Chapter 3

Pipeline System Types



Ml St ockwat er Pi pel i ne Manual

PART
PART

PART
PART
PART
PART

Fi gure
Fi gure
Fi gure
Fi gure
Fi gure

ouhw

N

b wN R

CHAPTER 3 PI PELI NE SYSTEM TYPES

TABLE OF CONTENTS

GENERAL

GRAVI TY SYSTEM

3.2.1 Low Head Gravity System

3.2.2 High Head Gravity System
AUTOVATI C PRESSURE SYSTEMS

TI MED OR MANUAL PRESSURE SYSTEMS
FLOAT SW TCH OPERATED PRESSURE SYSTEM
ALL YEAR VERSUS SUMMVER PI PELI NES
3.6.1 Sunmmrer Pipeline

3.6.2 Al year Pipeline

FI GURES

Typi cal Low Head Gravity Systens

Typi cal High Head Gravity System

Typi cal Automatic Pressure System

Typi cal Manual or Timer Operated System
Typi cal Float Switch Operated System

wwwwcluwwww

1
QOUWUOWWWWErEFPE

i
-

(A)OOCI).)O.)O.)
O~NOOIN

February 1, 1991



MT Stockwater Pipeline Manual Pipeline System Types

Chapter 3
Pipeline System Types

3.1 GENERAL

There are several types of stockwater pipeline systenms that we need to
know how to design. Mirre than one of these systemtypes nay be
i ncorporated in a single system

3.2 GRAVITY SYSTEM

A gravity pipeline systemis one in which the water supply surface is
hi gher than all points in the pipeline and no punmp is required. This
type of systemcan generally be subdivided into two subtypes: (1) The
| ow head gravity systemand (2) the high head gravity system

3.2.1 Low Head Gravity System

Low head is | oosely defined as below 20 psi at all points in the |ine.
An exanple of a typical |ow head gravity pipeline is shown in Figure
3.1. In this type of systemthe flowrate is usually whatever the
spring or other water supply will provide.

It is inmportant to nmake sure there can be no air locks in the system
and since the pipe is usually shallow, design the pipeline so that it
freely drains when not in use. A low head gravity systemis usually
characterized by being installed on a positive grade in the direction of
flow for its entire length. There is not enough pressure in the system
to properly operate air valves, although stand pipes nay be used.
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Figure 3.1
TYPI CAL LOW HEAD GRAVI TY SYSTEMS
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3.2.2 High Head Gravity System

Figure 3.2 illustrates a typical high head gravity system This type of
systemis often located at the end of a punped pipeline, starting at a
storage tank at the top of a hill. Float valves are used on all tanks
to control flow Air locks at significant high points in the pipeline
are prevented by installing air valves or vents.

3.3 AUTOVATI C PRESSURE SYSTEMS

Punped flow in an automatic pressure systemis controlled by a pressure
switch. A pressurized tank stores water between cut-in and cut-out
cycles. Figure 3.3 illustrates a conmmon configuration for this type of
system The advantages of an automatic pressure type systemis that it
does not take constant attention and a m ni num amount of power and water
are used.

3.4 TIMED OR MANUAL PRESSURE SYSTEM5

A tinmed pressure pipeline systemis one which uses a punp to pressurize
the systemand a tiner to turn the punp on or off. A manual systemis
one in which a manually operated switch is used to turn the punp on or
of f.

Both of these systens operate in the sane way and are illustrated in
Figure 3.4. There is an overflow at the high point in the system which
wast es excess water. At all other tanks, float valves or nanually
operated hydrants are used to keep the tanks full

Ti mer or manual ly operated systens are usually used where high pressures
nmake it inmpractical to use an automatic pressure system \Water waste is
m ni m zed by observation of stockwater usage and adjusting the punp
operating tines during the season. As a safety nmeasure, it is usually
advi sable to provide additional water storage at various points in the
system

A large storage tank is usually | ocated at the high point in the
pi peline. Water flows fromthe storage tank back toward the punp during
t he periods when the punmp is off.

3.5 FLOAT SW TCH OPERATED PRESSURE SYSTEM

A float switch operated pressure systemis a punped pipeline systemin
which the punp is turned on or off with a float switch |ocated at the
hi ghest tank in the pipeline.

This type of systemrequires that an electric control wire run between

t he punp and storage tank. The wire can either be an overhead or buried
l[ine. A control wire is sonetines buried in the sane trench as the

pi pel i ne.
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The switch operated systemis used instead of an automatic pressure
system where pressures are too high for pressure tanks. The advantage
of this systemis that it does not waste water and power. The

di sadvantage is that an electric connecting wire and sw tching equi prent
can be costly.

Figure 3.5 shows a typical switch operated system Switches are | ow

vol tage and tel ephone wire can be used as connecting wire. Used
over head tel ephone wire and pol es could al so be used.
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Figure 3.2

TYPI CAL H GH HEAD GRAVI TY SYSTEM
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Figure 3.3

TYPI CAL AUTOVATI C PRESSURE SYSTEM
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Figure 3.4

TYPI CAL MANUAL OR TI MER OPERATED SYSTEM
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Figure 3.5

TYPI CAL FLOAT SW TCH OPERATED SYSTEM
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3.6 ALL YEAR VERSUS SUWMMER PI PELI NES

A pipeline that is only used in the sutmmer can be buried at a shall ow
depth and drai ned during freezing weather. Such pipelines are usually
buried 24 to 30 inches deep. By contrast, all year pipelines are buried
bel ow frost depth, which is five feet or nore in Mntana.

3.6.1 Sunmmer Pipeline

The decision as to whether or not to use a shallow buried pipeline is
nost often dictated by how deep the soil is in a given area. Shallow
soi|l over bedrock and cobbly soil, nmake it difficult or inmpossible to
bury a pipeline below frost depth.

It is usually advantageous to bury a pipeline below frost depth in
terrain that will allowthis, even if the line is only going to be used
in the sutmer. A deep line will not require draining every w nter and
is not as critical with respect to installation grades.

Shal low lines nust be laid to a grade which will allow draining at |ow
spots. Gravity, punpout, or seepage pit-type drains nust be installed
at all |ow points.

Because of the necessity of draining shallow pipelines, nmore care mnust
be taken during their installation. The pipe nust be laid to grade at a
tol erance such that | ow points in the pipe are not nore than about 3/4
of a pipe dianeter bel ow grade.

Shallow lines are often buried by the "Pull-in" nethod. This is done
with a large tractor and ripper with flexible pipe on a reel attached to
the ripper and fed out behind. Flexible polyethylene pipe is usually
used in this type of installation

Were shal | ow pi pelines cross watercourses, they are often suspended in
air rather than buried. Suspended lines are usually made of steel pipe.
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3.6.2 Al Year Pipeline

For a pipeline to be operational during both sunmer and wi nter, the pipe
nmust be buried below the frost line. The actual anticipated frost line
and how deep a pi pe should be buried depends upon several factors which
i ncl ude:

e Maxi num | ow tenperature and nunber of freezing days in a year
e Soil type and cover

e Sun exposure

» Misture content of overlying soi

e \Wiether there is continuous flow in the pipeline

» Tenperature of water source.

It is difficult to quantify and deternmi ne the actual effect of sone of
these factors. For situations where there is not continuous flowin the
pi peline during the winter nonths, a pipeline should be buried at |east
five feet deep in Montana. North slope exposure, high altitudes, and
noi st soils are factors indicating the need for burying the pi pe deeper
Even t hough the pipe is buried to these depths it could still freeze up
in sone portions of the line.

Because of equipment limtations it is difficult to bury a pipeline
deeper than six feet. Therefore, the choices are to bury the pipeline a
m ni mum of five feet in nobst nornmal conditions and six feet or deeper
wher e exposure, elevation, |ong periods of stagnant water and/or noist
condi tions exist.

Appurtenances for all year pipelines nust be designed in a way that wll
reduce the chance of frozen pipelines during cold weather. Valves of

all kinds must be protected fromfreezing. This is usually done by
installing themin a covered manhol e or access hole. Frost free
hydrants rmust be used. Float valves can be installed under a protective
cover or in an insulated well.
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