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INTRODUCTION

The purposes of The Family Farm
Improvement Act (1960) are "to ad
vance the rural economy and raise
rural living standards by providing
technical, construction and installa
tion services and financial assistance
for the development, improvement
and modernization of farmsteads and

rural building sites and for the reloca
tion of farm buildings".

The Act provided for setting up the
Family Farm Improvement Branch
(FFIB) which was done officially

April 1, 1960. The first task for the
branch was to conduct the farm water

and sewage program. The branch
would expand into other programs
like farmstead planning, farmstead re
location and agricultural engineering
later.

The government decided to start a
farm home modernization program by
assisting farmers with the installation
of farm water and sewage systems.
This program got under way during
the summer of 1960 and has contin
ued through 1961, 1962 and 1963. A
technical service on farm buildings,
machines, materials handling and
other Saskatchewan farm problems
has been set up and has been opera
ting on a limited scale. This will be
expanded in the future as facilities
allow and demands require.

THE FARM WATER AND
SEWAGE PROGRAM

Objectives of the Program

To assist farmers to raise the rate
of farm home modernization rapidly
by providing:

—Free technical advice on construc

tion of works;

—Free technical advice on water

supply;
—Financial assistance through re

duced costs of materials and con
struction services, grants and
guaranteed loans.

Main Features of the Program

1. Local organization
Local advisory groups are set up to

provide liaison between farmers and
FFIB. They assist in promoting the

program and getting more applica
tions, in the selection of contractors
and advise FFIB staff on local prob
lems.

2. Technical assistance

FFIB has ten field offices set up
with the province divided into 15
districts, a technician in charge of
each. Field technicians visit the farm
of each applicant as work load allows.
The technician and the farm family
discuss the farmer's water and sewage
problems. Afer the farmer has enough
information on the program and on
his own particular problems and ap
proximate costs, he decides whether
he wishes to proceed.

If the farmer wants to go ahead,
the technician surveys the farmstead,
draws plans, lists materials and con
struction services required, calculates
costs, and completes a detailed report.
This report or layout is discussed with
the farmer. If he still wishes to go
\head with the work, the farmer signs
the report making it an order for
materials and for outdoor construc
tion services.

The farmer is not put under pres
sure to buy—a main objective of the
program is to help the farmer build
works that he can afford, but never to
over-sell him. The technician may ad
vise the farmer not to build works, or
to reduce his proposed investment, or
to spend more to secure required
capacity.

Some farmers do not wish to do

their own indoor plumbing. They
may hire local plumbers and purchase
indoor materials from him or from

FFIB.

A do-it-yourself farmer can save
$100 to $200 cash cost by doing his
own plumbing. Local plumbing short
courses are arranged by Agricultural
Representatives and provided by the
Department of Education. Farmers
are shown how to do the plumbing
required in a farm home. Plans for the
farmer's plumbing and drainage sys
tem are shown in the layout prepared
by the FFIB technician. Necessary
materials are shipped on order. With
this technical help a farmer can do a
good plumbing job in his home.
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A dollar value cannot be placed on
these technical services to the farmer,
but several have said that the techni
cal help was worth more to them than
all the other savings under the pro
gram.

3. Materials

Under the program the technician
lists the materials required and the
farmer can order these materials from
FFIB simply by signing the list.

Materials are purchased by public
tender through the Saskatchewan
Government Purchasing Agency.
Quality, delivery service, warranty
service and price are factors in select
ing suppliers of materials. Established
suppliers can ship materials to farmers
according to FFIB orders at lower
prices than by usual methods of dis
tribution.

Prices for materials (including all
costs of handling and delivery to the
farmer's freight pick-up point) se
cured by public tender average about
65 to 70 per cent of retail price. These
materials include roughing-in mater
ials, water pressure systems, sewage
pumps, septic tanks, hydrants, live
stock waterers, and plastic pipe for
outdoor water and sewage transmis
sion, but not interior fixtures. The
average order for these materials costs
about $500 - a saving of $200 on
prevailing retail prices. On total sales
of $2.6 million the probable savings
to Saskatchewan farmers is over $1
million. Add to this the convenience
of having materials listed and ship
ped, and plans drawn for installation,
and you have a farm service that
almost equals that available in a city.

4. Construction Services

Some farmers prefer to hire a well
known local contractor to install their
outdoor water and sewage works. If
they order construction services from
FFIB, public tenders are called, and
a low bidder is selected by the local
advisory committee and FFIB staff.
Construction work is supervised by
FFIB field technicians, the contractor
is paid by FFIB, and the farmer re
pays FFIB. The farmer may also pay
the contractor direct. Tenders and re
ports from local committees indicate
that prices for trenching and laying



plastic pipe at a depth of eight feet
have dropped about 25 per cent since
1959. Since outdoor construction work
for a moderately priced system costs
$200 to $300, these decreased rates
have reduced costs by about $50 per
farm. On 6,500 farm installations re
ported so far, FFIB has saved farmers
about $325,000 in construction costs.

Contractors with a small outfit are
usually the successful bidders. A trac
tor mounted backhoe with front
mounted bucket, and a truck, all
operated by the owner and one helper
seems practical. Some have two trac
tors and backhoes, managed by the
owner or a foreman.

The farmer may assist by providing
labor for connecting pumps, etcetera,
to reduce his cash costs.

5. Financial Assistance

(a) Grant—One grant of not more
than $300 may be paid to each farmer
who installs outdoor works to serve a

farm home in a project. The gants
equal 15 per cent of the approved
costs of materials and construction

services required to develop a water
supply and install or extend the out
door parts of a farm water and sewage
system which serve a farm home. A
total of 3,238 grants amounting to
$523,655 were paid in the first three
years.

(b) Credit - Loans of up to $1,000
for periods of not more than five
years, made by credit unions to fi
nance farm water and sewage systems,
may be guaranteed by the Provincial
Treasurer.

Benefits

Under the farm water and sewage
program, net cash cost reduction for a
medium price complete system (about
$1,500) appears to average:

Materials (net cost of about
$716) $300

Construction Services (net cost of
about $534)

Financial Assistance (grant) .... $187

Net Cash Cost Reduction $587

Other benefits provided through
local organizations, water and sewage
short courses, contractors' short cour
ses, plumbing short courses and tech
nical services on the farm could

amount to several hundred dollars in

improved service, reduced mainten
ance costs, etcetera.

Farm Water and Seiuage Program
Progress

The farm water and sewage pro
gram has resulted in a rapid upswing
in yearly installations of farm water
and sewage systems in Saskatchewan,
as shown in table 1. This shows data

on progress during the first three
fiscal years of the program and total
to March 31, 1963.

Early in the program there was
some criticism based on fear that the
proposed pragram would ruin local
plumbing firms and contractors. We
estimate that less than one third of
the farms participating in the pro
gram are doing their own plumbing.
Most of the remaining two thirds are
new and increased market for plum
bers' services. It appears that plum
bers, contractors, electricians, well
drillers, materials dealers as well as
farmers are benefitting from the pro
gram.

FFIB's program may boost the rate
of farm home modernization from six
per cent in the first 75 years of Sas
katchewan farm development to
about 80 per cent by the end of the
next 10 or 15 years. This program will
help install about 50,000 farm water
and sewage systems at a cash cost to
farmers of about 75 million dollars.
The program is benefitting manufac
turers and distributors of materials,
increasing plumbing and outdoor con
struction work, and encouraging small
domestic water development, well
drilling and well screen business,
which is far behind modern tech
nology.

TABLE 1. FARM WATER AND SEWAGE PROGRAM PROGRESS SUMMARY

Short courses held/number farmers attending:
FWS Short Courses
Field Days

Applications for technical assistance
First field contacts made — farmers
Orders for materials received — farms per year

Major items of materials sold:
Water Systems
Septic Tanks
Plastic Pipe (feet)
Livestock Waterers
Yard Hydrants
Total sales of Material ($)

Construction:
No. of Agreements Completed
No. of Contractors with Agreements
No. of R.M.'s and L.I.D.'s Contracted
Total Sales of Construction Services ($)
Average Cost per Farm ($)

Installation Reported Completed:
Paid Through FFIB
By Other Agencies
Total Installations Reported Completed

Number of Grants Paid
Aggregate Grants Paid ($)
Average Grant Paid ($)
*Fiscal Year is April 1 to March 31
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1960-61
Fiscal
Year*

1961-62

Fiscal
Year*

1962-63

Fiscal
Year*

Total
For 3

Years

97/3648 83/2370 23/669 203/6687
1/400 4/450 6/315 7/1165
6803 3510 3414 13,727
2061 5902 6027 13,990
1286 3349 4636 9271

817 1975 2274 5066
478 804 1313 2595

491867 1515034 1801170 3808071
459 731 1156 2346
762 1957 2189 4908

428613 931107 1246716 2606436

42 72 51

33 45 48

29 97 304

123055 237220 69434 429709
237 244 256 244

519 969 271 1759
266 1588 2918 4772
785 2557 3189 6531
616 1169 1453 3238

84297 186393 252965 523655
136 159 174 161



Before the water and sewage pro
gram was started in Saskatchewan, a
farmer had to read several bulletins
to design his water and sewage system.
These bulletins have good general
advice on nearly every problem—the
farmer found it difficult to select the
answers to his own problem. After he
decided on the design, he had to list
a host of unfamiliar materials and buy
them. He had to contact several agen
cies for plumbing and wiring permits,
pumps, septic tank, pipe, fittings, fix
tures, outdoor construction work and
indoor plumbing services. He then
found different qualities and designs
available at different prices. It was a
formidable project to start. A farmer
could make costly errors. Many farm
ers never started building their own
water and sewage systems, for lack of
technical advice at their farm. A far

mer seldom knew his total cost until

the system was completed.

The Saskatchewan water and sew

age program provides necessary tech
nical advice and cost estimates before

construction starts. Most of the instal
lation can be arranged between the
farmer and the FFIB technician at

the farm. The program approaches a
one-stop service.

AGRICULTURAL ENGINEERING

PROGRAM

The agricultural engineering divi
sion is responsible for securing solu
tions to water, sewage, and farmstead
problems; arranging laboratory or
field test installation for new equip
ment; producing technical tips and
bulletins and designing and drawing
new farm structure plans. Agrologists
and technicians throughout the
branch report new methods en
countered in the field, submit prob
lems, proposesolutions and assist with
field test installations. The agricul
tural engineering division is also re
sponsible for securing technical in
formation for staff training.

Over 20 technical bulletins mostly
covering phases of water and sewage
have been produced during the past
two years. Further technical bulletins
on farm buildings and materials
handling are planned. In 1961 over
42,000 copies of these bulletins were
distributed; in 1962, 58,000 copies.

A new one page technical publica
tion called "Technical Tips" is being
printed. Technical tips under four
headings will be produced as re
quired.' These headings are farm
water and sewage, farmstead plan
ning, farm buildings and materials
handling.

Very little research on rural water
and sewage problems had been done
in Saskatchewan before 1960. Over 30
major problems requiring research
and study in the water and sewage
field have been listed. Research and
test installations on some of these
problems have been completed, others
have been started and will be con
tinued next year.

Meetings have been held with per
sonnel of research agencies to co-ordi
nate research problems. FFIB assists
the Saskatchewan Research Council
and the Agricultural Engineering De
partment, University of Saskatchewan,
financially, in some research projects.
The following is a summary of some
of the major projects on which re
search and field study has been and
is being carried out.

Research and Testing

1. Research and testing conducted
by the Saskatchewan research
council

(a) Fiberglas septic tank test—The
purpose of this test was to evaluate
the durability of fiberglas for septic
tanks.

Early in 1961 small coupons of
fiberglas and resin combinations were
suspended in sewage in five septic
tanks and the Regina City sludge di-
gestor. Some coupons were removed
after one month, some after three
months and some after six months.

Preliminary test results indicated that
high spetic tank temperatures cause
the material to absorb moisture.
There was no conclusive evidence that
the strength of the fiberglas was re
duced if it continued to absorb mois
ture.

After 18months immersion in the
Regina sludge digestor the remaining
fiberglas test coupons were removed
in August 1962 and tested by the Sas
katchewan Research Council. Gen
erally, sufficient strength was retained
even after this long period of sub
mergence but a continuing trend to
decrease in quality was evident when
the coupons were exposed to other
than residential waste. The perform
ance of coupons in private septic
tanks was satisfactory for a period of
six months, showing no tendency for
any great deterioration. A report de
scribing this research project has been
prepared by the Saskatchewan Re
search Council.

Other test work on actual fiberglas
septic tanks was done by FFIB and
consulting engineers and is described
later.
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(b) Comparative tests on plastic
fittings for use with polyethylene pipe
-The purpose of these tests was to
obtain a relative evaluation of kralas-
tic and high impact styrene fittings as
to their strength and usefulness in the
field.

The test results indicate that kralas-
tic fittings offer more resistance to
general attack but that the high
impact styrene fittings offer more re
sistance to local impact. Field ex
perience has led us to use galvanized
plastic pipe fittings rather than plas
tic because of warranty problems due
to breakage.

(c) Tests on polyethylene pipe —
The purpose of these tests was to
ensure that polyethylene pipe used in
the farm water and sewage program
conformed to Canadian Government
Specification 41GP5A. Random sam
ples were submitted to the Saskatche
wan Research Council for testing dur
ing the past three years. Canadian
Standards Association have developetl
more stringent specifications for this
pipe. CSA standard B137 is used in
the test procedures now. This is a
continuing test.

2. Research and testing; conducted
by the Agricultural Engineering
Department, University of Sas
katchewan

(a) Jet pump studies—The perfor
mance of jet pumps is affected by the
distance they are offset from the water
supply. A test program was under
taken to determine the maximum

practical distance that these pumps
could be offset from wells of varying
depth.

A formula to calculate the maxi
mum offset distance has been develop
ed. This is as follows:

Hor. -f- Vert. Offset =

0.097 (Df+Dj) (c - vert- offset)
d4f (vert, offset + H)

Dx = diameter drive pipe
f = pipe friction coefficient
D2 = diameter suction pipe
C = jet pump coefficient

d = diameter jet nozzle
H = drive pipe pressure

(b) Sewage mound studies — The
purpose of this study was to determine
the size of a farm sewage mound in
relation to aggregate sizes and volume
of waste water disposed. The study is
incomplete. Sufficient data has been
accumulated to show that most of the
waste water pumped into the mound
is absorbed by the soil under and sur
rounding the mound. Formerly, it



was believed that the waste water
evaporated from the mound surface.

(c) Cistern and frost-proof pump
house designs - Plans for concrete
farm cisterns and frost-proof pump
houses have been completed. The
cistern plans appear in The Univer
sity of Saskatchewan's Agricultural
Extension Bulletin No. 149 entitled
"Concrete Farm Cisterns". The frost
proof pump house plans are to be
included in a bulletin describing
these houses. The plans will also be
incorporated in future FFIB technical
bulletins.

(d) Laboratory tests on commercial
sand separators — Many pump com
panies manufacture apparatus de
signed to remove sand which is
pumped from a well. Tests conducted
by the Agricultural Engineering De
partment, University of Saskatchewan
have shown that a separator will re
move approximately 50% of the sand
carried in suspension by the well
water. The performance of such sep
arators can hardly be considered satis
factory since all the sand must be re
moved to prevent pump wear.

(e) Septic tank studies — Septic
tanks must be cleaned periodically to
remove the sludge and scum which
accumulates. If either the sludge or
scum approaches too closely to the
bottom of the outlet baffle, undiges
ted organic matter will be allowed
into the final disposal system.

The correlation between accumula
tion of sludge and scum with service
time has not been clearly established
for the variables encountered in farm
sewage disposal systems. Field studies
are being conducted by the Agricul
tural Engineering Department, Uni
versity of Saskatchewan.

3. Family Farm Improvement
Branch field test program

(a) Farm sewage lagoon disposal
systems —Special technical assistance
is given farmers wishing to install
lagoons both for dwellings and hog
barns. These installations are limited
to those farms which have favourable
soil and topography. About 35 far
mers have received assistance under

this program.

With the exception of one installa
tion, so far, all the farm lagoons have
performed satisfactorily despite the
extremely cold winters. The lagoon
that failed did so because of inade
quate water depth. Further field tests
and studies will be carried out.

(b) Open discharge waste water dis
posal—Most conventional farm waste

water disposal systems are affected by
the ability of the farmyard soil to
absorb liquid (permeability). The
open discharge disposal method which
is not dependent on soil permeability
has been introduced. This disposal
system is more economical than the
other disposal methods saving about

" on an average installation.

The open discharge jets are being
produced according to FFIB specifi
cations and design. While health of
ficials in Saskatchewan approve of the
system, Manitoba and Alberta offi
cials are still studying test installa
tions and have not yet given their
approval for its use in their province.

(c) Rigid plastic plumbing tests-
The use of rigid plastic for inside
household plumbing is not y e t
approved in Saskatchewan. However,
special plumbing permits were issued
by the Department of Public Health
for three experimental plumbing in
stallations which have been installed:

—In a new farm home at Richard
son;

—In a comparatively new home at
Beechy. The original copper
plumbing in this home failed
after two years of service because
of highly corrosive conditions (see
figure 2).

—In an older style home at Brode-
rick, where no provisions for
plumbing had been made during
construction.

In the open discharge system, the
waste water is discharged onto the
ground surface at some inconspicuous
spot on the farmyard. During cold
weather this waste water usually ac
cumulates at the discharge area as ice;
during warm weather the evaporation
rate is high enough to prevent the ac
cumulation of surface water.

The jet type open discharge system
of sewage effluent disposal was de
signed and put into use during the
fall of 1962. Some 200 of the jet units
were contracted for and built to FFIB
specifications after initial field tests.
These 200 units were all installed on
Saskatchewan farms late in 1962. All
installations made according to recom
mended procedures have operated
well.

Figure I. 1963 model open discharge sewage disposa
iet.

During the late fall the original de
sign was modified and a test unit in
stalled during November, 1962. The
modification enables the jet unit to
be installed above ground (shown in
figure 1). The original units were all
installed eight feet below ground.
With the jet above ground, corrosion
and maintenance problems are re
duced.

By dispersing the sewage effluent
on the ground surface, some distance
from the farm house, the jet system
eliminates the costly sewage mound
and associated operational problems.
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of plastic plumbing installation at
Beechy.

These three simultaneous tests were

designed to provide comparison on
costs, installation difficulties, and
other related data in regard to poly
vinyl chloride (PVC) installations in
a new farm home under standard con

ditions; under extremely corrosive
conditions; and in old homes where
special installation problems might be
encountered.

Further installations are planned
using acrylonitrile butadiene styrene
(ABS) rigid plastic. The first such in

stallation will be in a renovated dwell

ing on the University of Saskatchewan
farm in Saskatoon.



(d) Rehabilitating shallow bored
quicksand walls - Research was start
ed in 1962 to determine the most ef
fective and economical method of de
veloping farm water supplies from
shallow bored quicksand wells. De
tailed study of the formation sands
showed that most of these could be
screened and naturally developed. A
number of farmers in the Saskatoon
area troubled by quicksand wells have
been able to rehabilitate the wells by
screening with .006 inch, .008 inch or
.010 inch slot screens on either drive
points or jetting points.

(e) Water treatment studies —
Quality problems of farm or other
rural water supplies may be due to
physical, chemical or bacteriological
contaminants. Most of the surface sup
plies contain suspended particles that
require removal by filtration before
the water is acceptable for household
use. Bacteriological contamination re
quires treatment to render it potable.

Excessive mineral contamination is

less serious but quite obnoxious.
Hardness, hydrogen sulfide and iron
are troublesome in many water sup
plies.

The objectives of the water treat
ment studies are to:

—Evaluate the suitability of cellular
cartridge, granulated carbon, pre-
coated carbon and pressurized
rapid sand filters for reducing
turbidity and color of domestic
water supplies;

—Measure the effectiveness of acti
vated charcoal filters and chlori-
nators for taste and odor control;

—Develop safe treatment methods
for bacteriologically contaminated
water supplies.

(f) Additional FFIB projects - De
tailed literature studies and some
preliminary field investigations have
been completed on the following
problems:

—Effect of septic tank gasses on the
rate of corrosion of indoor copper
plumbing systems;

-The harmful effects of synthetic
detergents on the biological action
in septic tanks;

—Long term safe working negative
pressure that two inch plastic pipe
can withstand;

—Practical field methods for locat
ing ground water acquifers.

4. Testing conducted by Agricul
tural Machinery Administration
(AMA)

Several new sewage pumps have
been tested for performance character
istics by AMA. These tests have been
essential in comparing the capacities
of sewage pumps and to determine
their suitability for particular field
applications. These tests assist the
supply division in the selection of
tenders for materials supply. FFIB has
acquired the test equipment and will
test further pumps as required.

5. Tests conducted by consulting
engineers

(a) Precast concrete septic tank
tests—Test work is periodically ar
ranged for by FFIB with consulting
engineers to conduct compressive
strength concrete tanks, analysis of ag
gregates and to structurally test pre
cast concrete septic tanks purchased
by FFIB to ensure quality control.

(b) Fiberglas septic tank test—Dur
ing March 1963, a 30 month old fi
berglas septic tank was removed from
the ground and tested for structural
strength (see figure 3). Depending on
the assumptions made, the test indi-

Figure 3. Fiberglas septic tank being tested for
structural strength.

cated that the tank could withstand

heights of overburden up to 34 feet.
A similar tank (which was never in
service) tested during February 1961
indicated strength equivalent to 28.5
feet of earth cover.

With good workmanship during
backfilling operations and allowing a
safety factor, fiberglas tanks of the
type tested, may be installed with
depths of earth cover not exceeding
20 feet. Persons installing the tanks
should follow proper handling and
installation procedures to avoid rup
turing.
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FARMSTEAD MECHANIZATION

PROGRAM

While farmstead mechanization
work has been minimized, it is inevi
table that this work will expand, as
shown by the increasing volume of
correspondence and office callers.

The Canadian Farm Buildings
Plan Service is handled under the
farmstead mechanization program.
This is a Canada wide service. FFIB
stocks plans for Saskatchewan and
supplies plans to farmers on request.
Eight catalogues of plans are available
and are also distributed by FFIB to
agricultural representatives, FFIB and
other offices. These catalogues cover
beef cattle, dairy cattle, swine, poul
try, sheep, special structures, grain
storages and fruit and vegetable stor
ages.

Many technical inquiries on farm
stead planning, farm buildings, and
materials handling are continually-
handled by correspondence. We hope
to expand on-the-farm free technical
advice in these fields before long as
the demand for this service increases.
As a step in this direction a pilot farm
buildings short course is being plan
ned.

. . . ELEVATOR DESIGN

continued from page 31

do the more difficult bale conveying
jobs which are found on many farms
today.

Constructing the bale elevator with
two separate bale conveyor sections
mounted on a telescoping frame,
made it possible to have a completely
adjustable structure. The three lifting
mechanisms made it possible to
change the positions of the two sec
tions so that this bale elevator can

convey bales from any level to a wide
range of heights. The elevator is
equally adapted for unloading and
loading bales. It was designed for
easy manoeuvring and transporting.
In addition, consideration was given
in the design of the elevator so that it
might be adapted to the pick up of
bales in the field and conveying them
to a truck or wagon.

During one season's use, the bale
elevator has operated satisfactorily.
The new design, featuring numerous
adjustments, has proven to be not
only acceptable, but practical as well
in producing an extremely versatile
bale elevator.

continued on page 45




