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INTORODUCTION:

This paper is about designing a layout, installing, operating
and testing the performance of two portable irrigation systems
used to control blackbirds, This was done for the Wildlife
Section of the Department of Renewable Resources, of
MacDonald Campus, McGill University. The two systems were
tested consecutively, the first one used two "Big Gun" sprinklers
and the second setup used seven full circle impact sprinklers
and two Toro geared rotor sprinklers, They were tested during
the end of March, and through the month of April 1982. They
were installed in a swamp which caused many difficulties and

delays in the installation and operation of the systems.

PROJECT OBJECTIVE:

To control the blackbird population, thereby decreasing

the yearly corn damage caused by them.

DISCUSSION:

To control the blackbird population the Wildlife Group
of the Department of Renewable Resources came up with an idea
to spray the birds with a diluted detergent that would remove
the birds natural oils from their feathers causing them to die -
very painlessly - of exposure. This method could be used where
a high bird density occured. This occurance only happens once
a year in the spring, when the birds return from wintering
habijtats. When they return - normally males retuns first -
they gather every night in an area called a roost, until

the nightly temperatures stay above freezing.
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During the day they ieave the roost to feed. The roost is on

the south side of the Beauharnois Canal. ((Eiges T vandeit

covers maﬁy square miles. The Wildlife group divised a

method basically by making noises, that would maneuver the birds
into one small section (17000"x 1200" ) of the roost (fig.2)

that was prepared by the WiTdlife Department.
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It was in this section where the irrigation was to be installed.

ENGINEERING OBJECTIVE:

To design and install an irrigation system that would
distribute the water with the detergent eventy over a

section of-the roast.

CONDITION OF THE TERRAIN NHERE THE TRRIGATION SYSTEM WAS INSTALLED:

The irrigation sysfem was installed in a bird sanctuary
which was a swamp, on the southern side of the Beauharnois canal.

(fig.2). The water debth in the swamp, varfes from 6 inches_to

6 feet, with a heavy growth of fragmittes 7 feet tall. The
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The weather was cold and warm, varying from-10°C to 100¢
throught out the month of April causing ice to form normally
but never thick enoﬁgh to walk on. Water temperature range
from 00 to 49C throught out the project. The dike, which
surrounds the swamp, was constructed of clay, it was very

GisRfT ettt e diei Ve onf whientwet

SYSTEM DESCRIPTION AND REASONS FOR SELECTION:

The first system installed consisted of a V-8 Chrysler
gasoline engine driving a centrifugal pump, 6 inch diameter
intake pipe with a screen, 6inch diameter aluminum pipe for
the main (1300'), 4inch diameter aluminum pipe for laterials
(180' each), two rain gun sprinklers, one 0.99 inch straight
bore and the other 1.10" ring orifice, one standby P.T.0. pump
and tractor. The ]aybut of the system is shown in Fig. 3. The
pump location was determined'by the closest available water spot
that was deep enough to supply the water needed and accessible
from the dike. This system was choosen because one rain gun
covers an area which would take about five sprinklers and therefore

requiring less work to install.

APPLYING DETERGENT:

The detergent was df]uted in 45 gallons drums at the
college. This diluted detergent was introduced into the
system by connecting a small Ot an s hase s HoEhessiuch ionis 1de
of the pump. This allowed us to inject the solution into

the system slowly, therefore, diluting it with the irrigation
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water. The rate of intake was set by adjusting a valve

on the suction line. This adjustment was done by timing the
intake of a known duantity of water. * The rate of suction
was determine by the dilution rate and the time it took the
sprinklers to make one full rotation, and therefore assuring
a good coverage over the irrigated area.

SR e oS sifction s in the cdlculdtion sections:

RUNNING PROBLEMS AND CORRECTIONS:

Running the system at 125 P.S.I. - calculated pressure -
caused some pipe couplings to disconnect and coupling gaskets
to blow, due to the abjlity of the pipe to move. - floating
to the surface and sinking to the bottom of the swamp, -
every time the pump was started and stopped, this was solved
by reducing the pressure to 95 P.S.I.. This decreased the
irrigated area but not sufficiently to affect the testing
of the performance of the system. Also, most of the couplings
were wired on to stop them from disconnecting.

Another problem which occurred was the intake screen
clogging up with algae and small plant 1ife. This occurance
would cause the pump to Toose pressure slowly. So, whenever
the pressure would drop down to 85 P.S.I. the pump would be
stopped, allowing the water. in the line, to flush back through
the pump, backwashing the intake screen. This would only

take about 3 to 5 minutes and was done almost every hour

during operations.
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The main problem which caused the system to fail was cannon
like noises, made by air expanding after it discharged from the sprinkler
guns, when the system started up, Scaring the birds out of the roost.
This problem was not forseen because we were informed that the birds
would remain in the roost after dark no matter what type of noise was
made. This cannon Tike noise was caused by the air in the line being
forced out through the guns when starting up. To reduce the amount of
air going through the line, a bleed valve was installed on the last
elbow in the pipe on top of the dike (see fig. 3). The pump was
also started slowly so the escaping air from the bleed valve could
be reduced below sonic speed, since the bleed valve was only 1.5"
in diameter. The bleed valve did not help reducing the noise considerably
and therefore, this System did not work and an alternate system was

tried.

DESCRIPTION OF SYSTEM #2 AND REASON FOR SELECTION:

-

The second system installed (Fig.4) used seven 70 EB Rain Bird
sprinklers and two Toro 670 series Greared Rotor sprinklers with
240 feet of 4inch aluminum pipe plus all equipment used in system
#1 except for the gun sprinklers. This system was used since it required
only small changes from system #1 and therefore installation time would
be much shorter than system #1. Also, with the smaller sprinklers

slow start ups the initial air noise was reduced.
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RUNNING PROBLEMS AND CORRECTIONS:

This system also had the initial adjustment problems.
Such as pipes discénnecting and end plugs coming out. After
they were repaired the system operated without any problems.
The intake screen in this system, also, had to be backwashed

every hour of operation to keep the running pressure around

S
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INSEAREATIONSOE THE SYSTEMS:

Installing the first system took approximately one week
due to the hard working conditions. Initially, each length
of pipe installed had to be pulled through the swamp in

icy condition (picture 1) which was very time consuming.

Piilc buire 1 | . e I "’:ht 2‘:'
For example it took one man 20 minutes to move one 30' length

of pipe to the first valve in the line, approximately 600°'.

Later, a flat bottom boat was obtained and used by placing

the pipe on top of it.(picture 2).

Picture 2
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It was then pushed through the swamp (picture 3)

Picture 3

sometimes on ice and sometimes in the water - to where the

pipe had to be installed. This would also take approximately

15 minutes to get to the first valve, Each length of pipe for a
lateral still had to be pulled through the fragﬁittes to be placed,

which was very time consuming. (picture 4)

— - -

Picture 4
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The installation of the second system took approximately
two and half days. It required extending the two existing
ket e riifall sEhyRe5 0l énd adding on a third one 300' long.
(fig.H)
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RESULTS AND DISCCUSSION:

As stated before, the first system did not work. The system
was tried twice. Both times it was confirmed by Professor
Bider that the birds were in the roost. The pumping was
started two hours after dark (around 10 PM) allowing the
birds to settle down. When the irrigation was started Professor
Bider reported seeing a flock of birds leaving the roost, but
he could not estimate the amount so the operation continued.
After running for fifteen minutes the detergent was introduced
into the system for about two and a half hours applying
approximately 0.60 inches over 88% of the total area planned.
It was reported by the Wildlife Group that in both cases there
were no birds killed.
7 The second setup was tried out twice. In both tries
the birds were in the roost. The first try was a total
failure since a series of problem occured, end plugs coming
out and pipes disconnnecting which a whole night was spent
correcting. The second try ran successfully. The rate of
intake for the detergent was slower then the first system
since a higher concentrationand less detergent was used. This
system distributed approximately 0.4 inches of water in two
and a half hours covering 95% of total area planned. The
Wildlife Group reported that approximately 160 birds were
killed, not making it a success but showing that the technique
can work.

While installing the system we noticed that the birds were
very sensitive to high frequency noises, such as the one made

by metal hitting metal. Therefore if any work (hitting) were
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to be done during the night a wooden mallet was used. Another
tool that was useful was the walkje-talkie. Because of the

large work area it saved us a tremendous amount of time in

communicating.

SUGGESTIONS:
Some suggestions that might be helpful, are aiven below.
They must be tested.before it will be known.
As we know, the air escaping through the sprinklers is
a bia problem. By placing a tee at the first bend and placing
'a gate valve at the end of one length of pipe after the tee
(fig.5) to act 1like a manual releif valve. This way we
can control the velocity of the water so that the main can be
filled slowly allowing the air to escape slowly and therefore
stoﬁping the whistling noises caused.by the high velocity
escaping air. The gate is then ¢losed when the line is full, bringing

the system up to operating presiure.
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Moving the sprinklers out to the corners of the roost
would reduce the noise inside, therefore not scaring the birds
as much. For example setting four big guns on each corner of

shelreost (fig. 6)
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with the manual releif vaTvé at each end, close to the opposite
dike so it could be easily controlled. The roost would have to be
small (300' x 300') for this system, and therefore may be

more difficult getting the birds into it. Couplings with two
latches rather than one, should be used. This would reduce

gasket blowout considerably. While installing the system

all couplings, gaskets, and fitt{ngs on the pipe should be checked.

completely.

I would suggest strongly to find a dry roosting area
or at least with water no deeper than six inches. This would

reduce installation time considerably, for example it would
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probably take only about one day to install the first system
which took us one week. If a dry roost is not avajlable I would
suggest to install the system mainly the part in the swamp

at the beginning of March when everything is frozen over,

and make sure to wire all couplings closed.

CONCLUSION:

The performance of two irrigation systems was tested
consecutively. The first system tried was a "Big Gun"
system that consisted of two guns. It did not succeded due
to the loud cannon Tike noises it made when starting uo which
scared the birds away. The second system consisted of
nine sprinklers and was not very succesful. It exterminated
about 160 birds. This was not a very high count, but it
showed us that the idea of a portable irrigation system used

to control the blackbirds population is still a possibility.
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Scobey's Equation

= arealed

o0

(o100

Hf - total friction loss in the line in ft.

Ko = Scobey's coefficient of retardation = O.4
L = length of pipe in ft.

@ = reincdl chtgelzugas Al =i

D = inside diameter of pipe in ft.

First Irrigation System
from table 1.

1,100 ring orfice ‘sprinkler gun:

at operating pressure = 100 psi

diameter covered = Hjhish aEiEs

GRRP oS = 238 US gal.
0.99" smooth sprinkler gun:

at operating pressure = 100 psi

diameter covered =Dy Bk

GoP.M- — 235 Us gal.

Hf For Main:

for the first section (up to first value)

Q = 478 gpm
il = elo) i
D= 5.9&9%an.
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Hf = 2Lz s

for the second section (after first value)

0 — Y2558 Zpm
Ii = 55 0ugbtl,
D) = 5:949 Tl
HE i e

O

LUl

Q = 255 gpm
1= Al G
= 30949 ft.

Average Head in laterials, H, :

Hy = Hp +2Hy

H, = pressure at the sprinklef on the

farthest end = 100 psi = 231 ft.

]

He fractilon inithe” Iatevialisi="tl 2N EES

H

I

a = 23h.6.°ft.

Head at the Main, Hj:

-

H = H_ + 3/4 Hp + Hp + 3/4 He

H. = the riser height = 7 ft.
He = Maximun difference in elevation
between the first and last sprinkler

on the laterigl =g T,

Hn = 255.3 fto




H. =

Hm+Hj+HS

head o ssminmmantn =22 02 S i T
elevation difference between the pump
and the junction of the laterial and
the main =-5 ft

elevation difference between the pump
and the water supply after drawdown

it

\n

therefore, opecratinsSpressurch = 1 258 pst S fer

allowance

of friction losses of bends and

value connections,.

When the pressure  was reduced to 95 psi. at the pump

++- pressure. at :the

Spfinklers rednce” 2 75 psi,

TABLE 2 Running Performance of First System i

SYSTEM I  SYSTEM I

Operating pressure 125 psie. 95 psie

 Pressure at sprinkler 100 psi. 745 qorshl

Diameter sprayed

Gun #1

Gun #2
GPM(US.)

Gun #1

Gun #2
volume = pumped

Application rate

357 ft. . 324 ft.
ThB fte " SlL et

25 Sl 199 gai.
238 gal. 200 gal.
L4L73 gpm. 599 gpm.

0.41 in/hr, 0.3 in)hr:
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TABLE 3 Running Performance of JSecond System

SYSTERMET

Operating pressure Slo el -
Pressure at sprinklers 2O eI
Diameter sprayead

#1 sprinklers* B0 e

#2 sprinklers** ILis ke EG
G.P. Mo per sprinkiler

#1 sprinklers* 20 Cus. )spmd

#2 sprinklers** 50 (us) gpm.
Volume pumped 310 (Us.)gpm.

rate of application g, yg in./hr.

* 7. 70 EB Rain Bird sprinkler (Table 4) -
** 2 - Toro 670 Series Geared Rotor



SUCTION RATE OF

for sprinklers to do two rotations it requires

approximately 15 minutes.,

System T
in 15 mintues 450 gallons of detergent was
introduced into the system therefore, rate
@i Sstictiiene=—us@Eopmny g ilhccEil i an S was it
since 40O gpm was pumped.,

System TI1:

in-10 minutes 90 gallons of deter

introduced into the system there

~of suction = 9. gpm.. The dilution was 1: 34

since 310 gpm was pumped,

* detergent used: a diluted solution of tergital non-15-5-9-

150-propyl, alcohol and water,

¥** A higher concentrated detergent was used.
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EQUIPMENT USED:

1 - V-8 CHRYSLER GASQLINE ENGINE 120 H.P. MAX.
1 - PTO PUMP

1 - TRACTOR

1- 150 GAL. GAS TANK

2 - TORO 670 SERIES GEARED ROTOR

7 - 30 EB RAIN BIRD SPRINKLER

1 - 0.99 INCH STRAIGHT BORE RAIN GUN SPRINKLER
1 - 1.10 INCH RING ORIFICE RAIN GUN SPRINKLER
43 - 30 FT. LENGTH OF 6" ALUMINUM PIPE

30 - 30 FT. LENGTH OF 4" ALUMINUM PIPE

2 - 90° ELBOWS
32 0 6" COUPLINGS
26 - 4" COUPLINGS
2 - 4" END PLUGS
1 - PRESSURE RELEASE VALVE
3 - 6" VALVES
3 - WALKIE - TALKIE
1 - GASOLINE ELECTRIC GENERATOR WITH EXTENSION CORDS/AND LIGHTS
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RAIN GUN® IMPACT SPRINKLERS

104C/105C Series
Rain Gun® Sprinklers

For use on traveliers, center pivots, gun stands, and solid
set An excellent sprinkler with versatility needed for spe-
cial applications or varying conditions. Rugged construc-
tion in brake and bearing areas gives maximum tims of
trouble-free service. Drive can be adjusted for wide range

. of field conditions to provide proper amount of drive, stream
break-up, or alter distribution profile. Large diameter range
tube with straltemng vanes gives excellent dlameler of
throw. : :

For Full Circle operation, use 104C =

For Part Circle operation, use 105C

PERFORMANCE
Ring Orifice Performance lor 104C/105C Rain Gun Sprinklers — 23° Trajectory

. .
= an 3%0° 11 1293 1320 1as50”
:E Dia. crM D oM Dia. orm Dia. CPM D CPM Dia. [ ] Dia. crM
[ 764 110 4 142 300 123 318 26 ns 275 352 124 363 - 335
n ars ] 33 154 cﬁ:) 200 n 49 350 295 57 x n 418
0 s 17 08 184 211 35 263 384 313 ple) 374 3% 447
0 295 16 315 173 337 27 1 1 278 ars 136 kY 400 414 475
100 303 142 s 155, | 33 1238 m N as2 409 422 3 500
110 s 150 3 185 357 230 82 . 402 n 421 441 438 525
120 > 157 344 202 368 259 3s2 i 412 392 4431 485 450 550
~ . Siraight Bore Perlormance for 104CS/105CS Raln Gun sﬁﬁm\ 23° Trajectory
L J
E 063" 0.650° o.rse” LO.IQQ" 0.950~ 1.090" L1150~ 1.290°
s :
S Q. CPM | D CPM | O CPM | Dia® CPM | Do GPM | Dia. GPM | D GPM | Dua crM
© 245 88 269 110 ™2 a2 183 19 226 48 ars 366 3 213 350
70 2 nr s 154 D 199 347 248 1’ 298 ET TR TV 400 418
20 25 9 » 127 N8 184 5 214 357 28 s 31s 395 3¢ a4 a7
%0 108 30 1% ur 2 387 276 3%0 136 410 400 27 473
100 2 111 e 1a 4 128 as7 g.\i? T %0 40 352 &0 a2 440 500
110 293 117 3n 150 193 363 336 305 410 an 430 424 450 373
120 305 0 187 31 2 73 282 38 3 a0 392 40 463 480 550
ORDERING INFORMATION:
When ordering the standard 104C or 105C ring orifice model, When ordering the 104CS or 105CS straight bore modal,
specify: peciiy:
Ring Orifica Straipht Bare

Mocel Na. Flange Moot OR  Female NPT Mount Model Ha. Morzle Size Flange Moyat OR Female NPT Moust

l = (snecilrr size) (!-wcl?: size) lsx»cifs size)
[loTCoern?I  [Fangs sost] e [37 o 3va~ FnpT] 104CS or 105CS o 79" Flange Meunt | or [3°ar av,:' FHPT
-

TaBLE 1.
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FULL CIRCLE SPRINKLERS
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Mighest point of stream is $° abave nordie.
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« lhaz- 70| an- 17| 3 1At i »t et Pt Atz st a0 .
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TNT. £2fe 231 _=E4|F_=d|p_=dlE_Ed s £3fe- 23| i 22
B Ll P S EER e e e FE e F e P
Erass bearing sleeve, nipple z i
H ks ezy|as & Enfia ral)iss g5z gas sy uwapiericad
: Lare pange nople, ‘and BE IR 0] 5 85|68 ane] @ oaasfe 1[0z Sxu i
sorezder nazzle 77 or 20", RS R R N S :
sTicea bro ; 0 k) En|ss reafy 567y 92 TR TE ) R
Silicea bronze arm spring. & 82 gus| e 16|02 397062 11 Al il i
ot ’ kearin? <pri 83 55 681103 767 {124 901|124 136 g it -
Stzinless steel bearing spring. 55 k7 7071181 £25]155 Ses|16s 1L1 125{112 15 )i £
&) k3 .47 1102 233)107 585107 116 130113 1z 122 b
Mizhest point of stream bs 9° abewe courle.
°h = vatte ¢ [ marry T Kartte I = ' Kaie
1 - 3 157 3/ 2 = 2
_M\ 2 < lones D Cpm | Dia CPM [0 cou | tia Cou o SRV
W stk Same as 408 above except has E Pres G Sele B wR |
Y brass glug instead of spreader £ 1 $5 su|e eufm =
3 noule. Sinzle noztle used for = i o A= dAeE a7
[ - slower precipilation rate. a i o ahs e )
- slower precipi & en 12§31 (108 007 fu@ =5
5 5 153 162 713107 s i 11
5 Eey 572 125 141|109 a7 fan? 123
© s 17 7:zjue . .m i3 173
40BV/
Iy Wizhest paint of ttrezm ks 7° abewe nazzte.®
23B-TNT SERIES
2} herrle | Naule Kozrie | f Morrie LES T Marle
= 7 751~ Il T T
o o e o |0iz. CP.¥Dia. CPU.|Din C.2.M[3is. C.PM |02 ¢ P.ul3ia CP.ut)
-. e aar
THT 4 nl— —|n zin zalr anle auls s
Cast breaze body and arm. Body 3jl— —In 25|17 29|00 10|y wnlm ew
‘\._ is baaged for a better seaf of the ni— —|n 2|1 uin i s |w sa
l/ bearing zss=inbly. o g Ly L Pl e e
° 2 —— 40 su|n
Bussbearingsleeve 14" 2 %7 |as|— —l77 3us|u 1ufss an|o a6l en
nippls, and nomle, 55: ;; 20173 32(82 endfss assfaz se3alm aus
' 258-TNT  Staicless stzel arm spring and Al el e e [ s G T
beamzs‘ prlag 80175 z203({ex 135(83 &N 340 ssifw rmw| .
png. 63]77 21z 38783 «ss5fas s 91 sr3fsa =y
j0| 78 233/32 33085 420[39 59332 7oslss aes
TS| 79 30:/83 135/87 S09)90 &18|93 73:1fss ar
£ 79 3a1ja: 40723 s18f91 €32§s: 73sfes a0
Highes? point of stresm I3 7.5° above nozzle.®
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Cast bronze bady and arm. Body is 15 e | s | A | i | Ve | SR
E30dzd for’a batter seal of the bearing R e s ar | our [ ur
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TABLE Y.

findicales standard mozzle sirze.

Bold face in chart Indicales recommended -
working pressurcs for besl distribution,
SHADED FREAS IN CHARTS INMJICATE ONLY AVAILASLE WITH INT BIdRING
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" SPRINKLER IRRIGATION

TABLE 23.5 CoreectioN Facror F ror Fricriox Losses -
1N AvoaanuMm Prees wite Muortipre OorreTs*

Correction Faclor, F

Ist Sprinkler 1st Sprinkler
One Sprinkler One-Half Sprinkler

No. of Inlerval from Interval from
Sprinklers Main Main
1| 1.000 1.000
2 0.625 0.500
4 0.469 0.393
6 0.421 0.369
8 0.398 0.358
10 0.385 0.353
12 0.376 0.349
14 0.370 0.347
16 0.365 0.345
18 0.361 0.343
20 0.359 0.342
25 0.354 0.340
30 0.350 0.339
35 0.347 0.338
40 0.345 0.338
50 0.343 0.337
100 0.338 0.335

* Adapted from Christiansen (1948) and Jensen and Frantini (1957).

TARBRLE 3.
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