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39


Guideline
1.3 Create
content that
can be
presented
in different
ways


RP, RT and
RB - Valid
Parent


Not
Applicable


No RP, RB
or RT
elements
were
detected in
this
document.


40


Guideline
1.3 Create
content that
can be
presented
in different
ways


Correct
Structure -
Ruby


Not
Applicable


No Ruby
elements
were
detected in
this
document.


41


Guideline
1.3 Create
content that
can be
presented
in different
ways


THead,
TBody and
TFoot


Not
Applicable


No THead,
TFoot, or
TBody
elements
were
detected in
this
document.


42


Guideline
1.3 Create
content that
can be
presented
in different
ways


Correct
Structure -
Warichu


Not
Applicable


No Warichu
elements
were
detected in
this
document.


43


Guideline
1.3 Create
content that
can be
presented
in different
ways


Correct
Structure -
WT and WP


Not
Applicable


No WP or
WT
elements
were
detected in
the
document


44


Guideline
1.3 Create
content that
can be
presented
in different
ways


Article
Threads


Not
Applicable


No Article
threads
were
detected in
the
document


45


Guideline
1.3 Create
content that
can be
presented
in different
ways


Identify
Input
Purpose


Not
Applicable


No Form
Annotations
were
detected in
this
document.


46 Guideline
1.3 Create
content that
can be
presented
in different


ListNumberi
ng


Not
Applicable


No List
elements
were
detected in
this
document.
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ways


47


Guideline
1.3 Create
content that
can be
presented
in different
ways


Tabs Key
Not
Applicable


Document
does not
have
annotations


48


Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground
from
background
.


Content on
Hover or
Focus


Not
Applicable


No actions
found on
hover or
focus
events.


49


Guideline
1.4 Make it
easier for
users to see
and hear
content
including
separating
foreground
from
background
.


Images of
text - OCR


Not
Applicable


No raster-
based
images
were
detected in
this
document.


50


Guideline
2.1 Make all
functionality
operable via
a keyboard
interface


Character
Key
Shortcuts


Not
Applicable


No
character
key
shortcuts
detected in
this
document.


51


Guideline
2.1 Make all
functionality
operable via
a keyboard
interface


Server-side
image maps


Not
Applicable


No Link
annotations
were
detected in
this
document.


52


Guideline
2.2 Provide
users
enough
time to
read and
use content


Timing
Adjustable


Not
Applicable


No
elements
that could
require a
timed
response
found in
this
document.
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53


Guideline
2.3 Do not
design
content in a
way that is
known to
cause
seizures


Three
Flashes or
Below
Threshold


Not
Applicable


No
elements
that could
cause
flicker were
detected in
this
document.


54


Guideline
2.4 Provide
ways to
help users
navigate,
find
content,
and
determine
where they
are


Focus Not
Obscured
(Minimum)


Not
Applicable


This
criterion is
not
applicable
to pdf files.


55
Guideline
2.5 Input
Modalities


Dragging
Movements


Not
Applicable


This
criterion is
not
applicable
to pdf files.


56
Guideline
2.5 Input
Modalities


Target Size
(Minimum)


Not
Applicable


Document
does not
have active
elements
requiring a
minimum
target size.


57
Guideline
2.5 Input
Modalities


Label in
Name


Not
Applicable


No Form
Annotations
were
detected in
this
document.


58
Guideline
2.5 Input
Modalities


Motion
Actuation


Not
Applicable


No
elements
requiring
device or
user motion
detected in
this
document.


59
Guideline
2.5 Input
Modalities


Pointer
Cancellation


Not
Applicable


No mouse
down
events
detected in
this
document.


60 Guideline
2.5 Input
Modalities


Pointer
Gestures


Not
Applicable


No
RichMedia
or
FileAtachme
nts have
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been
detected in
this
document.


61


Guideline
3.2 Make
Web pages
appear and
operate in
predictable
ways


Consistent
Help


Not
Applicable


This
criterion is
not
applicable
to pdf files.


62


Guideline
3.3 Help
users avoid
and correct
mistakes


Accessible
Authenticati
on
(Minimum)


Not
Applicable


This
criterion is
not
applicable
to pdf files.


63


Guideline
3.3 Help
users avoid
and correct
mistakes


Redundant
Entry


Not
Applicable


No form
elements
requiring
redundant
information
detected in
this
document.


64


Guideline
3.3 Help
users avoid
and correct
mistakes


Form fields
value
validation


Not
Applicable


No form
fields that
may require
validation
detected in
this
document.


65


Guideline
3.3 Help
users avoid
and correct
mistakes


Required
fields


Not
Applicable


No Form
Fields were
detected in
this
document.


66


Guideline
4.1
Maximize
compatibilit
y with
current and
future user
agents,
including
assistive
technologie
s


4.1.2
Name, Role,
Value


Not
Applicable


No user
interface
components
were
detected in
this
document.


67 Guideline
4.1
Maximize
compatibilit
y with
current and
future user
agents,


Status
Message


Not
Applicable


Checkpoint
is not
applicable
in PDF.
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including
assistive
technologie
s
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