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The application of military force by a democratic government within the confines of its borders, and in
some cases against its citizenry, has long been a controversial and politically sensitive topic. Though that
is not a new type of operation for either the American or the Canadian military establishments, the nature
of the threats each is being asked to confront has evolved. The threats now include (in addition to natural
disasters and minor urban unrest) cult groups armed with weapons of mass destruction, agents of narco-
parastates in Latin and South America, organized and armed urban unrest, and the violent potential of
private paramilitary groups. It is safe to assert that threats to North American domestic security will
increase in nature, scope, and number in the next century. This in turn will presumably prompt more
debate on and calls for an increase in the military's role in containing and neutralizing those threats.

Military commentators, observers, and policymakers in both nations can perhaps learn from one another
how democratic and culturally similar nations prepare for and respond to domestic situations requiring
military force. The United States' closest ally and trading partner, Canada, has in the past 30 years
undertaken several sensitive domestic operations. Canada has forged effective intragovernment legal and
command mechanisms to conduct such operations effectively with its small but well-trained military. The
purpose of this article is to explain what these mechanisms are, how they have evolved, and how they
have been employed by the Canadian government.

Though structured primarily to support and implement government policy overseas and to protect Canada
from external threats, the Canadian Forces provide the battlefield attributes of coordination,
communications, mobility, organization, discipline, and force which the civil power does not possess in
abundance, if at all. The role of Canadian Forces in support of civil government is reflected in the four
largest domestic operations conducted in Canada: The FLQ Crisis (1963-1970); security operations
during the 1976 Olympic Games; the Oka Standoff (1990); and disaster relief operations in Manitoba
(1997). They must, however, be examined in the context of the evolution of policies and procedures for
such operations.

Legal Basis for Domestic Operations to 1988

The legal basis for Canadian Forces operations is derivative of the legal mechanisms by which Canada is
governed generally. Canada is a constitutional monarchy; Queen Elizabeth II is the Queen of Canada as
well as of England. As Canada gained more and more political independence, the Canadian Prime
Minister, Canada's leader and highest elected official, progressively influenced the selection of the
Governor General, the Queen's representative in Canada. Now the Prime Minister, as a courtesy, forwards
the name of the new Governor General to the Queen, who automatically accepts the appointment.[1]

All government activity is done in the Queen's name and is conducted through a variety of venues. In

ceremonial and legal terms, the Governor General signs all laws and bills generated by Parliament and

Orders in Council generated by the Cabinet. In defense matters, the legal basis for the Department of
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National Defence and for the Canadian Forces is the National Defence Act, first created in 1922 and
modified subsequently.[2] Under the terms of the Act, the Prime Minister selects a Minister of National
Defence from those elected officials who comprise his Cabinet. The Minister is responsible for "the
management and direction of the Canadian Forces," for construction and maintenance of defense
establishments, and for defense research.[3] The Department of National Defence (DND) is the civilian
bureaucracy charged with doing so.

The Chief of the Defence Staff (CDS) is a uniformed officer from the Canadian Forces; the latter
collectively includes the three single military services and several joint commands. The Chief of the
Defence Staff is appointed by the Governor in Council and "charged with the control and administration
of the Canadian Forces."[4] All instructions to the Canadian Forces, whether from the Prime Minister, the
Cabinet, or the Governor General must "be issued by or through the Chief of the Defence Staff."[5] All
officers of the Canadian Forces are commissioned by the Queen, and the appointments are signed by the
Minister of National Defence on the command of the Governor General.

Provisions for domestic operations are embedded directly in the National Defence Act. Until 1988 there
were three different circumstances under which the military might be called upon to assist civil
authorities.

. Disturbance of the peace: Aid of the Civil Power. Canada's ten provinces and two territories do not
possess their own military forces in the way governors in the United States command National Guard
forces in their states. Consequently, prior to 1988, units of the Canadian Forces, whether regular or militia
(reserve), could be called out in "Aid of the Civil Power" in the event of "a riot or disturbance of the
peace, beyond the powers of the civil authorities to suppress, prevent or deal with."[6] A provincial
premier could, in times of need, request in writing through the provincial attorney general that the Chief
of the Defence Staff provide the required aid. While legally the CDS was bound to respond to the request,
the magnitude of the response, in terms of forces, material, and effort, was entirely up to him.[7] Prior to
1990 (before the formation of the Joint Staff), the CDS would then approach his operational commands--
maritime, air, mobile, or communications--to provide forces either under single service command or
under an ad hoc joint task force headquarters.

. Other requirements: Assistance to the Civil Authorities. For any operations other than civil
disturbances, the DND generated memoranda of understanding (MOU) with other federal government
departments and with the provincial governments. Operations ranged from fisheries surveillance, counter-
narcotic missions, and ice reconnaissance to pollution monitoring and other support to law enforcement
agencies short of troop deployment. The MOU's and other arrangements were collectively referred to as
Assistance to the Civil Authorities. Such operations were usually short term in duration and conducted on
a contingency basis.[8]

. War Measures Act. Short of special legislation enacted to ensure the continuity of government and
public order during and after a nuclear attack,[9] before 1988 there was only one other mechanism by
which the federal government could call out the Canadian Forces for domestic operations. The War
Measures Act, created in 1914, stated that in the event of "war, invasion, or insurrection, real or
apprehended,"[10] the Governor in Council could deploy military forces, impose censorship, arrest and
detain suspected subversives and aliens, ban subversive organizations, expropriate property, and exert
government control over all aspects of transportation and trade. The wording of the War Measures Act
was sufficiently flexible to allow the Governor in Council to "authorize such acts and things, and make
from time to time any orders and regulations as he may reason . . . [or] deem necessary or advisable for
the security, defence, peace, order, and welfare of Canada."[11]
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Case 1: The FLQ Crisis (1963-1970)
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Pierre Laporte was murdered by his captors on 17 October, the day after the War Measures Act was
implemented. British diplomat James Cross, however, remained imprisoned until December when a
cordon and search operation stumbled across the FLQ unit holding him. After negotiations with the
surrounded terrorists, the federal government provided the Cross kidnappers with transport to Cuba.

Some of Laporte's killers, in addition to other FLQ members, were apprehended in later operations. On at
least five and possibly as many as eight occasions, combined military and police security forces prevented
FLQ cells from conducting violent acts.[31] The point had been made and the FLQ was successfully
deterred from continuing its terrorist campaign. Military operations stood down in January 1971, and the
FLQ has not conducted any terrorist operations since.

Case 2: The 1976 Olympic Games

As the FLQ crisis was being dealt with in 1970, the City of Montreal won the bid to host the 1976
Olympics. In 1972, therefore, the Vice Chief of the Defence staff directed the formation of a three-man
evaluation group to examine what support might be required from Canadian Forces for the event. While
examining the security arrangements at the 1972 Olympic Games in Munich, this group observed at first
hand the Black September seizure and murder of Israeli athletes. Their evaluation convinced Canadian
authorities that anticipated levels of police support for the 1976 Games would be inadequate to the threat
of a recurrence of the Munich tragedy and that, as a result, participation by Canadian Forces would be
required.[32]

The Cabinet decided that the legal way to manage military support to the Olympics was to have the
Solicitor General of Canada formally ask the Minister of National Defence to provide this support. In
other words, the military's role in Olympics security was considered assistance to the civil authority,
rather than Aid of the Civil Power--preventive, rather than response to acts already committed.
Consequently, the Chief Committee on Public Safety for the Olympic Games was established with an
army general as chairman. The committee included representatives of the Montreal police department, the
RCMP, the Quebec provincial police, the Ontario provincial police, and the Canadian Forces.[33]

Protecting the 1976 Olympics posed a series of formidable tasks. Besides the scheduled royal visit,
authorities were responsible for security at 24 competition venues, 59 training sites, and three housing
sites, the bulk of which were spread out around the Montreal area, but also 150 miles away at Kingston,
Ontario, where the yachting events were to be held. Canadian Forces tasks included the provision of VIP
and vital point security at all of these sites and armed response to any situation that developed. Unlike the
FLQ Crisis, all three services would be involved.[34]

A joint intelligence center was established to handle information collection on potential domestic threats;
it also served as a conduit for information from international and allied sources. Because there were no
threats from specific groups, threat scenarios were generic in nature; they included demonstrations, lone
madmen, Munich-like kidnapping, hijackings, bombings, and assassinations. All committed forces were
specifically trained to deal with each type of threat.[35]

The military deployment, some 16,000 personnel, was deliberately large. The planners wanted to provide
a visible deterrent without alarming visitors and the civil population. Unlike the FLQ crisis, during which
troops deployed in full battle order, most of the force at the Olympics wore daily working uniforms rather
than helmets and combat clothing. They were armed, of course, with the usual array of small arms.[36]

Task forces, most drawn from Mobile Command units, were given specific responsibilities: maintain
security at the Olympic venues and at Mirabel and Dorval airports; provide an airmobile quick reaction
force composed of elements of the Canadian Airborne Regiment; provide helicopter and interceptor
support to no-fly zones over Montreal, and ensure that Montreal harbor was secure, that no one interfered
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with the trans-Atlantic cable, and that terrorists did not lay any mines. A separate infantry battalion was
tasked with the Queen's security.[37]

Other military responsibilities included VIP and vital point security in the Kingston area to ensure that no
one interfered with the yachting events held on Lake Ontario, a quick reaction force based in the athletes'
dormitory, and joint border patrol and intelligence gathering operations with the RCMP. A joint
operations center was established with the local Kingston police, the provincial police, and the RCMP.
[38]

There were no terrorist incidents during the 1976 Olympics.
/ HDO/DUWVIRJ' RP HMF 2 SHDARQY SWIHHW

Many Canadian civil libertarians had been shocked by the roundup and detention of citizens during the
FLQ crisis, not all of whom proved to be members or even sympathizers. Some commentators believed
that the War Measures Act was too draconian, while separatist propaganda portrayed the military's
activities in a conspiratorial light. The implication was that the operation was merely a test to see if the
military could take over the country.[39]

Subsequently, the first comprehensive review of Canadian defense policy since 1971 produced the 1987
Defence White Paper; the latter concluded that the War Measures Act was "too broad and too sweeping."
Though the act was considered acceptable for use in a war situation, it was considered to incorporate "few
safeguards against abuse" in domestic operations. The more vaguely stated measures for providing
assistance to the civil authority were declared an "incomplete patchwork" that did not "recognize the role
or legitimate interests of the Provinces."[40] What followed was a restructuring of the laws and policies
that would henceforth govern the manner in which Canadian Forces would respond in domestic crises.

. Emergencies Act. In 1988, the government replaced the War Measures Act with the Emergencies Act,
which recognizes four types of emergencies: public welfare (severe natural disasters); public order
(threats to the internal security of Canada); international (when intimidation, coercion, or the use of
serious force or violence threatens the sovereignty, security, or territorial integrity of Canada); and war
(war or other armed conflict, real or imminent, involving Canada or any of its allies).[41]

Unlike the War Measures Act, the Emergencies Act specifies the types of powers the government is
allowed to exert under each of the four circumstances. For example, in a Public Order Emergency, the
Governor in Council is authorized to prohibit public assembly and travel to and from a specified area, and
to designate and secure protected places, assume control of public utilities, and impose summary
convictions for up to six months of imprisonment. Note that unlimited search and seizure, which was
available to security forces under the War Measures Act, 1s not available under a Public Order Emergency
in the Emergencies Act. It is, however, still available under an International Emergency.[42] The new act
is structured to deal with situations such as a terrorist threat composed of indigenous Canadians with
outside support. Under the new law, officials would have the option of declaring either a Public Order
Emergency or an International Emergency in such a situation.

Parliament must be convened within seven days of an emergency and a full explanation of the
government's reasons and actual response must be provided. Time limits will be placed on the
government's response operations, and full consultation must be made with the province in question in the
case of a Public Welfare or Public Order Emergency. Any suspension of civil liberties by the government
during the emergency is also subject to specific parliamentary oversight.[43]

. Emergency Preparedness Act. Companion legislation established the organization known as Emergency
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WRHSIRNGHGXQEH DAW BHIXOIRYY H Y FROMFW RUDJUHP HV' - @\H\KH1 DARQO HHH

$ FW \HYLEHVSURYLGHG\R RKHUI RYH.OP HOAG-EDMWY HON Z KLFK LOQH | HAAY DAMMBIAHVR \KHAYLO
DANRIN  \WHXVHR XSOV CGH HOHFDSDAW DOGXQSHAILHG  UIXHIVI ROVAIYIERYZ KUK DHSURYIGHS

LQOWHSETF LIOMIV> @

7 KH&DDADY) RFH/DOR XQEHZ HINRP HURKKAMUQ) Z KLFK KDVI DYRIE® O HAMG\WHUDELOW \R
FROGPNERP FUIF RSHIDARYY 7 KHP RWAP SRUBQR \KHHZ D/AKHFUDMRQR WH- 6\BH $ \WHWP HQAR D
&DIDAND) RIAHVQRIFRP EDEQMYTPOIRQARQMYHE. SOQFHDAMGLQWHZ DNHR AYIOGWMUEDGRHVLQ
+OWMQ BN SROQMSRWWHYHIDO O VIQDMRDOFUMYP DRI HP HOAQGARP P DQGP DRKLGHY ,Q
\KDARSHIDIRQ Z KLFK Z DVAKSSRHGWR EHNRQMKHIHZ D/QRNRQAKEH DAL DIRIDO H HIH-+ HOGIXOWMY
\R FRRA@DM\KHH HHWRQR \WHSDD , QP RWWDH/MGH & DDAEDQRSH DRV KDYHEHHXQEHU
WHUEUER 1$72 WHS1 RUL25$' FRPPDQG Z W E&DDDSRIAQ | RFHARNLQNRDDNRY/

Z KIFK LQFOXGHG & DDA DQ UHSUIAHQBANRQ RO\KH ROV 7 KH+ DMMQMYHQNRQ GHP ROMDMS

Z HINBAHVIQWHDHOV R &DDADY) RH/AR SOQDGFRIGANDXQOMMIORQNRWR DIHDRSHDIRY
> @

7KH- 6\l HRYHGWUIRAIKRW  GAUQ) WH* XO: DU LQZ KIFK & DDA SURMGH QDYDODQG DU RIHY
XQGHUD & DIDADNRQNRIFHKHDGTXOWY 7 KH- 6\l LVEFDAMSDAL DARDO H HIH+ HOGDOWMYLQ

2 \WZ DDQGUSRWALHR® \R\WHE' 6 ,\WRQMMVR DEDMBIME - \MRXIK- SRR/ DQGDRIMY
CRIRQ\WWMP  Z KIFK LVD\P DEDUMKEVAAR \KHEDMBIKE | VXS \R KDQGBIVSHAL LE FUMAVDQGLGAGHV |, Q
HAHIFH WH- 6\BH HIP LODAMV\KH DG KRE URSRQA/WDWKDG EHHDFRP P RQ\R&DDADY) RIAHVSDIRQ)
LQLQMIDNRIDCDQGGRP KA P P HADMAMAXDNRY/ DG | CALOBMY SRONDOLCEXWOR WHFUMY
UASRQHSURAAN 7 KHFRP P DQB/QRZ. JHHDMI RUAHVI RUD- RQWY RIFH-+ HOGDXOWMY Z KIEK LVFUDAGE\
\KH- 6\BH HOL® LODFUIMVAR CRXDD FRP P DQG\WHI RIFHVIQWHDWD 7 KH-RQUY RIFH-+ HDGTXOWMY/
UERW\RWHE' 6> @QDEAMRY \WHDP\ WKRMUH Z KIFK Z DVURUIDQ] HELO LFOG/GRP HWIE
RSHIDANRQ/MEH VDMK R LW RUQDNR DO LRDOKHDGT XY

Case 3: The Oka Standoff (1990)

7KH\RADOG @P IDVWD/BRGE-GWH) / 4 IQWH  VDOR\KDSHG\WHFUDMRQR DG 1 DAYH
FRQARAVHWIQ1 RW S P HIFD 7 KLVZ DVIQXWKP HOBOQWHGHYHERSP HOAR DKHIKWMIHG
FRQARA\CHW/IP RY WHO RKIZ N SHRS®! Z KR QYHRQM|  URHYHVIQXSWEML HZ < RIN 2 QEUR DQG
4 XHEHF ) RURXUSXLERAY \WHP RWAP SRUIBQAHYH/DUHS Z NZ DIDWH Z KIFK DE3BY\WHA XHEHF
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Ontario, and New York borders; Khanesatake, near the town of Oka, Quebec, on the north side of the St.
Lawrence River west of Montreal; and Kahnawake, on the east side of the river south of Montreal.[49]

The intricacies of tribal politics militate against a detailed portrayal of them in this article, but by and
large they amount to this: there are several factions on each reserve with differing but overlapping
agendas. Violent incidents started in the 1970s between the elected tribal councils, which were recognized
by the Canadian and American governments, and the Longhouse People (Mohawk traditionalists) who
were not. Also in this mix was the loosely organized Warrior's Society, formed in 1972, which based its
ideology on the preservation of Mohawk values, outright Mohawk sovereignty, and violent confrontation.
[50]

By the 1980s, many Mohawks realized that the location of the reserves in the border area and the inability
of the federal governments to patrol the region offered the opportunity to profit from illegal cigarette
smuggling and the sale of duty-free gasoline. Those Mohawks who had determined that they constituted a
sovereign nation did not see this as illegal behavior. In addition, the New York state government had
encouraged the establishment of large gambling facilities under Mohawk control on the US side of the
border in Awkwasasne, which provoked violence in 1988-89 between pro-gambling Mohawks and a
coalition of traditional elected leaders who were firmly against it. The Warrior's Society aligned itself
with the pro-gambling faction since they saw the chiefs as an imposition on Mohawk sovereignty by the
two federal governments. The level of violence was so high in early 1990 that a US National Guard
helicopter was forced down by Warrior Society gunfire and a Canadian mechanized battalion was moved
to Cornwall, Ontario, in preparation for an Aid of the Civil Power mission, which was subsequently
canceled.[51]

At the same time, two other events unfolded. The Warrior's Society was asked by pro-gambling Mohawks
at Kahnawake to protect them from anti-gambling advocates. Armed Warriors deployed to Kahnawake,
including some of the men wanted for questioning in the United States about the helicopter incident. On
the Canadian side of the river at Khanesatake, the Oka municipal government decided to challenge the
rights of the local Mohawk population to a piece of land with the aim of expanding the Oka golf course
from 9 to 18 holes. In a matter of days, Warriors were advising the residents of Khanesatake on how to
conduct armed resistance in the event that the Surete du Quebec (SQ) police were called in by the Oka
municipality. This eventually did happen, and in an inept assault by SQ police a corporal was shot and
killed. The SQ retreated.[52]

In a sympathy move, a mix of Kahnawake locals and Warriors blockaded the Mercier Bridge and set up
several barricades, which forced the Quebecois living in the suburbs around Kahnawake to commute two
to three hours each way into Montreal. A covert flow of Warrior reinforcements and weapons into the
region then started; it was based in one sense on the belief that the standoff was a matter of exerting
sovereign authority over Mohawk land and in another sense to protect the burgeoning economic benefits
accrued through gambling and cigarette smuggling.[53] Mohawk demands included the right to negotiate
nation-to-nation, not province-to-Mohawk; return of Oka land to the Khanesatake group; full police
withdrawal; and the placement of all issues before the World Court. The Quebec Premier refused to
negotiate on these points.[54]

On 6 August, the SQ informed the provincial government that they did not have the resources to handle
the situation. There were an estimated 200 insurgents at Khanesatake and 400 at Kahnawake. Fifty to 70
of these were estimated to be hard-core radicals, mostly from the Warrior's Society; they were equipped
with some 500 weapons ranging from AK-47s and M-16s to .50 caliber sniper rifles and either RPG-7 or
66mm LAW anti-tank weapons. The insurgents were dug into a trench system and had erected obstacles
and established a communications system among Khanesatake, Kahnawake, and Awkwasasne. The SQ
had asked for and received assault rifles and body armor from the Canadian Forces but eventually
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concluded that there was no alternative to bringing in the military.[55]

After the Prime Minister informed the provincial Premier that a formal written request for Aid of the
Civil Power would be required, the CDS and Commander, Mobile Command, met with the Premier on 8
August to develop the army's mandate and to ensure that the Premier was cognizant of the nature and
extent of the army's capabilities. The military leadership established four tasks for Operation Salon,
which were fully understood and agreed to by the Premier: remove barricades at both sites, restore
freedom of movement across the Mercier Bridge, remove strong points, and restore public order and
security. This last task was extremely important. The Quebecois population on the north end of the
Mercier Bridge and around Kahnawake were rioting, and RCMP riot police were unable to contain the
situation. In consultation with Commander, Mobile Command, the on-site brigade commander
determined that a massive show of force was required not only to intimidate the Mohawk insurgents but
to interpose military forces, not unlike in traditional UN peacekeeping operations, between the Quebecois
population, the SQ, and the Mohawk insurgents so that high-level negotiations could proceed.[56]

On 10 August, 4400 men were placed on standby in their bases while negotiations continued. Aurora
reconnaissance aircraft overflew the area at low altitude to gather photo intelligence, while a special unit
collected signals intelligence. A joint task force headquarters was deemed unnecessary. At the brigade
level, there was a coordination cell consisting of the army, the SQ, the RCMP, and the local police
chaired by the brigade commander. The cell reported to Commander, Mobile Command, who had a larger
coordination cell consisting of the same players plus the communications security establishment, and
Canadian Security Intelligence Service representatives. The CDS sat in on national Cabinet meetings,
while Commander, Mobile Command, sat in on the provincial crisis cabinet meetings. This ensured that
there was constant communications among civilian authorities, the police, and the army.[57]

The army was moved into place on 17 August. Subsequent operations involved cordoning off and
securing the operational area, patrolling, and contingency plans for an assault on the defensive positions if
negotiations utterly failed. Minimum force was the main operating principle. It involved slow but
constant pressure applied through incremental troop advances (backed with armored vehicles) in areas
sparsely controlled by the insurgents and a full battery of psychological operations, including frequent
night patrols, low-level helicopter flights, and well-aimed spotlights. The aim was to reduce the insurgent
perimeters as much as to unhinge the occupants psychologically.[58]

By 27 August, the provincial government was under increasing pressure from the population to get the
Mercier Bridge open. Army elements initiated a movement in armored personnel carriers toward the
bridge barricade on 2 September, and the Mohawks started to dismantle it. Over the next six days, the
other Kahnawake barricades were removed after negotiation between the army and the Warriors. Fifteen
Warrior float plane flights shuttling between Kahnawake and Awkwasasne were tracked by an air defense
system radar. Since the army recovered only 150 of the 500 weapons known to be present, it seemed clear
that the bulk of them had been removed by air. The decision was made not to interfere with the flights.
The bridge opened for traffic on 6 September while troops conducted cordon and search operations in
Kahnawake for arms dumps, one of which resulted in a riot.[59]

On the other side of the river, the Khanesatake perimeter incrementally shrank to the point where the
insurgents were corralled in a detoxification center. After continuous psychological pressure, the
insurgents concluded that resistance was futile. In the confusion of a staged riot that followed the
evacuation of the detox center, several Warrior members escaped. The remaining 50 were arrested and
held in military custody as there were fears that the SQ would retaliate for the death of the only individual
killed in the standoff.[60]

&DH  7KH5 H55 LYHJ) BRG
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8 QINHWHSUMERXVADH WHHHP\ LOWLYRSHDINRQZ D/0 RKHUL DMUHKHYHD 7 KRXIK WLV Z DVQRW
\KH I LA HVHYHH I GRGVKBG RHDMS DAMDIMI VXSSRYBURYL GG LOQ WY RCHHRISVHG SUHMRXV & DDA D0

) RUFHVRSHDIRQ/LQRVQ) (DMIOG\DIMYGHWR\WHP DJQMEHR WHUASROH RH) \RTHY
\ORY DOGOWP HOSOWASDMG> @

$ UBIG\VQRZ P HIVQWHRWH.OS QUWG6\BAVAZ HIDG\KHS H55 LYHUDQG IWWEXBLY Z KIFK | GZ
RWIQRWHSRIGHR 0 DQWED 2Q ) HBLAY WH' HBXUW&KH R ' HHIFH6\E GUAMG
\WH- 6\BH \RLQWDMFRQMYHP SOQAQ) | RUSRMEGH GRAQ) LOVRAKHOO DAWWED MVRQZ D/
HABEQKHGEHE HHQP LMY DOGSURVIGADOHP HIHA SDQQQ) SHYRQGHD

2Q $SUOXSRQGFODIRQR DSYXECF Z HIOHHP HIHR  \WHO DQWREDJRYH.P HDIN-GWH

0 IQWMR 1 DIRIO HHIHI RUSHIRQZHOR EXEANV/IQVRAKHNO DQWED $ NQARSHIDNRQ/AHMJ
Z D/FUDMGZ WP LOMBY - SURYLGADO DG QDIRDOUHSUIAHIBNYHY DQGHYHOMDD \WHSUP LHUR

0 DQWWEDIRIP DI DNHGI RUDQG UHFRHYHG\XSSR WDV FOBE | RUXQGHWHSURYIMRQVR DADEFHR \KH
AYIODMWRIW> @

2Q $SUOWHH \WIR WHIGRAQ) H FHHEHE RUILGDCHAP DM Z KIFK LOWDLGRIDHGP LOMY
\KSSRWWHXUP HOV> @ GAWRIDOBW | RIFHVFRQIMAGR LQDQN DU RIS P LOMY SRIFH DUMBLY
P HAFDO DQG\HYEHXQWI URP \WH@QG | RN/ DQMKEP DUCHKHIFRSMY Z KIFK FRXG @IQGLOZ DMJ
FODDIFHGYHYDQG\P DUERDAXQWI URP 0 DUAMP H&RP P DQG DQG KHIFRSWUDQGWBQSR VWXQWI URP
$ LS RP P DQG ( OFK \BWN | RUFHKDG SURAI LRXVHILGHVKSSRYELIRNG-GE. DP\ HYILQHUXQWDQG DU
| RIFHOUIHG HYILGHNVTXOGARY/

$ @ RWDOY RINFOUHGRAE \WHBN | RUFHYZ DV DRI RAVAR FRP P RQ EDBI LHTS | XQRNRY/

5 HARQEMDGRH DLURI WI URXQG XQW DG \DMDAVN-BMEFN R WHI GRGVSURIUAN Z KGIVHOURK DQG
UAPXHKHIFRSMY HYDPXDMG \WH SRSXDIRY 6WDADLE DU VW D/XVHGWR BUQ) LQHILGHHIQ) UARXUAHY
IURP CRIRWWHFRXQN 0 LOMY SRIFHKDOBBGP RYHP HWRQUROZ KLBIFRP EDADP VXQWFROARDG
GRIY LOHYTPOM DDV ( QLGHIXQWEXODGP DOBHSANY DQGAYHXQWN-BMERNR \WHU
LQMIUMY 7 KHHQMHRSHIDARZ RX@KDYHEHHDLP SRIMEBIZ WRXWHFRP P XQFDIRY/SIRVIGHSE

QAYNMROODGEWDEHP RAGMIDYXQW> @

Observations and Conclusion

7KHP RIAP SRVIDAR WHI RTRZ 1Q) REVHLYDINRQY LV \KD/WKH & DODADQ DESURTK VR VKSSRWYY FLYLADD
DAKRIM LVH WHP HD 1B LEGT UHDLQ) DVIVERVRQDFDMH X@® GALIQHG®I00 WP HZ RNDQGD

SR BRI RIFHVKAMUH / HI VDR GRHY QRBUAAUEH\WHH CRAAYLOP LMY UHIDARQKLS DAWH
RSH.DARDCDQGVIRWFDOBYHY DY/ VERHY DAKH QDIRDODOG SURYLGADOBOGHIKLS GYHY QRUGRHVIW
KOP SHUFRP P DQGHYE. GREBIY WHOYHYR UASRQHZ KIFK P D EHUANXUHGLO YIRBQVIXDIRYY 7KH
P LOMY LVQRARYHEXEHHGZ W GI DMWY 7 KHIRYHGP HOAFRHSWDKLIK UHIDGFHROQP LOMY

SIRHAMRIDDP DIGWDQQ) DGRQDQRIDG] DARQZ KLFK KDVDKLIKHUGR DOV \WDQWR HBRMGR | LAY
$ AMRXIK WHSRIWDOBYHP D QRADZ D VKDYHNGRZ QWHGHEIYR FLYLOP LOBY UHIRQKLSVIOQ

GRP HAF RSHIDARY/ LQDTFDAH/RH  KDYHXQGEHARRG\WD/ARHH DUH P IWAR WHFRLYLCDAKRUMEY
FOSCELOW LOWMP VR FRRAQIRY FRP P XQFDIRY/ P RA@V RUDQ] DIRQ GVASWCH DYGIRFHOQG
KDYHDEBZ H3\WHP LOMY \R\ENHRYHIZ KHOWHVIDNRQ UHTXLUHG LW, QWWH\E R P RUVHIRXVAYDIRD/
WH)/ 4 FIMVIQ  DQGWH2 NDVBQERI 1O ZIWWHH AFBRQR WH  URXQBS R DIBIHG
\XSSRWWY/R \WHUDAFDORUDQ] DARYY WHP LOMY SO HSDSRZ HIXOXKSSRWY URBH

7KHP DQGGP P DIRUHPRAMGR | LADY LVWHXQEHARAE Q) \WWDNE-ER 1Q) WRRSVGERP HANDD VD
SR SIRYRADLYHCAVRHWDNADWIHY P XK Z HJKWIHI DGBIWR WHVIWDARD * RS \KH
\HHAWD/RZ ND LOWHOMINE R URXQB/R QNSXWMYZ W\WKH 1 DRYH SRSXOWNRQ \WHHBRMS SRONDOBYHD
KDVIQMMS RQSURNAQ) TP WG DGR AYLADXKRIMAYLOXMIGR G5 LQ) WRRSVXQAHUS LGR \WWH&INO
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3RZHJ,Q6HBMPEHU  \KHDP\ Z WG |URP \WH, SSHZ DKWIQQ) FIP S IQWHIDFHR DP DALYH
1 DAYHRAFXSDARQR \KLV\P DT CAON 7 KH2 QLR SURYLGADCERIFHWHDP RYHGLQDQGNOGRH
1 DAYHSIRMARL Z KIFK LQ @P HE\WHVIYDNRQ\KHHDQG Z LOBURSFHP RIHWMRQLOWHI XMUH $ QRM-U
VWDIRQ FRP SOTEGILQP D) WASHAWMR\KH:  RXQEHS. QGHHHBMRGHIQWWHS QWG 6B/ RAFXUHG DV
* XWBIVHD/ DNHLQYAMYK & ROP EIDLQ ' XUQ) \WDMAGDNV  5&0 3 RINFHYERUIRZ H3\
DUP RUHG SHYRQQHCFDWIHY DADXOZ HBRQ/ DOGQIKWIMRQHIXASP HFOMRGDIZ W KHDYO DP HG
LQXIHIVZ KR KDG\KRADQGZ RXQG-G\ER5 &0 3 RILFHY> @ WDDINRHS P HIFDQREVHLYHUKDY
LP SOHG\KDAKH&DDADQDP\ GAVSD HEJUDMISIR HAMRDDP \KDQWH YOURXVS P HIFDQ! HAHIDO
SRIFHIRAH/AGDN OFR> @ KHSRMEMNVR D&DPADY : DR Z L@BURTED LGRHDH KRZ HYHJ
Z MWHXVHR \HP L SOUIP LOWY  SRIFHI RIFH/\R KDQBBIGVSXWVLQYRMGQ) DUP HESDUIP LMY

RUDQ] DIRY/

$ QRMHULP SRMIDADSHAWR \WH & DIDADQ CESURTFK \R GRP HIF RSH.DIRQY M\KDAMB.IP DIVDID UH GRV
\WHQL HHAHVLIQ$ P HIFDQ DQG & DDA DD SRIMFDCDQG B DOFXUMUBY 7 KH3RIWHERP LMIV$ FAZSSHILY
\R@P MKHXVHR 8 6 DIP H31 RIFFVAR DVHIHVR \SHAL LF FDWYDQG\WHD SORHY VAYHH URRIRQYRQZ KD
\WRHI RIAHVFDQER ) RUH TP SB! DUBMP D DWN \WH3 U GHWR FODKHWEBMP LON QR | HGHDOHYFH
\R KDQEB DQLOQAKUHANRQ YHYAVAHWEAM J RYH.P HOAVRUWH3UWMGHAP D FDTLQ| HEH.DO RIFHAR

HQ RIHI HEHDODAKRUMW Z MLQDWEM 8 QRHH3RWHERP VIS PAANRTEHY FDEBG RAWRINKAK GAN
FOQRADUHAWHDK. RUVH] H DQGP D QRAQMARMWHKIEXTQUP RYHP HOARUNHHS IMKQGHNKUYH.ADIGHH
7KA FOQQRAZANDY QMM DRYRUQ RP DON> @ KRHARQMDIQNP D KDYHEHHD CSSURSUDMLQWWH
OM  VBWOQDZ REZ KHHQRQ WBAMJ URXSVKDYHIFFHWAR Z HOBRQVR P DVGAKANRD (DUFRIFY
DvZ HODVAKHP LFDODQG ARBILFDOY SR/ WH FRX@ SURYHWR EHFRXQMSUIRGAIYH 5 HHA&.DIDADD

GIMDIRY B FROMIMVMP SO WILJKWRZ DG DQG | Gf LEGIZ KLBIDAKH\IP HWP HLGFR SRUDAY
LP SRMBQVD HIXOLB/| RAWHFLYLOSRSX DR

2 XVEDMGDQGLQ ®f LEGIS P HIFDQGINMMARQKDY SURGFHE DSDRKZ RINFRQIMY R FROAMMRDODOG
MR H A-BMRQAR WDAMHUDDMA/R GRP HUF RSHIDMRQVFDQEHSHIRP HG ( [ CP SBVLGFOGHWH
6\BIRGS PV MDWAUS HIH $ FW FRIROMG G VDMRQHEP HKLQ) \KHS 6 P H3 I RIAVIQ\WWHGEX]

Z DU FROMYHR SDOQQ) IRUS 6 $ WP\ DAMMBIFHIQLGAGHVIQRYQ) XWHR FKHP LFDCDQGERRILFD
ZHBERQ/R P DVGKANRORQ$ P HIFDQ\RO DQG YOURXYP HKRO/AR | CAQBMFRRSHDARQ EHE H-O\WH
) % DQGWHS 6 $ WP\ LQDQMMIRIP > @ KHSRMIMCFROHNXHFHVR WLV CSSURTFK LGFOGHD
FRQYROMYG FRP P DQG DG FROMROWIKAMUH GHRUHDHG URSROHWP H DOGFRQMAW R RSHDARY/
SUREGBP V WIOR GDYH/WHI HEHDOWSROH YXCHIEGIR H SEABNRQE. WHDGYHYOW 0 RIAP SR
\WH\RTH Y FRQGAY WHRSHDARY/DHFRQMIOGHGE. P\ UDGGI DD \KDAKH DHQRMOGHGWR GO0
Z W 6REHYDH\RTHY QRADY \ HY

6RP HD.SHAWR \WH&DIDADQGRP HAF RSH.DIRQY CESURTFK FRXG EHUHIA® XVHGDYP RAHYIRUS 6

@Y P DNHY Z KLBI FXOMUDCDOG SRONFDOAAMRDY/Z RXG SUHFOCHWHXVHR REHY 7KHFRH( 38 ' 1°
FROMYHA SOOQQ) BHIMRQKLS FRXGKDYHDQ$ P HIFDQ FRXQM SOWRKHWDQWHRYHEXHHS DQG
RWQFUIMA] HG) (0 $ RUDQ] DARY 7 KH-RQAT DN) RIFHKHIGDOWY FRIF-SWYDDHG HP SR H
HIHALYHD B\ WHS QWG 7 KHYHY P SRMIDAVFRI CEAHROMROH SHIHFH/ WDNDHIQIUDGHGLO
&DIDADDOP\ PXAMHOWA HWR 8 1 SHFHNHEQ) RSHDIRQ/Z HHH WHP HY YDOTE®ID/2 NDDQG
\WHRM-URSHDIRY 7 KRVHH SHIHFHVARP SBP HOMEWRQQ) | RUKLIK LOQMMW Z DU \WHDUWP\ VSUP DY
P MR DQGAGQRAHMFVURP WL RQ | HEHDCS P HIFDQI RIHVIQRYHSLQGRP HIF RSHDIRQ/Z LOEH
CEGIVR CFTXAUHMP LOUMBIQQ) DQGH SHIHFHIWRP 86 $ WP\ SHYRQHOKDMDHFRIGAMS
SHIFH\H-ELQ) RSHDIRY/LQYRQD + DWW DOGHW KHH ©  W\KHLGFUDHEXVHR \WH$ P HIFDQOWP H3

| RIHVIQWHGX] Z DUDQGWH\SHRMUR P RUH YLRDQWQRUDQ] HSURMMBRHE, P LOMD JURXSV SHKTEVIW

VWP HVR UHFRQIGHKHBI DOXQEHS.QAQIVIRUS P HIFDQGRP HAF RSHDARY/IQ@IKWR \WH&DIDADD
H SHIHJFH :  HKDYH\WH\OP HHQHP LVDQGDYHY Q) FRP P RQERGHU
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, (HGNVIOQ4 XHEH 0D

)/ 4 $ PN 5HAQIVIQ5 HROMRDY : DUDWH &) %* DIHRZ Q&RP ED/$ PV
6FKRROBXETFDIRY

3URMPAMGS5 HYROMRIY : DUDMH 5HDAQIVIQSHYROMRD : DUDWH &) %* DIHRZ Q&RP EDV
$ WP V6 RKRRCBXEQFDIRD | RPLV 1R XFK* B SS

QRPDNRQOFTXGXQEHS 7, O DMU- 2 ' HB ' LWARDMR +IMRY 5HRYR) +4  $IG\R
WHEIMCBRZHU ) HEUKOW ss )/ 4 $ PN 5 HDAQIVIOS5 HROWRY
© DUDH &) %* DIHRZ Q&RP ED/$ UP V6 FKRROBXETFDIRY

) RAQHJ) / 4 SS ,QMYLHZ Z W * HHIDO HIQ9 LARUS @G |RP HUEKIH R WH' HHIH

6l $SUO  /DKU* HPDQ
3IHIH7 XGHX 0 HPRLY 7RIQR 0 F HIDQGDQG6\MZ DWW S
BG S
MBS
HG SS
BG S

,QRP DMRQIFTXUHGXQEHS 7, 0 REGI&RP P DG+ HIGDOWMY 2 SHDIRY( 66$ < ) LGS HBRW
- DO

QMY ZI\W%WDAH HHDR. G/ . IS . WR 0D
1 DIRIO) @ YROGR &DDDOVGRP HWY [P $RIRQ 7KH2 AREHI&UMY

6HH5 RQ+ IJDWIQGS XBH ( * RBH) 5XPRXAWR : DU &D(PA@ADEGWH. 1ETE &UMY 7 RIRQR
1H 3w

' HB SS 0 REBI&RP P DG+ HIGTXOWMY 2 SHIDINRQ( 66% < ) LQDCH HBRW
* X 0 RFKOQ 3HFHNHEIQ) DM RPH 6HQMD) HEXOY 0 DK SS

7 KHQ@DMHDQGH WOAR \KHHRSHIDARQY/UHP DIQVFIMILHG 6HH' HA SS
UWMBINP DY 7KHYHLQAQV 6HUGHD 1 R SS
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&RP SDUDAYHS DOMY / RIGRQ Y4DKA V' HHIH3XEDKHY

JAG
QMYLZVZIN. LR -XH 0 DMU* HHDOD® 5RIDGE&KOMRD &) 5HV  -XH
BG
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* RYHOP HOAR &DDED &  (PHJHRAH/SFEW
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B\MMP 0 D ) DRVKHW (P HJHR 3000Q) [Q) HHDD HEOWY HQV $ XIXWW

* RYHGP HOAWR &0 ' HHH: KOM3DSHU 2\WZ D' HHAR 1 DARQID HHFH SS

' FBAWR 1 DMRIO HHFH 3WRYMROR 6HYFHARLRQ' HHFHS JHAH/ ' HAHPBHU
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) RV 7RIROR &,66 ss
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&KXUAKL@DQG- P 9 DQGH): DD 7KHE&ROQMSIR3DSHY ' RAXP HQWILRP WH) % VEHRUHA DW/$JDLOW
' MHOAQWHS QUMGEVIMY YRIRD 6RAN ( QG3UAW SOMFX@D FKCBAJ 9 IGH' HRUD -U
&X' IHG) RU<RXUBLQY $Q,QADQ0 DQIHWR 1 RP O 8 QY R 2 NDKRP D3UHW SS YIL[ UL
0 DXUFH7 XIZ HODQG- RKQ7KRP S\RQ 7KH/ HIDR R 2 ND 7RIRQR 7KHO DANHY LH, QXM ss

SN+ ROXQ 2 (H1 DINRQ8 QEHJWH* XQ 7 RIRQR 6\REDYBXEDKIQ) S 7XIZHD
DG7KRP S\RQ SS

+ROQ SS 7XJZ HODQG 7 KRP S\IRQ SS +RAHR &RP P RY/ 0 LOAWVR \WH
3URHHAQIVDQG( IAHFHR WHAQAQ) &RP P IWHRQSERUILDGHIIDWY , WKH1IR 0 DUK
* RYHIP HOWR &DIDED 6XSO DQG6HYIFHV&DIDED ss

+RIXQ SS 7X1Z HODQG 7 KRP S\RQ SS
&RQLGHMORXUH
+ROQ SS 7X1Z HODQG 7 KRP S\RQ SS
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+RAHR &RPPRY 0 LOAMVR WH3 IRFHHAQIVDQG( IGHFHR WHE\BQAQ) &RP P IWHRQ
SERLLQDCHIIDWY  WKHLIR 0 DK * RYHIP HOAR &DDED 6XSSO DUG6HYIFHV& DD
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