
 

  

 

 

“When another night came the columns, changed to purple streaks, filed across two 

pontoon bridges.  A glaring fire wine-tinted the waters of the river.  Its rays, shining upon 

the moving masses of troops, brought forth here and there sudden gleams of silver or 

gold.” 

-Stephen Crane 
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ABSTRACT 

Volumes of studies have investigated the strategy and tactics used in pursuit of 

Allied victory in Northwest Europe during World War II.  These focus primarily on the 

actions of the combat arms – infantry, armor, and artillery – with vital supporting 

elements such as engineering given limited exposure. This is unfortunate, since the 

victory of mechanized Allied armies would have been impossible without effective 

combat engineer support.  

 This study presents the operations of Anglo-Canadian and American engineering 

troops during the Northwest European campaign, highlighting the efforts of such troops 

as vibrant, necessary elements in the pursuit and final defeat of German forces in 1945. 

Drawing upon extant source material this study highlights Allied engineering equipment, 

doctrine and operations as the foundation for Allied operational and tactical mobility.   

 Basing their doctrine on historical models and preparing to support “mechanized” 

armies during the inter-war period, Allied engineers developed methods, equipment and 

procedures to support armies engaged in highly mobile, mechanized combat. Practices 

developed during the training stages of the inter-war period were first used on the 

battlefield in the North African, Sicilian and Italian Campaigns.  As a result of lessons 

learned in those early campaigns, Allied engineers refined their doctrine and equipment 

in order to provide unimpeded avenues of advance for the Allied armies driving across 

Northwest Europe. Without demolition removal missions, road, rail, bridge 

reconstruction efforts and river assault crossing operations of front-line engineers, Allied 

combat forces would have never landed on the Normandy coast nor been able to drive 

into Germany to achieve final victory.  
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This study draws on Allied engineer documents, reports and publications to 

demonstrate how Anglo-Canadian and American engineers approached fundamental 

problems of battlefield mobility.  It outlines equipment, method and doctrine evolution 

over the course of the war, and then focuses on engineering maturity in the final push into 

Germany in 1945.  It reveals that despite the different and unconnected starting points, 

Allied combat engineers developed a professional approach to sharing ideas, equipment 

and methods resulting in an approach that laid the ground work for what eventually 

became the NATO standard for military engineering in the field. 
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Introduction:  The Mechanics of Victory 

 

 

 

 

 

 

 

 

 

Since the end of World War II there has been a grand narrative of great battles 

describing the war, but it is beyond the veneer of great battles, great generals and great 

armies that the mechanics of Allied victory are to be found.  For the collected Allied 

nations, particularly the British, Canadians, and Americans, the pulse of World War II is 

rooted in the complexities of a coalitional approach to a highly mechanized and mobile 

war which, in spite of cultural and military differences, unified those disparate nations 

into a successful and victorious military organization.  As Lawrence Aronsen and Martin 

Kitchen note, “Since the American revolution of 1775 the United States, Britain and 

Canada have shared a common historical experience, first as adversaries in the eighteenth 

and nineteenth centuries and then as allies throughout the twentieth century.”1 The 

cohesive force of shared purpose within the Allied Armies which Aronsen and Kitchen 

                                                 
1 Lawrence Aronsen and Martin Kitchen, The Origins of the Cold War in 

Comparative Perspective: American, British and Canadian Relations with the Soviet 

Union, 1941-48 (New York: St. Martin’s Press, 1988), introduction.  
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allude to and, which brought about the defeat of Nazi Germany, was an element strongly 

visible within the Anglo-Canadian and American armies. This was particularly so within 

the Allied armies engineering forces, whose work was necessary for the success of the 

motorized Allied tactical echelons – the essential Allied operational combat organization 

– by overcoming natural and manmade impediments and allowing the fight to move 

forward.   The ubiquitous and central role played by engineer forces in every action, both 

minor and major, is marginally recognized or missing from most histories of the war in 

Europe including many of the official histories such as The Last Offensive and narrow 

scope histories such as Colossal Cracks.2  

The great Western Democratic nations largely achieved victory over the powers 

of Japan, Germany, and Italy through hard fighting on the ground undertaken by combat 

arms comprised of highly mechanized artillery, infantry, and armored forces.  The efforts 

of those elements were dependent on mobility facilitation missions performed by 

engineers, particularly in places like Northwest Europe where vital and lengthy road 

networks, concentrated enemy defensive measures, and a myriad of natural terrain 

features, particularly rivers, canals and sodden Low Countries presented potential 

exhaustive stall points for Allied vehicular armies.3 John J. DiBattista, a member of the 

4th United States Armored Division, detailed the common experience of an offensive halt 

brought on by an obstacle along a route of advance. During the fighting in the Ardennes 

Forest in December of 1944 he notes that, “…the Germans had blown the bridge in , 

                                                 
2 See, Charles B. MacDonald, The Last Offensive (Washington: Center Of 

Military History United States Army, 1993), 135-142; Stephen Ashley Hart, Montgomery 

And “Colossal Cracks”, The 21st Army Group in Northwest Europe, 1944-45 

(Connecticut: Praeger, 2000), 69-107.  
3 Combined Arms Research Library Digital Library (CARLDL), Report of XIX 

Corps Engineers, 2. 



 

3 

 

Burnon, so we halted and … waited for the engineers to come up and build another...”4  

The bridge was built and DiBattista’s echelon moved forward. Though simply put, his 

observation indicates, from the ground level perspective, how Allied motorized columns 

depended on their engineers to enable them to apply their mobile combat power on the 

battlefield, both tactically and operationally.    

Allied engineering was defined by three points which encompass and define 

engineering doctrine, training and equipment and engineering missions in the European 

Theater during World War II, and which highlight the need to study engineers in detail.  

The first point is the idea that modern mechanized ground war, as defined World War II, 

was fully dependent upon clear and stable routes of advance.  The second point was the 

idea that the enemy, fully appreciating this fact, sought to deny approaching armies’ 

stable routes of advance through demolitions, obstacles and the exploitation of natural 

terrain features.  The final point was that idea that engineers were the only soldiers 

capable of overcoming impediments along routes of advance because of their unique 

training, equipment and doctrine.  These points influence overview statements by 

engineers defining their own role during the war, as noted in an American report which 

states, “The primary mission of the Corps of Engineers is to assist the combat forces by 

construction and destruction, especially that which aids in the movement of our combat 

forces and prevents or hinders the movement of the enemy.”5   

                                                 
4 An Honor To Serve, general editors, Richard David Wissolik, John DePaul, Gary 

E.J. Smith, David Wilmes, Eric Greisinger (Latrobe: Center For Northern Appalachian 

Studies, 2007).  
5 CARLDL, Captain William M. Calnan, Infantry, ADVANCED INFANTRY 

OFFICERS CLASS II, The Operations Of 3D Platoon, Company C, 308th Engineer 

Combat Battalion (83rd Infantry Division) As Part Of The 331st Infantry Regimental 

Combat Team (83rd Infantry Division) In The Attack To And Crossings Of The Taute 
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Engineers understood the scope of their importance in the coming war before 

World War II even began, and planned accordingly. They understood that the next great 

war would be a war of machines. Therefore, inter-war engineering plans prompted a high 

level of mechanization within engineering ranks, and produced engineering doctrine, 

organization, and equipment designed specifically for supporting large mechanized 

armies in rapid ground advance.  That basic template was adjusted as needed to meet 

specific demands, as in 1944 when Anglo-Canadian Field Companies and American 

Engineer Combat Battalions (ECBs) were restructured to better facilitate the movement 

of increasingly vehicle-heavy formations. (See Appendices 2-7, 10-13) Luckily for Allied 

forces, basic engineering preparations prior to the war’s start proved largely sound, and 

once combat commenced needed little modification, thus hastening the engineers’ ability 

to support the mobile, tactical operations that brought about German defeat in 1945.   

The engineer contribution to Allied victory in World War II and their role as the 

mechanics of tactical and operational mobility is interwoven with the general narrative of 

the war.   

After the fall of France, the British were in no position to return to the Continent, 

and were soon embroiled in campaigns in Africa, Greece and – after December 1941 – 

the Far East.   While Great Britain struggled, the United States pushed to fully develop its 

war machine while also fighting in the so-called “peripheral theaters” of the Pacific, 

                                                                                                                                                 

River 10 – 27 July 1944 (Normandy Campaign)(Personal Experience of a Combat 

Engineer Platoon Leader), Type of operation described: COMBAT ENGINEER 

PLATOON IN SUPPORT INFANTRY IN ATTACK AND RIVER CROSSING 

OPERATIONS (Advanced Infantry Officers Course 1948 – 1949), 5.  
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North Africa, Sicily and Italy.6 Though the Italian Theater was key to the European war 

effort, it was the largest and most important “peripheral” theater in the west in 1943 and 

early 1944, it was clear to all that final German defeat would come primarily through a 

concentrated, large-scale Allied effort in Northwest Europe.7 Added to this idea, by 1944, 

was the growing call of the Allies’ Russian partners who demanded a hard second front 

open on the European Continent to relieve German pressure on Russia. The culmination 

of these two elements pushed to the fore an Allied strategic design built for direct action 

on the European mainland which resulted in the Normandy landing and the opening of 

the campaign in Northwest Europe.8  

The Northwest European (NWE) Campaign was initiated by the famed massive 

Allied sea and airborne landings which took place on 6 June 1944 along the Normandy 

coast, known historically as “D-Day”.9 After ninety days of hard fighting the Allies 

finally burst out of Normandy and began a race to the German border.  By the end of 

summer 1944 Anglo-American forces in NWE were poised for what they believed would 

be a pre-winter victory. As John Ehrman notes, “Both in the west and in the east the crust 

[of German defense] seemed suddenly to have yielded, and at the end of the first week of 

                                                 
6 See, Kent Roberts Greenfield, American Strategy In World War II: A 

Reconsideration (Baltimore: The Johns Hopkins Press, 1963), 4-5; Field Marshall Lord 

Alanbrooke, War Diaries 1939-1945, eds. Alex Danchev and Daniel Todman (Berkley 

and Los Angeles: University of California Press, 2001), 442; Gordon A. Harrison, Cross-

Channel Attack (Washington: Center Of Military History, United States Army: 1993), 1-

13.  
7 Greenfield, American Strategy In World War II: A Reconsideration, 72.  
8 Alanbrooke, War Diaries 1939-1945, 442; R.W. Thompson, The Battle For The 

Rhineland (London: Hutchinson, 1958), 12. 
9 Keegan, The Second World War, 381-382.  
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September it was difficult to gauge if anything lay behind.”10  The Germans had 

surrendered under similar circumstances in 1918.  As the summer of 1944 turned to fall, 

however, Nazi Germany rallied, and the Allied advance stalled. As pre-winter victory 

faded from view, the Allies came to understand that an enemy not completely destroyed 

was an enemy not defeated.  It took a series of massive operations in early 1945 to 

achieve final victory.  Allied armies in Northwest Europe were supported throughout by 

combat engineers.  In the attack, pursuit, and logistical phases engineering troops built 

roads and bridges, lifted land mines and provided avenues of passage for the huge mobile 

armies.  

Although their purpose was to support modern, heavy mechanized forces, Allied 

engineers of World War II faced tasks which dated back to antiquity.11 In the pages of 

The Gallic War Julius Caesar recorded that when he faced the Rhine River in 55 B.C.E. 

he, “…was confronted with the greatest difficulty in making a bridge, by reason of the 

breadth, the rapidity, and the depth of the river, [yet] he still thought that he must make 

that effort, or else not take his army across.”12 Caesar’s need to bridge the Rhine River 

during the Roman invasions of Gaul was identical to the Allied need to do the same in the 

spring of 1945, and the conditions affecting those two historical crossings were similar.13 

The major difference between military engineering prior to 1939 and then during World 

War II was the added challenge of heavily mechanized modern armies which dominated 

the Allied tactical force in Northwest Europe in 1944-1945.  

                                                 
10 John Ehrman, Grand Strategy, vol. V, August 1943-September 1944 (London: 

Her Majesty’s Stationary Office, 1956), 377. 
 

12 Caesar: The Gallic Wars, trans. H.J. Edwards, C.B.. (Cambridge: Harvard 

University Press), 1986, 201. 
13 Ibid. 
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General concern amongst Western military leaders about both mechanization and 

sustaining mobility derived from experience. Top British, Canadian and American 

commanders in World War II viewed the conflict through the lens of World War I.  Many 

of those commanders had experienced World War I directly as junior officers in the 

trenches, and were ever mindful when World War II began not to repeat the quagmire 

they had known two decades earlier. Jeffery Williams recorded that, 

In the autumn of 1944, looking at the situation map one day, I was struck by an 

uncomfortable sense of déjà-vu.  Except in detail, the lines of the opposing forces 

from the Swiss border to the North Sea bore an ominous resemblance to the 

Western Front in 1917.  But this was 1944 and we were all determined that the 

mistakes and poor generalship of the First World War would never be repeated.14 

   

Even those officers who did not serve in World War I were steeped in an appreciation of 

what a disaster the Western Front had become from lessons and studies drawn from 

wartime accounts.15 The critical lesson learned by these officers was the benefit of speed, 

provided primarily by mechanization, combined with weapons superiority, as the cure for 

stalemate in future conflicts.16  This idea dominated the movement toward mechanization 

during the immediate post-war period. As noted a 1919 in review of World War I, 

“Mobile warfare with offensive battles on large scales is the kind of war bringing about 

the decision.”17  That lesson stood above all else and heavily influenced inter-war 

doctrine and structure. 

                                                 
14 Jeffery Williams, The Long Left Flank: The Hard Fought Way to the Reich, 

1944-1945 (London: Leo Cooper, 1988), ix. 
15 CARLDL, Tactics, A Handbook Based On Lessons Of The World War (Berlin: 

Ernst Siegfried Mittler & Son, 1919), 330-393.  
16 See, Tim Cook, Shock Troops, vol. 2, Canadians Fighting the Great War, 

1917-1918, (Toronto: Viking Canada, 2008), 505; Captain Harwood Steele, M.C., The 

Canadians in France 1915-1918 (Toronto: The Copp Clark Limited Company, 1920), 

191. 
17 CARLDL, A Handbook Based On Lessons Of The World War, II.  
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Mechanization and the mobility it provided marked the arrival of a new kind of 

combat, which combined speed, power, mass and movement in order to achieve success 

on the battlefield.  Just one of the countless examples of this is presented by Martin 

Blumenson in The Duel For France.  In this work Blumenson describes the actions of the 

famed Third United States Army during the Normandy Campaign,  

The Third Army’s eastward advance during the last week in August [of 1944] was 

a spectacularly fast movement … it was a motorized advance, everybody riding 

on tanks, trucks, trailers, and jeeps.18  

 

The same situation was occurring in Anglo-Canadian sectors, as recorded in 

passages concerning the post-Seine operations of late summer 1944. In the Canadian 

Official History it states, “The period following the crossing of the Seine witnessed the 

swiftest advances by British forces that took place during the whole campaign.”19 The 

high level of speed and mobility, which characterized operations like the post-Seine 

drives, was the result of continual buildup of mechanized elements.  Such growth is seen 

in a comparison of vehicular numbers within an American infantry division in 1942 and 

in 1945.  In 1942 organizational charts called for 1,834 vehicles: by 1945 this had 

increased by 280 vehicles to a total of 2,114.20 No matter how mobile they were, any 

mechanized army could be stopped dead by natural or deliberate impediment. As noted 

by the First United States Army’s Chief Engineer, Colonel William A. Carter Jr.,  

No engineer operations in the history of the United Sates have exceeded in 

magnitude those of the European campaign.  The strongest man-made obstacles in 

                                                 
18 Martin Blumenson, The Duel For France 1944 (Boston: Houghton Mifflin 

Company, 1963), 380. 
19 Colonel C.P. Stacey, The Victory Campaign, vol. III, The Operations In North-

West Europe 1944-1945 (Ottawa: The Queen’s Printer and Controller of Stationary, 

1960), 296.  
20 George Forty, US Army Handbook 1939-1945 (New York: Barnes & Noble 

Books, 1995), 73. 
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history were reduced; the most difficult natural obstacles on the continent were 

crossed in the face of a resourceful and determined enemy; and the largest 

military force this country has even known was supported in its movement over 

extremely long land distances.21  

 

Prior to the start of World War II it was widely held that the airplane would be the 

ultimate battlefield weapon in terms of speed and destructive capability. Such belief was 

reinforced by commanders like American General Omar Bradley who, in his report on air 

power, observed,  

In a campaign involving great distances and rapid movement, the means to limit 

or deny supplies and restrict maneuver in the battle area constituted one of our 

most decisive weapons [aerial support].  With this weapon, air power made a 

valuable contribution towards acceleration of land battle.22  

 

However, difficulties in supplying adequate fuel supplies, and limitations in aviation 

technology, including rudimentary navigation, fire control, and communication systems, 

together with enemy anti-aircraft defences, greatly hampered the effectiveness of 

burgeoning tactical aerial elements.  In addition to these issues the inaccuracy of aerial 

firepower and the limiting factor of adverse weather conditions further curbed the 

effectiveness of aerial support.  

Despite the promises of airmen, older and more reliable methods of delivering 

ordanance were required on the battlefields of World War II. Artillery, for example, 

remained a fundamentally dependable tool within the Allied arsenal, as accuracy and 

                                                 
21 Office Of History, United States Army Corps Of Engineers (OOH, USACOE), 

William A. Carter Jr., Employment And Staff Procedures Of Engineers With Division, 

Corps, And Army (Fort McPherson: Army Engineer First Army, n.d.), forward.  
22 OOH, USACOE Engineers, General Omar N. Bradley and Air Effects 

Committee 12th Army Group, Effect of Air Power on Military Operations: Western 

Europe, 58. 
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rapid rates of fire had long been the gunner’s art and science.23  Benefiting from modern 

communications systems, forward observer reports and aerial reconnaissance, artillery 

remained a key weapon for inflicting maximum damage on the enemy.24  Artillery did 

not suffer the same limitations imposed by weather as did aircraft, but it was generally 

unable to provide close and precise firepower support for infantry as they moved across 

the battlefield.  The solution to that problem was the tank.  

The tank emerged in the inter-war period as the great embodiment of movement 

and power in modern mechanized war. As a result, armor holds a unique place in the 

history of World War II as tanks are omnipresent throughout the war’s narrative. In 

contrast to the lumbering machines of World War I, the maneuverable and dependable 

light and medium tanks of the armies of World War II became an inseparable part of the 

integrated combined arms team blending machines and men.  Sergeant Henry Giles of the 

291st Combat Engineer Battalion expressed his impressions about the awesome strength 

exhibited by such machines when viewing a tank column in July 1944. He wrote, 

An Armored column on the move is one of the most awesome sights I ever hope 

to see – those big, rumbling monster-looking tanks, tank destroyers, halftracks, 

etc.  A tank always makes me think of some prehistoric animal – like a dinosaur 

or something.  Then all that grinding, growling noise.  You feel like they’re eager 

to fight & that nothing can stop them.25 

 

Armor-heavy tactical echelons became an Allied staple in Northwest Europe, with the 

normal procedure being to attach a tank battalion to an infantry battalion in the case of 

the U.S. Army, or a tank brigade to an infantry division in the case of Anglo-Canadian 

                                                 
23 Terry Copp, Cinderella Army: The Canadians in Northwest Europe 1944-1945 

(Toronto: University of Toronto Press, 2006), 290.  
24 John Ellis, Brute Force: Allied Strategy and Tactics in the Second World War 

(London: Andre Deutsch Limited, 1990), 536. 
25 The G.I. Journal of Sergeant Giles, ed. Janice Holt Giles (Boston: The 

Houghton Mifflin Company, 1965), 63.  
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forces.26 As a result of the mixed, integrated arms structure that was developed, an equal 

mixture of infantry, armor, and artillery came to define the Allied combat formations in 

Northwest Europe.27 All of this was, of course, supported by a massive logistical “tail” 

built around motorized transport – trucks of all shapes and sizes, carrying ammunition, 

fuel, spare parts, food and water.   

There was no greater influence on Allied combat doctrine than the German 

Blitzkrieg strikes which had enveloped Poland, France and Russia in the early part of 

World War II.28  British Prime Minister Winston Churchill described the German use of 

Blitzkrieg tactics in France in 1940 accordingly, 

The German tanks –the dreaded ‘chars allemand’ – ranged freely through the 

open country, and aided and supplied by mechanised transport advance thirty or 

forty miles a day.  They had passed through scores of towns and hundreds of  

villages without the slightest opposition, their officers looking out of the open  

cupolas and waving jauntily to the inhabitants … I was shocked by the utter  

failure to grapple with the German armour, which, with a few thousand vehicles,  

was compassing the entire destruction of mighty armies…29  

 

Germany, like her enemies the Western Allies and Russia, sought to avoid 

attritional combat against fixed positions or fortifications which had so dominated the 

landscape in World War I.  Fear of those possibilities inspired a German doctrine that 

emphasized rapid attack in order to best, “…the adversary by an irresistible assault, 

                                                 
26 Kent Roberts Greenfield and others, The Army Ground Forces: The 

Organization Of Ground Combat Troops (Washington D.C.: Historical Division United 

States Army, 1947), 468. 
27 I use this title to define Allied tactical maneuver as pursued through the 

employment of a specific doctrine, in order to affect battlefield success.  
28 Blitzkrieg, translates to “lightening war” and is intended to describe the rapid 

armor heavy offensive doctrine employed by German forces in the invasion of Poland, 

France and later Russia.  John Keegan claims the term was adopted by Western 

journalists and in fact does not originate from the German military. See, Keegan, The 

Second World War, 54.  
29 Winston S. Churchill, Their Finest Hour (Boston: Houghton Mifflin Company, 

1949), 59-60.  
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followed by a complete destruction”. This was to be achieved by, “…strength [which] 

lies in…speed…together with the possession of numerous automatic weapons and 

protective armor.”   

The German model provided examples of the new orthodoxy of highly 

mechanized armies and highly mobile operations in modern ground combat.  As noted in 

a United States Army Military Intelligence Report, “…by 1940 the Germans had realized 

the tremendous advantage to be gained by … the shock action of the armored forces, and 

the motorized movement of mass.”30 This idea combined with the notion that, “Speed 

makes possible the maximum degree of surprise because it overcomes delay…”31 Speed 

and weight of attack therefore became the mixture by which the Germans prosecuted 

their Blitzkriegs in Poland starting on 1 September 1939, in France starting on 14 May 

1940 and Russia on  22 June 1941. The unifying doctrine being that, “The main aim of 

the commander must always be to utilize armor and speed to deliver surprise blows 

against the enemy flanks and rear, and to penetrate known weak points in the enemy 

line.”32  

Those events were closely observed by Anglo-Canadian and later American 

forces preparing to meet the Germans on their own terms.33   Even one of America’s 

                                                 
30 CARLDL, Special Series, No. 2, The German Armored Army (War 

Department: Military Intelligence Service, 1942), vi.  
31 CARLDL, Special Series, # 2, The German Armored Army, 2.  
32 CARLDL, Special Series, No. 4, The German Motorized Infantry (War 

Department: Military Intelligence Service, 1942), 24.  
33 See, Special Series, No. 8, German Tactical Doctrine (War Department: 

Military Intelligence Service, 1942) III, 34-43, 45-58; TM-E 30-451 Handbook On 

German Military Forces (War Department: Military Intelligence Division, 1942), 

forward; Special Series, # 4, The German Motorized Infantry, forward; Special Series, # 

2, The German Armored Army, forward; Major General Alfred Toppe, Desert Warfare: 
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greatest writers, Ernest Hemingway, was impressed by the German army and the success 

they gained, noting, 

The Germans are not successful because they are supermen.  They are simply 

practical professionals in war who have abandoned all the old theories and 

shibboleths which had accumulated to such a point that military thought had 

completely stagnated, and who have developed the practical use of weapons and 

tactics to the highest point of common sense that has ever been reached.  It is at 

that point that we can take over if no dead hand of last-war thinking lies on the 

high command; and we can thank the enemy for having done all this preliminary 

work for us.34 

 

There can be no doubt that German tactical doctrine had a significant impact on the 

tactical doctrine of Allied armies.  In fact specific German mobility points were familiar 

as a few United States Army officers were allowed to study German tactical doctrine at 

the Kriegsakademie, the German General Staff School, during the inter-war period.35 It 

was at the Kriegsakademie that United States officers came to understand the German 

doctrinal focus that an attacker must, “Surprise the enemy, principally by rapidity of 

movement …”36 Such observations prompted a variety of special reports pertaining to the 

German style of warfare, which undoubtedly inspired the already present belief amongst 

Anglo-Canadian and American armies that speed and mobility was the key to victory.37  

The effectiveness of German doctrine was not fully realized however until the theory 

became practice and resulted in astounding success.   

German engineering built itself upon the idea of supporting a large mechanized 

army and an aggressive attack blueprint.  Not surprisingly then, “In the German Army, 

                                                                                                                                                 

German Experiences in World War II (Fort Leavenworth: U.S. Army Command General 

Staff College, 1991), preface. (all sources found at CARLDL). 
34 Ernest Hemingway, ed., Men At War, The Best War Stories Of All Time (New 

York: Crown, 1942), xiii.  
35 CARLDL, Special Series, # 8, German Tactical Doctrine, III.  
36 Ibid, 57.  
37 CARLDL, Special Series, # 8, German Tactical Doctrine, 6. 
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engineer combat troops (Pioniere) are charged with bridging, ferrying, demolitions, the 

construction of obstacles, and the laying and removal of mine fields.”38  This statement 

echoes Allied engineering doctrine and shows the similarity between Allied and German 

engineering plans, formations and doctrine. (See Appendices 15, 16) That similarity was 

borne of the general need for all modern armies to support large mechanized attack forces 

in the pursuit. Therefore the factors impacting the movement of massed German 

vehicular columns on the ground in 1939, 1940 and 1941, were the same issues that 

impacted Allied engineers from 1942 to 1945. As recorded in a United States Army 

report concerning operations in Northwest Europe, “Any offensive in Eastern France or 

Western Germany is also an Engineering story for Armies must advance over roads and 

bridges, and it is the Engineers who are the past and present masters of crossing streams 

and maintaining road nets.”39 As the Allies quickly came to realize, no other service, 

technical or otherwise, within the Allied military force was specifically trained to 

construct, destroy, build, and remove. Only engineers could sustain and support major 

infrastructural, logistical, tactical activities via river assault, rail and road reconstruction, 

debris removal and explosive ordinance removal in concert with the specific strategic and 

tactical needs of the Allied armies.  The opening of road networks in Normandy, railroad 

networks near Paris, and the crossing of major river ways like the Roer and Rhine Rivers 

could only be done by Allied engineering troops. Their story has as yet been untold in 

one detailed narrative. 

                                                 
38 CARLDL, TM-E 30-451, 128. 
39 OOH, USACOE, Engineers Play Vital Part In Western Front Campaign 

(Headquarters, European Theater Of Operations, United States Army, n.d.), 1. 
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The complete story of World War II is far from finished.  There is a breadth of 

material coming to light as a result of declassification or rediscovery that requires 

continued investigation.  The challenge then is how to approach any one narrowly 

defined subject within the greater sphere of a subject as vast as World War II.  David M. 

Glantz alludes to this over-arching difficulty in his review of Chris Bellamy’s Absolute 

War: Soviet Russia in the Second World War writing that, “Bellamy has exploited a host 

of archival materials and combined them with a multitude of sound books on all aspects 

of the war to produce an admirable synthesis describing what is known and pondering 

what is still unknown about the war.”40 As Glantz suggests, it is now a matter of digging 

into the untouched materials in order for the scholar to gain a fuller appreciation of the 

events of World War II, particularly the smaller stories which have yet to be fully 

appreciated such as that of Allied engineers.  

The story of Anglo-Canadian and American engineers in World War II has been 

largely neglected. Historians often relegate the engineers to the appendices or to curt 

afterthoughts and brief mentions, or as part of the table of organization or order of battle 

during a campaign.41  Perhaps no source is more negligent of the engineer story than the 

official campaign histories of Canada, Great Britain, and the United States.42 In trying to 

capture the scope of the entire war, these massive volumes often left information and 

specifics about singular army elements or tasks under-developed.  The official British 

                                                 
40 Absolute War: Soviet Russian in the Second World War, by Chris Bellamy, 

review by David M. Glantz, Journal of Military History, Vol. 73., No. 1 (January 2009), 

313-314. 
 

41 Greenfield and others, The Army Ground Forces: The Organization Of Ground 

Combat Troops, 309. 
42 By these I mean works such as the Victory in the West series by L.F. Ellis and 

others; The Victory Campaign series by C.P. Stacey; the Grand Strategy series by John 

Ehrman and The Last Offensive by Charles B. MacDonald.  
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history of strategy for example, affords the Rhine River crossing, the largest engineering 

event of the war – and the second largest multi-service operation of the war after the 

Normandy landings –  a mere three page treatment.43 Similarly, the official Canadian 

army history of the northwest Europe campaign, Colonel C.P. Stacey’s, The Victory 

Campaign, vol. III, gives little more than two pages to the amphibious crossing.44 The 

American treatment, contained in The Last Offensive, has a four page section on the 

Rhine assault.45 Though somewhat longer and more detailed, LF Ellis’ Victory In The 

West, Volume II of the British army official history has little detail on this major event 

particularly in terms of the engineering mission.46 In short, none of the above treatments 

highlights the importance of the engineers to the Rhine River crossing, an operation 

necessary to bring about the final defeat of German forces.   

 Within the official histories projects, the engineer story is told most often through 

the stand-alone volumes dedicated to “technical” services.47  Therefore the engineer story 

is relegated to a position outside the boundaries of the main narrative, and as a result we 

lose sight of the importance of the engineering soldier to the war’s central narrative. The 

most comprehensive treatment of the Anglo-American engineering story exists in titles 

such as, The Corps of Engineers: The War Against Germany by Alfred M. Beck and 

                                                 
43 John Ehrman, Grand Strategy, vol. VI, October 1944-August 1945 (London: 

Her Majesty’s Stationary Office, 1956), 114-116.  
44 Stacey, The Victory Campaign, vol. III, The Operations In North-West Europe 

1944-1945, 535-737.  
45 MacDonald, The Last Offensive, 303-307.  
46 Ellis and Warhurst, Victory In The West, vol. II, The Defeat of Germany, 279-

292. 
47 See, Colonel A.J.Kerry and Major W.A.McDill, The History Of The Corps Of 

Royal Canadian Engineers, vol. 2, 1936-1946 (Ottawa: The Military Engineers 

Association of Canada, 1966); Alfred M. Beck and others, The Corps of Engineers: The 

War Against Germany (Washington D.C.: Center of Military History United States 

Army, 1985). 
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others, and The Corps of Engineers: Troops And Equipment by Blanche D. Coll and 

others which outline the story of American engineers in terms of organization, training, 

doctrine and combat experience. The History Of  The Corps Of Royal Canadian 

Engineers by Colonel A.J. Kerry and Major W.A. McDill covers the Canadian story.  

Lastly, The History of the Corps of Royal Engineers by Major General R.P. Pakenham-

Walsh highlights the British engineering experience in the Second World War. Such 

histories are important foundational documents because they define the fundamental 

differences between military engineers and their civilian counterparts.  The main contrast 

between civilian and military engineers is the fact that beyond fulfilling common 

engineering roles such as road and bridge construction, the military engineer is tasked 

with additional combat related practices, such as river assault missions and performs 

these duties, often under fire, in a war zone. Beyond defining what the military engineer 

is, these histories give a general sense of engineering work during the war, and serve as a 

framework for the generic engineering story. But they do so practically and do not 

illuminate the richness or vitality of the role played by engineers in terms of tactical 

success within specific Allied operations where victory was aggressively pursued.48  

 A more detailed appreciation of engineering efforts in World War II comes from 

engineer memoirs and unit histories.  Engineers understand the importance of their story, 

and one finds within engineer-generated literature a deeper understanding of the 

                                                 
48 See, Beck and others, The Corps of Engineers: The War Against Germany; 

Blanche D. Coll and others, The Corps of Engineers: Troops and Equipment 

(Washington D.C.: Center of Military History, 1988); Kerry and McDill, The History Of 

The Corps Of Royal Canadian Engineers, vol. 2, 1936-1946; Major General R.P. 

Pakenham-Walsh, The History of the Corps of Royal Engineers, Vol. IX, 1938-1948 

(Chatham: The Institution of Royal Engineers, 1958).  
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engineers’ war from the bottom-up. As American Combat Engineer Jack L. Scott attests 

in the opening pages of his memoir,  

… I decided that … someone should sit down and put into print a record of what 

combat engineer is, what he does, and how he gets there because almost all books, 

picture shows and theaters are about infantry and tank warfare.49   

 

William F. Weiler, former commander of the 591st Engineer Boat Regiment U.S. 

Army attests, that, engineers,  

… proved to be in all assignments efficient, dedicated soldiers. Their fine support 

and loyalty under all circumstances, and in most difficult situations, earned them 

the highest praise and commendations.50  

 

 Similarly, the commander of the 2nd Battalion, Royal Canadian Engineers, (RCE) noted 

that, “The Battalion has served as a unit during five years and in six countries. In that 

time the individual efforts of the sapper, NCO and officer had combined to create for the 

Unit an enviable record and a status in the Corps of which you all must be as proud as I 

am.”51 These humble remembrances reflect deeply upon the character of engineering 

soldiers, rightfully proud, never overly boastful, and burdened with a vocation that 

remains painfully unrecognized. Despite the engineers’ own understanding of their 

importance to the prosecution of the war, their collected memoirs, thoughts, monographs 

and narratives present useful insights into individual experience, unit experience, or 

national experience of engineers, they typically remain a separate narrative. Therefore 

they reflect the same segregation between combat elements and engineers that the official 

campaign histories exhibit.   

                                                 
49 Jack L. Scott, Combat Engineer (Baltimore: American Literary Press, Inc., 

1999), prologue.  
50 Thomas L. Allen, History of the 591st Engineer Boat Regiment (Baltimore: 

Garamond/Pridemark Press, 1978), v. 
51 Canadian Military Engineers Museum (CMEM), The Story Of 2nd Bn R.C.E., 

1940-1945 (Zwolle, n.p., 1 July 1945), n.p. 



 

19 

 

 For a detailed and holistic understanding of Anglo-American engineering 

operations in World War II, one must scrutinize the above sources in tandem with 

engineering doctrinal publications such as training manuals, supplemental manuals, 

training pamphlets, parts lists and field manuals used by Anglo-Canadian and American 

engineers and official and unit histories. Official engineering publications outline basic 

doctrine, equipment, formations and standard procedure for engineering troops.  From 

foundational manuals such as the American Engineer Field Manual (1942) and the 

Anglo-Canadian Royal Engineers Pocket Book (1944) to the narrow subject of the 

Standard Widened Bailey Bridge, the genesis and methodology of the engineering work 

in terms of doctrine and equipment is well addressed in a steady stream of wartime 

official publications.52 One can see, for example, the logical progression of basic 

engineering troop training and function as outlined in Engineer Field Manual, Engineer 

Soldier’s Handbook; Canadian Engineer Training Centre, Standard Syllabus, 1944 and 

Engineer Training, Part II.  Thereafter the progression of the specifics of engineer 

organization within the greater army are seen in Corps of Engineers, The Separate 

Battalion; Engineer Organization; Royal Engineers, Note On War Organization; Royal 

Engineers Pocket Book, Supplement, Notes on R.E. Organization, 1941, and the use of 

specific specialized equipment by engineers such as Capacity Of Fixed Panel Bridge, 

Bailey Type, M1, And Strength Of Bridge Parts; Corps of Engineers, Reference Data; 

Military Engineering Volume III-Part II, Pamphlet No. 12, Bailey Bridge, 1942. In 

                                                 
52 See, FM 5-5, Engineer Field Manual, Engineer Troops (Washington: 

Government Printing Office, 1942), 1; Royal Engineers Reconnaissance Pocket Book, 

1944 (The War Office, 15 October 1945), 1; Standard Widened Bailey Bridge, 

Provisional Working Instructions for Fixed Span Bridge, Pontoon Bridge, Broken Span 

Bridge, Cribs, Continuous Bridge, Double Landing Bays (Ministry of Supply: Directorate 

Of Royal Engineer Equipment, 1949), Section I (all sources from CMEM).  
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addition there were a host of other sub specialized publications on a variety of topics such 

as, Royal Engineers Supplementary Pocket Book, No. 1A.53 Within such publications the 

meat of doctrine and practice for Anglo-Canadian and American engineers can be found 

in its purist form.  This body of literature includes combat derived doctrinal 

improvements within revised wartime editions, exposing the modified procedures 

employed by Anglo-American engineers as the war progressed and new skills were 

adopted or learned.54  

Military engineering is a difficult job, an exacting science, and a mathematically 

precise endeavor.55 Such precision, as learned in the above official publications and 

practiced in basic and advanced training, was only valuable if it functioned correctly in 

combat.  The functionality of doctrine and practice in combat is exposed within a variety 

                                                 
53 See, CMEM, FM 5-5, 1; Canadian Engineer Training Centre, Standard 

Syllabus, 1942 (Ottawa: Edmond Cloutier, Printer to the King’s Most Excellent Majesty, 

1942), 3; Royal Engineers Pocket Book, Supplement, notes on R.E. War Organization. 

Reprinted in Canada (November 1941) by permission of the Controller, His Majesty’s 

Stationary Office, 2; Military Engineering Volume III – Part II, Pamphlet 12, Bailey 

Bridge, 1942 (The War Office: 5 August 1942), 1; Royal Engineers Supplementary 

Pocket Book, No. 1A Comparative Tables of British-America and Metric Engineering 

Standards, 1944, 2-6; Final Report of the Chief Engineer European Theater of Operations 

1942-1945, vol. 1., preface; OOH, USACOE, FM 21-105 Engineer Soldier’s Handbook 

(Washington: United States Government Printing Office, 1947), 1-2; Training 

Regulations No. 445-22, Corps of Engineers, The Separate Battalion (Washington: 

Office Of The Chief Of Engineers, 1929), 2; Study Number 71 Engineer Organization 

(n.d.), 1-29; TB 5-277-6 Capacity Of Fixed Panel Bridge, Bailey Type, M1, And Strength 

Of Bridge Parts (Washington: War Department, 1945), 28; FM 5-35 Corps of Engineers, 

Reference Data (Washington: United States Government Printing Office, 1944), 14 - 40.  
54 See, Military Engineering,, Volume III Part III, Bailey Bridge-Normal Uses, 

1944 (London: His Majesty’s Stationary Office, 1951), 1; Military Engineering, Volume 

III Part IV, Bailey Bridge-Special Uses, 1944 (The War Office, 1944); Provisional 

Working Instructions For Bailey Mobile Bridge With & Without Hydraulic Gear 

(Ministry of Supply: Directorate Of Royal Engineer Equipment, 1945), 5 (all sources 

from CMEM). 
55 CMEM, Royal Engineers Supplementary Pocket Book, No. 1A Comparative 

Tables of British-America and Metric Engineering Standards, 1944, 2.  
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of field reports and engineering appreciations of combat action. This varied body of 

literature which includes publications like the War Diary of 20 Cdn Fd Coy, R.C.E.; After 

Action Report 1111th Engineer Combat Group; Final Report Of The Chief Engineer 

European Theater Of Operations 1942-1945 and WO205/1111 The Establishment Of The 

Lodgement Area deal with specific operational procedures, battles, and the activities of 

engineers in the combat zone.56  They are, in effect, the campaign histories of the 

engineers.  

As the great debates about strategy, personality, and politics are exhausted and we 

begin to look more deeply at the ground-level story of World War II, the role of Allied 

engineers as a fundamental part of Allied victory in Northwestern Europe reveals itself.  

The engineer story begs to be told on a grander scale.  The totality of the Allied 

engineering story in Northwest Europe can perhaps be best summed up by the 

introduction of The Story of of 2 Bn R.C.E. where it is recorded that the engineer, “… role 

has been varied, airfields, mine clearance, road making, bridge-building.  We have 

worked from rear areas to forward lines.  In all areas our record stands – no allotted task 

has failed of successful completion.”57   

The primary intent of this dissertation is to show how Allied engineers, 

employing their unique skills and equipment to overcome barriers to advance, made 

Allied victory possible. Secondly, this dissertation considers how Allied engineers 

                                                 
56 See, CMEM, War Diary Of 20 Cdn Fd Coy, R.C.E., 1 August 1944 to 31 

August 1944, Volume 36; OOH USACOE, United States Army Corps of Engineers, 

After Action Report, Headquarters 1111th Engineer Combat Group, 1 March to 31 March 

1945; Report Of The Chief Engineer European Theater Of Operations 1942-1945, vol. 1; 

The National Archives (TNA), WO205/1111 The Establishment of the Lodgment Area, 

(unpublished history of the Second British Army Engineers), Chapter Two. 
57 CMEM, The Story Of 2nd Bn R.C.E., 1940-1945, n.p. 
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accomplished these often immense tasks by examining engineer structure, equipment, 

doctrine and actions in the combat zone along with the results of engineering operations. 

And third, it undertakes a comparative analysis of the development of Anglo-Canadian 

and American engineer organizations, doctrine and equipment.  By 1945 these had 

evolved something of a symmetry that formed the bedrock of NATO engineering 

standards in the post-war era.  The significance of such evolutions sheds light on the 

historical foundation for trends and operations within contemporary NATO activities.  

Therefore a fuller understanding of Anglo-Canadian and American military engineering 

in World War II allows for a richer understanding of modern military operations.  

 Chapter one describes the mobilization of Allied engineering troops for war, 

details their training, and provides a brief introduction to engineer equipment (more detail 

on engineering equipment will also be given in later chapters).  Chapter two considers the 

engineers’ introduction to combat during the early European campaigns in North Africa, 

Sicily and Italy as well as outline some of the lessons learned from those experiences.  

Chapter three describes the unique engineering challenge associated with the Normandy 

landings. Chapter four highlights the combat missions of Allied engineers during the later 

Normandy campaign, including the Seine River assault crossing and the “pursuit phase” 

of the late summer 1944. Chapter five focuses on the final major Allied victory of 1944 at 

the Scheldt Estuary and the continued evolution of engineering methods as well as 

highlight the setbacks met by the Allied armies and their engineers in the fall and winter.  

Chapter six describes the renewed push on Germany in early 1945 as well as the 

effectiveness of Allied engineers as they dealt with the challenges of weather and terrain 

while exhibiting a continued improvement within their method and the employment of 
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doctrine built upon the lessons of 1944.  Chapter seven will describe Allied engineering 

planning and preparation for the Rhine River crossing in March of 1945 as well as the 

American “hasty” crossings of early March. Chapter eight will highlight the main Rhine 

River crossing and reveal that operation as the apex of engineering tactical procedure in 

Northwest Europe. The conclusion ends this dissertation and mentions the legacy of 

World War II engineering. 
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Chapter 1: Mobilization, Training, and Equipment 

 

 

 

 

 

 

 

 

 

Allied military engineering preparation during the inter-war period was fully 

reflective of the growing mobility trends within modern armies.  Engineering formations, 

doctrine, equipment and training revolved around the three-stage concept that dominated 

the engineering story of World War II.  This included the idea that mechanized armies 

needed clear routes of advance, that the enemy would try to deny such routes, and that 

engineering troops were the only force capable of overcoming any blockage, man-made 

or natural, along a route of advance through their skills, doctrine and equipment. 

Engineering mobilization, training and equipment preparations prior to the war’s 

outbreak highlighted the fact that, in theory and practice, Allied engineers were on the 

right path to support large mechanized armies in a modern mobile war. That said, 

Western military preparedness during the inter-war period was colored by the belief that 

a war of the scope and scale of World War I would not erupt again.  In addition, the 

catastrophic effect of global economic failure in the 1930s refocused attention on 
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economic rather than martial matters within Western nations, thus depleting the coffers of 

defense budgets and shifting the focus of the civilian population away from military 

concerns.  As a result, Depression-era armies in most western democracies were skeletal 

in size and plagued by insufficient equipment.58  This meant that once war preparation 

began for the Allies, almost every element was built from scratch.   

The most outstanding characteristic of the Anglo-Canadian and American armies 

was the fact that both armies were citizen-soldier based forces.59  Such armies are 

typically short-lived, mobilized for war and demobilized quickly thereafter.  As a result, 

masses of seasoned soldiers were de-mobilization after World War I, and it was difficult 

to retain their skills in small, financially strapped peace-time forces.  So when the need 

arose again in 1939, a new army had to be created from the ground up and valuable skills 

relearned. This was particularly true within engineering ranks, as members of that service 

were highly trained and bore a unique skill set which made their loss a deep deficit for 

modern armies.60 Despite this, engineering forces were not wholly lacking in a 

foundation when war preparation began as inter-war active and reserve type forces 

existed for both the Anglo-Canadians and Americans.  
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For the Canadians there was, throughout the inter-war years, a small active and 

reserve military force, the Permanent Militia and the Non-Permanent Militia, from which 

to build the larger army once World War II began. With the Canadian declaration of war 

it was recorded that, “The peacetime army establishment of 4,169 has been increased to 

167,417 officers and men, every one of them volunteers for active service at home or 

abroad.”61 A significant number of those individuals activated came from the ranks of the 

Non-Permanent Active Militia or NPAM.62  The NPAM was a reserve army component 

of the Canadian Army which formed the core element of Canadian military structure in 

the inter-war period, serving as a supplement to the Permanent Active Militia, which was 

restricted to a “…legal limit of 10,000 all ranks.”63 By 1930, the NPAM was showing 

deficiencies in many areas due to shifting personnel numbers and there was a distinct 

need for human resources in, “…artillery and ancillary arms,” which included the 

engineers.64  There was an appreciation that in future conflict more engineers would be 

needed. In 1936; the Corps of Royal Canadian Engineers (RCE) was reorganized with an 

increase in troop numbers.65 The expansion of engineering forces was further reinforced 

by the concentration of engineering foundations within the Canadian officer corps.  Like 
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its American counterpart, The United States Military Academy at West Point, the Royal 

Military College of Canada (RMC), focused heavily on creating engineering officers.  

Indeed the RMC was declared, in 1936, as an institution meant, “…to produce officers 

and engineers.”66 The desire to increase engineering ranks within NPAM came not only 

from the natural desire to fill identifiable gaps within the NPAM’s structure, but also 

from the continued mechanization within the inter-war armies and the engineering 

demands such mechanized forces would require. For example General Order 181, 

released on 15 December 1937, called for, “…two regiments of mechanized cavalry and 

four armoured car regiments in the N.P.A.M...”67   Those units would naturally need 

engineering support so as combat unit strength increased so did engineering strength.68 

That increase would continue apace once the peacetime military force moved into its 

wartime construction. 

Canada mobilized its combined peacetime force, the Permanent Militia and 

NPAM, into its wartime configuration, the Canadian Active Service Force (CASF), once 

a state of war was officially declared between Canada and Germany on 10 September 

1939.69  The mobilization of the CASF proved much more efficient and less confused 

than mobilization had in World War I largely as a result of lessons learned from the 

earlier conflict.  To the Canadian public, the CASF was far more favorable than the 

conscription efforts of World War I because it mobilized volunteers and those already 

                                                 
66 Richard Arthur Preston, Canada’s RMC: A History Of The Royal Military 

College (Canada: University of Toronto Press, 1969), 263. 
67 DHH AHQ Rpt # 64, 26. 
68 Ibid.  
69 See, CMEM, Right Hon. W.L. MacKenzie King, M.P. The Organization of 

Canada’s War Effort, Parliament and the Government (Ottawa: J.O. Patenaude, I.S.O., 

Printer To The King’s Most Excellent Majesty, 1939), 4; Stanley, Canada’s Soldiers 

1601-1954: The Military History Of An Unmilitary People, 342. 



 

28 

 

under arms rather than conscripting civilians.  The implementation of conscription in 

1917 during World War I had been met with heavy resistance. The riots which resulted 

from the implementation of that draft nearly tore Canada apart.70 Though the CASF was 

popular publicly, by 1941 increasing pressure from British allies, and insufficiencies in 

personnel numbers, Canada was once again forced to enact a conscription effort in the 

form of the National Resources Mobilization Act or NRMA.71  NRMA, created an active 

draft for home defense and it stayed that way until 1944, when manpower needs overseas 

forced the Canadian government to once again send conscripts into battle.  By the end of 

the war, as a result of inter-war measures and conscription, Canada fielded a force larger 

than any she had in any previous conflict.  This is reflected in Operational Handbook For 

The First Canadian Army, where it is noted that in Northwest Europe from 1944 to 1945, 

“237,000 Canadian men and women served...” 
72 

For the United States, war mobilization began after the fall of France in June 1940 

resulting in the creation of the Selective Service Act of 1940, which drew recruits into the 

military almost two years before the United States actively went to war.73 The American 

Selective Service Act called for the registration of all able-bodied men of military age, 

and the drafting of some of those men into active service.74 Selective Service was 

different from the Canadian National Resources Mobilization Act as it bore no stipulation 

that those drafted into the service were to be employed strictly for home defense. In 
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addition to the draft created by the Selective Service Act of 1940, America’s military 

mobilization efforts involved the federalization of state-based National Guard units which 

afforded the military trained, experienced soldiers, some of long standing service and 

many bearing prior combat experience.75  Drawing on a population of 131,669,275 

people, the Selective Service Act of 1940 and the federalization of the National Guard 

created a massive military pool available for immediate use once the United States 

became an active belligerent. 76 In addition to the Selective Service draft and the 

federalization of the National Guard, the American army benefitted from “militarized” 

civilian programs from which to draw its recruits.  Such programs were created in direct 

response to the Great Depression. To mitigate the economic crisis, President Franklin D. 

Roosevelt had created a variety of socialized programs one of which was, the Civilian 

Conservation Corps or CCC.77  Canada had a similar program though it was less rigidly 

structured and smaller in size. The CCC was at its heart a “civilian” army bearing heavy 

traces of militarization. Such programs had a direct positive effect on martial buildup 

once America began to build her war machine.78  Additionally, the CCC was at its heart a 

construction based organization naturally beneficial to Army engineering.   

Once in service, Anglo-Canadian volunteer recruits and American draftees were 

tested for specific civilian skills potentially applicable to military occupations, as well as 
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aptitude in regard to specific military occupations.  The Canadian Permanent Militia, 

Non-Permanent Militia and later the Canadian Active Service Force had a readymade 

system of classifying incoming recruits in terms of skill. Such testing is described 

accordingly, “… tests are designed to test the soldier’s knowledge and skill in the use of 

the tools of a trade and his ability to perform specified jobs in connection with that 

trade.”79 For the Canadian Army one of the essential elements in the formation of new 

engineer units during the inter-war period was to encourage volunteers whose civilian 

occupation or specialty translated to, or in some way benefitted, military engineering to 

join the engineering forces.80 Military engineering traditionally encompassed a variety of 

roles including construction, lumbering, bridging, concrete work, and plumbing. Due to 

the immediate need for such specialized skills, the army desired that the great majority of 

recruits come to the engineers already bearing sound skill sets.81 In fact, Canadian 

volunteers were given exams, “…to be used as a guide in determining whether the soldier 

is qualified to carry out the duties required of him as an Army tradesman.”82  Engineering 

was therefore the one “combat role” into which civilian skills and trades were directly 

transferable. However, unlike the American army, the Canadian recruit had the choice of 

whether to join the engineering forces or another branch regardless of his skill set.  

 For American draftees a testing and classification system also existed. According 

to Robert R. Palmer the intent was to, “…maintain morale by giving men suitable 
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assignments; to simplify, hasten, and economize the training effort; and to organize the 

available manpower in such a way as to deliver in the shortest time the maximum force 

against the enemy.”83  In many cases the transition was seamless whereby a civilian truck 

driver became an army truck driver. This was the case for Sylvester J. Hergenroeder, an 

American Combat Engineer who served with the Headquarters and Service Company of 

the 2756th ECB.84 

Once recruited and classified, the next step toward making an efficient military 

engineering soldier lay in the basic training of the recruit. As the name implies, basic 

training instills fundamental skills and creates a “generic” set of guiding principles for the 

newly minted soldier. Those principles imprint upon the recruit core military values 

necessary for martial success, while solidifying the military uniformity upon which the 

army relies.85 Upon arrival at a training location, the engineer recruit was subject to the 

discipline essential to the building of an effective soldier. The 13 January 1943 entry in 

the War Diary of the 20th Field Company, RCE, for example lists the training for 

engineering recruits accordingly, “Training for the month to date has consisted chiefly of 

conditioning exercises, Physical Training, Route marches etc.  In addition special courses 

in Physical Training and Small Arms Training for N.C.O.’s are being carried on.”86   

In terms of basic training, the Anglo-Canadian and American systems closely 

approximated each other: both were meant to transform the civilian into a soldier with 
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emphasis on discipline and physical endurance.  As expressed in the Canadian military 

manual for physical training, “All sound training is progressive and lessons in physical 

training must be arranged in accordance with the capabilities of the recruits for whom 

they are intended, gradually increasing in difficulty or severity from week to week and 

month to month, so as to ensure steady and systematic progression throughout the whole 

course of training.”87 Such training for Canadian engineering recruits took place 

primarily at the Engineer Training Centre at Camp Petawawa, Ontario.88 As outlined in 

the Canadian engineer syllabus for 1944, the Canadian engineer recruit, while there, 

engaged in a basic training template using the British system that included, “forty-five 

minute periods and five-and-half-day weeks of 53 periods.”89  In the beginning this 

training lasted for eight weeks, however by 1944 the eight week block had lengthened to 

“…10 weeks trg [training] and is based on a 45-min [minute] period, a 9-period or 6 1/2 

trg [training] day and 6-day week, which is considered the minimum time necessary to 

achieve the above object.” The object of such training was to create, “a sound mental and 

physical base on which to build the fighting soldier.”90 This was done through a rigid 

structure of training in a variety of areas including, drill, marching, physical training, 

firearms training, basic first aid, night training and the practice of a host of other essential 

skills.91  Recruitment and basic training for the American engineering soldier mimicked 
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that of his Canadian ally and was undertaken at a number of places such as Fort Belvoir, 

Virginia.92  

Regardless of the model, national system, or location, the main goal of basic 

training was to provide the recruit with foundations upon which advanced specialty 

training could be built.93 Once the soldier had been basically trained, the next step was to 

provide him concentrated training in the job he would perform.94  This was done in a 

variety of ways, including advanced training, combined arms training, active maneuvers 

and, eventually, overseas training. It was during the advanced training stage that the 

unique properties of the soldier’s individual arm became evident.  Advanced training 

narrowed around the core engineering imperative of the war, which outlined the fact that 

mechanized armies needed clear routes of advance, the enemy would try to deny such 

routes, and engineers would have to overcome enemy and natural impediments to keep 

their armies moving. For the engineering soldier, advanced task-specific training centered 

primarily on two activities: construction and destruction. The concept is defined in the 

book the The 51st Again!, where advanced training is shown to impart significant 

engineering lessons due to the fact that, “…the Engineer had to know explosives and 

demolitions in order to destroy bridges, knock down trees to form abatis, destroy tunnels, 

and blast craters in roads.  He also had to be able to lay minefields, build field 
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fortifications, obstacles and barbed wire entanglements for delaying the enemy.  For the 

army on the offensive, the Engineer had to build bridges, both fixed and floating, build 

and maintain roads and airfields, and clear mines and obstacles.”95 Such points and the 

practice of such procedures occupied engineering troops throughout all stages of 

advanced training and reflected basic doctrinal principles. As noted by Timothy Harrison 

Place, doctrine is, “…the bridge between thought and action, it is the articulating agent 

which ensures – or should ensure – that everyone knows the right thing to do and that 

they all do the same things in the same circumstances.”96 Engineering doctrine, those 

methodological practices specific to Allied engineering forces, were roughly similar in 

the Anglo-Canadian and American armies.  Both American and Anglo-Canadian doctrine 

was heavily influenced by historic martial experience leading into World War II as well 

as the fact that combat engineering tasks, as predicted by inter-war planning, would be 

nearly identical in nature for both armies, fighting a common enemy on a shared front.97 

The foundations of American engineering doctrine in World War II stretched all 

the way back to the American Civil War (1861-1865). By the end of the 19th century, 

however, American engineers were broadening their horizons in terms of doctrinal 

foundations by observing the actions of foreign armies.  Manual publication and doctrinal 

updates based on observations of foreign conflicts just prior to beginning of the 20th 

century revealed that American engineers were open to adaptation based on informed 
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observation of cutting edge practices.  For example, the 1907 Manual Of Military Field 

Engineering preface explains that, “The last general revision made after the Spanish-

American War has been found in some respects faulty in the light of opinions based on 

the last Great War, the Russo-Japanese.” 98 The manual, an engineering hallmark in the 

years just before World War II, reveals the deep interest, on the part of the army as a 

whole, for any mode, method, or practice of engineering work which would facilitate 

rapid offensive movement on the battlefield.  That interest first emerged in the mid-19th 

century when offensive movement came to the forefront as the practical solution to the 

frustrating stalemate which developed during the latter stages of the American Civil 

War.99  

The American Civil War was a formative experience for the U.S. Army. It 

resulted in a vast pool of lessons learned as the American army entered the age of 

industrial combat.  These helped, not hindered as is often assumed, American strategic 

and command decisions in the fall of 1944.  Strategists learned from the Civil War that 

stalemate was a death blow and was to be avoided at all costs. As Edward Hagerman 

writes, “… the use of strategic maneuver on defense turned the 1864-65 campaign 

between the two armies into a trench war of tactical attrition.”100 American commanders 

who led the fight in Northwest Europe were the sons, nephews or grandsons of Civil War 

veterans, had studied the Civil War as burgeoning officers and understood from deep 
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knowledge of the Civil War that modern combat was not won by caution and stalemate 

but rather by mass, power and movement.101  

 The importance of mobility in combat as the arbiter of tactical success was 

further underscored for the United States Army, and its engineer staffs, by America’s 

brief involvement in World War I. Much attention was spent during that conflict on 

breaking the stalemate (the same was true for European armies) which embodied the 

Western Front.  Solutions for that stalemate were addressed expressly through the 

employment of new weapons, such as aircraft and tanks.102 Prior to the employment of 

such weapons, the World War I battlefield was defined by a fixed front marked by 

entrenchments and man-made obstacles, and mobility was generally measured in yards, 

not miles.103 The vast difference between the demands of American engineering work in 

World War I and II was laid out by Major General C.R. Moore in his remarks of 6 

October 1944 entitled Mission Of The Engineer Service where he noted the following, 

The percentage of Engineers to the total force in this war is just about the same as 

it was during the last war but the amount of work to be done is increased almost 

astronomically. [In World War I] There was no port work of rehabilitation to be 

done, no operation of open beaches, no mines to be lifted, very few booby traps, 

and hardly any airfields to be built.  Contrast that with the fighting potentials of 

today and we find that, although the size of an Infantry Division is considerably 

smaller, it now has more than twice the firepower and more than three times as 

many vehicles per hundred men as did those in the previous war.  The burden of 

providing adequate road, rail and port facilities is emphasized by the present day 
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requirement in excess of a thousand tons per day to supply each front line division 

and its supporting troops.104 

 

Like their American counterparts, Anglo-Canadian engineering doctrine was 

based on historic military foundations, particularly the experience of World War I and 

reflective of growing mobility trends which heavily influenced inter-war doctrinal 

procedure.  General engineering concerns for the Canadian Army were largely limited 

along the Western Front just as they were for the Americans until the strategic and 

tactical shift which took place in the last half of the war.  It was then that Canadian 

engineering found renewed purpose and engineering troop presence increased.  It is noted 

in by Captain Harwood Steele that,  

On March 20th [1918] the Fifth Canadian Divisional Engineers arrived … from 

England. They came … to augment the force of technical units at the disposal of 

the Canadian Corps.  Their arrival when skilled men were in such demand was 

not a moment too soon, for on the following day the last bid of the enemy for 

victory was launched.105  

 

In September 1918 Anglo-Canadian forces launched a major counter-offensive 

which resulted in one of the largest Canadian engineering operations of World War I at 

the Canal Du Nord; part of the massive attack to cut-off Cambrai, a vital part of the final 

offensive drives of 1918.106 At the Canal Du Nord, “…the Engineers had rapidly 

prepared the bridges and roads, advanced the light railways, and pushed forward the 
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personnel and all material necessary for future construction.”107   The engineering task 

was daunting as the Canadian Corps, under the command of General Arthur Currie was, 

“…to channel 50,000 men, guns, tanks, and support vehicles through a 2600-yard 

defile”108 and across a wide dry gap.  The preparations necessary to launch the attack and 

to seize the objective on the far side of the canal depended on the speed and skill of the 

engineers in establishing a crossing over the canal for attacking troops.  The scene is 

described in the following passage, 

The Canadian Corps, under General Sir Arthur Currie, was put in charge of 

operations conceived as a set-piece attack [across the canal]. Because of the 

extremely narrow divide, at zero hour on September 27, the battlefront presented 

only two brigades on the left and one on the right, with a creeping artillery 

barrage and sappers following over hastily-built bridges, pontoons and cork slabs 

baled with wire netting. One artillery subsection supported each divisional 

artillery section behind the front line. Once across the canal, troops would 

reassemble and the front had to be widened at lightning speed from 2,600 metres 

to 15,000 metres in order to circle Bourlon Wood, capture the Blue Line and 

prepare to press forward toward Cambrai. In 12 hours of fighting, the Canadians 

covered approximately 8,500 metres of ground with the 4th Division's 38th, 87th 

and 102nd Battalions arriving first and the 1st Division's 1st and 13th Battalions 

following with greater difficulty.109 

Canadian engineering operations supporting the above attacks included preparation for 

the assault whereby, “Light railways, roads, bridges, and water-points were constructed 

right up to the forward area, and the bridging material which would be required … was 

accumulated well forward.”110 Such preparations were necessary as, “The enemy had 

blown up all the bridges … and was holding a command position on the eastern bank of 

                                                 
107 DHH, Report of the Ministry: Overseas Military Forces of Canada 1918 

(London: Printed By Authority Of The Ministry, Overseas Military Forces of Canada, 

n.d.), 153. 
108 Barrett, “General Sir William Arthur Currie: A Common Genius For War” in 

The Army Doctrine & Training Bulletin, 56. 
109 http://www.collectionscanada.gc.ca/firstworldwar/025005-1600-e.html, 

accessed July 2, 2014. 
110 DHH, Report of the Ministry, Overseas Military Forces of Canada, 1918, 156.  



 

39 

 

the Canal with a large number of machine guns.”111  That situation was exaggerated by 

the fact that, “The Canal Du Nord was … a serious obstacle.  It was under construction at 

the outbreak of the war and had not been completed … The average width was about 100 

feet…”112 The attack, as described above, was launched and undertaken with great 

success and it is noted that,  

The success … was to a large extent due to the exertion and skill displayed by the 

Canadian Engineers in every branch of their activities, notably in bridge-building 

and repair of roads. The enemy had set a large number of Tank mines and “booby 

traps”, and in one sector alone the Engineers removed over 200 Tank mines, thus 

greatly facilitating the operation in progress.113 

 

  The key indicator of future of engineering operations, in terms of how Allied engineers 

would operate in World War II, in response to mobility support and sustainment, in 

comparison to the attack on the Canal Du Nord is alluded to in the following passage, 

“Provisions were … made for Engineer Units to move forward immediately following the 

assault troops, to effect immediate repair to the roads and crossings of the Canal in order 

to enable the Artillery to move up in support [of] the Infantry.”114  In construction and 

design the Canadian assault and the German defense, as well as the terrain impediment 

faced by Canadian forces and the role of the engineers in overcoming impediment along 

the Canal Du Nord foreshadowed similar operations in World War II.  

Engineering operations at the Canal Du Nord, and the attack those missions 

supported led, in part, to the termination of the war and highlighted burgeoning mobility 

themes in relation to tactical victory and engineering support. Vehicular-assisted assaults 

and fast moving infantry attacks as exemplified by the attack at the Canal Du Nord 
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defined the end of World War I and foreshadowed combat action in World War II.115 As 

noted by Blanche D. Coll,  

During World War I as throughout the previous century the pick and shovel had 

been the symbol of the engineering soldier, expressing both the overwhelming 

importance of construction as an engineer duty and the reliance on manpower.  In 

1930 hand labor, supplemented by horse – and mule-drawn wagons, road graders, 

and scrapers, still furnished the basic power for everything … Nothing could have 

been more obvious than the fact that manual labor and horsepower were 

incompatible with the tempo of the new army.116 

 

 Mainstream mechanization, from the end of World War I onward, changed the style and 

implementation of engineering equipment. 

During the interwar years, as a result of the overall mechanization of the armies, 

engineers of the Anglo-Canadian and American armies experienced a rapid changeover 

from animal and man-powered tools and vehicles to tools and vehicles powered by 

electricity, diesel and gasoline in order to keep apace with combat arms formations.117 

Therefore on the cusp of World War II, Allied engineers saturated their units with 

motorized and powered tools ranging from air compressors to heavy duty cranes.118  One 

need only look at the equipment manifests in publications such as, Notes On War 

Organization which appeared in 1939. It lists a plethora of tools and vehicles, including 

common items such as heavy duty trucks, construction specific tools such as hammer 
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drills, chain saws, grinders and drilling machines.119  Further trends are recorded in a U.S. 

Army document from 1944 that,  

The [mine] detector set SCR-625 has made easier …– the detection and removal 

of enemy mines and booby traps … the M2 steel treadway bridges … were factors 

of prime importance in aiding the rapid stride of our armored and other ground 

forces…Pierced plank landing mat … proved its worth time and again wherever a 

rapid expedient means was needed for quick surfacing of roads, beaches, or 

swampy terrain.120   

 

Overall, engineering equipment focused on one or both of the foundational doctrinal 

principles underscoring engineering missions, construction and destruction. Some 

traditional elements remained largely unchanged, due to their practicality, though they 

were updated to fulfill their traditional purpose in a modern setting. One of those 

elements epitomized the role of engineers as supporting agents for tactical mobility in 

Northwest Europe, the tactical bridge. Such equipment highlighted the third guiding 

principle of Allied engineering in World War II, the ability to overcome manmade and 

natural impediment through the employment of specialized equipment.  

Bridging procedure and bridge equipment preference for the American army was 

based largely in traditional 19th Century Civil War models.  For example the central piece 

of tactical bridging equipment for the American army from the Civil War era onward was 

the pontoon bridge.  This bridge type underscored the American method of leaving 

tactical bridges in place long after the tactical phase had ended.121  Pontoon bridging was 

quick, durable, easily repairable, and highly mobile as well as being largely disposable.  

Traditional American bridging doctrine reflected the belief that once the tactical bridge 
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had been established and the bridgehead widened, the next concern for the front-line 

engineer was the crossing of the next impediment, not the replacement of temporary 

bridging by more permanent structures.  Therefore the disposability of tactical bridges 

was a core element in American engineering doctrine leading into and continuing 

throughout World War II.  The job of replacing tactical bridging was to be left for line of 

communication engineers who established main supply routes and built fixed support 

bridging. When General Andrew Humphreys described the following scene in the last 

year of the Civil War, “The canvas bridges were taken up on the 4th [May, 1864], and 

joined the corps to which they belonged. The wooden bridges were left for the trains and 

Ninth Corps,” he described, in essence, the bridging doctrine and the equipment that 

carried the American army well into the 20th century.122   

American military tactical bridging in World War II leaned heavily on the 

pontoon bridge; however by World War II the type of pontoon being primarily used was 

different from its 19th Century counterpart.  The major difference was the heavy 

employment of pneumatic pontoons primarily in the form of the, “M-2 Steel-Treadway 

Bridge”.123  Despite concentration on pneumatics, boat-type pontoons were also used in 

large numbers.124  The tactical advantage of pontoon type bridging, particularly the 

pneumatic variant, was the speed of its construction, its ease of disassembly and the ease 

of its repair when damaged.  The advantage of pontoon bridging (particularly pneumatic 

pontoon bridges) during World War II, as discovered by the engineers was the fact that 
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they distributed high stress and load levels more efficiently than other types of tactical 

bridging due to their flexible nature.  This allowed heavier traffic to cross more closely 

spaced and in heavier form than other types of tactical bridging allowed for.  In fact, “To 

meet the demand of heavier tanks, heavier trucks, and heavier trailer load, the Engineer 

Board redesigned the Steel-Treadway Bridge…,” by 1943 so that, “…bridge capacity has 

jumped from 27 tons to 40 tons.”125  By the end of the war this limit would be pushed 

even further to 70-plus tons. (See Appendices 17, 18) 

Pontoon type bridging for the American army by 1939-1941 included the M1938 

Pontoon Boat Bridge for 10-ton loads, the M1940 Pontoon Boat Bridge for 25-ton loads, 

M-3 Pneumatic Bridge for light tanks and the M-2 Steel-Treadway Bridge, using 

pneumatics, for medium-sized tank traffic.126  Of these, the M-2 Steel-Treadway was the 

most recognizable and the most relied upon tactical pontoon bridge.  Evidence of the 

prominence and importance of this form of bridging can be found in the fact that 

Treadway Bridge Companies were part of the detachable engineering support elements at 

the Corps level of the American army.127   

Canadian bridging doctrine and equipment was firmly entrenched in the British 

model at the outset of World War II.  Like their American counterparts, Canadian 

engineers drew upon historical experience in terms of doctrine and equipment 

development and use.  The approaches of Canadian and American engineers are nearly 

identical in the sense that both facilitated the continual movement of necessary elements 
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forward however America’s defining “modern” engineering experience was the Civil 

War of 1861-65, which predated World War II by eight decades.   Canada’s movement 

into the “modern” engineering module began a mere twenty years before World War II 

during the latter stages of World War I. Like the American army, bridging concerns and 

engineering developments were largely limited during the stalemate on the Western Front 

but as a result of strategic and tactical shift in the last half of the war, particularly 1918, 

bridging came once again to the forefront.  In the end, “…326 steel girder bridges were 

erected by British Engineers, in addition to large numbers made of timber and pontoon 

equipment.” 128    

Late war developments impacted tactical bridging trends. Like their American 

Allies, the Anglo-Canadians relied on a variety of tactical bridges at the outset of World 

War II meant to respond to the increased mechanization of the inter-war period.  These 

British-designed bridges included the Mark V Pontoon Bridges which used pontoon 

boats, or “Floating Boat Equipment” (FBE).129  In addition a small box girder-type bridge 

was employed in the same class.130  Both of those systems fulfilled lightweight bridging 

needs and had a load capacity of 24-tons. Heavier bridges in the form of the large box 

girder bridge and the “Hamilton Bridge” were capable of loads up to 30-tons, but were 

hampered by slow, labor intensive assemblies which largely defeated their tactical 

tractability.  All of these bridges suffered limitations and it was clear, on the horizon of 
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World War II, that a tactical bridge with heavier load capacities and quicker construction 

times was needed.131 (See Appendix 17) A better system was also needed to facilitate 

river assault procedure. Identical for both the Anglo-Canadians and American armies, 

this procedure included, reconnaissance of proposed crossing areas, crossing site 

selection, equipment preparation, initial river assault and bridgehead creation (usually via 

boat) on the far (opposed) shore. Subsequent ferrying operations and tactical bridge 

construction for increased traffic passage would follow.132  These demands eventually led 

to the invention of the “Bailey Bridge”.  

The invention, production and distribution of what would become the standard 

tactical bridging system for the support of combat force mobility within the Anglo-

Canadian and American engineering equipment epitomizes the engineer story of World 

War II. The Bailey Bridge’s birth resulted from the need to, “…meet the requirement for 

a new 40 ton capacity bridge.” Its blueprint involved various properties so that 

“Maximum flexibility [was] to be aimed at, enabling the bridge to be used, if possible, as 

a pontoon bridge as well as a fixed bridge, and with deck and girder systems that could be 

strengthened at will, preferably in situ, to cope with a wide range of spans and bridge 

loads.” As H. Joiner wrote, “All parts to be made from readily available materials, 

avoiding the use of aluminum alloys, for which aircraft production had priority…”; 

“Parts [were] to be capable of manufacture by almost any engineering firm…” with, “All 

parts to fit a standard 3-ton GS [General Service] lorry, and with no part to exceed a six 
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man load.”133  Those elements set the minimum requirements for the bridge, but its 

versatility would go far beyond those basics needs.  The Bailey Bridge was, in fact, a 

“system” capable of adaptation to almost every situation. The combinations in which the 

Bailey could be constructed varied depending on the need at hand, a flexibility which led 

to the Bailey’s widespread issue in every Allied army. One of the Bailey’s greatest 

appeals was the fact that it was capable of holding weights from 40 to 70 tons, which 

accounted for the entire gamut of weight of medium and heavy tanks and vehicles used 

by the Allies until the start of 1945.134 

Despite its flexibility and usefulness, the Bailey was not always met with 

enthusiasm, particularly among engineering troops tasked with constructing them.  One 

engineering soldier wrote that, “Sir Donald Bailey may have invented the greatest 

sectional steel bridge ever known to man and it may have been a boon to military science, 

but to the engineers who had to lift the sections, push them over some icy river, bolt and 

weld them together, they were pure hell.”  The “…wrenched kidneys to crushed feet, 

skinned hands and even, occasionally temporary blindness…” all caused a vibrant hatred 

for the Bailey and its construction requirements, particularly in adverse conditions.135 

Sergeant Henry Giles of the 291st ECB, decried the Bailey stating,  

I wish somebody, someday, would tell what a lot of damned hard work it is to 

build a Bailey under even the best conditions.  I know they are a marvelous 

invention.  And I know they help[ed] the war effort   But I’d like to boil Sir Henry 

[sic] Bailey in oil, myself, for inventing them.136 
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 Despite perceived pitfalls and dislike amongst those who had to construct them, the 

overall functionality of the Bailey Bridge turned it into an iconographic element of Allied 

engineering in World War II and a steadfast element defined by the third principle 

dictating Allied engineering in World War II, the engineer as facilitator of forward 

movement through the employment of specialized equipment.  It was however just one 

part of the inseparable combination that included highly skilled soldiers, established 

practices and motorized, powered and specialized equipment.  

 Bridges, though highly evident in the manifests of Anglo-Canadian and American 

equipment rosters and highly visible in mobility and major river crossing operations 

throughout the war, were only one of the major pieces of engineer mobility support 

equipment intended to keep Allied armies moving.  Assault and Storm boats were also 

vital engineering support equipment and key elements in the assault phases of major 

engineering operations against opposed river lines in Northwest Europe.  They were also 

part of the equipment rosters for a variety of Anglo-Canadian and American engineering 

units at the Army, Corps, and Divisional level.  An American Engineer Combat Battalion 

working at the divisional level, for example, by 1944 would be equipped with ten Assault 

boats for use in river crossing situations.137  For the Americans boating equipment 

included the M1 and M2 assault boat, Storm boat and Pneumatic Float.138  For the Anglo-

Canadians boating equipment included Assault Boat Mark I, II, III and Storm Boat Mark 

1.139  Boats were divided by class and function.  The American M1 and M2 assault boats 
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– the M2 replaced the M1 after 1943 – were meant to be light swift vehicles, paddled by 

the troops in them and used for delivery of attacking infantry to the far shore of an enemy 

river-line.  Both were wooden. The American Storm boat was a larger wooden boat that 

could hold more men and equipment, cross wider bodies of water and get there faster due 

to the employment of motors.  John Sliz defines the function of the American Storm Boat 

accordingly, “The U.S. Storm Boat was a rugged assault raft designed to transport troops 

assigned to the mission of securing the first objectives in a deliberate river-crossing 

operation.”140 An American storm boat could carry seven men and their equipment, seven 

men and a light machine gun, or 1860 pounds of cargo to name just a few of its uses.141 

The American Pneumatic Float was used for bridging (by Treadway Bridge Companies) 

or for personnel.  Of the three varieties the 25-ton float was used strictly for bridging 

while the smaller 6 and 10-ton varieties were used either for either for personnel 

requirements, rafting or bridging.142   

 Like their American counterparts, Anglo-Canadian engineers drew on a variety of 

boats for a variety of reasons.  Anglo-Canadian forces started with the Assault Boat Mark 

I and Folding Boat Equipment (FBE).143  FBE’s were generally used for bridging which 

is why two similar types of boats were employed.  The FBE remained in service 

throughout the war; however the Assault Boat Mark I was replaced by the Mark II at the 

outset of World War II and that in turn was replaced by the Mark III version in 1944. In 
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design and function the Assault Boat Mark I was similar to the American M1 and M2 

Assault Boats.  Also, like the Americans, the Anglo-Canadians employed a Storm Boat.  

The Anglo-Canadian Storm Boat was also powered by an engine, so it was fast, and 

capable of crossing wider bodies of water. However unlike the American Storm Boat, the 

Storm Boat Mark I could hold a much heavier load including a crew and a Jeep or a crew 

and a six-pound field gun.144  It is of note that the mainstream engine for both the 

American and Anglo-Canadian storm boats were the American made Evinrude outboard 

engines.145 This one small point shows the wartime interface between the Allied 

engineers. Tactical bridging and assault and storm boats were supplemented by rafts from 

the outset of the war and would later be supplemented (and in the case of storm boats 

superseded) by the employment of Amphibious vehicles such as the DUKW and Naval 

Landing Craft like the LCVP (see later chapters).  It must be noted however that the 

above equipment represents the river assault mission which was just one part of the 

mobility support and sustainment mission allotted to Allied engineers.  

 Non-river assault equipment contained within Allied engineering formations, both 

non-vehicular and vehicular, comprised the balance of equipment used in the Allied 

engineering mobility support mission during World War II.  In every formation of Allied 

engineering units from the Army down to the Anglo-Canadian Field Company section 

and the American Engineer Combat Battalion squad there existed a wealth of vehicles.  

Everything from the heavy road grader to the motorcycle, engineering echelons like their 

counterparts in the combat arms were highly mechanized, in part to keep pace with 
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motorized combat echelons and in part to move necessary equipment and supplies to the 

site of engineering operations.  An overview of just one American ECB or Anglo-

Canadian Field Company, reveals the wealth of vehicles contained within engineering 

formations to move men and equipment.  The Anglo-Canadian Field Company (1940 

configuration) contained within its Headquarters Company one bicycle, four motorcycles, 

two 8 cwt  trucks, two 15 cwt trucks, one 15 cwt water truck, 6 cwt. General Service 

trucks.146  Each of its three sections included three motorcycles, one 8 cwt truck, two 15 

cwt trucks, one 15 cwt truck (with compressor) and four 30 cwt trucks.  This number 

increased when the Field Company reconfigured in1944-45 so that forty-one vehicles and 

ten motorcycles were contained within each Field Company.147 (See Appendix 7) For 

American ECBs, the case was similar though heavier vehicles were contained within the 

Battalions due to its size.  In 1943 the Engineer Combat Battalion Headquarters had four 

½-ton trucks, five ¾-ton weapon’s carrier trucks, two ¾-ton general purpose trucks, 

command, ten 2 ½-ton trucks and one 4-ton wrecker.  Each of the three Battalion 

companies had four ½ -ton trucks, one ¾ -ton truck, weapon’s carrier, one ¾ -ton truck, 

command, four 2 ½ -ton cargo trucks, nine 2 ½ -ton dump trucks and one 4 – ton cargo 

truck.  Like their Anglo-Canadian counterparts, this number increased in 1944-45. (See 

Appendix 12) 

 Many of the vehicles of both the Anglo-Canadian and American engineering 

formations, those not specifically designed for engineering operations such as graders and 

bulldozers, were general purpose trucks and jeeps used to move engineer equipment and 
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personnel.  For all Allied engineering formations such equipment included but was not 

limited to land mine detectors, power tools, compressors, generators, bridge parts, boats, 

cooking supplies, radio supplies, wrenches and medical supplies.148  For all frontline 

Allied engineering units it must also be remembered that American ECBs and Anglo-

Canadian Field Companies carried a full range of weapons as well because engineers 

were often at the forefront of an assault or used, when needed, as emergency infantry.  As 

noted in an American review of engineering operations, “An important secondary 

mission of combat engineers is to enter combat as infantry.”149 It is important to note that 

both the Field Company and the ECBs carried a range of weapons from personal arms 

carried by engineers, to large unit support weapons such as machine guns.  (See 

Appendix 11) For all Allied engineers the equipment fielded, from simple land mine 

detecting units like the American SCR-625 (portable landmine detector) up to the 4-ton 

wrecker truck, was designed and employed in accordance with the doctrinal manifesto of 

destruction and construction, and foreshadowed the need to facilitate mechanized Allied 

combat echelons whether the task was demolition removal or heavy bridge 

construction.150    

One of the most critical elements in preparing an army for war was inter-arms 

training, as lessons from such exercises were directly transferable to combat operations 
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once the armies moved to the battle zone. This was of particular importance during 

World War II when engineers, for the first time, were tasked with assisting and sustaining 

massive vehicular armies.  Such exercises therefore tested engineering doctrine and 

equipment in relation to their new expansive role as mobility facilitators for mechanized 

armies. Combined arms exercises matched up infantry, artillery and engineer troops 

amongst others, in broad-scale exercises in the United States and Great Britain. As a 

Canadian training pamphlet stated, “All ranks of engineers must understand that they 

exist solely to assist the other arms and services in war.  Training in co-operation with 

other arms is therefore the final stage in the sequence of training for war.”151 These 

exercises also gave soldiers from different arms an understanding of what those outside 

their branch did. Such training activities involved engineering troops functioning as an 

attached, embedded organization within infantry and armored units, and completing 

mobility assistance duties such as roadway repair and tactical bridging operations.152  

This they did always with the idea that “…Primary mission of Engineers is to keep 

Armies moving to attack.”153 Such statements are again reflective of the three principles 

guiding Allied engineering operations in World War II.   

  A major combined-arms exercise in which Canadian engineers figured 

prominently was Exercise SPARTAN launched in March 1943. Exercise SPARTAN was 

meant to test First Canadian Army’s ability to break out of a lodgement on the French 
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coast, its primary task in the much-anticipated Overlord (Normandy) landings.  In 

particular, this included turning loose an armored corps of two divisions through a gap 

carved in the enemy positions. It was not only to train troops for the combat zone, but it 

also was meant to expose doctrinal strengths and weaknesses prior to deployment.  For 

the engineers attached to the exercise, the maneuver highlighted the fact that inter-war 

theory, preparation and training had set them on the right track.  “The general underlying 

idea [of] the exercise,” according to a contemporary report, “was that England 

(representing part of the continent of Europe adjacent to the British Isles) was divided up 

into three separate countries…” in order to simulate an Anglo-Canadian-American 

breakout and advance from a bridgehead on the European Continent.154 To “break out” 

First Canadian Army was to attack northwards from its lodgement on the English 

Channel coast, and wheel west of London.  One of the main elements of the exercise was 

the concept that,  

The [imaginary] German commander’s appreciation was … to fight if possible on 

a “prepared battleground” …hedged round with demolitions, or alternatively to 

move down the east bank of the THAMES and destroy any forces crossing south 

of OXFORD before they could bridge the river and get their supporting weapons 

across.155  

 

That exact scenario foreshadowed the missions of Allied combat and engineering support 

during the breadth of the campaign in Northwest Europe.  

The core plan for SPARTAN was to include two phases meant to mimic “a.) the 

seizure of bridgeheads … in co-operation with U.S. Forces b.) …subsequent invasion … 
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across the unfortified frontier.”156  The First Canadian Army was the main attacking force 

with it’s I and II Corps and attached British XII Corps, representing the “Allied” ground 

force. This breakout role was, in fact, the role assigned to First Canadian Army in the 

1943 plan for the assault on France. The goal, and overall lesson learned, was that highly 

mobile advances, breakthroughs, and continued mechanized offensive movement were 

the keys to victory in the combat scenarios simulated by SPARTAN. As noted in 

Canadian Military Headquarters Report No. 94, “…the important factor of speed, coupled 

with … superiority in armour,” were the highlighted keys to tactical success on the 

ground.157 

During SPARTAN Anglo-Canadian engineers were tasked with supporting ten 

infantry and four armored divisions.158 This resulted in, “A total of sixty bridges … 

constructed during the operation of which about half were actually used, the other half 

being on token sites.”159  In spite of the huge demand placed upon the engineers and the 

difficulty of the task they faced during the exercise, it was recorded that, “Some very 

good performances were achieved, a notable example being the construction at night in 

14 hours of the Bailey pontoon bridge at PANGBOURNE by 13 Canadian Field 

Company, a unit which had not previously handled this type of equipment.”160   

Flexibility, prowess and technical ability marked engineer performance during the 

entirety of SPARTAN, and it was shown that engineers could keep pace with infantry and 

armor units moving swiftly in the offensive while rendering enemy defensive operations 
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mute.  Furthermore, the fielding of large armies in exercises such as SPARTAN reinforced 

the engineers place in the Table of Organization and Equipment for the Allied armies. 

(See Appendices 1, 8, 9, 14) 

Due to the need for mobility support and sustainment engineering troops 

populated every level of the Allied armies during World War II from the highest echelons 

down to the tactically operative Anglo-Canadian Field Company and American Combat 

Battalions that fought alongside front-line infantry and armor units.161 Their 

compositions, often based off of historical models but updated to meet the needs of the 

new mechanized armies, were structured during the inter-war period to give the greatest 

amount of support. This further reinforced the engineers’ position in the third part of 

three elements dictating Allied engineering in World War II: the engineer as specialist in 

overcoming manmade and natural impediments to forward movement of combat 

echelons. The only higher organization not anticipated prior to 1939 was the “Army 

Group”. In the Northwest European Campaign, the significant size of Allied armies 

necessitated the creation of the “Army Group”, which was comprised of several 

individual field Armies, which were typically built on three Corps, bearing a strength of  

anywhere from 90,000 to 300,000 plus personnel.162 Initially the 21st Army Group was 

the single Allied Army Group and remained the only British Army Group in Northwest 
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Europe following the invasion of France in June 1944. As American forces increased in 

size however they were collected into their own national army groups, the 12th United 

States Army Group was the first of these in Northwest Europe and included the First, 

Third and later the Ninth United States Armies. The Americans later developed a second 

Army Group, the 6th Army Group, which was comprised of units drawn into Northwest 

Europe from the Italian Theater as well as Free French forces. 163  

Despite a “national” designation, 21st Army Group in particular was not uniquely 

British. It included Polish, Dutch, Belgian and Czechoslovakian nationals, as well as the 

First Canadian Army.164 In early 1945 the Ninth United States Army came under 21st 

Army Group command for an extended period, and the First United States Army was 

under British command for a greater part of the Normandy campaign.  Therefore, the 

separation of American and British forces into distinctive “national” Army Groups was 

not rigid. It must be further noted that engineering formations and the separation of 

engineering tasks within the Allied Army Groups and lower command organizations 

were largely similar within the above Army Groups regardless of national origin.  (See 

Appendices 1, 9) 

 In order to ensure the maximum amount of mobility, Anglo-Canadian and 

American Engineering units were attached to formations as large as an Army and as 

small as regiment or brigade.  For the Canadian forces engineering formations ran the 

gamut from Army Headquarters Groups down to the sub-sections (later sections) of the 

                                                 
163 Omar N. Bradley, A Soldier’s Story (New York: Henry Holt and Company, 

1951), 529. 
164 Grodzinski, Operational Handbook For The First Canadian Army, 1944-1945: 

Formation Organization, Staff Technique and Administration, 7.  
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Field Company.165  At the highest level were the Headquarters Army Group, Royal 

Canadian Engineers (RCE) and Army Headquarters Platoon RCE.  The Army 

Headquarters Platoon was formed in October of 1943 following the establishment of the 

First Canadian Army (April 1942).  The job of the Army Headquarters Platoon, which by 

1944 contained thirty-nine enlisted men and one officer, as well twenty-one vehicles and 

forty weapons was to oversee general engineering tasks for First Canadian Army and 

serve as the de facto higher headquarters for the daily engineering operations of that 

formation.  In 1945 Army Headquarters Platoon totals increased to forty-four enlisted 

men and one officer, twenty-four vehicles and fifty-five weapons. The Headquarters 

Army Group was formed in 1944 and was designed to command 1 and 2 Canadian Army 

Troops (CAT) which engaged in heavy engineering operations and missions such as 

large-scale road reconstruction, railroad rehabilitation and semi-permanent bridging.166 In 

1944, the Headquarters Army Group had twenty enlisted men and four officers as well as 

ten vehicles and twenty-seven weapons.  By 1945 this number had increased to twenty-

six enlisted men, five officers, fifteen vehicles and thirty-four weapons.167  For both 

Army and Corps level units there were “Chief Engineers”, commanders who oversaw the 

overall operations for those formations.  The Chief Engineer for the First Canadian Army 

was Brigadier General Geoffrey Walsh.168  Walsh was a graduate of the Royal Military 

Academy and was commissioned, upon graduation, into the Royal Canadian Engineers.  

                                                 
165 See, CMEM, Royal Engineers, Notes On War Organization; 1-5; Sliz, 

Encyclopedia of the R.C.E. in WWII, Part One: The Field Units (2010), 1-25.   
166 Sliz, Encyclopedia of the R.C.E. in WWII, Part One: The Field Units, 23-25. 
167 Ibid, 25. 
168 The Twenty-Third Story, 23 Field Company R.C.E. (Montreal, 1947), n.p.  
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 Below the Army level engineering command structures lay the Anglo-Canadian 

Army and Corps engineering formations that did the work along the front.  Like their 

American counterparts, these organizations commanded a variety of units and equipment 

in order to support larger formations, and to sustain larger operations such as road 

development, bridging improvement, and other larger tasks needed to support an assault 

or develop the Line of Communications.  As noted in the 1939 version of Notes On War 

Organization for the Royal Engineers, whose template the Royal Canadian Engineers 

used, there was no fixed blueprint for engineering groups held within the Army or 

Corps.169  At any time the troops found at the Army or Corps level could include both 

regular and specialist engineering units such as, Army Field Companies, Corps Field Park 

Companies, Army Troops Companies (Base and Line of Communication), Road 

Construction Companies, Reinforcing units such as Engineer (base) Workshops and 

Workshop and Parks Companies, Supporting units such as, Quarrying Companies, 

Tunneling Companies, Boring Sections and Postal units.170   

Engineer organization at the Army Group, Army and Corps levels was primarily 

concerned with the basics of existence; building, creating, sustaining infrastructure 

behind the lines. The “combat” engineers for Anglo-Canadian forces were those that 

inhabited the divisional level and worked directly on the front-lines to support the 

mobility of tactical bodies during the assault phase, and directly after, as embedded 

members of infantry and armor divisions.  For the Anglo-Canadians two organizations 

provided the basic engineering needs of fighting forces at the divisional level, the Field 

Company and the Field Park Company. Both formations would undergo structural change 
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in light of combat experience and the needs of keeping large formations tactically mobile. 

(See Appendices 3, 5, 7) 

The original configuration of Army and Corps Field Park Companies in 1938 held 

eighty-eight enlisted men, four officers and seventeen vehicles (mixed variety) with 

equipment.  This number was increased to 112 men, four officers, thirty-nine vehicles 

(mixed variety), a crane and three bulldozers once Canadian forces entered the combat 

zone.171  The Army and Corps Field Park Companies were mirrored by the Divisional 

Field Park Companies, save for the fact that Divisional Field Park Companies also had a 

Bridging Platoon which became an independent formation for a time after 1943.172 Field 

Companies at the Divisional level had the same configuration at the Army and Corps 

level. (See Appendices 3, 7, 8) 

 Anglo-Canadian divisions generally had a triangular organization three infantry 

brigades, each of three battalions.  Field engineer organization followed that pattern and 

engineers were divided throughout the structure. Each infantry division held three Field 

Companies and each armored unit division (which had basically a two brigade structure) 

held two.  As noted by John Sliz,  

The three field companies in an infantry division … were used in direct support of 

the fighting troops and their functions included building bridges, lifting 

minefields, operating rafts and boats on river crossings, carrying out demolitions, 

preparing defensive works and road repairs.173  

 

The Field Company therefore fulfilled all the basic functions outlined as engineering 

tasks for support of mechanized fighting units.  
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The Field Company, tasked with direct support at the front, began in 1940 with 

two hundred thirty-seven enlisted men and five officers broken into four groups, a 

headquarters and three sections. Those sections could be broken down further into a sub-

section, the smallest working body in the Anglo-Canadian engineers at that time.  Each 

section was comprised of sixty-three enlisted men and one officer with eleven vehicles, 

and each sub-section contained twelve enlisted men and one vehicle.  This changed in 

1944 when those components of the Field Company termed “sections” became 

“platoons” and “sub-sections” became “sections”.  As noted by John Sliz, the platoon 

was, “designed to be self-sufficient  and hence was very large – almost double the size of 

an Infantry Platoon…”174 The organizational change brought with it a manpower and 

equipment expansion which put forty-five enlisted men, four officers and eighteen 

vehicles in the headquarters platoon, and sixty-eight enlisted men and one officer and 

thirteen vehicles in the other three platoons for a total of two hundred forty-nine men, 

seven officers, fifty-seven vehicles (mixed variety) tools and weapons.  The 1944 

conversion would typify the configuration for the Field Companies entering the fight in 

France, and would remain unchanged through to the end of the war.175 (See Appendices 

3, 6) 

 Though a large field formation (with platoons larger than their infantry 

counterparts) and responsible for a variety of detailed tasks from the division level down, 

the Anglo-Canadian Field Company was much smaller than its American counterpart, the 

Engineer Combat Battalion.  While both the Anglo-Canadian Field Company and the 
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American Engineer Battalion were principally designed to assist in tasks at the division 

level and lower, the Anglo-Canadian Field Company, due to asset limitations could not 

fulfill their role as an independent organization the way an American ECB, could. The 

Anglo-Canadian Field Company did not have the organic manpower, vehicle, equipment 

levels necessary to independently complete division level jobs which were their primary 

task. Therefore the Anglo-Canadian Field Company paired with a second organization; 

the divisional Field Park Company – based on the British model – whose job it was to 

directly assist the Field Company, in terms of extra manpower, equipment and vehicles 

when working on road, bridging or other large engineering projects.  As noted in the 

Encyclopedia of the R.C.E. in WWII, the Divisional Field Park Company, “…was born to 

handle the workshops and stores … Also, it would provide a section for Folding Boat 

Equipment and small box girder bridge.”176 In substance the Divisional Field Park 

Company was the same as the Army or Corps Field Park Company however it also had a 

Bridging Platoon and six less men – heavy equipment specialists – than Army and Corps 

Field Park Company formations.  After 1943, for a time, the Bridging Platoon of the 

Divisional Field Park Companies became a detached command for use where and when 

needed.177 The platoon was originally designed to handle the boat and bridge equipment 

within the Field Park Company.  In 1941 the platoon of the Field Park Company 

contained twenty-five enlisted men and one officer, with fourteen vehicles (mixed 

variety) and both Folding Boat Equipment and Small Box Girder Bridges. The Divisional 

Field Park Company was attached to every two or three Field Companies within an 

infantry or armored unit, thus rounding out the engineering compliment for any fighting 
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division.178  (See Appendix 8)  Therefore, in divisional level operations the Anglo-

Canadian engineers would employ, per infantry division, three Field Companies each (?) 

bearing 256 men and officers and fifty vehicles and one Field Park Company with 157 

men, officers and sixty vehicles in 1939-1940.  In 1944-1945 Anglo-Canadian 

engineering numbers were generally the same with Field Park Companies using the same 

configuration they had held in 1939. Field Companies in that timeframe were also similar 

their early war configuration save for the addition of two extra officers and the loss of 

one vehicle.  Organically, the most radical change for Anglo-Canadian Field Company 

structure was the conversion from sections to the platoons, where were similar to the 

platoons found in an American ECB, company. It must be noted that  the continued use 

of the two-unit system, Field Company and Field Park Company, is reflective of a larger 

doctrinal issue for Anglo-Canadian forces, manpower economy.179 

As with the Anglo-Canadian armies, the American army had a variety of 

engineering formations which existed at the highest levels down to the most basic units 

functioning on the front line in a variety of general and specialist type units. Some were 

new and reflective of modern warfare and mechanized armies, such as petroleum 

distribution units which did not become broadly operational until 1943, envisioned just 

prior to American entry into World War II and some were as old as military engineering 

itself such as engineering mapping units.180 At the highest level of the American army, as 

with their Anglo-Canadian counterparts, were those engineers assigned to Army 
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commands.181  The 1944 configuration for Army Engineer Troops Headquarters 

consisted of seven separate sections including, the Army Engineer (Chief Engineer), the 

Deputy Army Engineer and Executive, S-1 Section (Administrative and Personnel), S-2 

Section (Intelligence), S-3 Section (Operations and Training), S-4 Section (Supply and 

Transportation) and a Map Section.  Those seven sections bore fifty-one enlisted men, 

two warrant officers and thirty-one officers including the Chief Engineer.  The Chief 

Engineer of the First United States Army, counterpart to the Chief Engineer of the First 

Canadian Army was Colonel William A. Carter, Jr.182  

The American Army Troops formation was bigger than the Anglo-Canadian 

equivalent, the Army Headquarters Platoon and Army Headquarters group, particularly in 

terms of officers.  Generally, under the command of the American Army Engineer 

Troops would be placed four engineer combat groups comprised of four Headquarters 

and Headquarters Companies (one per group), twelve combat battalions, four engineer 

light equipment companies and three engineer dump truck companies. The tasks laid out 

for the Army Engineer Troops included engineering tasks related to roads and bridges, 

demolitions, obstacles, fortifications, general construction, water supply, camouflage, 

topographical service, engineer supply, engineer maintenance, engineer intelligence and 

real estate, just as it was for Anglo-Canadian Army engineers.183  

 At the Corps level, American engineers had, as with Army Troops Engineers, a 

higher command staff and a variety of engineering formations. Engineering headquarters 
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at the Corps level held fourteen enlisted men and four officers.  Under the command of 

this staff were three tiers of engineering formations.  These included, General Corps 

Engineer troops comprised of two Engineer Combat Group Headquarters and 

Headquarters Company, four to six Engineer Combat Battalions, one Engineer Light 

Equipment Company, and two Engineer Light Pontoon Companies (Bailey Bridge).  In 

addition there was one Engineer Treadway Bridge Company, one Corps Topographic 

Company, as well as, reinforcing Troops including Engineer Treadway Bridge 

Companies, Engineer Combat Battalions, Engineer Heavy Pontoon Battalions and 

Engineer Dump Truck Companies.  There were also supporting Troops attached 

generally consisting of an Engineer Maintenance Company, an Engineer Camouflage 

Company and an Engineer Depot Platoon. The general function of all engineers at the 

Corps level is described in the Chief Engineer of the First United States Army, Colonel 

William A. Carter’s report accordingly,  

Corps Engineer troops were usually employed by assigning each engineer combat 

group a portion of the Corps sector and making the group commander responsible 

for all engineer work within the area assigned.  Since the Corps normally had 

three infantry divisions in the line it was necessary that one group be placed in 

support of two divisions and the other in support of one.  In some cases one group 

supported all three divisions while the second group performed engineer work 

throughout the rear of the Corps area.184  

 

At the Corps level, the employment and structure of American engineering units 

was flexible and moved fluidly with the tactical situation.  That flexibility, mimicking the 

Anglo-Canadian independent Divisional Bridging Platoon, allowed for quick response to 

highly mobile situations undertaken by the mechanized Allied armies. In addition to the 

above formations, American engineering Army and Corps commands also included other 
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large engineering organizations categorized as Special Service and General Service Units 

whose role it was to deal primarily with line of communication development, route 

improvement, railroad rehabilitation, and bridge replacement.  These were similar to the 

Anglo-Canadian Army Troops Companies (Line of Communication), which existed at 

the Army and Corp level.185  The U.S. General Service Regiment, a type of General 

Service Unit is described in TR 445-20 as different, “…in having an additional platoon in 

each company … and heavier and more varied supplemental and regimental 

equipment.”186  Such units worked primarily in the rear of the armies and were tasked 

with development and maintenance. Beyond the mainline and specialty Army and Corps 

engineering commands, similar to those found in Anglo-Canadian organization as the 

Army and Corps level, there were a variety of other non-divisional units such as Engineer 

Special Brigades specially trained for things like amphibious operations and called upon 

infrequently, or Petroleum distribution companies whose job it was to keep the army 

fueled.187  Many such units, like Engineer Special Brigades, were converted to, or were 

re-designated as, mainstream engineering units after specific operations had been 

completed.  Such was the case for the 591st Engineer Boat Regiment which converted 

during the campaign in Italy to the 1185th Engineer Combat Group.188  

                                                 
185 See, OOH, USACOE, Carter, Employment And Staff Procedures Of 

Engineers With Division, Corps, and Army, 1, 13-18, 30-38; CMEM, Royal Engineers, 
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Engineer Combat Battalions were the American divisional engineers organically 

linked to American infantry and armor divisions.  These units, like Anglo-Canadian Field 

and Field Park Companies, were attached to infantry and armor units in order to provide 

immediate assistance to their fighting counterparts. (See Appendices 9, 11, 13, 14) As 

noted by Colonel William A. Carter,  

Division Engineer troops were usually employed on normal engineer missions, 

such as road and bridge work, provision of engineer facilities in connection with 

assault river crossings, and reduction and removal of obstacles and minefields, 

assistance of infantry during assault on prepared enemy defensive positions, 

assistance in preparation of friendly defensive positions, and miscellaneous 

construction; and sometimes were committed as infantry when the tactical 

situation dictated such action.189  

 

 In function, providing combat support, the individual companies of the Engineer 

Combat Battalion were the American engineering formations most closely linked to the 

Anglo-Canadian Field Companies.  Though ECBs, were larger structures than Field 

Companies, the individual companies of an ECB, when compared to Field Companies, 

operated at nearly identical levels in terms of manpower and function.190  Additionally, 

the lettered companies of American Combat Battalions were often sectioned out for 

engineering work further underscoring the direct comparison between American ECB 

companies and Field Companies in form and function. (See Appendices 6, 12) 

The average ECB, was comprised of four companies: a headquarters company 

and three engineer (field) companies lettered A, B, and C. This corresponded, in 

structure, to the three regiments of the U.S. infantry division. Each of the lettered 
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companies held four platoons comprised of a headquarters platoon and three engineer 

platoons. Within each platoon were forty-four men led by a Lieutenant and a Staff 

Sergeant. The Combat Battalion was comprised of 543 enlisted men and 108 Officers and 

NCOs. (See Appendix 10-13) 

Due to its size, the ECB, was commanded by a Lieutenant Colonel. Like the Field 

Company, the ECB’s Table of Organization called for a variety of vehicles including, 

trucks, weapon’s carriers, trailers, and jeeps as well as a variety of infantry weapons. Due 

to the larger size of the ECB, there was no attached specialty unit in charge of heavy 

equipment as with the Anglo-Canadian Field Park Companies.  Engineer Combat 

Battalions bore heavy equipment within their own Tables of Organization and 

Equipment. 191 (See Appendices 11, 13, 14)  Despite the differences in terms of structure 

and size noted above, the attachment of combat engineers the Anglo-Canadian Field 

Companies and American ECB’s was nearly identical within an infantry division.  For 

the American infantry division one ECB was assigned which, in 1944, held 646 

personnel and for the Anglo-Canadian army, three Field Companies were assigned to 

each infantry division providing an engineering allocation of 768 personnel in 1944.  

When looked at together the combat engineering assets for an Anglo-Canadian infantry 

division was very much like an American infantry division in size and personnel numbers 

when independent companies are reviewed as an entire body.  Conversely, if the 

individual letter companies of an American ECB were looked at as separate entities then 

they can be viewed as similar to the independent field companies within the Anglo-

Canadian infantry divisions.  
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  Everything concerning engineering doctrine, equipment, formation structure and 

timing was theoretical until each element was tested in combat. Due to shrewd 

observation and informed preparation Allied engineering formations, equipment and 

doctrine, developed during the inter-war years, proved generally effective once in the 

combat zone demanding fairly minor adjustments with no overwhelmingly significant 

shift in either operational doctrine or equipment. Anglo-Canadian and American 

engineering preparation prior to entering combat in World War II was defined by 

historical experience and inter-war theory, mobilization, training and equipment.  Each of 

those elements created an established core skill set for Allied engineers based around the 

inherent need for combat mobility support of mechanized combat echelons. The rarified 

niche occupied by engineers in combat in the European Theater in relation to this ideal 

was cemented by the Allied engineers’ first experience with combat in the European 

Theater of Operations in North Africa, Sicily and Italy.  Experiences by Allied engineers 

in those campaigns sculpted the types of missions that were undertaken by Allied, 

particularly in Northwest Europe in terms of tactical mobility in the offense as well as 

removal of enemy impediments to advance.  The core focus was reinforced during the 

initial fights in the European campaign that attacking mechanized forces needed clear 

avenues of advance, the enemy would attempt to create blockage of such routes and 

engineers, due to unique skills and equipment, were the only troops capable of 

overcoming such blockages and opening routes of advance. 
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(courtesy of CMEM, Royal Engineers Training Memorandum 

No. 16 (the War Office, June 1945) 

Wartime cartoon making light humor of the Bailey Bridge and engineer training.  
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(courtesy of USAHEC) 

This first, in a series of four photographs, showing American Combat Engineers 

training in Great Britain in 1944 using British-designed Bailey Bridge sets.  The 

Bailey was the standard temporary tactical bridge of the Anglo-Canadian and 

American forces.  Here the engineers are lifting the basic component of the Bailey, 

the “panel”. 
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(courtesy of USAHEC) 

In this second picture a “launching nose” is being launched across a narrow “wet” 

gap obstacle to the far bank.  Note the decking base sections in the foreground. 
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(courtesy of USAHEC) 

In this third image we see engineers maneuvering floating bays complete with 

wooden decking into place in order to complete the bridge, which will be a floating 

“wet” Bailey. 
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(courtesy of USAHEC) 

A complete “wet” Bailey (Class 9 or higher) built over pontoons is being tested by 

the passage of a column of 2 ½ ton trucks.   
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(courtesy of U.S. Army Center Of Military History) 

American troops manning an Assault Boat M2 in Northwest Europe.  
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(courtesy of U.S. Army Center Of Military History) 

Standard engineering bulldozer types used by Anglo-Canadian and American 

engineers.  Such equipment was part of Army, Corps and Divisional engineering 

formations.  
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Chapter 2: Early Combat Lessons 

 

 

 

 

 

 

 

 

 

The point where everything comes together for an army is when it first enters 

combat and applies the techniques it has honed in training on the battlefield.  Training, no 

matter how realistic, could not replicate the conditions under which military engineers 

would practice their mobility support and sustainment missions. As noted in an Anglo-

Canadian training manual, “The restrictions which are imposed on engineer work by the 

conditions of peace time training tend to obscure the presentation to the other arms and 

services of a clear picture of the many ways in which engineers can help them, and of the 

many administrative and other details which are an essential preliminary to the prompt 

execution of engineer work.”192 For Allied engineers, and the combat arms they 

supported, the real test of their methods and equipment began with combat in North 

Africa, Sicily and Italy. It was there that concept which defined Allied engineering 

operations in the European campaign became galvanized.   
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The North African campaign, which began in 1940, marked the initial stage of 

sustained large-scale land combat between the British, and later the Americans, against 

the Germans and Italians.  Accordingly, it was a litmus test for the practices, equipment 

and formations which the engineers had developed through the inter-war, war-time 

mobilization and advanced training stages.  This is particularly true of the time period 

following the American landings, Operation TORCH, in 1942. The British who fought in 

the deserts from 1940 onward were joined by American forces in 1942 with the launch of 

Operation TORCH.  The two forces combined thereafter to destroy German forces in the 

North African deserts.  The following overview of the objectives of Operation TORCH 

gives insight into the Allied plan for North Africa in 1942, 

General Eisenhower’s [the American commander] directive of 13 August [1942] 

described his mission as gaining, in conjunction with Allied Forces in the Middle 

East, complete control of northern Africa from the Atlantic to the Red Sea.  The 

first stage would be to establish firm, mutually supported lodgements in Oran – 

Algiers – Tunis area on the north coast, and in the Casablanca area on the 

northwest coast, in order to have readily available good bases for continued and 

intensified air, ground, and sea operations.  A second stage was to extend control 

over the entire area of French Morocco, Algeria, and Tunisia …193  

 

A British Army publication written after the North African campaign outlines the 

engineering role within the above Allied plan.  It notes that from 8 November – 27 

December 1942, “The first phase covered the race for TUNIS and BIZERTA, with 

[engineering] units on assault … It was in this phase that the struggle against the rapidly 

deteriorating roads began …”194  The report noted that the second phase of operations 

from 28 December 1942 to 28 March 1943 saw engineers engaged in, “…the 
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improvement of our communications … to meet the needs of a much larger scale of 

operations…”195 

The experience drawn from the battlefields of North Africa was digested and 

redistributed in post-campaign reports such as Engineer Lessons from the North African 

Campaign.196 As stated in the early pages of that report, “The campaign produced almost 

every engineer problem for which our arm exists to solve.  There are signs of our work 

everywhere.”197 The broad spectrum of military engineering in North Africa’s deserts and 

the rugged hills of places like Tunisia, as well as the demand of keeping armies mobile in 

such areas encompassed most general engineering tasks. (See Map 1) These included the 

removal or demolition of enemy mines, bridging work, road repair and other points 

defined by army manuals and training as core engineering functions.198  In terms of 

equipment, to highlight but one example, it was reported that, “The American portable 

M1 mine detector is an improvement on the Polish.  It is less subject to damp, easier to 

carry and more sensitive in action.”199  Though a seemingly minor point, calling attention 

to the need for an improved version of a standard piece of equipment was crucial to 

future engineering success, and such deficiencies were eagerly noted. While some 

equipment, such as standard mine detectors, showed need for improvement, other pieces, 

including major equipment like the Bailey Bridge were shown to be well-suited for the 

combat zone. The functionality of the Bailey was confirmed by its wide-spread 

successful use throughout the campaign, and its importance in engineering supply pools 
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and engineering mission grew astronomically throughout the European Campaign 

thereafter.200 It was noted with satisfaction, for example, in Part Three of Engineer 

Lessons from the North African Campaign, that, 

The success of the Bailey bridge has been one of the features of the campaign.  It 

has proved its worth both as a bridge which can be built quickly at night as soon 

as the infantry have established a bridgehead and also as a semi-permanent bridge 

which will carry continuous heavy traffic with little maintenance. During the 

campaign 28 Bailey bridges have been built...201  

 

Just as equipment types came under scrutiny in post-campaign reports drawn from 

North Africa, doctrine was also subject to review in terms of practice and efficiency.  

Where methods worked it was noted and where insufficiency existed within standard 

practices, it was recorded.  One such area was the increased need for demolition removal 

training. It was stated in a British report that, “The value of a mine warfare school in the 

theatre of operations to train instructors of all arms and to study the technique of mine 

warfare has been fully shown.”202  The idea that more training in mine removal activities 

was necessary is not a condemnation of standing policy within engineering ranks, but 

rather a reflection on the unique needs of the battlefield as derived from early battle 

experience. Allied engineers understood, during the training and mobilization phases, that 

various defensive measures would be enacted by the enemy in order to halt mobility.  

Natural and manmade impediments would assuredly be supplemented by explosives, and 

the sophistication of use of mines and what are now known as “improvised explosive 

devices” would change to stay ahead of clearance methods.  Therefore demolition 

removal was one of the standard elements of engineer training, and constant updating of 
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forward units was essential.  A brief review of the syllabus for the Canadian Engineer 

training center shows a heavy amount of training dedicated specifically to demolitions.203  

This preparatory training reflected the need to concentrate on such missions once in 

combat.  Such forward thinking paid off, as German defensive measures relied heavily on 

land mines.  As noted in one American report, “If the obstacle is likely to be attacked by 

powerful tracked vehicles, such as tanks, the simplest method of making it capable of 

effective resistance is to place on the near edge a certain number of light infantry mines, 

carefully camouflaged.”204  This common German practice increased throughout the war 

and was heavily used in North Africa where deserts rendered fortification and reliance on 

natural impediment largely moot.  To stop the Allied advance therefore, and slow the 

development and use of main supply routes, German forces therefore leaned heavily on 

explosives. It was observed in Engineer Lessons from the North African Campaign that 

German, “demolitions have been good in themselves, but do not appear to have fitted into 

a coordinated plan.  The exceptions are firstly the methods and equipment used in 

minelaying, booby trapping and demolitions…”205 Accordingly after-action reports 

highlighted the need to bulk up existing mine clearance practice in order to render more 

effective mobility support.  For the Americans a similar lesson was also derived from 

operations in North Africa.  

 American combat forces and their attached engineers received their baptism of 

fire in North Africa.  Like their British counterparts, American engineers came to 
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understand just what it meant to support a highly mobile army in the offensive in terms of 

enemy defense, sustain major avenues of approach in terms of core engineering functions 

such as mine removal and road repair.  Much like their British counterparts, American 

engineers were quite well prepared for the mobility assistance expected of them in 

combat.  As noted in a report about the 34th Division, “The 109th Engineer Battalion had 

risen magnificently to their first combat assignment when they made a 34-mile road in 

three days …”206 Such capability came from the intense training and attention to inter-

war doctrine imparted in the advanced training stages.  

 Aside from confirming the doctrine, training and equipment of the engineer in 

relation to the mobility he facilitated, the sheer determination of the American engineer to 

keep the armies rolling was highlighted during initial combat in North Africa.  A striking 

example of this is noted in the history of the 34th Infantry Division where it is recorded 

that,  

On 4 May [1943] the 34th assembled in the low hills west of the highway leading 

to Chouigi Pass.  The mission was to advance along the semi-circular hills which 

formed the south boundary of the Oued Tine Valley to seize the mountain pass 

which carried the road eastward to the important junction of Chouigi.  The 

Division’s objective was the Pass itself and our attack was paralleled by an attack 

of the 1st Infantry Division to take the hills to the north … The road running 

through Eddekhila had been heavily mined and a day of hard work by the 

engineers was needed to open up the highway so that our artillery could pass 

through the east side of the Pass and support further advances by the infantry.  

Immediately after the road was opened tank destroyers and motorized infantry 

patrols were sent out in all directions…”207  
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Operations such as the mission to capture the Chouigi Pass became the standard for 

American troops, and their British counterparts, in every operation from North Africa 

onward.  

Beyond showing the inseparability of combat forces and engineers in terms of 

operational success and mobility on the ground, the North African campaign also 

highlighted deficiencies that were in need of correction within the American army.  One 

of those topics was landmine clearance, just as it had been for British engineers. 

American engineering preparation during the inter-war period had acknowledged, as had 

Anglo-Canadian doctrine, the high probability of German reliance on demolition as a 

defensive measure against mechanized attack.  An American handbook on the German 

army for example listed known German mine types including, Tellermines, L.P.Z anti-

tank mines, C.V.P. 1 anti-tank mine, time-delaying railway mine, elementary booby 

traps, Shrapnel (S) mines.208 German mine doctrine was further outlined in the handbook, 

where it lists the deployment of mines in different configurations including 1.) In 

minefields 2.) As road and passage blocks 3.) In conjunction with other obstacles 4.) As 

suspended mines.209  Despite preparation the U.S. Army found, as had British forces, that 

mine training was still deficient and in need of improvement.210 A report about cavalry 

reconnaissance in North Africa notes, “From Bou Chebka to Kasserine, American 

engineers and British sappers were at work clearing the road of mines.”211  Sometimes 

the demand for land mine removal was so great that engineers were overwhelmed. As a 
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report from 1943 stated, “In a flank move on GAFSA the one Engineer platoon attached 

to the battalion combat team cleared 400 mines from six different fields.  They were so 

thick that I couldn’t tell where one field began and another ended.  We lost four vehicles 

and I had to take my column off the road and entirely across country.”212 As a result of 

their experience notes were made by American planners concerning the use of landmines 

by the enemy, the handling of landmines, and the need for the army to focus more 

attention on the matter.  It was highlighted in one American report for example that,  

The general consensus of opinion in the units visited reveals that there is 

definitely need for training in all arms in mine detecting, clearing and removal.  

This was true of engineers, infantry, and artillery…Unit commanders and officers 

stressed the need for practical training in the United States, before units arrive in 

theater of operation.213   

 

That there was deficiency in need of improvement concerning the matter was also noted, 

“The men just didn’t know mines and booby traps.  Their training had not been specific 

enough.  It had been too generalized.  Thorough, practical training in mines and booby 

traps should be given back in the States…”214 Though already an overall guiding 

doctrinal principle and training highlight, it was not until entry into the zone of combat 

that certain practices, such as land mine detection and removal, were found to be in need 

of improvement. The campaign in North Africa revealed that the role of the engineer in 

the combat zone, as forecast during the inter-war and mobilization stages, and his critical 

role in support of mechanized armies was highly developed but in need of minor 
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adjustment. It would take two more campaigns, Sicily and Italy to fully galvanize the role 

of the engineer in the combat zone. 

The operation launched to invade and seize Sicily, code-named Operation 

HUSKY, was designed with the primary intent of taking Sicily but also to, “…knock Italy 

out of the war as quickly as possible.”215 (See Map 2) The invasion, which commenced 

on 10 July 1943, saw some 160,000 Allied troops, 1800 artillery pieces and 600 tanks 

landing under the command of General Sir Harold Alexander.  Alexander’s command, 

the 15th Army Group, contained the British Eighth Army which held three independent 

British brigades, an airborne division and six infantry divisions (including the 1st 

Canadian Infantry Division) and the American Seventh Army which had an armored 

division an airborne division and four infantry divisions. That combined force faced a 

German-Italian command comprised of two German Panzer Divisions and ten Italian 

Infantry Divisions.216   

For the Anglo-Canadian and American engineers fighting in Sicily the tasks 

demanded of them further demonstrated their critical role in supporting the tactical 

mobility of combat elements on the battlefield, and gave them deeper experience with 

launching mobility support and sustainment operations.  Allied engineering plans for 

operation HUSKY specifically state that, “…engineers were responsible for breaching 

beach obstacles, clearing and laying minefields, supplying water and bulk petroleum 

products, repairing ports and airfields, and rebuilding railroads.”217  In addition heavy 
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road operations to repair and improve routes of advance would demand a significant 

engineering presence. Canadian Military Headquarters Report No. 136 makes note of 

some of these points.218 Within that report’s supporting arms section the following is 

recorded concerning engineering operations of the 1st Canadian Infantry Division in 

Sicily, 

At least 16 road craters and 6 bridges or culverts were repaired along the axis of 

the Division’s advance.  The enemy demolitions were skillful but the road was 

always opened within a matter of hours after the sappers had begun their work. 

Bulldozers were employed in much of this work, and in some places oil drums 

were used in repairing culverts. At least three Bailey bridges were built during the 

campaign, while fords were constructed across several other rivers.  Some road 

blocks were also cleared, mostly during the first week after landing.  A certain 

number of minefields were discovered and cleared or marked … There were not 

many booby – traps, according to Lt. Col. Walsh [future Chief Engineer of the 

Canadian Army].  A high percentage of the Engineers’ time, was of course, spent 

in clearing and maintaining roads and developing new roads and by-passes … 

Routes also had to be cleared through towns … that had been badly bombed.219 

 

For the Americans in particular, the HUSKY campaign had a lasting influence on 

future American engineering policy, and influenced lessons applied in future combat.  

The command report for the US Seventh Army, for example, outlines the importance of 

engineers within the Allied plan for HUSKY in terms of avenues of approach, enemy 

defense against movement on those routes and engineering operations to open those 

routes. It notes that, “In fighting … against an enemy who trusts demolitions for delay … 

every Infantry division actively engaged requires the services of one Engineer regiment 
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in addition to its divisional engineers.”220 The report Cavalry Reconnaissance Number 5 

specifically addressed mobility needs, and offered direct examples of the engineers’ role 

in keeping vehicles and men moving. The report on Sicily, for example, states that, “The 

speed of the infantry’s advances was geared to the speed of the engineers in opening 

routes for the supporting elements which followed.”221  That theme can also be gleaned 

from after action reports, where the continual presence of engineering troops is noted as 

an indelible part of any attack force. As recorded in a report about the American 45th 

Infantry Division,  

At 2123 verbal orders were issued to CO 157th Inf [Infantry] to attack at 0400 17 

July.  Seize high ground north of PIETRAPERZIA, supported by 158th and 189th 

FA [Field Artillery] Bns [Battalions] and with Co 2nd Cml [Chemical] Bn 

[Battalion]; one Plat [Platoon] 45th Cav [Cavalry] Rcn [Reconnaissance] Tr 

[Troop]; Co A, 120th Engr [Engineer] Bn [Battalion] and Co C, 753rd Tk [Tank] 

Bn [Battalion] attached.222  

 

This grouping of units was typical of the tactical mix that the Allies began to employ 

regularly with success infantry, artillery, mechanized and armor units mixed together 

with engineers clustered as a mutually supporting team.   

What became evident once again in Sicily was the three-staged template 

governing Allied engineering doctrine in World War II. An army in the attack needs clear 

paths of attack, the enemy would try to deny those paths, and the engineers as a result of 

their training, skill and equipment would be tasked with overcoming manmade and 

natural mobility impediments. One example is given in the report Cavalry 

Reconnaissance Number 5, where it is noted that, “the 3rd pushed into the peninsula 
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which extended to the north from Messina.  The road into Messina was blocked by mines 

and a series of blown bridges.”223 Such roadblocks had to be cleared and breeched by 

engineers. This was particularly true of units like the 3rd Reconnaissance Troop, which 

relied on vehicles to accomplish their job.  An overview of engineering operations along 

Highway 113 leading into Messina is provided in the following passage,  

... men from Company A, 10th Engineer Battalion, were on hand, breaking rocks 

with jackhammers.  Trucks and trailers loaded with heavy timber beams and 

planks began to move forward … At the constricted bridge site, Company A 

could only put one platoon at a time on the job.  All night the unit labored to meet 

the deadline.  At dawn the gaping hole remained, but the foundations for the 

bridge had been laid … A rickety bridge began to take shape.  As the last floor 

plank was spiked down and the final touches added to the approaches, General 

Truscott climbed about his jeep.  Promptly at noon … the men of Company A 

stepped back and watched the division commander test the newly completed span.  

Other light vehicles loaded with ammunition and weapons for frontline troops 

were waiting to follow.  After they crossed, the bridge was closed so that 

engineers could strengthen it to take 2 ½ ton trucks.  At 1700 the bridge was re-

opened and cargo trucks – even a bulldozer – began to cross.224 

 

The drive to Messina marked the final phase of the Sicilian Campaign.  Once Sicily fell 

Allied attention turned to Italy. 

The invasion of Italy which quickly followed on the heels of the Sicilian 

campaign once again saw British General Sir Harold Alexander commanding the Allied 

force which comprised General Bernard L. Montgomery’s British Eight Army and 

Lieutenant General Mark W. Clark’s US Fifth Army (leaving both American and British 

elements).  Clark’s army was to land in the Bay of Salerno, while Montgomery’s forces 

poured ashore across the toe and heel of the Italian boot. Shortly after the Anglo-

Canadian landings in Calabria and near Taranto, American and British forces came 
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ashore at Salerno.  The Italian government fell and by 16 September, thirteen days after 

first setting foot on Italian soil, Anglo-Canadian troops pushing from the south met up 

with Clark’s forces near Salerno.   

One of the most significant Anglo-Canadian engineering operations in the early 

days of the Italian Campaign was the Anglo-Canadian drive north from Calabria.  There 

were not many Germans in southern Italy, but the countryside is mountainous and the 

roads snake along steep hillsides, up rugged valleys, and across myriad ancient water 

courses. Moving highly mechanized forces 400 miles from Calabria to capture the major 

road network hub at Potenza was no mean feat.  The spearhead of this drive by 1st 

Canadian Division was code-named “BoForce.” (See Map 4) The specific task assigned 

BoForce, “…an all-arms combat team…,” was to, “…race over 125 miles of winding 

road … in the rear of the main German positions at Salerno…”225  BoForce provides an 

outstanding example of the inter-play between rapid Allied mechanized tactical advance, 

German attempts to deny main avenues of approach, and Allied engineering support to 

allow for uninhibited movement by combat forces.   

The plan for BoForce was enacted on 16 September 1943, as recorded in Report 

CMHQ No. 144, which states that, 

Late in the evening of 16 Sep, Lt.-Col. M.P. Bogert, commanding the West N.S. 

Regiment, had been warned by Brigadier Penhale that he would command this 

force, to be known as “BOFORCE”, and that its role was to rapidly move on 

POTENZA and if possible to take it out of hand. On the following morning, Lt.-

Col. Bogert attended an “O” Group at Brigade Headquarters where orders were 

issued to the commanders of the supporting arms [which included engineers] 

which would, together with West N.S.R., compose the force.226 
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One of key units attached to BoForce was a platoon from the 1st Field Company, Royal 

Canadian Engineers (RCE).227 As Canadian historian Lee A. Windsor explains, BoForce 

was meant to “…possess the elements of speed and substantial firepower, thus making a 

rapid approach possible, yet with enough strength to take on considerable opposition.”228 

The speed and strength of Boforce, essential to its core design, rested principally on the 

capability of the task force’s ability to maintain a steady pace.  That pace was goverened 

by the attack route which, “… was to move along the coast road to NOVA SIRI Station, 

on the edge of the flat and sandy fringe of the Gulf of TARANTO, and then turn left on 

Route 104 through ROTONDELLA and back into the mountains to SAN ARANGELO, 

CORLETTO, LAURENZANA and POTENZA.”229 (See Map 4) For the engineers of 1st 

Field Company this would be no small feat. The attack route was seventy miles in length 

and snaked through a tough mountainous region while passing over several streams and 

two major river lines.230  More than that, the enemy was expected to heavily defend the 

area, as Potenza, “was an important centre of road communication on the main lateral 

road about midway between SALERNO and BARI.”231  Despite these challenges 

BoForce reached its objective swiftly via rapid advance and heavy engineering support 

all along the way.  

An overview of the engineering operations of the 1st Field Company’s platoon, 

gives insight into engineering support operations in a highly mobile attack.  Launching 
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their assault on 18 September 1943 the first day’s progress for BoForce was rapid and it 

was not until the force reached an area just short of the town of Corletto that the first 

impediment and engineering mission presented itself: a destroyed bridge located, “… a 

mile and half south of CORLETTO.”232  Engineers quickly set about creating a secondary 

crossing allowing the strike force to cross into Corletto and they, along with one 

company of the West N.S.R., began clearing rubble along the main streets of Corletto in 

order to allow their combat echelons to pass. As BoForce prepared to move forward, an 

explosion was heard and forward infantry patrols reported that the Germans had blown a 

second bridge, which stopped part of the advance party at Laurenzana and the other 

section at Armento.233 Further forward movement was suspended until BoForce 

completely secured Corletto and the 1st Canadian Infantry Brigade took up positions at 

Scanzano.234 Scanzano was crucial to BoForce because it was the intersection of a critical 

road system. As the Canadian Military Headquarters Report No. 144, Canadian 

Operations in Italy, September 1943 put it, “…the firm base position at SCANZANO 

controlled all lateral communications on the Division’s right flank as far north as and 

excluding the road POTENZA – MATERA which was still in enemy hands.”235  

With Scanzano in hand, BoForce began to move before dawn on 19 September 

1943, with Canadian engineers working diligently to create a diversion for the bridge 

blown up by enemy forces the day before.236 With a passage opened for the combat 

echelons of BoForce at the site of the blown bridge the force moved forward to the 
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confluence of the Fiumara d’ Anzi and Fiumara Camastra, both significant bodies of 

water that luckily for BoForce were in their dry stages.237  As the force moved along the 

road towards the two rivers the Germans blew a charge, cratering the road.  Once again 

engineers rushed to the front and created a diversion around the hole so the mechanized 

column could continue.  As soon as the force passed the crater they advanced on the river 

crossing and found the bridge at the confluence of the Fiumara d’ Anzi and Fiumara 

Camastra destroyed by the enemy.238  Reconnaissance for the operation was ground-

based therefore limiting route appreciation until the column was close to the impediments 

it encountered.  At that point the commander of BoForce, Lt.-Col. Bogert, ordered tanks 

to be attached to the lead elements, and to remain in that position thereafter, in order to 

harass any potential enemy demolition parties working to stall the tactical echelons.239  

The force reached their next milestone, Anzi, at noon on the 19 September. However it 

was noted that, “In addition to the increasing number of craters and blown bridges and 

culverts, the road from ANZI onward was ‘studded with tellermine’ [German Anti-tank 

mines].”240  These had to be removed before the advance could continue.    

The road was cleared by engineers and at 7:30 p.m. on 19 September the lead 

elements of BoForce were in a position, on high ground, to observe Potenza.  From that 

location they could see that the bridge over the Basento River, the final natural barrier 

lying before Potenza, had been destroyed.  Appreciation for this was again gained from 

ground-based observation. Though a significant river, and a formidable obstacle, the river 

was also in its dry stage like the Fiumara d’ Anzi and Fiumara Camastra, and therefore 
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passable without the need for bridging. However, any force that held Potenza held a 

position overlooking the attacking force and thus had the advantage.  Therefore the final 

drive on the town was suspended until nightfall.  With the plan to attack in place, combat 

forces got in position as engineers got to work preparing the way by clearing mines.  An 

action recorded in Canadian Military Headquarters Report No. 144, notes that, “The 

Engineers reconnoitering … the BASENTO discovered a quantity of hastily laid and 

booby-trapped Tellermines and these threatened to obstruct any immediate crossing over 

the river…”241  The engineers went about the business of lifting those mines with 

protection provided by D Company of the West N.S.R. and later A Company of the same 

regiment as D Company was ordered to advance with C Company into Potenza proper as 

part of the main assault.242  Later in the attack a right flank assault, east of Potenza was 

launched in order to support the main assault on the town.  The culmination of the attack 

was reached the next day when, “…the first troop of tanks succeeded in getting into 

POTENZA shortly after noon and [German] resistance collapsed.”243  

It was suggested by German prisoners captured during the action at Potenza that 

the town was vital to the German defensive efforts because it was a choke point 

defendable against attacking forces, and a vital road axis for communication. Despite this 

BoForce was able to push on Potenza and capture it swiftly.  The reason for this was the 

speed with which the advance into Potenza was launched.  It was noted that, “…the 

advance of “BOFORCE” had been more rapid than the enemy had expected.”244 That 

rapidity had much to do with engineering efforts to remove mines and debris, and create 
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diversions for blown bridges and destroyed roads. The operations of the 1st Field 

Company’s platoon that supported BoForce were as vital to its ultimate success as was 

the action of the combat arms within the force.    

To fully appreciate the engineering effort supporting BoForce a brief review of 

the collective engineering tasks undertaken during the operation offers insight into the 

interplay between the combat arms and engineering bodies in relation to Allied attack 

success.  Engineering activity was omnipresent throughout the BoForce operation and 

vehicular advance, the heart of BoForce’s construction, would have been assuredly 

nullified without close and rapid engineering support.  In addition to the work already 

discussed, on 18 September, Canadian engineers worked feverishly to remove the 

significant amount of enemy demolitions placed in the way of the advancing attack force.  

On 19 September the men of the RCE engaged in the painstaking task of removing 

enemy demolitions from the advance route through Anzi to the Basento River flats, just 

outside of Potenza, totaling 17 miles of demolition clearance.  From 19 to 20 September 

Canadian engineers directly supported the attack on Potenza by creating a diversion for 

the passage of armor elements in support of the attack, a critical element of both BoForce 

and the final attack on Potenza.   The engineers continued to support the attack by 

clearing rubble and mines in Potenza proper and working to make ready the only 

untouched bridge leading into Potenza, which German engineers had failed to destroy.  

Engineering work at that site included clearing significant amounts of enemy demolitions 

and mines, which had been rigged with anti-lifting devices, making the dangerous work 

even more difficult.  In addition to the natural difficulty of performing this operation the 

engineers were continually harassed by enemy snipers as they performed their work. Due 
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to the necessity of having the bridge open, the 4th Field Company, was brought up to 

assist the 1st Field Company, in their duty.  Together the two groups filled craters, lifted 

mines and prepared the route leading to the bridge and the bridge itself for Canadian 

armor to roll forward unimpeded.  Thus can be seen the crucial nature of engineering 

support for mechanized tactical operations.245 

With the work of units like the 1st Field Company, and other similar units 

supporting both American and Anglo-Canadian forces in Italy we see clear evidence of 

the dogmatic constant of mobility assistance needs dictating the tone of engineering 

missions.246  Those missions being based around the concept that mechanized armies 

needed clear approaches of advance, the enemy would try to block those approaches and 

the engineers by merit of training, skill and equipment were the only troops capable of 

overcoming those blockages be they manmade or natural.  

In terms of geography Italy presented a significant challenge for Allied forces 

more so than had Sicily or North Africa.  Significant river lines, narrow fighting fronts 

and mountainous terrain, in particular, benefitted an army in the defensive. An 

appreciation drawn from an Allied command report notes the place and importance of 

engineers in the Allied fight in Italy stating that, “The mountainous nature of the Italian 
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terrain; together with the inadequacy of the road net and the ever present demolitions, 

made engineer support necessary.”247  

By the first of October, thanks to operations like BoForce, both Foggia and 

Naples had fallen and progress was being made by Allied forces driving north up “the 

Boot.”  Thereafter however Allied progress began to slow precipitously and German 

defenders began to use terrain to their advantage – as called for in their defensive 

doctrine – and play on the foibles of the weather, creating rugged and substantial defense 

lines at various points such as the Gustav and Adolf Hitler lines, part of the Winter Line 

of 1944 which ran from Ortona in the east to points near Cassino in the west and blocked 

entrance to the Liri Valley route to Rome.  It was against stiff German opposition and 

strong German defensive positions as listed above that the Allies fought in Italy for the 

next year and a half.248  (See Map 3)  

The Allied push north saw advances and victories at Naples and Foggia with 

steady progress throughout the early fall.  From November onward that situation changed 

rapidly and progress for the Allies diminished significantly as they arrived at the nearly 

impregnable German defensive line which ran east to west and just south of Monte 

Cassino.  The German defensive line – the Winter Line of 1944 – incorporated elevated 

terrain and major water courses into a defensive plan which included a series of massive 
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lines of defense such as the Gustav line and its branch lines the Bernhardt and Hitler 

lines.  These stretched across the narrow neck of the Italian peninsula from Ortona west 

across the Apennine Mountains to the Tyrrhenian Sea, blocking Allied advance to critical 

targets such as Cassino, Anzio and Rome.  These defenses would have to be breeched if 

the Allied advance was going to continue. One plan developed to break the Gustav line 

below Monte Cassino was an American assault crossing of the Rapido River.  

Like their Anglo-Canadian counterparts, American engineers during the Italian 

campaign executed a large-scale mobility operation in support of an army in movement 

inspiring later missions of a similar nature. The Anglo-Canadian operation exhibited by 

BoForce had been, for the Canadian engineers who supported it, a lesson in hasty support 

for rapid mobile advance.  The assault river crossing of the Rapido River, undertaken by 

the United States 36th Infantry Division (II Corps, Fifth United States Army) and its 

supporting engineers, would be a lesson in large-scale river assault in support of wet-gap 

crossing operations against a defended river line.  However, unlike the highly successful 

engineering support operations and significant gains enjoyed as a result of the BoForce 

operation, the assault crossing of the Rapido River would be one of the most significant 

disasters for the United States Army in World War II. The result in part was due to the 

fact that concentrated German forces in the general area selected for the American assault 

included multiple divisions of troops both immediately facing American forces and in 

defensive positions nearby whereas the enemy concentration facing BoForce included 

only a few hundred troops. This was a reality well understood by American commanders 

in advance of the operation. Moreover, the Germans facing BoForce were fighting a 

delaying action; those in place along the Rapido intended to stay where they were. The 
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result was the near destruction of two of the three infantry regiments of the 36th Infantry 

Division which prompted a post-war Congressional investigation.249 

 The Rapido River crossing was designed as part of the Allied plan to prevent 

German forces from opposing VI Corps’s forthcoming landing at Anzio, on the coast 

south of Rome, meant to strike behind the Germans prepared positions.  Both operations, 

the river crossing and the amphibious landing at Anzio, were part of an Allied campaign 

to push the Germans out of the Italian peninsula and to seize Rome.”250  In light of this 

goal, “…the 36th Infantry Division, II Corps, US 5th Army was given the mission of 

making an opposed, deliberate attack across the Rapido River and to subsequently secure 

an area near the village of St. Angelo.”251  

 Crossing the Rapido River in the area in which the attack ultimately took place 

was the result of selection from three possible concepts designed to draw the Germans 

away from the amphibious assault at Anzio.  The first choice, the one ultimately selected 

by Allied commanders, was, “To cross the Rapido in the 36th Division area, secure the 

high ground around Sant’ Angelo, and open the approach to the Liri Valley”.  The second 

choice was, “To cross the Rapido north of Cassino where it was fordable, cut Highway 6, 

and attack the prepared German positions near Liri from the flank”. The final choice was, 

“To cross the Garigliano near Sant’ Ambrogio [south of Cassino] to secure the high 

ground on the south side of the Liri.”252  Eventually, it was the first choice that was 
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selected, due to the potential of opening up the Liri Valley approach should the operation 

prove a success.  It would be therefore be the fate of the 36th Infantry Division to follow 

the selected plan, with tragic results.  

 The engineering concept for crossing the Rapido River was straightforward and in 

keeping with standard Allied river assault doctrine, which was to deliver an attacking 

army across a wet-gap impediment and sustain them thereafter. River assault doctrine 

followed a set template, and was similar for all Allied armies.  The standard procedure to 

achieve those goals was based on the following format a.) Reconnaissance of proposed 

crossing areas; b.) Crossing site selection and preparation; c.) Equipment preparation; d.) 

Initial river assault and bridgehead creation on the far (opposed) shore e.) Subsequent 

ferrying operations and tactical bridge construction for increased traffic passage.253 

During the Rapido River crossing, many of the above elements failed to occur, especially 

adequate site preparation and adequate equipment preparation.  Those elements that did 

take place were haphazard, poorly executed, modest and largely inadequate in terms of 

communication between attacking forces and their supporting engineers. This was 

complicated by poor appreciations of the terrain and the fact that the Rapido River was 

near flood stage and running extremely fast by the time of the assault.254  

The choice of crossing area and crossing approach for the Rapido River assault 

undercut the operation from the start.  As noted in a report accessing the outcomes of the 

Rapido crossing,  
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During 20-22 January 1944 [the dates of the assault] the Rapido was not 

conducive to operations.  There was about 11 hours of darkness (sunrise 0730, 

sunset 1700) which was accompanied by fog and an absence of moonlight.  

Daytime haze was attenuated by Allied and German smoke.  Visibility was poor 

by day and worse by night. Observed artillery fire support was almost impossible.  

Land navigation at night was an extreme challenge. In addition, it was wet and 

cold.  Very heavy rains and melting mountain snow had caused the rivers to swell 

and move swiftly, overflowing their banks and flooding low lying areas, to 

include many portions of the few roads in the area.  The remaining ground was a 

quagmire, 3-4 inches of mud for foot soldiers and 6-10 inches for vehicles which 

seriously degraded mobility.  Water temperature was a few degrees above 

freezing.  It was hard to stay dry and even harder to dry out once wet.  River 

crossing operations were exceptionally difficult to conduct due to swift current.255 

 

Added to the adverse winter conditions were the hydrographic properties of the river, the 

Allied approach area and the German defense area, all three of which gave the Germans a 

distinct advantage and ultimately shaped the outcome of the crossing.  The Rapido itself 

was, “…40 – 50 feet wide, the water 8-12 feet deep, and the banks 3 – 4 feet vertically 

above the water level.  The rate of flow was swift at about 4 mph and as noted above the 

water temperature was barely above freezing.  The banks made entering and exiting the 

water difficult and the current made it difficult for inexperienced boatmen to traverse it, 

even with the assistance of crossing ropes.”256  The American approach was a flat plain 

and much lower than that on the enemy shore, which towered above the river and gave a 

clear view of American approach avenues.  Hampering the crossing area was the fact that 

the final mile to the river’s edge, on the American side, was denuded of vegetation so that 

concealment was non-existent. And due to the winter conditions, the ground was so 

muddy that nearly all equipment and personnel movement had to be done on foot.257  
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 For the German 15th Panzer Grenadier Division (Tenth German Army), the 

defense and terrain conditions on their side of the river were perfect and in keeping with 

pre-existing German defense doctrine in terms of holding a fixed position along a fixed 

line.258 The German position is described accordingly, 

The German lines were situated on the high ground immediately west of the 

Rapido near Cassino and Sant’ Angelo, as well as that south of the Liri Valley, 

near Sant’ Ambrogio.  Positions on the high ground gave the Germans the 

advantage in observation (especially Monte Cassino and the bluffs of Sant’ 

Angelo) and in fields of fire. This was enhanced by the felling of trees and brush 

which otherwise would have obstructed observation and fire.  The Germans 

capitalized on their superior fields of fire by establishing a series of machine gun 

installations along the ridge line parallel to the river so that their patterns of fire 

overlapped.259 

 

All of this created the worst possible scenario for river assault success.  In terms of 

engineering river assault procedure, the Rapido River assault ran counter to standard river 

crossing doctrine in several areas. Specific problems at the Rapido included the fact that 

due to heavy German defenses along higher ground the river could only be crossed at 

night; equipment would have to be brought to the river by hand; and equipment dumps 

would have to be created miles to the rear to protect them from enemy fire.260  Despite all 

of this the plan went ahead because of the desire to open the Liri Valley, cut-off Cassino 

and continue the advance up the Italian Peninsula.  Though an imperfect plan it was an 

expedient one.   

 The engineering plan to support the 36th Infantry Division’s assault fell to the 

Divisional Chief Engineer, Lieutenant Colonel Oran Stovall who assessed the situation 

and found it to be less than ideal in terms of terrain, objective and availability of 
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engineering equipment.  For the assault Stovall would have two engineering battalions, 

the 111th ECB, and the 16th Armored Engineer Battalion (AEB).261  Their mission would 

be to clear enemy mines and open pathways to the Rapido River line and put the 141st 

and 143rd Infantry Regiments over the Rapido using assault boats, footbridges and 

tactical bridging sets.  The assault was to be a night crossing, the most difficult of all, 

with the bulk of equipment carried in by hand, under limited artillery support, with some 

guns being restricted to a mere 40 rounds, per gun, per day.262 Lieutenant Colonel 

Stovall’s final plan for the Rapido was formulated so that, “…each engineer battalion 

would help the infantry get this equipment [boats and footbridges] into the proper place 

for the attack and facilitate the troop crossing, construct a treadway bridge for vehicles, 

and after the capture of Sant’ Angelo erect a large Bailey Bridge.”263 Prior to launching 

the assault it was found that a greater number of boats – 30 extra rubber and 20 wooden 

assault types – would be necessary in addition to the combined 32 rubber and wooden 

boats normally carried by the two engineer units.264 Luckily, 100 extra boats were 

secured. However foot bridging was another matter as the, “…standard foot bridge 

[Footbridge M1938] was nowhere to be found…”, so each battalion was forced to create 

four sets of improvised foot bridging using sections of catwalk which were to be placed 

on pneumatic floats in aid of the crossing of attacking regiments.265 In terms of Treadway 
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and Bailey tactical bridging sets the problem was transporting them to the river’s edge 

because the normal mode of delivery, by truck, was limited given the terrain conditions 

and hostile enemy fire.  Equipment, too, was sparse, training of the infantry elements 

which would be tasked with carrying their own boats was virtually non-existent, and last 

minute changes and improvisations, in terms of the infantry footbridge, complicated the 

already deteriorating engineer situation before the crossing got started.266  Overall the 

Rapido River assault crossing was not a viable operation.  Despite this the attack 

proceeded as planned.  

 The attack across the Rapido began on 20 January 1944 after hasty and 

inadequate preparation and under a general gloomy mood pervading the ranks and 

Division Headquarters of the 36th Infantry Division.  Beyond the problems already 

outlined, the two attacking regiments, the 141st and 143rd, were greatly under-strength 

due to manpower attrition from previous action.  As one American report concluded, 

“Whether the mission given the 36th Division was realistic is debatable given the terrain 

and enemy dispositions [which were well known ahead of the attack].”267  Before it even 

began there were doubts, highest among them, General Fred L. Walker, commanding 

general of the 36th Infantry Division who understood that, “Making a frontal attack across 

an unfordable river with inadequate crossing materials while the high ground is under 

enemy control violated all tenets of sound tactics…”  But the plan went ahead and what 

resulted was one of the greatest river assault and engineering disasters of the war. 
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 The assault commenced after nightfall on 20 January following a thirty-minute 

preliminary artillery barrage. Problems began from the very start. Engineer commanders 

supporting the crossing would later blame General Walker for switching the 142nd 

Regiment, originally scheduled to cross, with the 141st Regiment, to equalize the 

manpower quotient.  The 142nd and 143rd had practiced crossing techniques with the 

engineers and were familiar with the equipment.  The men of the 141st were green to the 

procedures and materiel.  Conversely, Walker blamed the engineers for not practicing in 

a body of water more closely approximating the Rapido, and for spending more time and 

energy on equipment handling on dry land than crossing techniques in water.  The 

negative impact of this situation is noted in an American report where it is written that, 

“…an absence of real knowledge on the part of one what exactly the other was supposed 

to do and was capable of doing.  Teamwork, together with forceful direction was absent 

during this river crossing.”268  What took place along the Rapido River was the antithesis 

of what should have taken place during a planned river assault.  The disastrous beginning 

of the initial assault is recorded thus, 

The initial attack started at 1800 hours [20 January], but by 2000 hours the troops 

who had to carry bridging equipment and boats forward up to two miles, were still 

not at the river.  The enemy artillery was deadly and accurate.  At least 25 percent 

of the boats and footbridges were lost.  Some were damaged or destroyed, others 

were simply abandoned.  Part of the trouble was the inexperience of the infantry 

carrying the equipment.  Added to that was the lack of forceful leadership in the 

small units.  By the time the troops reached the river about half of the bridging 

equipment was beyond use. It was a mistake to have assault troops carry their 

own boats; other men should have been detailed to do this duty.  Too many troops 

were concentrated in too small an area making them vulnerable to enemy fires.  

Boats with holes were placed in the water and went down quickly, sometimes 

carrying men loaded with heavy combat equipment. Other boats sank or capsized 
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because they were poorly handled.  Some boats in good shape drifted away 

because they were abandoned by men seeking shelter from artillery.269 

 

In the confusion the assault was launched haphazardly and had little positive impact. 

Assault force and engineering duties were mishandled and casualties were high as a 

result.  Michael P. Guidice a member of Company I, 143rd Infantry Regiment of the 36th 

Infantry Division was part of the Rapido assault force and described his experience, 

We tried to cross the river but the general waited for the river to get high.  Of all 

the times to go he picked that one.  We were walking down to the river carrying 

rubber boats and the Germans were shelling us the whole time.  That’s when I 

was wounded.  I don’t remember what happened.  I think the other three guys 

carrying the boat with me were killed.  Not too many guys made it that day.270 

 

Based on the negative results of the first assault it was clear that a second assault would 

have to be launched if any appreciable gain were to be made from the crossing.  Beyond 

that one battalion’s worth of infantry had managed to make it across and they would 

either need to be rescued or reinforced.  Commander’s argued about whether to assault 

during the day or night.  The final decision was to push another night attack.  

 The second attack on the night of 21 January was more successful than the first, 

but still far from the ideal.  The primary problem was that the second attack followed 

largely the same format as the first, and used the same area of approach so that German 

gunners were ready.  The second issue was that, once again, there was a breakdown in 

river assault procedure, particularly the creation of adequate bridging to cross desperately 

needed armor elements to support the infantry on the far shore.  The second assault 

initially delivered a battalion and two companies across the river, but once again, no 
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forward movement was possible.  Subsequent crossings brought even more infantrymen 

across the river.   

Despite the efforts of the second assault the limited bridgehead had to be 

abandoned. American dead and wounded were left behind while able bodied troops were 

left to become prisoners of war.271  Overall, the results of the assault were shocking, “In 

this two day action involving two of the three infantry regiments of the 36th Division,” a 

report in 1944 concluded, “the casualties incurred totaled 1681: 143 killed, 663 wounded, 

and 875 missing, and presumed captured.  Increasing these figures were the losses 

suffered by units attached to the division for the operation: artillerymen, engineers, 

quartermaster, truck drivers, and others.”272  

 Though an unmitigated disaster there were some positive outcomes to the Rapido 

River crossing, not the least of which was the idea that planning, preparation and 

execution of a river assault must be clear and well-timed in terms of engineering and 

combat arms.  That lesson was so clearly digested that the Rapido River disaster was 

never repeated.  What was also learned was that though terrain and attack conditions are 

often less than ideal in the combat zone, careful planning and site selection, particularly 

along major river lines, greatly impacted the success of the attack.  Also, it is necessary to 

have complete coordination as well as full communication between engineering and 

assault elements, adequate or overabundant engineering materiel was also key when 

launching a river assault to make up for loss or destruction.  Additionally, engineers must 

have complete, or as close to complete control as possible of engineering matters and 

engineering equipment.  Additionally, if a crossing site failed to bring about success then 
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subsequent crossings must be launched at different sites. And finally the river assault 

sequence must be accomplished quickly and in totality, particularly in regard to the 

creation of tactical bridging in order to deliver infantry support weapons, such as tanks, to 

the far shore.  That final point was imperative.  Failure to deliver sustainment elements in 

a timely manner behind an infantry assault resulted only in attack stagnation, and in the 

case of the Rapido River crossing, assault failure.   

 The Anglo-Canadian and American engineering experience in the campaigns in 

North Africa, Sicily and Italy were the ultimate testing grounds for engineering doctrine 

and equipment in support of combat force mobility in a war defined by mechanized 

advance.  In terms of just road work alone an American command appreciation of the 

work of the engineers of the United States Fifth Army notes that, “During the phase from 

6 October 1943 to 11 May 1944, 968 miles of roadway was maintained.”273 It can be said 

that early combat experiences such as those noted above were the real world primer for 

the engineers who would enter their most significant combat role in Northwest Europe 

starting in June of 1944. The experience of Allied engineers in North Africa, Sicily and 

Italy was fully reflective, of the three distinct points dictating Allied engineering in 

World War II.274  Appreciation of this fact is noted in the after-action notes of the 16th 

Panzer Division where it is stated that, “The laying of mines, including stray mines and 

ample use of anti-personnel mines contributed noticeably to the delaying of the enemy’s 
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advance.”275  While that stood as a general rule of thumb, the Germans further noted that, 

“Our own demolitions [along road line] and road-blocks were overcome rather quickly by 

the enemy as a result of his great superiority in material.  Only after the demolitions had 

reached a certain depth through our gradual withdrawal, could a more definite retarding 

effect be observed.”276 The demands of keeping a modern army on the move in North 

Africa, Sicily, and Italy matured Allied engineering practice and equipment usage and it 

would evolve even further thereafter.  

 The next stage of the Allied war, the movement to Northwest Europe, would take 

Allied engineers from smaller, compartmentalized engineering operations to a broadly 

shared combat zone characterized by some of the most intensive military engineering 

operations in history.  
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(taken from The Victory Campaign, Vol. II, The Canadians In Italy, 1943-1945) 
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Map 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(taken from The Victory Campaign, Vol. II, The Canadians In Italy, 1943-1945) 
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Chapter 3: Invasion 

 

 

 

 

 

 

 

 

For Anglo-Canadian and American engineers, the Northwest European campaign 

of 1944-1945 tested engineering acumen on a greater scale than ever before.  Every 

engineering mission undertaken in that campaign, from the Normandy landings onward, 

centered on the key principle of combat engineering: unimpeded mobility. Before Allied 

armies and their engineers could develop large scale offensive operations within the 

interior of Europe, however, they first had to successfully launch a massive amphibious 

assault on French shores.  That assault, code-named Operation OVERLORD – known 

more commonly as D-Day – delivered 150,000 Allied troops onto the Normandy beaches 

on 6 June 1944, a figure that soon rose to over a million, with all the panoply of modern 

mechanized war attached. 277   

In the months just prior to landing at Normandy, Allied engineers adjusted the 

internal structure of their field units to better facilitate their mission as a result of 
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experience and projected future needs.278  These changes shifted the primary Allied 

engineering field formations, Anglo-Canadian Field Companies and American Engineer 

Combat Battalions, from their early combat structure to the composition they used 

throughout the remainder of World War II. Changes within the structure of American 

ECBs, were subtle compared to those within Anglo-Canadian Field Companies.  The 

basic format of the ECB remained the same for the Overlord landings: a battalion 

headquarters company and three companies composed of separate platoons. (See 

Appendices 10 & 12) The major difference between the earlier 1943 configuration and 

the new 1944 format for ECBs, was a reduction in strength by twenty-eight enlisted men 

and one vehicle, (see Appendices 10 & 12) and an increase in certain types of standard 

equipment such as earth moving equipment, vehicles and the 2 ½ Ton Trailer.279  (See 

Appendices 10 & 12)  In 1943 each company possessed three such trailers; the 1944 

reorganization increased this to seven. (See Appendices 10 & 12)  This loss of manpower 

was offset by an increase in certain equipment types indicateing that by 1944 engineers 

had a new understanding of optimum levels for field operations in mechanized combat.280  

 Changes in Anglo-Canadian Field Companies prior to Overlord were more 

significant, and included a complete reconfiguration of the core structure of the Field 

Company.  In 1944, Canadian Field Companies moved away from the section and sub-

section format to a platoon structure similar to that of a typical company in an American 

ECB or Anglo-Canadian Field Park Company.  With the 1944 conversion “sections” 
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became “platoons” and “sub-sections” became “sections”. (See Appendices 2-7) In terms 

of manpower, Anglo-Canadian Field Companies added twelve more men and two more 

officers in 1944.  (See Appendices 2 & 6) This slight manpower expansion brought 

Anglo-Canadian Field Companies more closely into line with the individual lettered 

companies of American ECBs. Like the ECBs, each Anglo-Canadian Field Company 

also experienced the loss of one vehicle. (Appendices 2 & 6)  In terms of heavy vehicles 

and equipment, Anglo-Canadian engineers continued to draw upon the assets of Field 

Park Companies. Inn that sense, the Canadians retained a “sense” of their original British 

format.281  One major change for Anglo-Canadian Field Park Companies was that the 

Bridging Platoon, part of the company until 1943, then separated thereafter, was made 

part of the Divisional Park Company once again in March of 1944, increasing manpower 

and equipment assets within the Field Park Companies supporting each division just prior 

to the D-Day landings.282 This addition clearly anticipated the increased bridging needs 

that were anticipated to appear once the Allies were embedded in Continental Europe and 

major river lines faced advancing Allied armies. As with American ECBs, 

reconfiguration within Canadian Field Companies and Canadian Field Park Companies is 

indicative of changes made to improve the functionality of engineering units in relation to 

their combat mission.     

 In addition to the reconfiguration of engineer field units like the ECBs and Field 

Companies, there was also an increased focus on Army and Corps engineering 

formations in 1944 in anticipation of major infrastructural operations on the European 
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Continent.283  Units like Road Construction and Quarrying Companies (Anglo-Canadian) 

and Dump Truck Companies and Port Construction and Repair Headquarters (American) 

were always a part of the Allied Army engineering structure, however their presence was 

heightened leading up to the D-Day invasion in anticipation of their role after the 

bridgehead was established in France.  Much of this had to do with Allied plans to 

establish the Communications Zone (COMM-Z), Advanced Sector (ADSEC) and Line 

Of Communications (LOC) – rear area supply sectors – once the invasion bridgehead 

expanded into a lodgment.  As noted in the operations plan for NEPTUNE (the initial 

assault and later sustainment operations across the beaches) the missions of such 

engineers included, “Reconnaissance, construction and reconstruction of railroads and 

railway bridges…Reconstruction of Ports…Support of Army Engineer missions through 

the execution, in rear areas, of engineer missions…”284 These varied rear-area units 

became most prominent after the Seine River crossing in the late summer of 1944, 

however they were set to land in France in the days and weeks following the initial 

assault.   

The Normandy invasion which delivered engineers and combat arms to French 

shores was long in the making and much debated, but by early 1944 the final plans for the 

invasion of Northwest Europe were made. As noted in an American report,  

Allied planners, after weighing all the possibilities, finally selected 50 miles of 

coast in Western Normandy, from the Vire Estuary to the Orne, the assault area 

for securing a lodgement.  This area was near good, relatively undamaged ports in 

southern and southwestern England, and was in range of fighter planes operating 

from English bases; the major French ports of Cherbourg and le Havre were 
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within striking distance; and air attacks on railways and river bridges might be 

able to isolate the region behind the assault area from the main enemy centers of 

supply and reinforcement to the east.  In comparison with the stretch of coast 

northeast of the Seine (Pas-de-Calais), along the narrowest part of the English 

Channel, western Normandy was somewhat further from English bases but not as 

heavily fortified.285   

 

 The invasion plan had two primary parts Operation NEPTUNE and Operation 

OVERLORD.286 NEPTUNE comprised the sea and air portion of the invasion plan with a 

concentration on amphibious delivery of troops to French shores and seaborne 

sustainment of their armies once ashore.  The aerial portion of NEPTUNE included 

bombardment by heavy and medium bombers along German communications routes with 

emphasis on French railways and bridge lines.287  In just the month of May 1944 British 

Bomber Command dropped some 37,250 tons of explosives to soften German 

defenses.288  

The core of the OVERLORD phase of the Normandy plan was the landing of 

Allied ground forces along the Normandy coast at five separate invasion beaches code-

named GOLD, SWORD, JUNO, OMAHA and UTAH, while three airborne divisions 

dropped on the flanks.289 (See Map 5) The overall goal of the OVERLORD landings is 

outlined in the Digest Of Operation ‘Overlord’ Object accordingly “…to secure 

lodgement on the Continent from which further offensive operations can be 
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developed.”290 The landing was first set for 1 May 1944 and later changed to 31 May 

with the actual landings taking place on 6 June 1944 due to inclement weather.291 General 

Dwight D. Eisenhower was slated as the operation’s overall commander with direct 

command of the assault force given to British General Bernard L. Montgomery.  

Montgomery’s command for the invasion consisted of 21st Army Group, which was 

comprised of II Corps of the First Canadian Army; I, VIII, XII, XXX Corps of the 

Second British Army; and V, VII, VIII, and XIX Corps of the First United States Army; 

as well the 1st and 6th British Airborne Divisions and 82nd and 101st American Airborne 

Divisions.292   

  The place of Allied engineers within the overall Normandy invasion plan was 

well defined from the outset, with details issued by Allied headquarters specifically 

outlining engineering duties for the invasion and lodgement phases of OVERLORD.293  

An American report explains that the engineering troops landing in the assault force, “… 

will be responsible for initial engineer tasks required to assist [infantry and] combat 

vehicles of assault waves across beaches and to open beach exits.”294  Such operations 

would be complimented and continued by secondary engineer groups who would, 

“…develop and expand the beach roadway system for continued operation, open 

additional beach exits, prepare dump areas for receipt of supplies, and be responsible for 
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maintenance of beach exits and roads …”295  The above engineering missions were to be 

completed by, “…organization[s] specially trained and equipped for the technical 

organization of beaches, to regulate and facilitate the landing of personnel and equipment 

on and over the beach…”296  

 The greatest challenge for Allied engineers whose mission had been outlined in 

OVERLORD’s plan was to breach the so-called “Atlantic Wall”, a massive fortification 

system along the French coast bearing heavy concentrations of German troops. This 

imposing wall represented a good example of the second of the three elements dictating 

Allied engineering during World War II: enemy impediment to advance. As described in 

a passage explaining defense doctrine along the French coast, the Germans, “…intended 

a maximum effort on the coast, seeking either to smash the attack at the water’s edge or, 

at worst, to hold assaulting forces near the beach until mobile reserves could arrive to 

finish them off.”297  The defending German troops and “mobile reserves” included the 

reinforced German Seventh Army, with ten German infantry divisions stationed 

immediately along the coast and an additional ten divisions and one Panzer division 

immediately to the rear with two more Panzer divisions in reserve.  All of these units 

were part of the greater German Army Group B.298 In addition, defenses along the 

Normandy beaches were developed, “… to stop the attacking force by obstacles and 

mines, both on the tidal flat and the beach shelf, while it [the attacking force] was 
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annihilated with concentrated fires from every type of defensive weapon.”299  Such 

defenses were just the beginning of the German design, as further noted, “…an elaborate 

system of obstacles along the tidal flat between the high- and low-water marks … 

designed to wreck or block off landing craft…”300 Those obstacles included a mix of 

wooden and iron gates and posts, many topped off with landmines, spread out in two 

bands extending out into the water with a third band of “hedgehogs” placed behind that.  

Also on the beach were concentrated concertina wire barriers and a variety of landmines 

laid out in various patterns.  Booby-traps such as trip-wire TNT traps were placed inside 

the wire barriers.  Once beyond these mixed density mine fields and wire obstacles the 

attacking forces faced enemy rifle, machine gun and artillery positions which covered the 

entirety of the beach, from the first row of obstacles to the base of the pillboxes and 

trenches.  These strong points were connected by tunnels or trenches to hidden living 

quarters and ammunition magazines, and all of these positions were protected by 

regularly placed rifle and machine gun pits and minefields.  Within their fixed positions 

the German defenders drew on weapons ranging from the basic rifle to the 88-mm field 

gun.301 Despite the seemingly overwhelming strength of these positions, they were 

limited in depth.  If the “crust” could be broken with enough troops and vehicles, 

particularly armor, brought onto the beaches and through the exits then the development 

of a bridgehead behind the beaches, linking airborne and land infantry coming from the 

sea, could be accomplished.   
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Due to the unique mission template of the Normandy invasion, and the enemy 

defensive works facing the Allies, the D-Day assault required specialized engineering 

troops and equipment.  It must be noted that this situation was unique to the Normandy 

landings and that engineering missions on 6 June 1944 were different than the 

conventional tasks that made up the greater majority of engineering missions in 

Northwest Europe. The assault landings required special engineering bodies many of 

which were designed and created solely for the landings, such as American Engineer 

Special Brigades, Shore Battalions and Anglo-Canadian Assault Sappers.302 “The mission 

of the Engineer Shore Battalion in an amphibious operation,” a U.S. Army Document of 

1943 noted, “is to facilitate the landing and movement inland of a regimental combat 

team with its supplies and equipment…”303 Such engineering units required and 

possessed narrowly focused skill sets and many “specialty” units, like Engineer Special 

Brigades, were disbanded or reassigned after their D-Day mission was complete. 

Working alongside the specialist engineers units were a host of conventional engineering 

troops drawn from American ECBs and Anglo-Canadian Field Companies and other 

units which, in preparation for the landing, had re-focused standard training to emphasize 

specific tasks, such as advanced demolitions training.  These engineers were directly 

embedded within assaulting infantry groups and like those in the specialty units were 
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tasked with breaching and development operations along the beaches.304 Whether the 

assignment was the task of a conventional or specialty engineering unit, the goal for 

engineering units on D-Day was reflective of the three base principles of World War II 

engineering: the need for unimpeded mobility for mechanized armies, the defeat of 

enemy attempts to deny mobility, and overcoming enemy obstacles.  For the D-Day 

landings this meant getting troops and vehicles onto the beach successfully and beyond 

the beach thereafter by blowing gaps in enemy obstacles, reducing enemy defenses and 

improving beach exits.    

 Engineer training in aid of the engineering mission for the Normandy invasion 

took place in Great Britain, with emphasis placed on practicing landings and polishing 

skills under the most realistic conditions possible.  In keeping with this principle, training 

schools teaching specific skills were created.  An outstanding example of one of the 

training facilities preparing men for D-Day was the American Assault Training Center 

(ATC) at Woolacombe Beach in Devon.305  The Anglo-Canadians had a similar center 

located at Inveraray, Scotland.306  The Assault Training Center at Devon, created in 1943, 

was established “…to test and develop methods of landing in France, and to train up to 

and including regimental sized units in those methods … Certain tactics and information 

were shared between the two schools [British and American], but there were some 

differences in how the two nations planned to operate.”307 The differences between 

American and Anglo-Canadian engineers, in terms of training and mission, was that 
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American focus fixed on a larger variety of engineering formations tasked with hands-on 

demolitions work, while Anglo-Canadian engineers invested heavily in smaller specialty 

engineering units drawn out of standard engineering units supplemented by specialized 

armored vehicles designed to breach obstacles.308 For Anglo-Canadian engineers this 

meant training with specially modified armored vehicles labeled “Armoured Vehicle 

Royal Engineers” (AVRE) and popularly called “funnies”.309  Such vehicles were built 

upon a standard tank body (Churchill or Sherman tanks) with added parts specifically 

designed to assist with engineering tasks.310  The designs included vehicles like flail-

tanks, designed to open pathways through minefields, and tank-dozers designed to plow 

paths through enemy defenses.311  The Americans had similar specialty vehicles within 

their engineering ranks and these were designated for use during the invasion.  For 

example, sixteen tank-dozers built on the hulls of American Sherman tanks were set to 

land with the opening waves at Omaha Beach.312  When the actual landing did occur five 

of the tanks were destroyed by enemy action and others were lost at sea.313  Anglo-

Canadian engineers had far better fortune getting their AVREs ashore on the day, and by 

all accounts they were highly successful. 
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American planners and engineers had forecast the loss of heavy equipment in the 

initial assault and therefore also invested heavily in training breaching or “gap” teams.  

As author Jonathan Gawne notes, the discrepancy between the armor-heavy Anglo-

Canadian and American engineers during D-Day has drawn some criticism.  “British 

sources have been critical of the American reluctance to use their specially modified 

armored vehicles to open the way”, Gawne writes, “… It seems that the decision to use 

teams of men to clear the obstacles, rather than rely on special vehicles, may have been 

the correct one … the success of Gap Teams relied not on gadgets, but on courageous 

men who braved enemy fire …”314  As a result of American engineering training for D-

Day focused on a variety of man-portable demolitions meant to destroy beach obstacles.  

This included everything from simple dynamite to Hagensen Packs (eight connected 

blocks of C-2 plastic explosive), tetrytol explosive packs (one of which could blow up a 

German “hedgehog” obstacle) and bangelore torpedoes, which were tubes packed with 

explosives that could be threaded together, pushed under barbed wire and then detonated 

to create a hole in the wire.315 No matter the specific approach, both Anglo-Canadian and 

American training centers focused on, “…individual skills such as how to use a pole 

charge or disembark from a landing craft.”  Furthermore such schools, “…tried different 

ways to land tanks and vehicles, different organizations of the landing teams, different 

types of equipment and explosives, and different timetables for landing units.”316 All of 

these points were practiced during large scale exercises.   
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Allied engineers experienced realistic seaborne assault scenarios mimicking the 

coming D-Day Operations in large scale amphibious exercises along the British Coast.  

One of the largest of these, Exercise TIGER, was launched near Slapton Sands in April 

1944 and sadly resulted in the tragic loss of a large number of engineers from the 1st 

Engineer Special Brigade when German E-Boats slipped in amongst the American ships 

and attacked them with torpedoes.  The exercise and deadly incident was remembered by 

Tony “Tutta” Reno, a member of the 1st Special Engineer Brigade who took part in the 

exercise,  

On the night of 27-28 April, I was aboard one of the eight LSTs headed out of 

Lyme Bay for the beaches of Slapton Sands, carrying mostly the First Engineer 

Special Brigade.  This was a rehearsal for the invasion of UTAH Beach.  My 

company was aboard LST-29, along with combat engineers and DUKW 

amphibious vehicles, called “Ducks” by GIs.  Our task force was forming up the 

operation at about two o’clock in the morning when nine German E-Boats came 

out of nowhere and began firing torpedoes at our LSTs. 

I was asleep in one of the Ducks when our ship took a hit by a dud that 

sprung all of the hatches and hammered even the release pins of the Ducks.  That 

was followed by a torpedo that exploded and blew apart the crew’s quarters, 

which were empty at the time.  We were lucky to lose only four GIs.  It was like 

Hell on earth, with ships sinking and on fire, and bodies floating in the water.  

Everybody ran around like crazy not knowing what to do.  After that second 

torpedo hit us, I thought our LST would sink fast.  Two LSTs did sink.  Ours 

made it back to port under tow and one other was damaged by friendly fire. We 

found out later that [LST] 749 was missing.  Four hundred thirteen from the First 

Engineer Special Brigade were killed.317 

 

Despite such tragedy training continued at training centers and in large exercises until 

mid-May 1944, when steps toward embarkation for the actual landings began to draw 

troops to quarantined embarkation centers.    
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The first American engineering operations at Normandy were remembered by 

Tony “Tutta” Reno, whose job was to prepare the UTAH beach landing sites in the early 

hours of 6 June 1944.  His unit left before the main body of the invasion and he was 

already at work on the beaches when, the airborne armada bearing American paratroopers 

set to land behind the invasion beaches, passed overhead. Reno remembered,  

We began to cross the English Channel as part of one of the Brigade’s engineer 

amphibian teams…Our LCM boat arrived at UTAH Beach, early, along with four 

others, with about sixty of us aboard each boat.  We had trouble getting ashore out 

of the boat because the tide was going out and we were pretty far off from the 

beach…  

The real shooting didn’t start until the main American force started to land 

at H-Hour, 0630.  Even so, things on UTAH Beach weren’t as bad as what the 

GIs ran into on OMAHA Beach.318 

 

Though some engineers like Tony Reno were at work before the first landings, the 

bulk of American engineers were embedded in the initial assault waves on OMAHA and 

UTAH beaches.  What they met when they landed on 6 June, particularly at OMAHA 

Beach, was a maelstrom of confusion, incoming seaborne traffic and withering enemy 

fire. Americans relying on gap teams had appalling losses whereas Anglo-Canadian 

engineers mitigated their losses to some degree by relying on specialized armor to assist 

them.  An anonymous member of the 112th ECB, attached to the 29th Infantry Division 

remembered his experience on OMAHA Beach and the confused state of engineering 

operations there, noting,  

I never saw anything like it! It was like a hurricane.  You were over here and a 

wave would hit you and you’d be over there.  It didn’t seem like we were making 

any ground.  We were thrown around like matchsticks.  It was awful that day.  

The Germans had these mines on poles.  I was going to grab hold of one.  This 

guy hollered at me, “Slim, don’t grab a hold of that pole! It’s got a mine on it!” 
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I heard a machine-gun the whole way coming in.  But the way we were 

getting tossed around the Germans couldn’t get a bead on us.  It was a Godsend 

the surf was like it was.  A lot of guys drowned because those inner tube things 

they gave us didn’t work. 

I had sixteen pounds of TNT on my back.  We were supposed to blow 

some stuff up but we couldn’t get to it because of the German resistance.  We 

were walking bombs!  I never thought about it... 319   

 

Jonathan Gawne provides an in-depth overview of the experiences of American engineers 

on OMAHA beach, 

On Omaha Beach the division of labor was … specific.  Engineer units were 

given the task of clearing an eight yard wide path from the beach to the major 

exits, and though the exits to the transit areas behind the bluffs. In the 1st Division 

sector the 1st Eng. C. Bn. was assigned the task of opening the E-1 exist and the 

20th Eng. C. Bn. was to open the E-3 exit.  The 20th Engineers were an 

experienced unit with prior service in the Mediterranean but they had bad luck on 

the morning of D-Day.  The craft bringing A/20th to shore was hit by German fire 

and only 27 men from that company got ashore.  Of that number only 18 were not 

wounded.  The commander … was lightly wounded, then later killed by an 

artillery blast.  Due to the lack of engineers, the E-3 exit was not open to traffic 

until the morning of D + 1.  The 1st Engineers had the E-1 exit open about 1400 

hours on D-Day... 

In the 29th Div. sector the 121st Engineers were assigned the D-1 exit and 

the 112th Engineers the D-3 exit.  The tremendous confusion and powerful 

German emplacements on Dog Beach delayed both of these units.  The 121st 

Engineers took severe casualties in men and equipment following on the heels of 

the ill-fated 116th Infantry.  Of specific concern was a lack of explosives … The 

121st Engineers, working in conjunction with elements of other engineer units in 

the area, finally got the D-1 exit open for vehicles in the late afternoon at the 

roughly the same time the 20th Engineers go the D-3 exit open. 

Once the beach exits were open, the engineers moved inland to specific 

areas where they were to clear mines for the troops following.320 

 

Regardless of the confusion and difficulty met, by the end of the day the efforts of 

American conventional and specialty engineers breached the Atlantic Wall in the 
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American sector and assault waves and follow-up troops were moving inland to areas 

behind the UTAH and OMAHA Beaches.  

 For Canadian forces storming ashore on JUNO beach, engineering missions were 

similar to those taking place on American beaches.  Also, like their American 

counterparts, adverse sea conditions and scheduling mistakes, changed the rhythm of the 

landings and impacted engineering operations.   It is recorded in a Canadian report that, 

“Due to the delayed arrival of the assault engineers, much trouble was experienced in the 

preparation of suitable vehicle-exits from the beach …”321  Providing beach exits was a 

special problem on MIKE west of the mouth of the Suelles River, where an arm of the 

river meandered for about a kilometer behind the dunes. Until bridging equipment came 

ashore, all tanks landing on this stretch of beach were marooned.  A second Canadian 

report gives an overview of both the difficulties and successes of operations on JUNO 

Beach noting, 

…it is perhaps advisable to pause and consider now the general progress of events 

in the Western part of the Canadian sector.  Reduction of the beach defences took 

fully two hours … and the beachhead objective … was secured only by about H 

plus 4 hours … More serious even than enemy resistance was the difficulty of 

clearing obstacles and breaching exists.  Owing to rough seas and the lateness of 

A.V.R.E. and sapper teams generally, the rising tide soon cancelled further 

removal of offshore obstructions.  On land, the preparation of exits was found 

unexpectedly slow and arduous … By 0900 hours no exits had as yet been opened 

on [JUNO] MIKE beaches or on NAN beaches. Armoured support was thus for a 

time denied to leading infantry beyond the beaches.  Only at 1112 hours was it 

reported that one exit was working with difficulty on MIKE sector; this was later 

developed into a satisfactory route.322 
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 Despite the difficulties, Anglo-Canadian engineers, like their American 

counterparts, worked feverishly to get exits open as quickly as they could and move 

attacking forces inland, off the beach, to secure the bridgehead.   The war diary of the 

16th Field Company, on D-Day observed, “The assault Sappers consisting of No 3 PL 

[Platoon] landed with the assault Coys [Companies] with the specific task of assisting the 

Inf [Infantry] with the immobilization and destruction of strong points…”323  The diary 

continues, 

No 1 Sec of No 1 Platoon landed in two parts at H + 20 with Lt Cameron from 

H.Q. and Lt Peto, Pl [Platoon] Comd [Commander].  They assembled at a 

rendezvous some 200 yds from the beach without casualty despite enemy mortars, 

M/G’s [Machine Guns] and snipers.  They proceeded inland behind the leading 

infantry …checking the road and verges for mines.  Two of their detectors worked 

– one was wet.  Lt Peto worked to the West on the beach but could not move in at 

the time due to M/G [Machine Gun] fire, so waited until remainder of Pl [Platoon] 

with CSM Howes and L/Sgt Skidmore arrived in LCI (L) … Nos 2, 3 and 4 Secs 

[Sections] with one detector working, assisted Beach Group in clearing a lane 

through mines.  Some “S” mines removed and two infantrymen were recovered.  

As soon as possible, the party moved inland.324   

 

Meanwhile, British engineer assault armor pushed aside obstacles, blasted bunkers, laid 

matting over soft sand and its way through minefields.  The opening of beach exists and 

subsequent movement inland by Anglo-Canadian forces revealed that, for Anglo-

Canadian engineers, employment of specialty armor was a useful part of their invasion 

procedure and brought about engineering success along the invasion beaches of the 

Anglo-Canadian sector.   
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In the hours and days following the landings, Allied troops, equipment, and 

vehicles filtered into the bridgehead.  As that bridgehead widened into the lodgement, 

engineering operations returned to “conventional” tasks such as road improvement and 

bridge building as engineering duties shifted from D-Day engineering units to 

mainstream engineering troops at the Army, Corps and Division level.325 Lodgement and 

enlargement operations for Allied engineers were based upon the three key elements of 

Allied engineering in World War II: opening avenues of advance; defeating enemy 

mobility counter measures; and preparing to breach the next defended line. The trends 

evident in the landing operations continued to manifest themselves. American engineers, 

for example, continued to rely heavily on manpower to complete engineering tasks, as 

would be seen during breaching operations along the Siegfried Line in late summer and 

fall of 1944.  In contrast, the Anglo-Canadians continued to employ specialized motor 

vehicles to assist in engineering operations, as would be seen in operations at the Scheldt 

Estuary in late summer and early fall 1944.  
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(taken from The Corps Of Royal Canadian Engineers, Volume II, 1936-1946) 
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Chapter 4: The Normandy Campaign 

 

 

 

 

 

 

 

 

 

Though lauded for over half a century as the stand-out operation in the narrative 

of the Northwest European Campaign, it must be remembered that OVERLORD was 

merely the initial point of Allied operations targeting Germany as the final objective.326  

The greater strategic plan for the campaign and its development was conceived as taking 

many months, perhaps even a year to complete.  But this was to be the culmination of the 

war in the West.  It was only on the great plains of northern Europe that the massed 

weight of modern mechanized armies could be deployed.  Moving them quickly and 

securely in both battle and in pursuit was an urgent task. 

In fact, logistical and support operations meant to move the Allied forces deep 

into the interior of Europe were outlined in three distinct phases, based on the notion that 

it would take the Allies ninety days to reach the Seine River. Once at the Seine, Allied 
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engineers were to facilitate an assault crossing to establish a bridgehead, which would be 

followed by an administrative pause.  Only when the logistical base was well established 

and the needed forces echeloned forward would the final push into Germany begin. 

Meanwhile, in support of the Normandy campaign Allied engineers returned to 

the familiar “conventional” engineering tasks such as road improvement, bridge building 

and mine and booby-trap removal.  In each of the three planned phases of the Normandy 

campaign – the initial assault and the first two weeks ashore, the creation of the 

lodgement and the crossing of the Seine – Allied engineers were set to take a lead role in 

terms of mobility support and supply route development. The requirements for these 

activities were established in advance of the invasion, and focused heavily on developing 

major road and rail networks.  As noted in a command appreciation, “Influenced by the 

widespread rail and road demolition they had met in Italy … engineer planners at first 

estimated that destruction of traffic nets on the Continent would reach 75 percent.”327 

This situation was further exacerbated by massive Allied bombing of French rail 

communications both before and during the campaign in order to isolate the beaches. 

Allied commanders designed a three-stage plan encompassing a ninety day time-

frame. Phase one spanned from the D-Day landings of 6 June through the first fourteen 

days of the campaign, it focused on a build-up of combat troop strength and creation of a 

defensive line.328 British forces during this time period were to act as a screening force 

for the American VII and XIX Corps, who were tasked with capturing Cherbourg, a 
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major port of the tip on the Cotentin Peninsula which the Allies hoped to use.329 Allied 

rehabilitation of Cherbourg was necessary to adequately fulfill expanding supply 

demands once the Allied armies grew in size and engaged in offensive operations deeper 

within France.  As combat force numbers increased during the first phase, so too did 

engineering troop numbers.  It is noted, for example, in the (Operation) OVERLORD 

section of the Second British Army Engineer Plan that engineering units were designated 

to continually arrive and move inland from D-Day onward, with some forty plus 

engineering units landing as part of the Second British Army on the day of the 

landings.330 These units were of mixed variety ranging from the generic engineering Field 

Company to specialized Airfield Construction Units.  Many of these first units were 

already embedded directly into combat units. For example, the 505th, 233rd, 295th Field 

Companies, the 15th Bridging Platoon, and detachments of the 235th Field Park Company 

Royal Engineers (RE) were attached to the British 50th Division as it went ashore.331    

The second phase of the OVERLORD plan was to begin at the conclusion of 

phase one and last until the fortieth day after the initial landings (D + 15 to D + 40).  This 

phase encompassed continuing development of the Allied front, with the Anglo-Canadian 

force still holding a defensive position in the east near Caen but pushing onto the plain 

south of that city to permit airfield construction.  Meanwhile, an American force was set 

to hold a position near St. Lo while another American force captured Brittany.  The drive 

into Brittany was intended to secure additional sea ports to relieve stress on the supply 
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lines running off of the invasion beaches and Cherbourg, which, by that point, would 

both be overtaxed. (See Map 6)  Second phase operations were to be followed swiftly by 

Allied combat force consolidation within Brittany.  It was presumed that the bridgehead 

in France would be secure enough by D + 40 for Anglo-Canadian engineering units to 

officially switch their primary focus fully to tactical mobility demands. The Second 

British Army Engineering Plan entitled The Establishment Of The Lodgement Area 

observed that switch noting that, “By about ‘D’ + 30 (6 July) it was considered that the 

…Fd [Field] Coys [Companys] … had completed their beach role and they were then 

reconstituted as Army and G.H.Q. [General Headquarters] Tps Fmns [Troop 

Formations].”332  

The third and final phase of the strategic plan was to begin on the fortieth day 

following the initial landings and conclude fifty days later (D + 40 to D + 90).  This final 

phase was designed to harness the combined power of the Anglo-Canadian and American 

armies in concentrated drives pointed south to the Loire River and east to the Seine River. 

(See Map 7) The crossing of the Seine River would mark the termination point of the 

Normandy campaign and complete the original Allied strategic plan for OVERLORD. 

Once the Seine was breached, the final element of the plan called for a protracted pause 

to take place along the eastern banks of the river.333 That pause was designed to 

reconsolidate combat forces on the river’s eastern banks as well as refresh crucial supply 

stores prior to engaging in operations beyond the eastern banks of the Seine River and the 

advance into Germany. (See Map 7)   
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The logistical plan created for the Normandy campaign used the strategic plan as 

its guideline. In effect, the Allies needed to establish a proper logistics base in lower 

Normandy and Brittany before launching any meaningful offensive into Germany.  This 

included building up depots and transportation capability, including stockpiling 

engineering supplies in anticipation of future operations. During phase one of the 

strategic plan, the logistical plan was set to begin with the establishment of a rear supply 

area, the formulation of a supply command, and the initial buildup of necessary supplies 

moved from Great Britain to the Normandy beachhead.  The second phase of the logistics 

plan was to initiate with supply echelons of the Allied armies set to become independent 

commands located in the rear area.   Throughout this phase supply buildup was to 

continue unabated.  In the American case it was also determined that there would be two 

operating supply headquarters established during phase two.  The first headquarters 

element was to remain in the expanding rear area as a permanent line of communications 

element within the so-called Communications Zone (COMM-Z).334 The second 

headquarters element was to serve as an advanced group designed to move with, and 

provide for, the immediate supply needs of combat units near the front in the Advanced 

Sector (ADSEC).335  During the third phase of the strategic plan, the final phase of the 

logistical plan was set to take place with advanced bases of supply established 

immediately behind combat forces and continued administration of supply routes and 
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supply depots divided between the now independent rear area and advanced sector supply 

commands.   

 Engineering supply was a significant part of the general logistical plan for 

Normandy. Massive amounts of engineering supplies were set to arrive in the hours and 

days just after the landings.  These came in packages called “stores” or “freight”. The 

Anglo-Canadian definition of “stores” is the equivalent to the American term “freight” 

with both being a general label given to mass supply. For example Anglo-Canadian 

forces initial bridging stores included complete Bailey Bridging sets as well as individual 

components such as decking for use crossing wet-gap impediments like the Orne River at 

Caen.336 The British Second Army engineer supply plan called for a total of 683 bridging 

stores, 60 water supply stores, and 225 miscellaneous stores amongst other engineering 

elements to be landed between D + 2 and D + 6, for a combined total of 3502 engineering 

stores of mixed variety intended for mobility support operations and lodgement 

operations in the Norman countryside along, critical routes like those running into and 

out of Caen.337 Such supply considerations were initiated in response to the notion that 

engineering operations would be widespread and encompass significant projects of mixed 

variety, such as mine removal, road repair, bridge construction, and water purification. In 

terms of mobility, Allied tactical echelons would be road bound, and so road networks 

would become priority one for engineers in the front and rear as had been the case in 
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North Africa, Sicily and Italy. Therefore supplies such as bridging were top engineering 

priority.  

 The Allied engineer supply plan for the campaign in Northwest Europe was long 

in the making, and the long range plans for the advance on Germany depended upon 

supplies and equipment delivered during phases two and three of the OVERLORD plan. 

Beginning in 1943, engineering planners were tasked with compiling lists of probable 

supply demands for the Normandy campaign in order to create supply reserves for 

operations during the campaign and beyond.  Those lists included all projected Class IV 

(engineering) supplies necessary for operations on the European Continent.  Class IV 

supplies, as listed in the U.S. Army’s FM 10-10, Quartermaster Field Manual, 

Quartermaster Service In Theater Of Operations, include, “Those articles of supply 

which are not covered in Tables of Basic Allowances and demands for which are directly 

related to operations contemplated or in progress … such as fortification materials, 

construction materials, and machinery.”338  

Predicting the actual demands of large scale engineering operations and logistical 

needs in advance of an operation the size of the Normandy campaign was no simple task.  

Engineering logistical planners needed to know how large a force they would be 

supporting in order to plan for material needs.  In reply to requests by American 

engineering commanders for such information, General John C.H. Lee, head of the 

Service of Supply which controlled all logistics, gave engineer supply planners estimated 

troop numbers and potential supply network plans by which to make calculations for 
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material buildup.339  General Lee projected a troop strength of 480,000 Allied troops 

operating in Normandy thirty days after the invasion (D +30) and a total of 985,000 

ninety days after the landings (D + 90), when the original strategic plan for Normandy 

was set to terminate.340  Along with those manpower calculations Lee included a plan 

which called for two main lines of supply to be established and maintained ninety days 

after the landings (D + 90) or upon arrival at, and passage over, the Seine River.341  Each 

of those supply routes would be a hundred miles in length, leading back to the coast 

where supplies would be delivered along repaired ports. In addition, rough outlines were 

provided for potential developments beyond the Seine River in terms of supply routes, 

with a provision for two additional supply routes to be added after the Seine River 

crossing took place, giving the Allies a total of four main supply routes.342 It was planned 

that those four combined routes would carry supply from a total of twelve rehabilitated 

seaports by the end of 1944.  

In response to the timetables, totals and projections provided by General Lee, 

American engineer supply planners split assigned engineering materials in two.  One half 

was set for shipment to support the first ninety days of operation in Normandy.  The other 

half was set aside for shipment and use following the operational phase at the Seine, with 

allowances for enough stock to carry the engineers through the end of 1944.343  Based on 

estimates and calculations designed to meet these expectations, engineer supply planners 
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determined it would take a total of 1,136,713 long tons of Class IV engineering supplies 

to support the operation in Northwest Europe from the Normandy landing through to the 

end of the year.344 

Despite their forecasts and the best efforts of engineer supply planners, issues 

arose well in advance of the landings that would affect supplies.  In the months just prior 

to the invasion available totals for engineering supply were significantly lower than had 

been called for within engineering plans.  By May of 1944 a total of 246,521 long tons of 

engineering supply was still needed to meet the original quotas.345  In addition, 

engineering requirements competed with those of other services in terms of supply 

allotment.  General supply was issued on the basis of priority and importance of project 

no matter the service making the request.  Luckily, due to the importance of their 

operations, engineering supply stocks were often prioritized on a level equal to fuel and 

ammunition, the top two priority items in the combat zone, thereby benefitting Allied 

engineering supply demands.346  Similarly heavy amounts of engineering equipment were 

prioritized for Anglo-Canadian troops following the invasion due to the importance of 

their mission, and as a result adequate stocks of supply existed once engineering 

operations developed beyond the beach.347  Furthermore, as a result of the decision to 

joint stockpile American and British supply prior to the D-Day landings, Allied supply 

levels were similar for all Allied forces in terms of engineering equipment.348 
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 Beyond supply considerations, the Allied engineering plan for Normandy divided 

engineering tasks between engineering groups based on mission, unit type and unit 

specialty with the intention of maximizing the ability of each to provide and sustain the 

mobility of the armies to which they were attached.349 The division of labor between unit 

types based on unit specialty had been established back in the mobilization and training 

stages.350 Anglo-Canadian and American rear area and heavy engineering companies 

operating at the Army level along the Line of Communication and Communications 

Zone, for example, were set to remain along the coast, repairing the crucial ports and 

rehabilitating rail lines as well as maintaining main supply routes.  The mission focus of 

such units was heavy duty construction tasks in the wake of combat force advance.351  As 

noted in the Activities Report of the Engineer Section, Advance Section Communications 

Zone missions by engineers inhabiting the rear area included, “ … the normal engineer 

functions of construction, rehabilitation and repair of port facilities; construction and 

rehabilitation of railroads; clearance of inland waterways; construction, repair and 

maintenance of roads and highway bridges…” while their brethren in smaller formations 

engaged in expedient engineering missions along the fighting front.352  

Those Anglo-Canadian and American combat engineers inhabiting smaller 

formations within the Corps and Division levels moved forward with the advancing 

armies in order to directly support them in combat, and served as primary combat 

mobility facilitators.  One of the main tasks allotted to such engineering units during the 
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Normandy campaign was the very deadly task of clearing enemy-laid mines and 

demolitions which blocked the routes of Allied advance. Corporal J.A. Womack, a 

British Royal Engineer, recorded an incident on 11 July 1944 which shows how deadly 

such engineering duties could be.  “Today there was a nasty accident in minefield” 

Womack wrote in his diary, “… Mr. Pritchard had stood on a Shumine and it blew away 

both his legs off.”353 The necessity of such work was absolute, however deadly it might 

be, particularly in advance of offensive operations.  For example, in preparation for 

breakout advances by II Canadian Corps set to begin on 25 July 1944, it is noted that 

Anglo-Canadian, “Engineers would play their usual supporting role, concentrating on 

clearing routes forward through minefields…”354  Such work could become rather 

mundane, especially since many posted minefields were dummies and contained no 

mines. The unit history of the 23rd Field Company, records the malaise of mine clearance 

noting, “In these past few days we have also done some mine clearance… a long, boring 

job, and produces no mines to make things interesting.”355  

An overview of the type of general operations that both Anglo-Canadian and 

American engineers found themselves operating in during the first part of the Normandy 

Campaign is described in the War Diary of the 5th Field Company. In their inclusions 

from 1 July 1944 to 31 July 1944 it is written that,  

The early part of the month was spent in lifting and laying of mines and 

maintaining of roads and water points.  The latter part of the month was taken up 

mainly with the construction and maintaining of bridges, roads and water points.  

The climax of the unit’s bridge constructing was, for this month, reached in the 
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building of a Triple-Double 140 ft. C. 40 Bailey Bridge which was named 

Winston in honour of the British Prime Minister.  This bridge was shelled on the 

29th and valuable experience was gained in the art of repairing of damaged 

bridges and a great deal of interest was aroused in engineering circles as this was 

the first shell damage to bridges occurring in this area.  No. 1 Pl. also assisted in 

the building of the Churchill br. The building of which had been allotted to the 

31st Fd Coy.  Six bridges are now being maintained by this unit.  

The highlight of the month was the visit paid to the troops by Mr. Winston 

Churchill and General Montgomery on 22 Jul at Caen.  Mr. Churchill, with his 

inevitable cigar stood upon the Winston Bridge and gave the men an inspiring talk 

at the end of which he was wildly cheered. 

The catastrophe of the month occurred 5th Jul when 6 men were injured, 2 

vehs damaged and many items of equipment and clothing destroyed from a heavy 

mortaring of unit lines by the enemy.  Also on the 8th when one Spr. was killed 

and one injured by enemy shells whilst they were on guard duty…356  

 

The overall need, size, and concentration of front line engineering operations, and 

the type of engineer unit designated to fulfill the task was also determined by German 

defensive operations.  Such measures, as always, were aimed at halting Allied advance. 

In addition to enemy action. Allied bombing and destruction of road and bridge lines in 

attempts to deny the enemy reinforcements or resupply, or to deny avenues of retreat, 

also increased the damage to road, rail and bridge lines, heightening the demand for 

engineering missions. Front-line engineering operations often combined several tasks in 

order to overcome impediments blocking advancing combat elements.  As the unit 

history of the 23rd Royal Canadian Engineers noted on 21 July 1944, “In addition to the 

usual road work, we have parties checking for mines, and we recce a site for a Class 40 

bridge …”357 (See Appendix 17)  

Outstanding examples of the damage to roads and bridge lines and the role of the 

engineer in repairing main avenues of advance in Normandy are found in the review of 
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concentrated Anglo-Canadian engineering operations undertaken in and around the city 

of Caen.  Caen was key to the Allied advance because the roads running to and through it 

were essential to the main Line of Communication connecting the frontline to the supply 

dumps on the Normandy beaches. Therefore, Caen was an active line in both the strategic 

and logistical plans for the Normandy Campaign. In fact, the Caen route would remain a 

main artery in the Line of Communications zone until ports and routes closer to the 

fighting front could be captured and made operational in September.  In terms of 

engineering tasks, Caen represented an attack with an engineering mission that fully 

represented the essential points of Allied engineering in World War II: it was a key 

supply route, the Germans wished to deny the Allies access to it, and through enemy and 

friendly action routes of advance through the city were damaged to the point that only 

engineers could repair them.  

German defense of Caen was particularly strong with protection provided by 

elements of Panzer Group West and 86 Corps of the 15th German Army.358  The presence 

of such force strength, including SS Panzer units, made Caen a formidable impediment to 

Anglo-Canadian forces. However, as noted in Canadian Military Headquarters Report 

No. 58, “…Allied possession of that city would lead to a British break-out from the 

bridgehead ...”359 By early July the Germans understood that an attack on Caen was 

imminent. The daily report from Panzer Group West for 8 July 1944 recorded that, 

“Following heaviest artillery preparation with all types and calibers from land, sea, and 
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air, which began in the evening of 7 Jul, early on 8 Jul opponent launched the expected 

big attack on Caen with strong forces from the Northeast, North and Northwest.”360   

The ground attack at Caen, launched on 8-9 July 1944, code-named Operation 

CHARNWOOD, included a massive softening up by an in-depth Allied fire plan and a 

heavy ground assault, supported by close-fire artillery. A three division attacking front, 

which included the 3rd Canadian Infantry Division and the British 59th and 3rd Infantry 

Divisions, moved on the city from three directions.361  

A notable engineering highlight during Operation CHARNWOOD was the 

appearance of specialized armor in the form of AVREs and Funnies (“Flails” and 

“Crocodiles”) attached to the attacking formations.  The high value of such vehicles, as 

an addendum to conventional engineering equipment, particularly in terms of breaching 

and mine clearing operations had been first shown on Gold, Juno and Sword Beaches 

during the invasion. The Order of Battle of the 3rd Canadian Infantry Division for 

CHARNWOOD, for example, lists one squadron of the 5th Assault Regiment, Royal 

Engineers (RE) attached as a supporting body.  The 9th Canadian Infantry Brigade 

likewise lists one squadron of the 5th Assault Regiment as a supporting element.  Future 

operations would bear similar Orders of Battle, with the presence of specialized armor 

vehicle units listed as regular supplemental elements to engineering troop bodies.362  

The ultimate goal of CHARNWOOD with its various infantry, engineer and 

armored elements was, “To clear CAEN as far SOUTH as rly BAYEUX-CAEN to where 

it crossed the R. Orne … thence River Orne … thence CANAL DE CAEN and to secure 
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brheads.”363  The push on Caen carried on throughout the day on 8 July and by 9 p.m. 

that evening Field Marshall Erwin Rommel, the German force commander in Normandy, 

arrived at the Headquarters of Panzer Group West to assess the situation.  Once he saw 

the weight of the attack he immediately ordered a removal of heavy guns and the creation 

of a combined infantry/armor defense comprised of, “Strong infantry forces, supported 

by engineers … [to] offer resistance on the line.”364 The Anglo-Canadian attack restarted 

on the morning of the 9th of July.  It was then that the Anglo-Canadians discovered that, 

“… the remnant’s of the enemy’s shattered forces were pulled out during the night, 

leaving only a few scattered rearguards including several tanks, and a carpet of mines to 

slow down our entry into the stricken city.”365  With mopping up operations to deal with 

the remaining defenders and actions to ferret out snipers in progress, the Anglo-Canadian 

force moved into Caen proper.  What they found was an immense challenge: a destroyed 

city and a heavily damaged transportational infrastructure.  It would thereafter fall to the 

Anglo-Canadian engineers to clean-up the mess and repair the roads so that the attack 

could continue and supply could flow unabated along the Caen roadway in pursuit of 

objectives further south and east including the Seine River line and the city of Paris.  

The 6th Field Company, for example, noted that, “The destruction in the city of 

Caen was almost unbelievable.  The city was a shambles, with only a few houses on the 

outskirts still intact. The streets were piled high with rubble and clearing routes through 

the mess became No. 1 priority job for the engineers.”366 Such an operation was reflective 
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of the same task which had faced Canadian engineers working to clear the main routes 

through the town of Potenza during the Italian Campaign which, like Caen, possessed 

critical communications route.367  

Cratered and rubble-covered roads, in-depth minefields, and destroyed bridging 

across the Orne River called for engineering operations of a mixed variety in the city of 

Caen. While units like the 6th Field Company, proceeded to clear the streets, “Tipper 

lorries and power shovels were brought up and the task commenced that was to keep 

most of the Company busy for several days. “ Meanwhile other units like the 8th 

Canadian Field Squadron, RCE were dealing with minefields and suffering casualties 

while doing so.368  It was noted in the units history that,  

Our first casualties in action – Lieut. Zimmerman, L/Sgt. Bolduc and Spr. Hanson 

were on a patrol of a mine field with the Lake Superior Regiment when L/Sgt. 

Bolduc and Spr. Hanson were wounded by shell fragments.  Spr. Hanson died 

from wounds received that day.  War is something vague that takes place up the 

road.  At least it had been, but now it was very personal.369  

 

For units like the 20th Field Company, operations at Caen were their first in 

Continental Europe.  The 20th was part of 1 Canadian Army Troops (CAT), whose 

purpose was both to provide direct engineering assistance to infantry divisions and to 

assist with heavy engineering operations such as road repair and improvement in rear 
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areas.370 (See Appendix 8) The 20th Field Company, war diary summary for the month of 

July outlines its experience in the combat zone of Normandy, 

After an uneventful voyage the first elements of the unit landed on the Normandy 

Coast …at 1300 hrs on the 10th [of July].  The Coy assembled in the Marshalling 

Area nr BANVILLE and move off to conc area at COLUMBIERE SUR 

SEULLES on the morning of the 11th.  48 hrs later the whole 1 Cdn A Tps Engers 

Formation moved to the CAIRON Area.  The role we were to play in coming ops 

was passed on to us.  The city of CAEN is a main focal point for all rds and traffic 

routes in the eastern bridgehead area.  48 hrs before we had learned CAEN had 

been in enemy hands.   Preceded by a terrific air and artillery bombardment, 

which left the city in complete ruin with all rds block, the Canadians succeeded in 

penetrating into the city and cleaned the enemy from the NORTH bank of the R. 

ORNE.  When we arrived on the scene there were still a number of sniper 

infesting bldgs on the NORTH side of the river and the whole town was subjected 

to intense mortar and shell fire.371 

 

Such a quick transition from the relative peace and quiet of embarkation to the hectic and 

dangerous pace of combat could be jarring for anyone however, the men of the 20th Field 

Company, set about their work with professional concentration.  Their mission was to, 

“… move in [to Caen] with as much mech eqpt as was available and clear main traffic 

routes from NORTH to SOUTH as far as the river.  When this had been accomplished, 

bridges would be built and the main routes to the SOUTH and to PARIS would be 

opened.”372 The 20th Field Company’s, war diary records that, 

On the 15th of the month [of July] our two platoons (No. 1 Pl was attached to HQ 

A Tps Area) moved into CAEN and commenced work on the rds.  These platoons 

were working literally ‘under the gun’ and were extremely fortunate in not 

sustaining heavy casualties.  At various times working parties carried on with the 

job while snipers were at work less than 200 yards away – the men were 

continuously under shell and mortar fire for the first few days in CAEN. On the 
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16th the Jardin Des Plantes in the NORTH end of town was turned into a bivouac 

area for the Coy.373 

 

Though working in an unsecured area, the men of the 20th Field Company, labored at 

their task without intermission.  By 20 July, “Heavy traffic was passing through the 

newly cleared traffic routes and over the bridges in CAEN…”374   

As main routes were cleared and mine fields lifted, or cordoned off until such 

time as they could be demolished, Anglo-Canadian engineers’ also set about completing 

bridging demands across the Orne River and Caen Canal.  Between 18 and 19 July 

Engineers of II Canadian Corps constructed and maintained one Class 9 Ferry and two 

Class 9 bridges, one a Bailey Bridge, as well as a Class 40 Ferry and class 40 Bailey 

Bridge in and around Caen.375 (See Appendix 17, 18) Thereafter II Canadian Corps 

engineers constructed an additional Class 40 Bailey Bridge on 20 July and a Class 30 

Bailey Bridge on 22 July 1944.376 The above missions were conducted to provide 

unabated passage of logistical columns traveling the main supply routes in order to 

supply forward units. The 20th Field Company, war dairy records that,  

 

On the 25th July, the unit was detailed to build, a CL 70 bridge across the ORNE 

at the site of the main bridge at the foot of the RUE ST JEAN.  This was an 

important job as it was on the main PARIS highway.  The bridge site had to be 

constructed so that it could make a permanent bridge at a later date.  This meant 

clearing all debris from the demolished piers (where were blocking the river) 

tearing out the demolished abutment on the NORTH bank and constructing a 

central concrete pier.377 (See Appendix 17) 
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 The bridge they completed consisted of a two-span triple-single Bailey, a larger tactical 

bridge meant for heavy and continuous traffic.  

The combined efforts of all Anglo-Canadian engineers operating in the Caen area 

ensured that mines were removed, roads repaired and developed, and bridges built to 

span gap impediments. Within sixteen days of Caen’s capture heavy traffic was moving 

through the city onto points forward in preparation for the massive breakout operations 

being planned for the end of July.  In order to accommodate increased traffic demands 

along the Caen roadway, where by the end of July, “…traffic thru the city was nose to tail 

24 hours a day causing a considerable delay to supplies…” engineers set out to provide a 

diversion.378  The reason for the traffic problem was the fact that, “Prior to the breakout 

from the NORMANDY bridgehead, practically all the supplies and maintenance traffic 

for 2nd British and First Canadian Armies was passing thru Caen …”379  Accordingly, it 

was noted that,  

Expecting a rapid advance [after the breakout] it was decided that a by – pass 

around the city [of Caen] was necessary to alleviate the congestion and facilitate 

the movement of the two armies. The task was detailed to 2 Bn [Battalion] R.C.E. 

with 2 Road Constr. [Construction] Coy [Company] under command.  The By – 

Pass road was 3 ½ miles in length from the CAEN – BAYEUX road thru the 

PRAIRIE de CAEN across the ORNE River to link up with the CAEN – 

VILLIERS Road.380   

 

Similarly, British engineers built a by-pass around Bayeux opening up a main 

communications avenue in the vein of Canadian engineer operations in Caen. Such work 

prepared the advance routes and subsequent supply routes for the July breakout and 
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ensured Allied success as they bore down on the Seine River.  These routes remain, to 

this day, part of the critical road network of both cities.381 

Like many military plans, once it was put in action the Allied plan for Normandy 

changed from its original framework due to the unpredictability of combat and defensive 

enemy action.  Instead of a steady, measured advance following a set schedule as 

conceived of in the original Allied strategic/logistical plan, the Normandy campaign 

developed initially into a stalemate.  From the middle of June through most of July 

Anglo-Canadian forces were held-up at Caen and American forces were trapped in the 

Norman hedgerows. The capture of Caen and the rehabilitation of its road network, as has 

been described above, was the first step in preparing for a major “break-out” designed to 

end the stalemate.   

The actual break-out operation, code-named COBRA, focused on a massive drive 

in the First United States Army sector at St. Lo, with Anglo-Canadian forces providing a 

supporting attack on the left flank near Caen.  In addition to the actions of the First 

United States Army, the Third United States Army, under the command of General 

George S. Patton Jr., was set to become active on 1 August immediately following the 

breakout’s start.382 Once activated, the newly minted Third Army’s was tasked with 

operations along the Allied southern flank into Brittany in accordance with phase two of 

the Normandy plan. Both the First and Third United States Armies were collected into 
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the 12th Army Group, also set to become active in August, under the command of General 

Omar N. Bradley who had commanded the First United States Army.383   

Operation COBRA was successfully launched on 25 July 1944 when the First 

United States Army smashed through the Germans lines around St. Lo.384  The 

excitement surrounding the breakout was infectious.  Sergeant Henry Giles of the 291st 

Combat Engineer Battalion wrote, “This is it! Today is the day! We are breaking through 

the Kraut lines – breaking out of this bottleneck.”385 Massive aerial bombardments were 

followed by heavy infantry and armored pushes similar to those employed in Operation 

CHARNWOOD. In concert with the American assault, Anglo-Canadian forces moved to 

contain German troops and keep German armor away from the St. Lo sector, by 

launching Operation SPRING south of Caen.  Once the First United States Army had 

cleared a path through the German defenses, Third United States Army was turned loose 

to exploit the opening southward and west into the Brittany Peninsula.  Thereafter 

massive drives dictated the course of Allied activity in Normandy up to and beyond the 

Seine River. 

The drive of General Patton’s freshly activated Third Army southwest through 

Avranches, engaging enemy forces along the Brittany Peninsula, have come to embody 

the spirit of the Allied breakout in Normandy.  But Patton was soon deflected away from 
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of American forces in the Allied structure.  Bradley’s 12th Army Group was equal in 
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the Brittany and Biscay ports, as the Normandy plan adjusted to changing circumstances. 

386 Patton’s army met virtually no resistance, and it moved with unprecedented speed.  Its 

sweeping drives were heavily reliant upon clear avenues of advance provided by 

engineering soldiers.387  

The Third Army’s main task was to capture Brittany and ports along the Biscay 

coast such as St. Malo, Brest and Lorient in accordance with phase two of the original 

OVERLORD plan.388 Patton was the perfect commander for such an operation. As 

Martin Blumenson writes,  

…he appeared just at the right place and time in the campaign, on the open 

German flank, as the static warfare of June and July dissolved into exciting 

mobile operations exactly suited to his unique talent of driving forward with 

outright abandon, with seeming recklessness, to far-off targets.389  

 

Then, on 14 August, just as Third Army was poised to exploit south and west, its 

orders suddenly changed. Instead of continuing to secure ports as the basis for a long 

campaign, the Allies turned Patton east, towards Paris, with the aim of completely 

unhinging the German position in Normandy and in all of France.390 In an effort to cut off 

Patton’s army and destroy it, the Germans launched a massive armored assault at Mortain 

in western Normandy on 7 August.  Their objective was Avranches, and the decision to 

concentrate their Panzers that far west opened the Germans to a huge enveloping 
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operation that might trap virtually all of their combat forces.  So instead of attacking west 

and south, Patton was ordered to move east.  His impressive drive took Third Army to the 

banks of the Seine River a mere eighteen days after it became operational.  This was a 

great operational triumph and morale boast for Allied forces, whose morale had flagged 

as casualties had mounted throughout the stalemate of June and July.   

The key to General Patton’s overwhelming success was rapid armor-heavy 

advance.391 This has long been acknowledged within existing literature. However, 

historians have failed to fully recognize the engineering contribution to developing routes 

for Patton’s his armor to advance.392  It was Patton’s engineer who provided routes of 

advance for attacking armies. 

The rapid passage of Patton’s motorized elements and their continued sustainment 

rested fully in the hands of Third Army’s engineers, who breached gaps and kept the 

roads clear, overcoming enemy impediments to forward movement through the 

invocation of specialized engineering elements.  A brief review of the operations of the 

American 308th ECB, assigned to the 83rd Infantry Division, VIII Corps, Third United 

States Army on 5 and 6 August 1944 gives a sample of the role played by American 

engineers during the drive to the Seine.393 On 5 August, the 308th ECB, was called upon 

to provide avenues of passage across the Rance River, located twelve miles south of 

Dinard. The town of Dinard was one of the key objectives in the 83rd Infantry Division’s 
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mission to capture St. Malo, a port city in Brittany. The specific task of the 308th ECB, 

was to provide river assault and bridging support for the 121st Regimental Combat Team, 

part of the 8th Infantry Division, which was temporarily assigned to the 83rd Infantry 

Division. 

The 308th’s, central mission during the Rance River crossing was to repair a 

damaged stone bridge along the main route of advance, replacing its destroyed surface 

with a Class 40 Bailey deck built upon the existing, undamaged, stone abutments.  The 

task of bridging the span was assigned to the battalion’s Company A.  Upon arrival at the 

mission site Company A rapidly constructed a Class 9 tactical bridge to allow combat 

elements to cross the river and establish a bridgehead on the enemy shore.  Once on the 

far shore the bridgehead force suppressed enemy defenders and provided a screen for the 

men of Company A as they built the Class 40 Bailey Bridge on the remains of the stone 

bridge. (See Appendix 17) Construction began after nightfall so that darkness would 

conceal the engineers, employing a lesson which harkened back to the British experience 

in North Africa.394 The bridge was completed and ready for rolling traffic by 6:45 a.m. on 

the morning of 6 August.  

While Company A’s bridges were under construction, the 308th’s, B and C 

Companies were hard at work on similar operations.  Company C built three footbridges 

and one Bailey Bridge to provide additional tactical crossings, and Company B delivered 

two companies of infantry across the Rance River via assault boat.  The combined 
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operations of all three companies were accomplished under heavy enemy fire.395  Allied 

engineers operating during the Normandy Campaign at places like Caen, the Orne and 

Rance Rivers, and in the vast array of more minor operations, once again demonstrated 

that engineers were the only ones capable of providing mechanized armies needed clear 

avenues of advance.   

The Germans, for their part, set out to stop the Allies from advancing beyond 

Normandy by whatever means possible.  To do this Hitler created the so-called “Fortress 

Policy.”396 This concept of holding positions along fixed lines had been a German 

defensive measure throughout the North African, the Sicilian and the Italian campaigns. 

For example the Historical Examples Of Engineer Operations: Campaign in Sicily 

observed that, “It was generally conceded that the Germans were masters in fighting a 

delaying action.  Their ultimate objective was to stop or at least slow down the infantry’s 

advance long enough to permit the evacuation of German armor, artillery and 

personnel...”397 The first phase of the German plan to stop the Allies in France was the 

reconsolidation of German forces at pre-selected redoubts. Those positions encompassed 

various port cities such as Brest, St. Malo, and others along the Cotentin and Brittany 
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Peninsulas, south and west of the Allied invasion beaches.398  In essence, the “Fortress 

Policy” was meant to stall Allied troops by creating significant defended pockets.399  

The Germans relied heavily on natural obstacles, especially river lines, to delay 

and – with luck – stop the Allies.  In the case of France, as described in a contemporary 

Canadian report, Hitler’s plan rested on the idea that, “…if the area forward of the Seine 

could not be held, to fall back and defend the line: Seine – Yvonne – Canal de Bourgogne 

– Dijon – Dol – Swiss border.”400 Though sound in theory, Hitler’s concept ultimately 

failed in practice because cities in France, particularly in Brittany, were quickly reduced, 

bypassed, or surrounded by swift moving Allied advances such as those made by Patton’s 

Third Army.401 Despite this, the “Fortress Policy” was later reinstituted east of the Seine 

River to great affect and contributed, along with eventual logistical impairment, to the 

eventual Allied stall in late September and early October.402   
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Part two of Hitler’s “Fortress Policy” in France directly influenced the mission 

priority for Allied engineers in France and further highlighted the second stage of Allied 

engineering in World War II: enemy blocking of usable routes advance by the enemy. 

Hitler’s plan called for the destruction of all assets, including roads, bridges, and 

railways, which would be beneficial to the Allied advance and the development of a 

healthy Allied supply line. This focus is divulged in an order to German command by 

Hitler which stated that, “Preparations are to be made for blowing up the Seine Bridges. 

Paris must not fall into the hands of the enemy, or, if so, only as a field of rubble.”403 

Ironically, there was actually little road and bridge destruction left for the Germans to do 

by August 1944.404  Aerial attacks meant to deny the Germans reinforcements and 

resupply, and later axis of retreat, resulted in massive infrastructure destruction, 

including, “Eighty-two rail yards and service centers … in Northern France, the Low 

Countries, and Germany …Bridges over the MEUSE, SEINE and LOIRE were included 

… Air attacks on the highway net were centered upon key bridges and choke points in 

important communities.”405 Such attacks were widespread, and the damage impeded the 

                                                                                                                                                 

of late summer.  Heavy German defense of ancient fortress cities like Aachen slowed 

Americans fighting along the Siegfried Line and Anglo-Canadian forces fighting to 

reduce cities like Walcheren which blocked the opening of the Scheldt Estuary which 
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main routes of approach for Allied combat forces.406 It hurt the enemy and the allies 

equally. 

The Seine River line, in particular, had been the subject of many Allied aerial 

attacks early in 1944, but became a target of specific concentration for Allied interdictory 

aerial strikes from May 1944 onward, as it was viewed as a natural funnel of movement 

for German forces to and from Normandy.  Concentrated Allied interdictory strikes along 

the Seine resulted in, “… all but one of the rail bridges over the SEINE and all but five of 

the road bridges from PARIS to the sea … rendered impassable ...”407 In light of such 

actions, the task of approaching the Seine River line, launching an assault across it, and 

developing a transportation network to sustain a bridgehead beyond it would be no small 

matter.  But that was exactly the third and final phase of the Normandy plan.  

By late August the German situation was dire, Allied fortunes were improving 

dramatically and, it seemed for a time that victory in Europe was possible in 1944 if the 

Allies could pursue the Germans without pause. The German army had not only failed to 

halt the Americans through their “Fortress Policy,” but they had gambled and lost in 

Normandy as well. 408 The overall German plan for the Mortain offensive is described by 

Henry M. “Hank” Stairs Jr., a rifleman with the 30th Infantry Division who fought at 

Mortain, 
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The Germans wanted to drive a Panzer/Infantry attack through the American lines 

to the French coastal town of Avranches … [the attack] … split the First Army 

from Patton’s Third, and cut off Patton’s supply routes as he pushed toward the 

south.  The thick fog concealed the German movements from Allied aircraft.  In 

their first thrust, they overran our roadblocks, and other forward positions.409 

 The collective German force was impressive, with four Panzer divisions gathered to push 

through the town of Mortain and quickly move to the sea.410  

The assault was a disaster and had the reverse effect, putting the Germans into a 

retreat.  As one post-war history described it,  

A magnificent [American] defense on the ground and the quick commitment of 

nearby American units, together with devastating Allied air attacks … brought the 

[German] effort to a quick halt.  The German field commanders wished to break 

off the operation and pull back, but Hitler insisted on continuing the attempt to get 

through Mortain to Avranches.  This, in effect, pushed leading German combat 

units into a noose that the Allies would try to close.411    

 

The “noose” was the so-called Falaise “Gap” or Falaise “Pocket,” which trapped 

German forces between Anglo-Canadian forces in the north and American forces in the 

south.  The battle of the Falaise Gap very nearly destroyed the German army in France.  

At the very least it was too weakened to defend west of the Seine River, and left too few 

troops to stand at the Seine River line.412    

By 25 August, one month after the beginning of breakout operations at St. Lo and 

Caen, Paris had fallen to the Allies.  Thereafter they were poised to cross the Seine River 

and continue the drive east following the haggard and demoralized enemy.  The Germans 

had suffered some 400,000 casualties in Normandy, double of the Allies during the same 
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time-period.  Additionally, the Germans lost 22,000 vehicles, a devastating blow to a 

modern mobile army.413  As a result, it was thought among Allied high commanders that 

if the offensive could continue without pause and the enemy hounded, then Germany 

might surrender before autumn.  It would be up to the Allied engineers to provide passage 

over the Seine River to keep the attack going.   

Contemporary and post-war accounts of the late summer 1944 period have 

focused squarely on the Allied pursuit to and beyond the Seine River, with limited focus 

on the engineering effort to cross what was the first major natural impediment facing 

Allied operational forces in Northwest Europe. The Seine crossing drew on every skill 

the engineers possessed.  For despite the shattered nature of the German army in France 

by August 1944, the gravity of the Seine River assault and the urgency to provide 

avenues pursuit beyond the river’s banks put an enormous strain on Allied engineers.   

 The Seine River is a major geographic feature of Northern France, and, along 

with the Rhone and Loire, is one of France’s three major inland waterways.  At 480 miles 

in length it flows west through the capital Paris, and passes by several other major cities 

including Troyes, Melun and Rouen before reaching the English Channel at Le Havre, 

France’s largest and most important port.414 The Seine’s tributaries include a myriad of 

lesser (but important) rivers including the Aise, Aube and Marne.  With a depth west of 

Paris (the area of greatest military importance) ranging from 9.8 to 22.6 feet, and width 
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ranging from 37.40 feet to 300 yards, the Seine was a formidable obstacle to modern 

mechanized forces.415  

   In terms of a line of defense, the Germans benefitted wholly, first and foremost, 

from the river itself.  With that idea in mind, the Seine River weighed heavily on the 

minds of Allied planners in the days before the Normandy invasion.  The original Allied 

plan presumed there would be a measured retreat by German forces eastwards from 

Normandy, leaving an army strong enough to pause at the Seine and use it as a major line 

of defense.  This had, in fact, been the pattern in Italy.  The great fear therefore 

concerning the Seine River was a repeat of the Rapido River crossing, a costly Allied 

river assault resulting in stalemate or outright failure.    

In terms of planning and preparation, Allied engineers made ready for the Seine 

River crossing by gleaning from standing protocols and earlier lessons learned. It must be 

remembered that river assault operations were one of the main points of engineering 

doctrine, and had been practiced in training and experienced in combat many times 

already. Therefore engineers were well practiced in the art of crossing wet-gap obstacles.  

Major bridging exercises and bridge training were undertaken at places like Scotland, 

where the 21st British Army Group established an improvised bridging school specifically 

to train engineers in building bridges meant for heavy, constant traffic.416   

More importantly, perhaps, the Allies had anticipated the logistical requirements 

for the Seine crossing. As part of the logistical schematic for operations on Continental 
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Europe, Allied logisticians had allocated set a forty-five day operational reserve as the 

standard for engineer supply, including Class IV bridging.417 That forty-five day surplus 

had been created and, aside from small wet-gap demands at Caen and along the Rance 

Rivers, only limited amounts of bridging had been drawn from this reserve leaving a vast 

surplus.  It was held jointly by the two American and Anglo-Canadian army groups, 

ensuring that all Allied engineers had sufficient supply and would be working on a 

balanced scale in terms of materiel available by the time of the Seine crossing.  The 

unanticipated speed of the Allied advance following the breakout did strain certain 

supplies like fuel, but it did not impact Allied bridging in the same manner because of the 

surplus accumulated in the Normandy bridgehead and low level of demand prior to 

reaching the Seine.418   

To fully appreciate and understand the overall place of the Seine River crossing in 

the original Allied strategic plan it is necessary to review the actual workings of an 

engineering command preparing for the crossing.  Plans formulated in Canadian 

Engineering Headquarters of First Canadian Army provide a composite view of what was 

taking place in engineering commands preparing for the Seine River assault. Beginning 

on 21 August 1944 Canadian Engineer Headquarters staff drew-up appreciations for the 

assault river crossing.  The report outlines two possibilities for the Canadian crossing of 

the Seine River noting, “(a) If Second Army arrives first – probably cross on their brs 

[bridges] and swing north (b) If we arrive with or before Second Army, 2 Cdn [Canadian] 

Corps will carry out an assault on the Elbeuf bend – maybe simply a scramble crossing or 
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an assault against moderate opposition.”419  In anticipation of the scale of the crossing, 

the following engineers were to be made available to Canadian command in addition to 

the standard divisional engineering units for the assault, the 1st Canadian Army Group 

Royal Engineers (AGRE), 13th AGRE and 1st Canadian Army Troops Engineers, 2nd and  

8th General Headquarters (GHQ) Troops Royal Engineers (RE).420  The addition of the 

above engineering units to standard divisional compliments was reflective of standing 

Anglo-Canadian and American engineering doctrine, which kept a variety of engineering 

units of different sizes and different skill sets at the army level to be employed during 

large scale engineering missions where in-depth and widespread mobility support 

operations were necessary.421 Beyond the troops mentioned above, two Bridging 

Companies, the 86th and 147th were also to be made available, the 86th and 147th, each 

equipped with Floating Boat Equipment (FBE), Bailey Equipment, Bailey Pontoon 

Equipment and an Assault Platoon.422 Supplies for these units were to be loaded before 

approaching the Seine, at Lisieux, and from advance supply dumps near Elbeuf.  In 

addition to assault boat, raft and bridging including specialty engineers, heavy equipment 

such as Tipper Lorries (dump trucks) and heavy mechanical equipment were to be 

available for the crossing and for the development operations immediately following the 

crossing.423 Following the crossing and immediate consolidation operations, the Seine 

River line was to turn over to Line of Communications engineers for further development 
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and construction activities.424 Future plans beyond the Seine River line are also 

mentioned in the report, where it is noted that, “Cdn [Canadian] Army to cross Seine 

capture Le Havre and small ports Le Treport – Dieppe – St. Valery – Fecamp.”425  Such 

notation is indicative of the fragile state of the German army at the time of the Seine 

River crossing, and the adjusted Allied strategic plan for continued and aggressive pursuit 

in lieu of pause.  

A major consideration for any river assault crossing was the strength of the enemy 

defense.  This was a major concern following incidents like the Rapido River assault, and 

due to the gravity of the Seine River in the Allied plan for Normandy it was a key factor. 

Luckily for the Allies, the Germans had no appreciable defense west of the Seine due to 

the failure of the “Fortress Policy”, the Mortain offensive and the near destruction of the 

German army in Normandy at the Falaise Gap.  Under the weight of the heavy, mobile, 

unceasing Allied advance it was noted on 25 August 1944 that, “German dispositions in 

the shrinking bridgehead (west of the Seine) – particularly with regard to armour – had 

been changing with kaleidoscope rapidity.”426  In terms of a fighting stand by 29 August 

1944, “The [German] retreat through Northern France was proceeding apace and the 

German High Command was seeking ways and means to conjure-up a cohesive front.”427   

By August of 1944, the Seine River stood as a geographic obstacle, rather than a 

German defensive strong point that, if crossed quickly, would allow for continuation of 

                                                 
424 LAC, RG 24, LAC of Canada, RG 24, Minutes of CE Conference – Coming 

Ops – 21 Aug 44, 2. 
425 Ibid, 1.  
426 DHH, AHQ Report 69, The Campaign In North-West Europe, Information 

From German Sources, Part III: German Defence Operations In The Sphere Of First 

Canadian Army (23 Aug – 8 Nov 44) (Historical Section, Army Headquarters, 30 Jul 54), 

5. 
427 Ibid, 12.  



 

165 

 

the Allied drive and the continued destruction of the German forces. For the Allies, the 

German situation seemed desperate enough that if the Seine was crossed and the pursuit 

continued without pause then victory before winter was within reason. In light of the 

situation, the Germans ordered the, “Withdrawal of the western wing in accordance with 

the situation … Not needed elements of Seventh Army and all vehicles to be ferried 

across the river forthwith at high pressure and without let-up.”428  The evacuation of 

German troops and equipment south of the Seine continued without pause through the 

end of the month of August. In the wake of their retreat the Germans left no standing 

bridges on the Seine and continued to delay the Allies, as they had in Normandy, via 

mines and damaged roads whenever possible. Therefore the Seine represented two of the 

three main principles dictating Allied engineering operations: the Germans efforts to 

block Allied routes of advance through manmade and natural impediments, forcing 

Allied engineers to overcome them. As the summary for August for the 5th Field 

Company, notes, the period from the July breakout to the arrival at the Seine River line 

was characterized by, “Mine clearing and road maintenance … carried out on several 

fronts...”429  It was further recorded how dangerous that work was with a notation that, 

“A very sad lesson was brought home to the unit on 20 Aug when Spr. Waddling, 

working on a verge checking party between Troarn and Argences, became a victim of a 

booby trap.”430   

With the reeling German army in front of them the Allies moved rapidly toward 

the Seine River line. The First Canadian Army and the Second British Army approached 
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the Seine River along a line that stretched from Le Havre in the west to Mantes-

Gassicourt (the division line between American and Anglo-Canadian forces) to the east, 

with their main concentration near Rouen. Canadian forces hugged the coast – a position 

they would hold throughout the remainder of the war – and positioned themselves for a 

crossing at Elbeuf, setting them up for a drive on Abbeville. The British, located to their 

east, positioned themselves to cross at Louviers and Vernon in order to drive on Amiens.  

American forces drove on the Seine from points south of Mantes-Glassicourt, while 

detached American Corps elements moved within the Anglo-Canadian zone assisting the 

Anglo-Canadian drives.  The American XIX Corps drove north to assist the Canadian 

drive on Elbeuf and later moved south to rejoin the American push in the Mantes-

Glassicourt area.  The American XV Corps initially drove on Louviers in order to assist 

advancing British forces there.  Thereafter they too moved south to rejoin the American 

drive on Mantes-Glassicourt.  South of these two American Corps the United States V 

Corps drove on Paris from Ramouillet, while the VII and XX Corps advanced on the 

Seine at Melun.431 (See Map 7) Thereafter, an advantageous and speedy river assault was 

enacted without delay in the final days of August along the 21st British and 12th United 

States Army Groups fronts. 

The Seine River assault crossing was the first major Allied river crossing in 

Northwest Europe. It demonstrated how Anglo-Canadian and American river assault and 

bridging followed a similar set template in order to obtain maximum results in aid of 
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combat echelons in the attack and with continued sustainment missions thereafter.432 The 

template for river assault included: reconnaissance of proposed crossing areas, crossing 

selection, equipment preparation, initial river assault, bridgehead creation on the far 

(opposed) shore, subsequent ferrying operations and tactical bridge construction for 

increased traffic passage.433 Though that sequence was the textbook format, short cuts 

were sometimes taken depending on the specific circumstances.434  In the case of the 

Seine River crossing, the initial stages of site selection and reconnaissance were greatly 

reduced due to the speed of the Allied advance, and equipment preparation greatly 

accelerated so as not to prolong the initiation of the crossing and subsequent renewed 

tactical pursuit once the Allies were on the river’s eastern shore.  

The experience of the American 179th ECB, is indicative of the typical river 

assault and tactical bridging operations undertaken by Allied engineers along the Seine 

River.  The 179th ECB, was assigned to support Combat Command A (CCA) of the 

American 7th Armored Division, which was part of the United States XX Corps, Third 

United States Army (12th Army Group).435  The XX Corps had been tasked with 

advancing eastward to the Seine River on the right flank of the United States XII Corps.  

Their objective was to gain a bridgehead along a front stretching from Melun to 

Montereau, roughly twenty-five miles south of Paris. (See Map 7)  As part of that 

mission, lead elements of the 7th Armored Division drove on ahead of the main attacking 
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force, with CCA given the mission of attacking points north and east of the town of 

Melun.436  This was an extremely difficult assignment as the area around Melun 

presented a challenging crossing point for the engineers.  The river’s geography in this 

sector was marked by steep banks which gave the enemy a distinct defensive advantage 

and put the engineers at a marked disadvantage. Furthermore, the river was roughly 300-

feet wide in that section which afforded defending forces ample time to prepare against 

any and all crossing attempts.437  Further complicating matters was the fact German force 

strength in the area was unusually heavy, with a reinforced infantry regiment forming the 

core of the German defense.   

The 7th Armored’s CCA and the 179th ECB, moved to Pontheirry, south of Melun, 

on the morning of the 23 August in preparation for their assault crossing. The force 

conducted reconnaissance of the proposed main assault area and selected two assault 

crossing sites near Tilly, which was located one mile upstream from Ponthierry.438 (See 

Map 7) The crossing operation began with a preparatory artillery barrage immediately 

followed by assault boat crossings which successfully delivered infantry to the far shore.  

Those initial infantry set up bases of fire to support successive crossings and screen the 

bridging operations which followed.  Elements of the 179th ECB, were later joined by the 

33rd Engineer Armored Combat Battalion (EACB), in the construction of a Treadway 

pontoon bridge at the northern crossing site near Tilly, which was located 300 yards north 
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of the southern crossing point.439 The Germans responded to the bridge’s construction 

with a heavy artillery bombardment, killing five engineers.  At both the northern and 

initial crossing points, bulldozers created approaches for bridges and ferry crossing sites.  

Once the approaches had been created on the near shore the bulldozers crossed via ferry 

to complete similar approaches on the far shore.  

 Thereafter support operations continued and by the morning of 24 August, tanks 

and artillery of the 7th Armored’s CCA were crossing the river at a steady pace and 

American forces began to enlarge the deepening bridgehead on the eastern shore.  CCA 

was rapidly followed in their pursuit by elements of the 7th’s CCB who captured Melun, 

the crossings main objective, on 25 August.440 In completing their assigned tasks the 

179th ECB, and 33rd EACB, and other similar American engineering units, provided four 

points over the Seine River for Patton’s Third Army to cross and continue their pursuit of 

the enemy.441 (See Map 7)   

Anglo-Canadian engineers working in support of the Second British Army and 

First Canadian Army provided various avenues of passage across the Seine River for 

their combat echelons.  On the lower Seine the river was wider, so the methods were 

slightly different. One of the engineer units providing Anglo-Canadian passage, the 20th 

Field Company, facilitated river passage for combat forces through a series of rafting and 

ferrying operations near Criquebeuf-Sur-Seine.442 (See Map 7) Criquebeuf bore a marked 
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resemblance to the American crossing sites near Melun in terms of terrain.  The river in 

the Anglo-Canadian sector, particularly from Paris to Rouen, had steep banks as it did at 

Melun.  However near Rouen the river was extremely wide. In the area assigned to the 

20th Field Company, the Seine measured close to 300 yards across, three times the width 

of the American crossing at Melun.443  Perhaps the greatest difference between the 

American crossing point near Melun and the Anglo-Canadian crossing points near Rouen 

was the fact that the Seine River in the Anglo-Canadian sector was prone to tidal surges 

and waves which caused inconsistent river conditions potentially detrimental to river 

assault and bridging missions.444 Despite the challenges facing them, Anglo-Canadian 

engineers had to breach the gap as all bridging in the Rouen area had been destroyed by 

Allied interdictory air strike prior to the crossing. 

The hour by hour account of the 20th Field Company, describes their efforts 

beginning with an order issued on 26 August 1944 for the unit to move to the Seine at 

Criquebeuf.  Their mission there was, “…to operate [a] Rafting site and … supply storm 

boat crews for the initial assault across the SEINE.”445 The engineers of the 20th Field 

Company, began that mission in the early hours of 27 August. By 4:00 a.m. they had 

delivered one company of infantry from the Lincoln and Welland Regiment across the 

river via row boats and storm assault boats.446 Those infantry elements provided cover for 

two subsequent waves of infantry which crossed successfully at 6:30 and 7:00 a.m.  

Having crossed the bulk of the infantry echelons across the river, the engineers began to 

ferry jeeps and anti-tank guns via storm boat starting at 7:00 a.m.   At 8:00 a.m. the 
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engineers of the 20th Field Company, turned their efforts to a host of tasks as described in 

the following passage, 

Construction of Cl [Class] 9 Rafts and causeways began.  Lt. Hamilton with No 

[Number] 2 Pl [Platoon] are building and will operate one raft (2 crews). Lt. 

Mackie with No 3 Pl are doing the same on a second raft.  Lt Gemmell with No 1 

Pl and one Pl from Fd Sqn [Field Squadron] under comd [command] are building 

the causeways.  The site is an ideal one with steeply sloping banks – gravel on 

South bank (near) and firm clay on the North bank.  Tidal range is from 3 to 4 

Feet – nothing to worry about.447 (See Appendix 17) 

 

German opposition was initially light and less than two hours after heavy rafting 

operations began at 8:00 a.m. on 27 August, the 20th Field Company, had, “One Cl 

[Class] 9 Raft completed and [had] ferried a D 4 Bulldozer across.”448  (See Appendix 

17) Just before 10:00 a.m. however, around the time they ferried the bulldozer across the 

river, the engineers came under heavy mortar fire which was zeroed on the ferrying sites 

and resulted in the death of the bulldozer driver.  The dead operator was quickly replaced 

and operations swiftly continued.  Despite the intense barrage Canadian engineers 

completed two more rafts and began to ferry increasing numbers of jeeps, anti-tank guns 

and gun carriers across the river.  At 11:00 a.m., a second enemy barrage erupted on the 

ferrying site with shells landing in the river in close proximity to the rafts.  As this was 

taking place a concurrent enemy barrage erupted with fire concentrated on the town of 

Criquebeuf. The engineers suffered a third intense barrage at 4:00 p.m., at which point it 

was discovered through prisoner interrogation, that German ammunition was running low 

thus accounting for the long gaps between barrages.  The pause in enemy fire was 

advantageous to the efforts of the engineers and allowed them to go about their mission 
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with the result that by the late afternoon all the vehicles of the Algonquin and Argyle 

regiments had been ferried across the river.   

As Allied command had desired, the engineering effort along the Seine River 

allowed for the rapid crossing of combat echelons. Allied engineering forces had proven 

their ability to provide the clear avenues of advance the mechanized armies needed. It 

must be noted, however, that the uninterrupted pursuit of German forces beyond the 

river’s eastern banks, undertaken in light of the general German collapse in France, had 

never been part of the overall plan.  A thirty-day administrative pause was supposed to 

follow the crossing to allow logistical support to catch-up.  This never happened. As 

noted in the War Diary of the 20th Field Company, “The Allied forces having crossed the 

SEINE, continued their pursuit East after the still retreating enemy.”449 The post-Seine 

drives measured hundreds of miles just days after engineers had put the first boats, rafts 

and bridges over the river. By the end of 29 August, a mere six days after the 179th ECB, 

and 33rd EACB, had successfully crossed the 7th Armored Division near Tilly, it was 

reported that American tanks had crossed the Marne and were closing in fast on the 

Belgian border.450  By 31 August, Anglo-Canadian forces on the Allied left flank found 

themselves in the same position, rapidly closing on the Belgian border with enemy 

resistance crumbling before them.451 Field engineering focus therefore rapidly shifted 

from river assault and river line development to continued combat mobility support and 

supply line development.  
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For both Anglo-Canadian and American engineers development along the Seine 

River lines and beyond engaged their full attention and invoked the seminal doctrinal 

points of mobility assurance and assistance for the combat arms in terms of road repair, 

tactical bridging and demolition removal with special emphasis on logistical support 

missions. In relation to their role in light of these demands the American 105th ECB – 

attached to the 30th Infantry Division – the beginning of September,  

…found the [30th] Division preparing for another long move into Belgium. 

Company ‘A’ was assigned to ‘Task Force Harrison’ which was to precede the 

advance of the Division and Company ‘A’ to make repairs on roads and bridges 

were needed.  Companies ‘B’ and ‘C’ were in support of the 119th and 120th 

Infantry Regiments respectively.452 

 

By 10 September the 105th ECB, was in, “…an area West of ALBERT CANAL and 

MEUSE RIVER in the vicinity of VISE.”453 In that location, “Road blocks and debris had 

to be removed, some ‘teller-mines’ were found to have been placed along the shoulders 

of the road in the hasty retreat of the enemy.”454 It seemed, despite the usual enemy 

defensive operations like landmines, booby traps and road blocks that things were going 

well for the Allies.  

By early September it looked as if Allied commanders had been correct in their 

gamble and that pursuing their advance beyond the Seine River line without pause or 

delay might secure victory before winter. As John Ehrman notes, “Both in the west and in 

the east the crust seemed suddenly to have yielded, and at the end of the first week of 
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September it was difficult to gauge if anything lay behind.”455 Such projections were 

short-sighted however, and what Allied commanders failed to account for was the fact 

that while continued pursuit beyond the Seine made sense tactically it came at the cost of 

overall logistical health.  As noted by Major Daniel J. Roh, “…operational sustainment 

took a back seat to operational opportunity.”456 

   In designing the thirty-day pause at the Seine, it was assumed, rightly so, that 

both supply and main route maintenance would need time to catch up to the gains made 

by combat units. 457  This concept was made a reality by events such as General Patton’s 

drives of August, which pushed supply to critical levels as the Allies bore down on the 

Seine River. A thirty-day halt, as planned, would have reduced or stopped any over-

extension of lines of communication. That said, it would also have given the German 

forces time to regroup, reorganize, rest and refit, making their resistant later much stiffer.  

By the time of the Seine River crossing expanding Allied forces were moving further and 

further away from the bases of supply, which were still concentrated inside the small 

Normandy lodgement of the stalemate period of June-July.  The supply points on the 

Normandy landing beaches and the port of Cherbourg were working at optimum speed, 

but nothing could be done concerning the distance of supply lines.  The Channel ports 

had not yet been captured and cleared. Complicating this situation was a deficiency in 

available truck transportation.   Such issues had been anticipated by Allied planners 
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during the planning phases of Operation OVERLORD, and they understood that if a 

major offensive was to be launched toward the German border and the Rhine River then 

bases of supply would have to be established along the Seine River and near Paris.  

Moreover, rail, roads and bridges had to be re-built or rehabilitated in order to sustain 

heavy traffic. The thirty-day operational pause would have allowed engineers the time 

needed to fully develop roads, bridges and railways along main routes of supply in 

preparation for such circumstances.  It would have fully benefited, in particular, the rail 

networks around Paris, which were key to moving heavy loads, including engineering 

supplies, forward with regularity and without fear of traffic jams, limited trucking or 

weather factors.458  The prognostications for the administrative pause as discussed in the 

planning stages of Operation OVERLORD are noted by Roland G. Ruppenthal 

accordingly, “In an … assessment of the logistics preparation for Overlord he [SHAEF 

G-4, supply officer] concluded that the operation would only be logistically feasible only 

if certain conditions were met: the front line at D plus 90 must not be any farther 

advanced than the planned line of the Seine-Loire; the build-up must be limited to troops 

absolutely essential to the operation … a rail net must be developed as planned with 

adequate rolling stock.”459  The US Army history of this period reinforced that view 

noting, “At the D-plus-90 phase line (the Seine) the planners estimated that there would 
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be a shortage of 127 truck companies, which could be compensated for only by additional 

rail construction.”460 Any movement beyond the Seine River, without appreciation for the 

above concerns, would seriously cripple supply available to front-line units as would be 

painfully learned by Allied forces beyond the Seine River in the weeks leading to the 

autumn.   

Nonetheless, the choice of pause or continuation of the pursuit was clear for 

Allied commanders. With a reeling enemy retreating in front of them and a massive 

striking force at their disposal, the advantage of a prolonged administrative halt was 

vastly outweighed by the possibility of ending the war in 1944. As noted by Major Daniel 

J. Roh, “When the Germans did not stop and defend on the Seine as expected, the Allies 

kept going.”461 With a numerical strength of 2,052,297 men and 438,471 vehicles 

grouped in twenty-three infantry divisions and fifteen armored divisions, the Allies were 

poised to crush their withering enemy and for Allied commanders a pause would serve no 

other purpose than to delay victory.462 As noted in Canadian Report No. 77 the belief was 

that, “On the Allied side the German defeat in Normandy had given rise to the hope that 

it might be possible to wreck the German war machine with one swift thrust … to the 

Ruhr and Berlin.”463  
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So as the Germans hurried east away from the Seine to the Channel Ports, Scheldt 

Estuary and German border to reconsolidate their own force and prepare a defense, 

Anglo-Canadian and American forces bore down on them with everything their 

motorized echelons could bring to bear.   By the start of September everything was 

advancing with regular gains.  As the War Diary of the 5th Canadian Field Company, 

Royal Canadian Engineers (RCE), recorded, “Convoys travelled long distance at all times 

of the day and night from daybreak to 0200 hours in the morning.”464 The engineers had 

to keep up because they were an integral part of the Allied pursuit plan beyond the Seine 

River. An example of this, found in an American appreciation notes, “Two engineer task 

forces organized from elements of the 1104th Engineer Combat Group had the mission of 

rapidly clearing and maintaining roads and constructing the few bridges required.”465 By 

the end of the month the rapid advance had slowed and stalemate was setting in as 

offensive movement pushed beyond sustainable administrative lines and German defense 

once again appeared with strength.  Still there were bright spots inside the downturn, 

particularly within engineering efforts.  

Though historians such as Robin Neillands, Terry Copp, and Stephen Ashley Hart 

have highlighted the negative impact of the logistics atrophy experienced by Allied forces 

in the post-Seine drives, what has been overlooked is the positive engineering story 

within this greater framework.466  Logistics decline stemmed principally from the over-
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extension of Allied supply lines, which still delivered supply from the Normandy 

beaches.  This was hard enough.  But the failure to pause for administrative refreshment 

and forward supply depot creation along the Seine River only exacerbated the faltering 

logistical situation.   Despite the general and continual decline in logistical health, Allied 

engineers were responsible for what logistical health existed during the post-Seine 

pursuit.  Allied engineers worked tirelessly to improve and maintain roads, upgrade and 

build bridges, rehabilitate rail lines, ease supply burdens and move engineering supplies 

(Class IV) by rail when possible to free roads and valuable trucks for delivery.   

Logistical improvement was not a new task for Allied engineers – it was part of 

their doctrinal imperative. Engineers had been working feverishly since D-Day to create 

by-passes, improve roads and build bridges. The increased demand of the post-Seine 

drives, however, pushed engineers to the limit.  As noted by J.A. Womack, a Corporal in 

the Royal Engineers, “This headlong gallop of our armies has been a terrible strain on the 

sappers … but never once have we failed the armies, never once have they been held up 

[due to engineer failure]...”467 Still they met the challenge this presented and kept the 

supply lines running.  

One step undertaken by Allied engineers to improve supply was the re-use of 

local engineering materials to avoid drawing on supply dumps located far in the rear.  

Such measures led to new policies such as the “lifting” of tactical bridge sets for use in 

forward areas, and their replacement with more permanent structures such as those that 

had been practiced in training at the 21st Army Group’s bridging school in Scotland prior 
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to the invasion.468  Increased bridging needs north of the Seine, along major river arteries 

like the Marne and Somme Rivers, called for tactical bridge supplies to be ready 

immediately. Those designated for “lifting”, particularly Bailey and pontoon type 

bridges, could be rapidly taken up and easily transported forward without need to pull 

supply stock or burden already over-taxed and limited truck transportation. Colonel 

A.J.Kerry and Major W.A. McDill write in their history of the Royal Canadian Engineers 

that it was decided on 28 August that Canadian engineers would lift, “…Bailey bridging 

in the rear of First Canadian Army and arrangements were made accordingly.”469 Lifting 

work was undertaken primarily by Divisional Field Companies, who lifted sets, sent them 

forward and either rebuilt them at the front or sent them to their counterparts to build at 

the front.  The removal of a tactical bridge was rapidly followed by Army and Corps 

engineer formations, who replaced the missing bridges with more permanent structures 

meant to strengthen the supply lines.470   

While engineers addressed the growing supply problem through the re-use of  

their own locally available equipment and the “lifting” of tactical bridges, the greater 

logistical situation across the Allied front grew increasingly critical throughout the month 

of September.  Therefore, in addition to the re-use of their own materials, engineers, at all 

command levels, turned their skill to alleviating the dilemma of dwindling supply by 

continual improvement and creation of supply routes in addition to sustaining the 

mobility of forward units.  As noted in the pages of Mission Accomplished, The Story Of 
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The Campaigns Of the VII Corps United States Army In the War Against Germany 1944-

1945,  

The supply lines which furnished food, gasoline, and ammunition to the troops 

dashing across Europe were getting longer and longer, and in spite of every effort 

to move these very necessary items up more quickly, the trucks on the ‘Red Ball’ 

highways could carry only a portion of what was needed.471  

In light of the above situation, rear-echelon Allied engineers at the Army and 

Corps level worked feverishly to alleviate logistical difficulties within their respective 

zones.472 As the Final Report of the Chief Engineer noted, “From the break-through to 

the halt of rapid advance along the Siegfried line the provision of adequate 

communications, road and rail, including extensive highway and railway bridging, and 

port facilities for support of the advancing Armies with all classes of supplies … was one 

of the most pressing necessities.”473  As an integral part of the logistical equation, written 

into the original Normandy plan, Allied engineering units working behind the front lines, 

at the Army level, were responsible for creating and maintaining the infrastructure in rear 

areas necessary to facilitate the operations of troops at the front. United States Army 

manual FM 5-10 defines such areas as, “…a line of communications [is] defined by a 

road or railroad … and the whole can be no stronger than its weakest link.”474  Units 

tasked with developing such areas included Advanced Sector (ASDEC), Communications 
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Zone (COMM-Z), Line of Communications (LOC) engineers and supplemental specialty 

engineers when needed such as General Service Regiments (GSR) or Railway units.  The 

responsibilities of COMM-Z, ADSEC and LOC engineers ranged from railway 

construction and repair, tasked to Railway Construction Engineers and Railway 

Operating Groups, to heavy bridge repair, tasked to Bridging Companies and GSR.475 

Such rear-area units were comparative, in formation and size, to other Army and Corps 

engineering groups, however their equipment contingent was often broader, skill sets 

more narrowed and their operations generally involved heavier construction and 

maintenance than the type of work done by “combat” units such as American Combat 

Battalions and Anglo-Canadian Field Companies.  

The American 341st Engineer Regiment was one of the units tasked with keeping 

things moving along the main supply line during the post-Seine Allied drives.  The 341st 

Engineer Regiment’s overall job was to develop rear area lines, particularly railways.476 

The rail system was of particular importance in terms of supply due to the fact that, “… 

the logistical planners always intended, and in fact deemed it necessary, that the railways 

bear the main burden of long-distance hauling, and with the deepening of the lodgement 

in August the way was finally opened for them to assume that task.”477  Not only were 

railways reliable, they freed the roads for non-logistical traffic to move forward.  With 

nearly 26,500 miles of track, the railways of France provided a major supply and 
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transportation advantage for the Allies and were critical for Allied success north and east 

of the Seine.  Therefore they became a primary focus for Allied engineers.478 This was 

particularly true as truck transportation availability continued at below optimal averages, 

while supply demands in terms of tonnage increased the further Allied combat echelons 

drove toward the German border. Furthermore, Allied commanders understood that even 

with adequate truck-based supply only a percentage of the demand of armies the size of 

the 12th and 21st could be met, and that once the Seine River was crossed and rail-based 

supply would become the sustaining logistical delivery system. Luckily for the Allies the 

bulk of French rail lines were concentrated northwest of Paris where the need was 

greatest and the supply situation most severe.479  Though initially delayed by the 

rehabilitation of the Cherbourg Peninsula, heavy railroad stock and equipment, and units 

that dealt with such equipment like the 707th Railway Grand Division and 341st Engineer 

Regiment, were moving into the interior of France by late July with railroad equipment 

shipped in from Great Britain and hauled over the invasion beaches.480  It is noted for 

example in an official history that, “…the first rolling stock, a work train consisting of a 

25-ton diesel engine and ten flatcars, was mounted on heavy trailers, ferried across the 

Channel on an LST, and brought in across the beaches in July.”481 The arrival of those 

specialty engineers and their equipment coincided with the start of the Allied breakout 

which made high tonnage transportation, such as rail, indispensable to the Allied effort.  

As noted by army historian Roland G. Ruppenthal, “The first important demand for 

                                                 
478 Ruppenthal, Logistical Support Of The Armies, In Two Volumes, Volume 1: 

May 1941-September 1944, 544. 
479 Ibid.  
480 Ibid, 545. 
481 Ibid.  
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deliveries by rail resulted directly from the Third Army’s forward lunge at the beginning 

of August.”482 

By early September the 341st Engineer Regiment was squarely concentrated on 

the upkeep, repair or reconstruction of hundreds of miles of rail and roadways stretching 

from the Seine River all the way back to the French coast at points along the Cotentin 

Peninsula, Cherbourg and the invasion beaches. The mission to open those vital railways 

was a colossal task as French rail lines were either heavily damaged or outright destroyed 

as noted earlier.  Prior to the Normandy invasion Allied planners had prepared for that 

probability and had, “… estimated that 75 percent of the [railroad] track and all of the 

[rail] bridges would have been destroyed and that the necessary reconstruction would 

require 55 percent new ties and 90 percent new bridging material.”483  This estimation 

proved realistic as Hitler’s plan of defense, with its strong emphasis on route denial, and 

the effects of Allied aerial strikes, had rendered inoperable almost all rail bridges and 

lines in Normandy, along the Seine River, and beyond the Seine River banks.484  

In order to rehabilitate the rail networks the American army designated, “… five engineer 

general service regiments, three engineer dump truck companies, and one engineer heavy 

ponton battalion for hauling materials and equipment.”485  The efforts of the American 

                                                 
482 Ruppenthal, Logistical Support Of The Armies, In Two Volumes, Volume 1: 

May 1941-September 1944, 546. 
483 Beck and others, The Corps of Engineers: The War Against Germany, 397.  
484 In May of 1944 Allied interdictory air strikes focused their concentration on 

railways specifically near the Seine River.  The result was highly successful in terms of 

denying the Germans the use of railways to move troops and equipment.  The negative 

result however was the loss of vital rail bridges which had to quickly rebuilt and railways 

rehabilitated in order to provide Allies the use of that vital transportational system.  See, 

OOH, USACOE, Bradley and Air Effects Committee 12th Army Group, Effect of Air 

Power on Military Operations: Western Europe, 60. 
485 Beck and others, The Corps of Engineers: The War Against Germany, 397.  
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341st Engineer Regiment, one of the units above, resulted in the rebuilding of, “…nearly 

500 miles of railroad” by December of 1944.486  The 341st Regiment’s collected efforts 

included railways running through, “Conflans-Longwy-Arlon-Luxembourg…Longwy-

Esch-Luxembourg-Wecker…Arlon-Neufchateau-Bastogne-St. Vith…Luxembourg-

Ettlebruck-Stavelot-Spa-Pepinster…” and many other points leading from supply depots 

to frontline supply stations. (See Map 9) In total, the engineers tasked with repairing 

railways fixed or constructed, “…1,612 single track miles and 61 bridges in Belgium, 145 

single track miles and 18 bridges in Holland, 164 single track miles and 28 bridges in 

Luxemburg…” throughout the late summer, fall and winter of 1945.487   

Anglo-Canadian forces also brought in heavy specialist engineer units similar to 

the American 341st Engineer Regiment to assist in heavy engineering missions in the rear 

areas. It is noted in Canadian Report No. 46, which outlines the actions of the Canadian 

Number 1 Railway Operating Company, (ROC), that, “On 4 May 44, the whole of No. 1 

Rly Op Gp had been placed under command of 21st Army Group to serve as L. of C. 

troops … Group headquarters and the two Operating Companies embarked for Normandy 

on 28 Aug, and concentrated near Bayeux three days later.  In the latter part of September 

the group moved further inland, Headquarters being set up at Elbeuf (on the Seine), 

where it remained until March 1945.”488 Canadian Number 1 ROC, like its American 

counterpart the 341st Engineer Regiment, was tasked with rehabilitating and running 

railway lines in order to ease the burden of road bound supply and, “…during the first 

                                                 
486 The History of The 341st Engineer Regiment, July 29, 1943-March 22, 1946, 

n.p. 
487 Final Report Of The Chief Engineer European Theater Of Operations 1942-

1945, vol. 1, 281. 
488 DHH, AHQ Report No. 46, Operations of Canadian Railway Troops, 1943-

1945 (Historical Section (G.S.), Army Headquarters, 31 Mar 52), 5.  
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three weeks of September 1944, (the unit) was employed on the Lisieux – Bernay 

railways and through to Serquingy – a circuitous route of some 25 miles in eastern 

Normandy.  Finding this line in good condition, the Company was able to run a test train 

on it as early as 9 Sep, after which normal traffic was started.  From 22 Sep operations 

were extended to Louviers, near the Seine.”489  

Though historians such as Hugh M. Cole focus on the logistical decline of late 

summer they fail to mention the herculean engineering efforts undertaken to alleviate that 

decline or staunch the bleeding where possible.  Engineering sustainment mission beyond 

the Seine River, prior to the fall and winter stall, proved to be the one bright spot within 

the late summer war and should be noted as such.490  In terms of just rail network 

operations above it is noted by author Roland G. Ruppenthal that, 

By mid-September upwards of 3,400 miles of track had been rehabilitated and 

more than forty bridges had been rebuilt.  Nearly all of this work was 

accomplished after the breakout from St. Lo.  By the end of the month [of 

September] rail lines had been opened eastward as far as Liege in the north and 

Verdun and Toul in the south, and bridge reconstruction were in progress at all 

three places.  The rehabilitation of the railway had therefore proceeded far beyond 

what had been planned for that date.   

This progress was reflected in the increasing tonnages forwarded by rail.  

As of 1 August cumulative rail shipments had totaled only one million ton-miles.  

A month later the total had risen to 12,500,000, and by mid-September shipments 

were averaging 2,000,000 ton-miles per day.  Beginning with the first driblet of 

supplies forwarded via rail east of Paris on 4 September, the daily tonnages 

handled beyond the Seine by the middle of the month averaged 5,000 tons and 

continued to rise.491   

 

In spite of the best efforts of Allied engineers working to both support and sustain 

combat mobility as well as logistical health, the Allied drive beyond the banks of the 

                                                 
489 DHH, AHQ Report # 46, 5.  
490 Cole, The Lorraine Campaign, 256-303.  
491 Ruppenthal, Logistical Support Of The Armies, In Two Volumes, Volume 1: 
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Seine River came to an eventual halt, bringing with it minimal forward movement and 

ending any hope of victory before 1945.  The negative situation arising on the Allied 

front by the middle of September deepened once fall and winter conditions set in. 

Increasing German resistance held Allied forces at bay for weeks and Allied 

miscalculations in places like the Huertgen forest delayed forward progress completely 

with devastating casualties and allowed for German use of “home” terrain to their 

advantage.  The victory of late summer turned quickly into an attritional winter fight, 

which witnessed one of the largest battles fought in Northwest Europe as the Allies 

moved through the Channel ports and collided with the Siegfried Line.  Throughout it all 

Allied engineers worked to provide mobility support, sustainment and any other forms of 

support necessary including, service as emergency infantry.  
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Map 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(taken from The Victory Campaign) 
 

-See boxes (right side) for location of St. Lo and Caen. 
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Map 7 

 

 
 

 

(taken from The Victory Campaign) 
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Map 8 

 

 

(taken from The Victory Campaign) 
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Map 9 

 

 

 
(courtesy of U.S. Army Center of Military History) 

 

 



 

191 

 

 
 

(courtesy of CMEM, Military Training Pamphlet No. 74, Rafting and Bridging, Part 

II, Supply and Movement of Bridging Equipment, 1944 (the War Office, July 1944)) 

This image shows the chain of supply employed by Anglo-Canadian Engineers in 

river assault operations.  
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(courtesy of CMEM) 

Royal Canadian Engineers building a Bailey over a crater gap in Northwest Europe. 
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(courtesy of CMEM) 

Royal Canadian Engineers bridging a small wet gap impediment using Bailey 

Bridge Equipment. 
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Chapter 5: The Fall and Winter Stall 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By the beginning of autumn 1944 the Allies rapid late summer breakout from 

Normandy had reached its limit.  Canadian Military Headquarters Report No. 146, 

describes how, “…for the Allied armies in Northwest Europe the general situation was 

becoming less and less promising…North and south of the RUHR the German armies 

were holding our thrust with strength and determination.  The port of ANTWERP had 

still to be opened, and until its facilities should become available to us our administrative 

lines must be stretched to the limit and our operations proportionally impeded.”492 

Compounding the stall brought upon by logistics decline and stiffening enemy resistance 

was the arrival of foul weather, which stripped Allied ground forces of air support and 

turned roads and passageways into pools of mud. The cessation of the sweeping drives of 

August and September marked a sea-change in Allied engineering tasks.  Despite the 
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shifts in mission appearance, Allied engineering focus still rested on the ultimate idea that 

a mechanized army needed clear paths of advance which the enemy would try to deny. 

The last major Allied campaigns of 1944 brought a unique set of challenges to 

Allied mechanized forces and to the engineers tasked with helping them stay mobile on 

the battlefield. The Scheldt Estuary led to the crucial port of Antwerp, Europe’s largest.  

By the fall of 1944 Antwerp was a focal point for supply relief as Allied forces 

approached Germany proper. As noted in Canadian Military Headquarters Report No. 

154, “…the freeing of the port of Antwerp [was necessary as] … a solution to the 

problem of supply which threatened to retard the entire offensive in the northern sector of 

the western front. Clearing the estuary was indispensable for the later offensives across 

the Rhine and into north-western Germany.”493 Antwerp itself was captured easily and 

intact by 4 September 1944.  But it could not be used until 1 November 1944 after the 

capture of the Scheldt.494  

The Germans were determined to hold the Scheldt and deny the Allies the use of 

Antwerp. In order to close-up to the southern bank of the Scheldt, Anglo-Canadian forces 

had to secure the Leopold and Ghent-Terneuzen Canal, then fight across flooded polder 

in order to seize the town of Braakman and then the city of Breskens. On the northern 

side of the estuary sat a long narrow peninsular neck of land known as South Beveland.  

At the western end of South Beveland, across a one kilometer long narrow causeway, lay 

                                                 
493 DHH, CMHQ Report No. 154 Clearing the Scheldt Estuary and Opening the 

Port of Antwerp: Operations of First Canadian Army in North-West Europe, 1 Oct – 8 

Nov 1944 (Preliminary Report) (Historical Section, Canadian Military Headquarters, 

n.d.), 1.  
494 See, DHH, CMHQ Report # 154, 1-6; DHH, CMHQ Report No. 188, 

Canadian Participation in the Operations in North-West Europe, 1944, Part IV: 

Canadian Operations, 1 Oct-8 Nov The Clearing of the Scheldt Estuary (Historical 
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the island of Walcheren.495  Walcheren was the traditional natural gateway and protective 

screen for Antwerp, with two fortified cities, Middleburg and Flushing.  

For centuries the fortress cities of Breskens, Flushing, and Middelburg had 

stopped a variety of invaders from capturing Antwerp.496  Not only were these cities a 

major challenge to attacking forces, the land around them presented a significant problem 

for modern mechanized armies.497  The approaches to the Scheldt stretched across a low 

polder.  The flat, featureless polder had been reclaimed from the sea and as a result the 

land was level with surrounding bodies of water and prone to flooding, and it was almost 

constantly saturated.498 It was also laced with dikes and ditches, which restricted 

motorized traffic to a few roads. Flushing and Middleburg sat on the only true existing 

“high” ground, and the low swampy terrain that defined the remainder of the polder made 

vehicular and human passage very difficult. The difficulty met by attacking forces were 

well surmised in CMHQ Report No. 154 Clearing the Scheldt Estuary and Opening the 

Port of Antwerp: Operations of First Canadian Army in North-West Europe, 1 Oct – 8 

Nov 1944, “The low-lying fields were … often flooded, affording scanty cover to 

attacking troops but enabling the defenders to dig in at the base of the dykes with 

comparative immunity from artillery fire.”499 Overall the Scheldt Estuary and Bresken’s 

Pocket posed a tough fight for Anglo-Canadian forces both in terms of topography and 

German defense. As Canadian historians observed at the time,  

                                                 
495 One kilometer equals .62 miles.  
496 W. Denis Whitaker and Shelagh Whitaker, Tug Of War: The Canadian Victory 

That Opened Antwerp (Toronto: Stoddard, 1984), 44-45.  
497 DHH, CMHQ Report # 146, 56.  
498 The “polders” were open marshy fields contained in individual squares by a 

series of dykes.  See, Whitaker and Whitaker, Tug Of War: The Canadian Victory That 

Opened Antwerp, 248. 
499 DHH, CMHQ Report # 154, 12.  
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…the Germans … made the most of the natural defences of the estuary.  The 

West Scheldt had been mined and the coastal fortifications at places on 

Walcheren, like Westkapelle, and Flushing and Breskens, on the southern shore, 

had been strengthened. On that side of the water, the landward defences were 

closely integrated with the extensive system of canals.500  

 

Because of the terrain, the Scheldt Estuary presented a unique challenge for engineering 

troops.501 Direct assault across such ground by attacking force was risky and prone to 

failure, and passage along the roads on the backs of the dykes which crisscrossed the 

fields made any combat echelon, particularly vehicular echelons, and an immediate target 

for enemy guns. The 8th Field Squadron R.C.E. history notes, “The guy who named this 

part of the world the Low Countries certainly wasn’t fooling. One either travels by road 

or by boat on the many canals.  Not being mariners we are forced to use the roads and 

Jerry, the low-life, has taken advantage of the fact.”502  

As a result of this unique situation and its terrain features, Anglo-Canadian 

engineers modified their mobility support missions at the Scheldt and developed a unique 

protocol for amphibious engineering operations in support of tactical mobility.  Though 

traditional bridging, mine removal and road improvement efforts remained routine, 

engineering operations along the Scheldt also entailed the employment of amphibious 

vehicles by specialized units overcoming terrain impediments and circumventing the 

imposing land defenses created by German defenders by means of amphibious 

operations.503  
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503 Flatt, History Of The 6th Field Company Royal Canadian Engineers; 1939-
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Mechanization of engineer support, already a feature of Anglo-Canadian 

engineering work in Normandy, was further developed for the Scheldt battles. As noted 

in Canadian Military Headquarters Report No. 188, “…by 24 Sep the complete 5 Assault 

Regt, Royal Engineers, of 79 Armd Div, reinforced to comprise five squadrons with a 

total of approximately 40 terrapins [a British version of the American DUKW] and 100 

tracked landing vehicles, were to be concentrated in readiness on the Scheldt above 

Antwerp.”504  From 1942 onward Anglo-Canadian forces and their attached engineers 

had become increasingly familiar with the amphibious, specialized vehicles lovingly 

referred to as “Funnies” used by the British 79th Armoured Division.505  The 79th 

Armoured employed a vast array of specially modified “Funnies”, particularly modified 

tanks, as well as specialized amphibious vehicle types including the American-designed, 

Landing Vehicle Tracked (LVT) nicknamed the “Buffalo” by Anglo-Canadian forces.506  

LVTs’ were very similar to traditional landing craft in that they could carry a large force 

of infantry or a small vehicle or artillery piece. However unlike traditional landing craft 

they had tank treads which allowed them to crawl out of the water and move overland.   

The LVTs’ ability to cross water and climb onto land, depending on the suitability of the 

landing site, gave them and those using them a distinct advantage over traditional landing 

craft and storm boats or rafts, which stopped at the waterline.  The flexible application of 

                                                 
504 DHH, CMHQ Report # 188, 24-25.  
505 The 79th Armoured Division was formed in response to the devastating 

operation at Dieppe.  In order to avoid any similar disaster in the future, Anglo-Canadian 

command, set about creating a pool of vehicles that would assist with difficult combat 
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specialized vehicles of the 79th, grew from Normandy onward and the “funnies” found 

use in a host of situations. See, Whitaker and Whitaker, Tug Of War: The Canadian 

Victory That Opened Antwerp, 284.  
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such amphibious hybrids led to their increased appearance in engineering arsenals from 

the Scheldt campaign onward. By the Rhine River crossing of 1945 they had become a 

standard element within the river assault and tactical bridging procedures used by all 

Allied engineers.507  During the Scheldt campaign a total of 140 mixed amphibious 

vehicles were put to use in engineering operations.508   

The 5th Assault Regiment RE of 79th Armoured Division was employed by Anglo-

Canadian engineers during the attack at Braakman Inlet, which landed the 9th Canadian 

Infantry Brigade behind the main German defenses.  While other elements of 3rd 

Canadian Division fixed German defenders along the canal lines to the south,  the 9th 

Brigade consolidated resources in the city of Ghent and then moved down to the 

Terneuzen Canal.  There the infantry assault force was broken up into four groups for 

equal distribution amongst the 5th Assault Regiment’s amphibious vehicles.509  The 

separation of the assault troops into smaller groups defined their role in the four stages of 

the general assault plan.510  The groups were designated as: the Assault Group, including 

infantry and headquarters elements, as well as a small group of engineers; a Follow-Up 

group, made up of more infantry and a mortar unit; the Build-up Group which included 

vehicles, light artillery and additional troops; as well as a Residue Group, which included 

all remaining elements of the attacking force.   

                                                 
507 Brigadier General P.H. Timothy, The Rhine Crossing, Twelfth Engineer Group 

Engineer Operations; 10. 
508 DHH, CMHQ Report # 188, 24-25.  
509 Ibid, 58-60.  
510 River assault procedure included various stages as well including assault 

forces and bridgehead forces therefore, engineering troops and combat troops preparing 

for this operation would have been familiar with the separation of attacking forces into 

separate staged groups.  See, OOH, USACOE, FM 5-6, 85-97; CMEM, Engineer 

Training: 1937, 158-169.  
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Once the combat forces were delivered to the enemy banks on the south side of 

the Scheldt, engineering responsibility was to pass from the 5th Assault RE to the 18th 

Canadian Field Company and the 149th Assault Park Squadron Royal Engineers (RE).511  

The engineers of the 18th Field Company and the 149th Assault Park Squadron were 

responsible for beach exit maintenance, route marking, smoke production, beacon 

maintenance to guide in the attacking forces, and traffic flow. The following passage 

summarizes the efforts of the engineers engaged in the operation, and highlights the use 

of amphibious vehicles, 

It should be said that the Engineers had their full share in the success of the 

landing.  The entire plan had depended upon the skilled help of the British 

elements from the 79 Armd Div [Armoured Division] in handling the buffaloes 

[LVTs], and the platoon of 18 Cdn Fd Coy [Canadian Field Company] which 

went in with the first wave were on hand to keep such unusual traffic on the 

move.   The construction and maintenance of landing ramps for the amphibians 

and work on the roads were both heavy and hazardous, for much of it had to be 

carried on under continuous shellfire.  The tide gave much trouble, for the inflow 

of water set the timber afloat and cause the ramps to disintegrate, and 

considerable ingenuity was needed to keep the exits open.512 

 

Though it was difficult and protracted battle, the fight to open the Bresken’s pocket was 

successful because of the mass employment of amphibious vehicles, a point not lost on 

Anglo-Canadian commanders.513   

Once Braakman Inlet, the Bresken’s Pocket and the city of Bresken’s itself was in 

Anglo-Canadian hands attention turned to South Beveland.514 The fight to take South 

Beveland proved just as tough as Breskens due to terrain conditions and enemy defense, 
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and once again the employment of amphibious vehicles was undertaken with great 

success to overcome both impediments.   

The plan to take South Beveland comprised two parts, the capture of South 

Beveland itself, and the continued assault into, and capture of, Walcheren Island.  The 

first half of the operation, Code-named VITALITY I, called for the 4th and 6th Canadian 

Infantry Brigades to attack through the isthmus and capture a series of bridgeheads along 

the Beveland Canal (which separated South Beveland from the mainland).  The assault 

began on 24 October 1944, two days after the fall of Breskens, and ultimately bogged 

down due to the complications of the narrowed attacking front, which afforded no natural 

protection, further complicated by a destroyed roadway, which negated tank support. 

Additionally, the Germans had taken painstaking measures to hold Anglo-Canadian 

advances and vehicles at bay through a massive network of field works, anti-tank works, 

wire entanglements and minefields.  In short, the Germans were practicing effective route 

denial.  

The plan to capture South Beveland took into account these complications and 

sought to overcome similar roadblocks through the use of amphibious vehicles, 

circumventing enemy defences via water-borne operation and enhancing their mission 

ability to overcome natural and manmade impediment to forward advance.  Code-named 

VITALITY II, the assault called for an amphibious assault launched to land forces west 

of the Beveland Canal. That force was then to close the gap between themselves and the 

4th and 6th Canadian Infantry Brigades sweeping in from the east across the isthmus of 

South Beveland.515  Freshly learned lessons in the use of amphibious vehicles by 
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engineering troops in support of tactical movement afforded success during VITALITY 

II. It is noted in the historical summary of the operation, “As the landing [at Beveland] 

had to be made in Buffaloes [LVTs’], the experience gained in the previous attack across 

to Braakman Inlet proved a useful guide.”516   

Having experienced difficult fighting, terrain impediment, and mounting 

casualties throughout the Scheldt fight, Anglo-Canadian commanders looked upon the 

final stage of the Scheldt Estuary campaign, the capture of Walcheren Island, with 

trepidation.  Attempts to breach Walcheren and its fortress cities, Flushing and 

Middleburg with a direct assault across the Beveland-Walcheren causeway met strong 

resistance and mounting casualties, and ultimately stalled short of the objective.517  On 

multiple occasions Canadian infantry attacked across the Walcheren causeway, and on 

each occasion they were stopped at the far end. The Germans held the advantage in terms 

of position and terrain as they had reinforced emplacements in Middleburg and Flushing 

and had a dominant command of the area behind them which was flat and open.  Beyond 

that, as noted in II Canadian Corps Headquarters summary of Report No. 188, “The 

enemy fully appreciates the value of WALCHEREN.”518 As a result of the enemy 

situation and with few options left to them, it was decided by Anglo-Canadian 

commanders that the only sound solution for the capture of Walcheren was to launch a 

massive aerial assault to destroy the dykes thereby flooding the island and denying the 

Germans all feasible routes of escape, and then launch a major amphibious assault from 
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the sea. The plan to flood Walcheren was put into action in early October, with 

spectacular results as described in the following passage, 

On 3 October 243 heavy bombers dropped 1,263 tons of high explosive on the 

Westkapelle dyke. That evening aerial photographs showed the sea flowing in 

through a 75-yard gap which was widening.  Later the dykes at Flushing and 

Veere were struck.  By the end of October, the island resembled a saucer filled 

with water.519 
 

The above operations were swiftly followed by both an amphibious assault and renewed 

land attack across the narrow Beveland-Walcheren causeway. The efforts of the 

engineers and combat forces of the Anglo-Canadian armies were ultimately successful 

and the German position at Walcheren was rendered untenable with the Germans trapped 

by the flood waters.  By 5 November 1944, Walcheren was in Anglo-Canadian hands and 

the fight for the Scheldt Estuary, which had prompted some of the most innovative 

engineering development of the war to that point, was over.520  In completing their 

mission along the Scheldt, Anglo-Canadian engineers had overcome enemy and natural 

impediment, by employing non-traditional equipment which allowed them to provide 

open avenues of advance for their combat arms.  

After their success along the Scheldt Estuary, Anglo-Canadian forces entered into 

a protracted halt along the Waal and Maas Rivers.521 A Canadian historical report notes 

that,  
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During this period [9 November 1944 to 8 February 1945] First Cdn [Canadian] 

Army, deployed on the left flank of 21 Army Group, [and] was charged with the 

responsibility for the security of the two vitally important sectors of the Allied 

Front; The Nijmegen bridgehead and the long line of the River Maas from 

Middelaar to the sea.522  

 

While posted along the Maas and Waal Anglo-Canadian forces were to rebuild ranks and 

prepare for the massed Allied frontal attack on the western banks of the Rhine River as 

well as secure the left flank of the greater Allied front.523 

 Though they fought no major battles during the three winter months in which 

they manned their sector along the Maas and Waal Rivers, Anglo-Canadian engineers 

used their time wisely, rebuilding and training for future operations while disseminating 

the lessons learned from operations in the summer and fall in preparation for the Rhine 

River crossing.524 During the pause the “Watch On The Maas” afforded, Anglo-Canadian 

engineers began to fully digest the lessons they had learned in previous operations, 

especially along the Scheldt Estuary, such as the use of amphibious vehicles for passage 

over wet ground.525 Beyond the digestion of recent lessons Anglo-Canadian engineers 

reviewed the experience of the campaigns in Sicily and Italy.  They also re-animated core 

doctrinal elements used infrequently to that point, such as the creation of semi-permanent 

bridging across major waterways.  Though training in such matters had been part of the 

curriculum for many engineering formations before they entered combat, such techniques 
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had been little used to that point.526   From this comprehensive review training programs 

and schools were developed for Anglo-Canadian engineers while they manned their 

winter line.527 This kept engineering units nimble during the elongated winter pause, 

provided valuable training in skills such as the heavy bridging of major waterways, 

foreshadowing that need in terms of the impending Rhine River crossing, and allowed for 

the implementation of even more techniques meant to support the tactical and logistical 

mobility of the armies.  

The 5th Field Company, was one of the units involved in winter training drawn 

from techniques used in earlier operations.  During the month of November, for example 

it constructed, 

Several brs [bridges] …in the Tilburg area including a 120’ T.S. [one hundred and 

twenty foot triple single Bailey Bridge] … the conversion of an existing Cl 40 

[Class 40-ton] to a Cl 70 [Class 70-ton] and the constr [uction] of dual –

carriageway 50’ Bailey Br Cl 40 [fifty-foot Bailey Bridge, Class 40-ton] – the 

first br [bridge] of this type constructed by this unit.528 (See Appendix 17) 

  

Such work served many purposes.  It was good practice for the impending demands of 

the Rhine River crossing, provided administrative passageways for refreshing the army, 

and it created approaches for the eventual Rhineland offensive.   

The experience of 20th Field Company, was similar.  December saw the 20th Field 

Company involved in, “…a very heavy bridging programme to keep us busy ...”529  On 

December 3rd for example the unit built a 110-foot Bailey Bridge to supplement existing 
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60-foot Bailey, and the goal thereafter was to convert the 60-foot Bailey to a “…Class 70 

[Class 70-ton] to take UP traffic [traffic moving to the front].”530 By this point in the war 

Class 70 bridges (which could sustain a maximum of 70-tons) were becoming more 

common, however Class 40 bridges, which could hold 40-tons or less – the average 

weight of a medium tank – were still the standard for tactical and non-permanent 

bridging. (See Appendix 17)  

 Throughout their “Watch on the Maas” Anglo-Canadian engineers also focused 

attention on a variety of road and bridging matters while maintaining general low-level 

engineering activities such as mine clearance.531 Though basic, such tasks were necessary 

and though the Anglo-Canadian winter line was rather quiet in comparison to the 

American sector, casualties still occurred because of the danger posed by operations like 

mine removal.  One such incident is recorded in the 10 November 1944 War Diary entry 

for the Headquarters of the 1 Canadian Army Troops (CAT) Engineers, where it is noted 

that, “Sgt JENSEN of 20 Fd [Field] Coy Company] was killed by a mine today while 

clearing br [bridge] site so work could proceed.”532   A description of the death contained 

in a report included in the War Diary tells fully the story of what happened highlighting 

the danger of even the most routine engineering work.  It was noted that, 

Sixteen ‘R’ mines were piled in a hole adjacent to a br [bridge] No 1 Platoon of 

20 Cdn [Canadian] Fd [Field] Coy [Company] was to build.  These were piled 

abut 20 ft from the rd [road] and about 30 ft S.W. of the br [bridge] site.   

Sgt JENSEN decided to pull the mines out of the hole with a cable.  The 

sixteen mines were then pulled and left in a pile by the hole.  Sgt JENSEN 

decided the mines were safe to carry and he decided to carry them to the middle 
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of the adjacent field and blow them … He then picked up a mine and … 

proceeded about 200 yds [yards] SOUTH on the road and thence out into the 

field.  Sgt JENSEN was about 100 yds [yards] out into the field when for a reason 

unknown the ‘R’ mine exploded in his arms.   

 The only parts of his body recovered were his torso and one leg.533 

 

Such things are a common part of war, and no matter how proficient the individual 

engineer was accidents occurred.  It was noted by Jensen’s commanding officer that, “Sgt 

JENSEN was very well up on mine trg [training].  He was instructed in mines to HQ First 

Cdn [Canadian] Army, both in ENGLAND and in NORMANDY while attached to them.  

He had had previous experience with ‘R’ mines.”534 Despite such occurrences 

engineering tasks continued without pause.  

 In concert with road, rail and bridge construction and maintenance work, 

engineers began to fatten their supply dumps in preparation for the Rhineland campaign 

and Rhine River crossing.  An official report on 14 December 1944, two days before the 

German offensive against American forces in the Ardennes Forest, noted that in the 21 

Army Group area, “…the physical preparations for the coming offensive were in progress 

… 21 Army Group approved the construction of two additional road bridges and the 

‘decking’ of the railroad bridge over the Maas in the Ravenstein area … the Schijndel – 

Veghel – Mill railway was re-opened for traffic [16 December] … and the dumping of 

engineer stores … was under way …”535  Such preparation and activity can be found in 

many RCE unit war diaries from the period.  The war diary for Headquarters, First 

Canadian Army, Chief Engineer’s Branch, for example, makes mention of engineering 
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supply buildup in both its 19 and 20 November inclusions.  This is important because it 

exposes engineering supply measures being taken for the Rhineland offensive as well as 

more immediate impending winter engineering operations and needs. On the 19 

November it was noted that,  

Maj M. W. Harshaw visited Stores Officer CE [Chief Engineer] Branch 2 Cdn 

[Canadian] Corps to discuss the forecast of Engr [Engineer] stores that will be 

needed … Capt M.A. Upham … attended Q Maint [Maintenance] bidding 

conference and bid for three more modified tank transporters for one week, for 

hauling general stores from LIERRE to TILBURG. Q allotted them.536   

 

On the 20th it was noted that, “Maj. Harshaw and Capt Upham worked on future train 

loadings for rail movement of engr [engineer] stores … to the Army area.  It was finally 

decided by Brig Walsh [Chief Engineer, First Canadian Army] to make a stock pile of 

stone at ALPHEN Station … First Cdn [Canadian] Army will hold in Army dumps a 

cushion of up to 500 tons of engr [engineer] stores for [just the] 79 Armd [Armoured] 

Div [Division].”537  

While Anglo-Canadian forces took up positions along a relatively quiet front, 

their American counterparts found themselves in a sluggish attritional fight, against a 

stubborn enemy, in difficult terrain.538 During the fall and early winter of 1944 United 

States forces were fighting along an extended front immediately facing Germany’s 

fortified border known as the Siegfried Line or West Wall.  There they launched 

operations against the Huertgen Forest which buffered the Roer River located along the 

Cologne Plain behind the Siegfried Line and conducted massive defensive operations in 
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the forests of the Ardennes region.539 (See Map 11) At the same time, like their Anglo-

Canadian allies in the Scheldt, they experienced a slowing of forward movement causing 

a shift in engineering focus. From September until the new year (and into early 1945) 

American engineers engaged in limited localized mobility support operations, bridging 

smaller streams and wet-gaps and improving roads, as well as fortification reduction 

operations along the Siegfried Line, and serving as emergency infantry.540   

The Siegfried Line stood as a formidable defensive barrier and a potential major 

stall point holding American forces from their ultimate goal, the Rhine River. In many 

ways the Siegfried Line mimicked the challenge facing Allied forces and their 

engineering troops on D-Day, in that it was a massive, well-planned, in-depth fixed 

fortified line, heavily defended and not conducive to frontal assault by infantry. The 

major difference was the fact that the Normandy defenses were along a coast line so that 

no long-term “siege” assault was possible, and fresh German troops had manned the 

Normandy coast.541  
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 By the time U.S. forces reached the Siegfried Line, in late summer 1944, German 

forces were heavily invested in defensive operations as a result of flagging fortunes on 

both the Eastern and Western fronts.  The change of fortune was noticeable.  As an 

American report on German doctrine observed, 

German policy has consistently emphasized the development of highly mobile 

armies, and Germany’s military successes have gained in wars of maneuver … 

However, Germany’s central position ceases to be an advantage whenever her 

enemies can so combine that they engage her in a two-front war.  Her 

transportation, manpower, and other resources are not sufficient to insure a 

decisive victory on two sides at once.  In order to escape this prospect, the 

German High Command reached the conclusion that at least on one side Germany 

could and must secure herself with a great fortified position.”542   

 

Seeing the need to solidly defend at least one border as a result of his massive two-front 

war, Hitler approved the underwriting of Die Standige Front (the stabilized front).543 

Using the order as a template, “…the West Wall was conceived as a great barrier against 

France and the Low Countries.”544  Construction of the Siegfried Line and began in 1938, 

and it was a massive undertaking, “One-third of all the construction facilities of Germany 

and more than 500,000 men …” were connected to it.545 With the outbreak of the war in 

1939 construction efforts were increased, and 6,000,000 tons of concrete and 3,000,000 

rolls of barbed wire, amongst other materials, were used in the construction of fortified 

areas with a depth “… from 8 to 20 miles,” and total length of 350 miles.546 Within that 

area were some 22,000 fortified works, “… an average density of about 1 fort on each 28 
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yards of front.”547 Overall the line consisted of forts, concrete emplacements, barbed 

wire, tank traps, mine fields and typical field entrenchments.   

The Siegfried Line had both strategic and tactical value for the German army.  As 

noted, “A permanently fortified zone, as the Germans conceive it, must serve two 

purposes: primarily it is to be a base for offensive operations, and secondarily it is 

designed to protect some vital area or interest of the defender.”548 For the Germans, by 

September of 1944 it was the latter concept that mattered.  Reeling from the massive 

blows dealt to them from the Normandy campaign onward, German forces were forced 

into a defensive stance from the July COBRA breakout onward.  Thus they benefited 

from the foresight of having created a fortified, defensive line along the western German 

border to which they could retreat.  Behind it they could regroup, rearm and reinforce.  

Troops of the American XIX Corps and their embedded engineers first came up 

against the Siegfried Line in the sector stretching from the Wurm River to just north and 

west of the ancient Holy Roman city of Aachen, in October of 1944.549  It is noted within 

a XIX Corps command appreciation that, “The major overall mission of the XIX Corps 

was to rupture the Siegfried Line and advance to secure a bridgehead across the Rhine 

River…”550 Within the Corps area all of the major elements of the Siegfried Line 

defensive works were present: use of natural terrain, the Wurm River as an obstacle, in-
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depth minefields, wire entanglements, tank traps and reinforced fortification.551  After 

scrutinizing the front facing them, XIX Corps leaders decided that, “The road net, pillbox 

density and later opportunities for exploitation of a breakthrough N, E, and S without 

immediately running into another terrain obstacle led to the selection of the Palenburg-

Rimburg section for the assault.”552 In preparation for the execution of this plan XIX 

Corps troops practiced the finer points of breaching operations. 

 The assault of the Siegfried Line by the 30th Infantry Division was  

preceded  by intense training … All three battalions of the 117th and 119th Infantry 

Regiments went through a two day training period in training areas west of the 

line which they had been holding.  The 3 Bn [Battalion] of the 120th Infantry 

spent most of its time in assault training while in Division Reserve.  The first and 

second Bns [Battalions] of the 120th Infantry rotated companies in assault training 

areas.  The work covered use of demolitions, flame throwers, bazookas; tactical 

review of coordination of assault detachments; practice firing of all weapons; and 

dry runs in storming the pillboxes …Engineers, tank and TD [Tank Destroyer] 

units also rehearsed for the attack.553 

 

Due to the nature of the attack and the obstacles facing them, the assault infantry became, 

in essence, “engineers”, tasked with impediment removal and destruction. More complex 

core operations such as bridging or mine removal, remained the job of the Corps 

engineers.  They also assisted the infantry with their assault and breaching operations.  

 Those engineers assigned to assist attacking American infantry and armored 

forces along the Siegfried Line, including the XIX Corps sector, were well prepared for 

the job. Destroying fixed fortifications, blocking the movement of enemy combat arms 

and the reduction and destruction of enemy defensive works were the core activities of 
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the engineering soldier.  In particular the Americans understood that the Germans would 

try to block any advance and that the specialized skills, equipment and doctrine would be 

needed to overcome both man-made and natural impediments.   

The stages for a successful breach of an enemy fortified position are contained 

within a report generated at the American engineer school in 1942.  These were listed as, 

… generally into the following four phases, which may overlap:  

a.) Reducing the hostile outpost position system and gaining close contact with 

the main position.  

b.) Breaking through the gap at the most favorable point.  

c.) Extending the gap by isolating and reducing hostile emplacements on its flank.  

d.) Completing the action by moving mobile reserves through the gap to complete 

the encirclement and isolation of remaining fortifications while continuing the 

attack against them from the front.554  

 

The report further observed that, “Employment of engineers in assault … is fundamental. 

A normal mission for an engineer is the clearing of obstacles … These fortifications may 

be considered, simply as another obstacle …”555  

For the engineers and the combat forces they supported, the American XIX Corps 

assault on the Siegfried Line on 2 October 1944 followed the above American attack 

design against a fixed, defended line.  Artillery and tactical aerial preparation and support 

initiated the assault; 372 artillery pieces fired 18,696 rounds in preparation for the tank 

and infantry advance.556  In both the infantry and armor assault the engineers figured 

prominently, particularly in terms of the crossing the river and reducing the Siegfried 

Line itself.  In many ways the operation resembled the Normandy landings, with an 
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American attack force comprised of engineers, foot soldiers and tanks tasked with 

attacking and reducing a fortified German line of defense.  

The 117th Infantry Regiment was one of the two principal attacking infantry 

regiments of the 30th Division, and was given the task of attacking the Line just south of 

Marienburg across the Wurm River.  “The Wurm River is approximately 30 feet in width 

throughout the sector,” a command appreciation observed.  “Its banks and valleys were a 

formidable obstacle … The banks of the river were naturally deep or had been dug 

deep.”557 Assisting the 117th Regiment assault was the 105th ECB, which was assigned to 

provide passage across the Wurm, and support operations thereafter against the 

concentrated pillboxes of the main position.  Once these were reduced a continued drive 

was to follow after the Line was breached.  In support of the 117th Infantry Regiment’s 

assault, outlined above, it was noted that on, “October the 1st, 1944, the Battalion made 

final preparations for the assault of the Siegfried Line. Company commanders gave last 

minute instructions, and the Battalion remained alerted for “H” hour, which came at 

021100 October 1944.”558  

An account of the initial action of the 117th Infantry Regiment describes what 

happened. 

In the case of the 117th Infantry, the 1st Battalion spearheaded the attack and 

Company E was moved into position East of the Wurm River to protect the [foot] 

bridge site.  Despite considerable small arms fire and heavy mortar and artillery 

fire, they pushed rapidly down the hill to the Wurm River.  There footbridges, 

especially constructed by the 105th Engr [Engineer] C [Combat] Bn [Battalion], 

were thrown across in a matter of minutes, and the infantry streamed across.  

Then the first battalion went to work on the pillboxes.  The second battalion 
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moved out at 1430. Mortar and artillery fire was still heavy on the west side of the 

Wurm River, but the battalion maintained its momentum, quickly crossed the 

river, and began the assault of the pillboxes in that sector.  By nightfall the first 

battalion had seized its objective, and area in and east of Palenburg.559   

 

The momentum and the very success of the 117th Infantry Regiment’s attack, depended 

fully on the actions of the 105th ECB.  

 When reviewing the 105th ECB’s, report of the assault on the Siegfried line it 

becomes clear that American engineers were well seasoned, and the mistakes of earlier 

actions like the Rapido River were a thing of the past.  Lessons gained from breaching 

the Atlantic Wall on D-Day were not forgotten and the lessons learned of how to support 

the mobility of tactical echelons, the crux of operations from the Normandy landing 

onward were, by late summer 1944, second nature. The following passage reveals all of 

those ideas,  

On the night prior to D Day, Engineer assault companies placed in the line of 

departure, Assault Bridges varying in length from 15-30 feet and two feet wide.  

These were constructed after detailed reconnaissance of the Wurm River in each 

regimental sector and were carried down to the river by leading waves of assault 

infantry.  One Engineer company was placed in direct support of each of the two 

assault regiments.  Each Engineer assault company in turn attached an Engineer 

platoon to each of the infantry assault battalions, which in turn attached 

demolition teams of three men armed with Bangalore torpedoes and satchel 

charges to each of the three infantry assault platoons.  The demolition teams 

assisted the Infantry platoons by gapping tactical wire, removing A/T [Anti-Tank] 

and A/P [Anti-Personnel] obstacles and assisting in demolition work.  The 

remainder of each platoon established an Engineer dump in the vicinity of each 

infantry assault battalion command post for resupply of flamethrower fuels and 

demolitions.  In additions these details swept the Battalion Main Supply Route, 

removing both A/T and A/P minefields.  Upon capture of initial objectives by 

infantry battalions, the Engineer platoons reverted to company control and 
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supported the forward movement of the Infantry and Artillery by removal of mine 

and obstacles, maintenance of roads and demolition of enemy pillboxes.560 

 

In the days following the initial assault, the 105th ECB, continued to support the mobility 

of the 30th Infantry Division through a myriad of common engineering tasks. It’s After 

Action Report commented that, “…for the next few days the engineer companies 

followed in close support of the infantry closing or blowing pillboxes, removing 

minefields, and sweeping and maintaining the Regimental main supply routes within the 

Division sector.”561  One small notation within the report also gives indication as to what 

engineering duties lay on the horizon as the successful breaching of the Siegfried Line 

laid bare the Roer River plain, Cologne Plain and Rhineland.  In terms of those future 

operations, the 105th ECB’s, After Action reports say that, “When engineer duties were 

not required by the entire battalion, one of two platoons were used for security around 

regimental command posts and engineer company C.P.’s [Command Posts],” such duties, 

typical of their counterparts in the infantry, would become, for a time, the focus of the 

American engineering soldier as they moved into the Huertgen and Ardennes sectors.562  

Ultimately the Germans failed to hold the American army at bay along the 

Siegfried Line because the fortifications were designed to include mobile forces as well. 

Early German defense doctrine called for defendable positions to stall enemy forces long 

enough so that a heavy counter-attack could be mounted. The emphasis, therefore, was 

not on the fortified line but rather on the counter-attack, which would be launched by 

mobile forces held in reserve.  Without such mobile reserves in 1944 the Siegfried Line 
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fortifications were obsolete and untenable against a concentrated attack.  As a result, no 

meaningful German defense could be mounted in September and October of 1944.  In 

assaults like those of the XIX Corps American artillery and close air support was so 

destructive that German forces could not undertake an offensive rally.  It is noted in a 

report detailing operations in the XIX Corps sector that, “…the Germans … only able to 

rally only approximately 20 equivalent battalions to try to throw us back or contain us.  

To do this they had to go 100 miles north … and 250 miles south … [to gather the 

necessary defense force].”563 Furthermore, the speed and success of the engineering, 

infantry and armor assaults which followed on the heels of the artillery and aerial 

preparation further reduced the defensive capabilities of the defenders and of the 

Siegfried Line itself.564  The engineer-supported American assault through the Siegfried 

Line resulted in the complete reduction of one of Hitler’s most imposing defensive 

positions, opening the plains leading to the heart of Germany.  This positive situation 

brought hope to Allied commanders that once again the heavily mechanized drive could 

be renewed. Those hopes were soon dashed. The Huertgen and Ardennes Forests battles 

that followed the Siegfried Line were destructive attritional battles, and would 

permanently delay the crossing of the Rhine and the destruction of final German 

resistance until the spring of 1945.  

The Huertgen Forest lay between the Siegfried Line and the Roer River and its 

many dams.  These were the final hurdles to the Rhine River and therefore stood as key 
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objectives for Allied commanders.565 If the dams were opened or damaged, the Roer 

River plain would flood, delaying any further offensive operations and halting all 

advances on the Rhine River in the American sector. That possibility, and the stalemate it 

would cause, was first and foremost in the minds of American commanders already 

plagued by slowing fortunes as they planned their next tactical move.  The plan they 

ultimately created to deal with the situation proved a deadly misstep and remains 

controversial to this day.  Instead of moving west toward Duren, where they would be 

unencumbered by forest and vehicular mobility would be possible, the First United States 

Army plunged directly through the Huertgen Forest, where terrain rendered mechanized 

warfare impossible and thousands died in nightmarish battle conditions.566   

In place of highly mobile, armor-up advances, which had defined the American 

drives from late July until early fall, in the Huertgen Forest the Americans fought a close 

battle of attrition based heavily around infantry action with support provided primarily 

through artillery and embedded light and heavy machine guns.567  As a result, the 

Huertgen closely resembled the disastrous fighting conditions of World War I and proved 

just as deadly. Leroy “Whitey” Schaller, a rifleman in the 28th Infantry Division, summed 

up the common experience for American troops in the Huertgen Forest stating that, “If 

you lasted the night in the Huertgen you were a veteran.  That was one of the division’s 
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worst battles, as it was for a lot of others.  In my particular company, B Company, when 

we came out of Huertgen, there were no originals left, just the replacements.”568  

Engineers supported infantry units in the Huertgen Forest where and when they 

could, via basic missions such as de-mining, bridging and road repair. However, such 

work was difficult and exacting in the dense forest. An American case-study outlining the 

4th Infantry Division attack on 16 December 1944 notes that, “The enemy in some 

instances had … one mine upon another like a pancake and often had fitted them with 

anti-lifting devices so that the engineers had to explode them in place and fill in the 

craters.”569 The worsening conditions of fall weather compounded the difficulty of such 

work.  According to the history of the 2nd Engineer Battalion, “In the face of virtually 

continual rain, the road net in the Division area became a quagmire. Rock, mine tailings, 

corduroy, brush, precast concrete slabs, and planks were used to construct roads through 

the dense pine forests…” to supply the infantry.570   

In the end much of the American engineering focus during the fall and winter of 

1945 was not engineering work at all but rather service as emergency infantry.  Infantry 

units fighting in the Huertgen – and later Ardennes – forests found themselves stretched 

to the limit. Appalling casualties and lack of adequate replacements warranted the 

employment of engineers as ad hoc infantry. The conversion from builder to fighter was 

often rapid.  The After Action Report for the 1340th ECB, records that, “At the beginning 

of the month [of November] the battalion continued its close support of the 110th Infantry 
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Regiment [28th Infantry Division] by opening and maintaining routes of communication 

and supply as the 28th [Infantry] Division opened its attack…” and by the 6th of 

November, “…the battalion was committed as infantry…”571 The employment of 

American engineers as infantry throughout the fall and winter was so significant that it 

was highlighted in the Final Report of the Chief Engineer that, “At various times and for 

various reasons, Engineers, both in the Field Forces and in the Service Forces were used 

as Infantry normally on the defensive.”572  

It helped that American engineer units were organized at the battalion level, rather 

than the smaller company and platoon structure of Anglo-Canadian Field Companies.  

The average American ECB, at 600 plus men and officers, was readymade to fulfill a 

combat infantry role of the size required in the fall and winter fights (See Appendices 7 

and 12). Additionally at the Army and Corps level the Americans had rear area and heavy 

engineering units, such as Camouflage, Topographic and Railroad Engineering units, 

which could be combed out in an emergency.573 An example of the use of engineers as 

infantry was the experience of the 20th ECB, attached to the 1171st Engineer Combat 

Group who found themselves fighting alongside their infantry peers as riflemen in the 

Huertgen in early November. The fighting done by the 20th ECB, is summed up below, 

On the night of November 5th, the 20th Engr C Bn was in direct support of the 28th 

Infantry Division.  Their mission was to clear and keep the road open from 

VOSSENACH to SCHMIDT [the 28th Infantry Divisions focal point].  Two 

companies (less one platoon) were located …on the high ground south of 
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VOSSENACK.  During the night strong enemy patrols began to infiltrate the 

KALL river defile….The Commanding Officer of the 20th Engr C Bn, after due 

consideration, ordered his unit to withdraw, regroup and obtain their automatic 

weapons from their tool dump…574 
 

It should be noted that engaging in combat as fighters was not unnatural to the engineers, 

who had learned to be efficient infantryman during their basic and advanced training.  

The experience is noted for example in FM 21-105 Engineer’s Soldiers Handbook, 

The big job of engineers is construction and demolition in order to assist our 

movement and hinder that of the enemy.  That job doesn’t leave much spare time 

for fighting.  However, the engineer is a scrapper and is given combat weapons 

with which to protect himself at work and so that he can reinforce the infantry 

when necessary.575 

 

When not fulfilling the role of ersatz infantry, or fulfilling operational duties on 

the immediate fighting front, American engineering troops continued to work in support 

of the looming Rhine River operation.  In his unpublished manuscript, Carter’s War, 

Colonel William A. Carter Jr., Chief Engineer of the First United States Army, noted the 

various common American engineering tasks taking place in the days leading up to the 

German offensive in the Ardennes Forest. 

A lot of the work for winterizing was an engineer effort.  I had opened up 155 saw 

mills back through the [1st] army area; all of my engineer groups had their 

battalions scattered throughout the area operating these mills, getting lumber 

ready for issue to the troops so that they could build themselves some kind of 

shelter … Our other big problem, of course, was maintaining the roads.  The 

roads throughout the whole area were really quite good, much better than they 

would have been in the rural United States.  However, they were in no way suited 

to the extremely heavy military traffic … Maintenance on these roads was 

extremely difficult.576 
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The American 1111th Engineer Combat Group (ECG) was one of the unit’s working on 

upkeep of communication lines, winterization and Rhine River preparations in early 

December. In complete ignorance of what was about to take place in their sector on 16 

December 1944, Barry W. Fowle and Floyd D. Wright wrote that the men of the 1111th 

ECG were, “…operating 32 saw mills cutting timber for winterization and bridging for 

the expected Rhine River crossing.”577 The men of the 1111th ECB, quickly abandoned 

those mills once the massive German offensive began on the morning of 16 December 

when, “At about 1600 the S-4 [intelligence officer] of the 1111th Group interrupted the 

company commanders meeting to report that the Germans had broken through the Schnee 

Eifel and were racing for the Meuse [Maas] River and the port of Antwerp.”578 (See Maps 

11, 12) 

The German breakthrough along the U.S. front, which began on 16 December 

1944 and became known as the Ardennes Offensive or “Battle of the Bulge”, was an 

overwhelming shock to the American troops caught up in it.  The onslaught completely 

shifted Allied plans and threatened to reverse every Allied gain from September onward, 

with the ultimate German goal of splitting the Allies in two and recapturing Antwerp, and 

shutting down the main Allied supply pipeline. As a result of the weight of the attack and 

the gravity of the situation facing American forces, what few traditional engineering 

operations were being conducted in the American sector quickly ceased, and all available 

troops, including engineers, were rushed to the frontline to plug the gaps created by the 

German thrust.  All along the American line engineers fulfilled the dual role of infantry 
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and defensive coordinators through the creation of roadblocks, mine laying and bridge 

destruction.579  

A magnificent overview of the role fulfilled by American engineers during the 

Battle of the Bulge is provided in the after action report for the 105th ECB, for December 

which notes that,  

[On] December 17 at 1300, the battalion was alerted to move on a two hour 

notice.  The enemy had counter-attacked in the force South of AACHEN in the 

First Army Sector, and the division was to move down in that sector to assist in 

stopping their drive. The companies of the battalion moved South with the 

infantry regiments in combat teams.  December 19, the division closed in an area 

on the general line between STOUMONT, STAVELOT, and MALMEDY, 

Belgium.  Since the position of the enemy was not known, patrols and 

reconnaissance teams were sent out to “feel out” the enemy and to determine 

where a defensive position might be established.  The battalion immediately 

began preparations for extensive minefields and road blocks.  Fifteen thousand 

and four hundred mines were obtained from the depots and concertinas were 

secured to establish hasty roadblocks.  Out of this number of mines, five thousand 

eight hundred and thirty three mines were laid by the battalion, the others were 

used to the supply the needs of the infantry regiments and attached units.  A mine 

dump was maintained to supply any further needs that may arise.  All units were 

alerted for possible attacks from the air as well as from the ground.  By the 

afternoon of the 19th, hasty blocks had been established by the engineers as well 

as the infantry.  Company “A” in their sector, had set up defensive position along 

the main road about two miles northeast of STAVELOT.  Here, the second and 

third platoons established road blocks, one, a hasty minefield and others 

consisting of bazookas and machine guns.  During the day, the first battalion, 

117th Infantry was supported by the first platoon of Company “A” in the town of 

STAVELOT.  Here the enemy was making determined attacks and it was decided 

that the engineers should destroy the bridge over the L’ALBLEVE River.  

Elements of the second and third squads of the first platoon under Sgt. McKeon 

attempted the job of reaching the bridge in the afternoon to blow it with 

demolitions, but were forced back direct small arms fire from the enemy.  It was 

decided to wait and attempt to reach the bridge again under the cover of darkness 

that night.580 
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Sergeant Henry Giles, an engineer with the 291st ECB, described his experience 

of defending the ruptured American front bluntly, writing that, “The Lieut. told us to 

position our own guns & to stay till relieved.  He said every position was a ‘hold fast.’ In 

other words, get killed but don’t fall back.”581 Such fighting took its toll, and Sergeant 

Giles’ reveals the physical strain the offensive caused on everyone involved writing that 

his comrades looked, “… ten years older & ten years dirtier & ten years tireder.”582  

Interestingly, it was during the Ardennes Offensive, while serving in the role of infantry, 

that many American engineering units won their highest accolades. The 51st ECB, earned 

a reputation for distinct toughness as a fighting force.583  During the Ardennes Offensive 

the men of the 51st ECB, had stopped elements of two armored divisions.   

What came to light during the Ardennes offensive was the soundness of the 

“rounded” formula for engineering training which had taken place in basic and advance 

training, on maneuvers and regularly in the combat zone. As noted in the Report of The 

Chief Engineer, “The constant attention paid to the training of general [engineer] service 

regiments on combat subjects during the stay of these units in England contributed 

materially to the efficiency with which this operation was performed.”584  The 

“operation” described took place during the Ardennes Offensive and involved the 

movement of eight general service engineer units over a 200-mile distance in forty-eight 
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hours in order to plug gaps in the line and create defensive impediments and fight as 

riflemen.585  

Despite the strain the German offensive caused on American forces it was clear 

that Germany had given its last in terms of major offensive strike capability. With a total 

loss of 600 tanks, German armor superiority ceased once and for all.586 Due to the 

determined efforts of every soldier fighting in the Ardennes Forest the Germans 

ultimately failed to reach their objective. German production ability, severely crippled by 

Allied strategic air attacks, could no longer keep pace with the need at the front and 

German manpower pools were exhausted to the point of forcing a draft of old men and 

boys.587  It was only a matter of time before German resistance ended completely.  Their 

only accomplishment was to delay the final assault across the Rhine and extend the 

suffering and destruction of war for a few more months.  

 Though often viewed as a time of Allied frustration and stalemate, the fall and 

winter fights were not without significant success for the Allies.  As Major General J.L. 

Moulton, wrote, “the … battle to open the port of Antwerp, has been called by the 

Canadian official historian, a Cinderella battle, undertaken reluctantly and belatedly by 

the British command and receiving later little attention from historians.  Yet it was a 

battle of prime importance, at least as decisive in determining the fate of final victory in 
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the West, with all that implied for the future of Europe, as Arnhem and the Battle of the 

Bulge.”588  

 For Anglo-Canadian engineers, the Scheldt proved an invaluable experience 

because it created innovative methods in the use of amphibious vehicles during 

engineering missions. As recorded in Canadian Military Headquarters Report No. 188, 

“…the success of the amphibious operation is the more remarkable, and can only be 

assessed as one of the most brilliant and fortunate of the war.”589  This procedure exposes 

innovation and resourcefulness within Allied engineering and the continued tactical unity 

between national armies through the addition of new tools for the completion of the 

Allied engineers’ third primary mission in World War II, overcoming natural and 

manmade obstacle to advance through doctrine, skill and equipment.  

 For the Americans fighting in the dark wet forests of the Huertgen and the 

Ardennes, the fall and winter were frustrating and largely lacking in appreciable gains.  

However, the overwhelming ability of the American army to stem the tide and reverse the 

assault of German forces during the Battle of the Bulge proved that the American military 

had grown into its full might. American combat maturation was particularly evident 

amongst engineers during the winter of 1944-45, as noted in Colonel Carter’s 

unpublished memoir,  

During this period, 17 December to 31 December, we laid a total of 505 

minefields which contained about 115,000 anti-tank mines and 2,000 anti-

personnel mines.  We put up 370 road blocks and prepared over 250 bridges for 

demolition.  During the Bulge, 70 bridges were demolished.  As I pointed on the 

map to the various places where we had our engineers working, I could see that 

General Hodges [Commander of the First United States Army] himself was 
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surprised by what we had done and he began to understand better what really 

great work was being done by his engineers in the rear area.590  

 

With the German army defeated and bleeding as a result of Allied fall and winter 

offensive and defensive operations, the door was opened for a full Allied push on the 

Rhine River: the last major geographic barrier separating the Western Allies from the 

plains of northern Germany. As the immense Allied armies once again took up the mantel 

of highly mobile combat strikes in January, February, March 1945 engineers laid the path 

via bridging, road, and demolitions operations resulting in the height of engineering 

support for tactical movement and logistical assurance in the Northwest European 

campaign.   
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Map 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(taken from The Victory Campaign) 
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Map 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(taken from The Victory Campaign ) 

 

 



 

230 

 

 

 

Map 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(courtesy of the U.S. Army Center of Military History) 
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Chapter 6: The Final Offensive 

 

 

 

 

 

 

 

 

 

Mid-January 1945 preparations for the final push across the Rhine and into 

Germany were well underway.   This would commence with two initial assaults, by 

Anglo-Canadian armies in the Rhineland and an American assault river crossing at the 

Roer River, with the overall goal of destroying the German Army west of the Rhine and 

closing up to the west banks of the river.  The next phase, the assault over the Rhine and 

into Germany, would follow quickly afterwards. (See Map 15) Common objectives, 

similar problems, a shared battle front, and the need to sustain enormous mechanized 

armies in the advance underscored the baseline issue for all Anglo-Canadian and 

American engineers and defined their mission during those operations.  Allied engineers 

by this point were well equal to the task.  Months of fighting had honed their method, 

promoted new practices and introduced new equipment, such as amphibious vehicles in 

wet areas and river crossings. By 1945 very one understood that mechanized war is won 

by uninhibited mobility, and that engineering troops, by means of their expertise and 
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tools, were the specialists capable of overcoming natural and enemy impediment. Allied 

engineers now knew how to tackle atypical situations like flooded farm land, and how to 

eliminate enemy fortification and defensive lines across their front based on experiences 

at D-Day, at the Scheldt Estuary and along the Siegfried Line.  The 1944 configurations 

of Anglo-Canadian Field and Field Park Companies and American ECB, which had 

proved so successful from the Normandy landing onward, did not require change. (See 

Appendices 7, 12)  Allied combat engineering had reached its final and mature form, just 

in time for its biggest challenge.  

 The overall strategic plan for Allied offensive operations in 1945 involved four 

central objectives, the destruction of enemy resistance in the area of Rhineland – 

Westphalia west of the Rhine River; the crossing of the Roer River and capture of the 

Roer River dams; an assault crossing of the Rhine River; and a full-scale drive into the 

heart of Germany with emphasis on capturing the Ruhr industrial region.591  

The first phase of the Allied plan began in 1945 with American counter-attacks 

undertaken during the Battle of the Bulge from late December 1944 through mid-January 

1945.  These were later expanded into active renewed offensive operations on the Allied 

left flank, with Anglo-Canadian operations to secure the Rhineland area beginning in late 

January in a series of operations code-named BLACKCOCK, BLOCKBUSTER, and 

VERITABLE and lastly, the American assault crossing of the Roer River, code-named 

Operation GRENADE, the last major engineering effort before the Rhine River 

crossing.592  The goal of the above named operations was the“…elimination of enemy 
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forces on the west bank of the Rhine as a prelude to the major operation against 

Germany.” 593 

Operations in the Anglo-Canadian sector to eliminate German resistance from the 

Rhineland were launched with such aggression and strength that German defenders 

facing the Anglo-Canadian onslaught found themselves on the receiving end of a massive 

infantry-armored push, which mimicked their own Blitzkrieg tactics from the early days 

of World War II.594  That format involved fast, highly mechanized and heavily armored 

strikes driving on the enemy without pause, followed by infantry attack which was, by 

1945, heavily vehicle-borne. It is highlighted in Canadian Military Headquarters Report 

No. 171 for example that during one part of Operation BLOCKBUSTER the 27th 

Canadian Armoured Regiment, “…attacked in two columns in each of which a troop of 

tanks led the … [personnel carrier mounted] … infantry.”595 Though this had been the 

ideal from August 1944 onward it was not always possible because of terrain or tactical 

situation, particularly throughout the late fall and early winter fighting styles had been 

infantry-intensive in places like the Scheldt and Huertgen Forest.  Once the Allies 

renewed their offensive in the Rhineland, however, mechanized combat was renewed 

with gusto and remained the Allied constant until the end of the war.  

The initial Allied plan was to launch these powerful thrusts over frozen ground.  

The German Ardennes offensive upset that planning, forcing the Rhineland assaults to 
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begin in the thaws of February.  Such assaults, particularly in terms of terrain and 

seasonal conditions in the Rhineland, required intense engineering support particularly 

along roads and river lines, which crisscrossed a soupy, muddy, melting winter 

landscape.596  While presenting a significant challenge, it nonetheless was the job of 

Allied engineers to use their skills, doctrine, and equipment to overcome natural and 

manmade blockages along routes of advance. Luckily for Anglo-Canadian engineers, the 

winter pause from November 1944 onward had allowed them to rebuild engineering 

ranks and the necessary supplies.597  

Initial engineering efforts in the Anglo-Canadian sector began with Operation 

BLACKCOCK, the first Anglo-Canadian offensive in the Rhineland which began on 15 

January 1945.598 BLACKCOCK was designed for, “the clearance of the Heinsberg 

triangle to close the line of the Roer River from Linnich to Roermond, and to remove this 

awkward salient from the joint of the British and American armies.”599 The 

distinguishing feature of the operation was the use of specialty armored and non-armored 

vehicles mimicking both D-Day and Scheldt Estuary operations. The infantrymen of the 

British 43rd Division, for example, were moved into position by Canadian-manned 

“Kangaroos”, the “Kangaroo” was a tank modified to carry a dozen infantry soldiers into 

combat by the removal of their turrets.600  Vehicles such as the “Kangaroo” and its 

counterpart, the American half-track, an armored truck that bore both wheels and treads, 
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were the predecessors of the modern Armored Personnel Carrier, now common to all 

Western armies.601   The genesis of the “Kangaroo” lay in the Normandy campaign, when 

self-propelled artillery pieces were stripped of their guns and used to move infantry 

forward, protecting them from small arms and light artillery fire.602  The concept was so 

successful that the Canadian army stripped the turrets out of its surplus “Ram” tanks in 

England and shipped them to the Continent.603 Increased vehicular presence within Allied 

combat echelons by 1945 meant increased engineering efforts, particular in terms of 

mobility support and sustainment, especially in light of the weather and less-than-ideal 

conditions along the roads and waterways in January and February.  

At first all went well because Operation BLACKCOCK, “… began during the 

hard frost of the second half of January.”604  The situation quickly deteriorated thereafter. 

“Going at this time was good for armour [during the freeze],” an unpublished history of 

the Royal Engineers commented, “but with advent of a short thaw soon after the battle 

started, movement became difficult …”605 The thaw also exposed the hidden dangers 

presented by mines, which had previously been sealed under the frozen ground.  This 

situation was noted in a report on The Clearance of the Maas-Rhine Area where it is 
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written that, “Numerous mines were met at first in the areas which had been the Germans 

forward defence positions some time before, and after the thaw the mines began to appear 

in the roads which had been used by tanks with impunity during the hard frost.”606 The 6th 

Field Company, Royal Canadian Engineers (RCE) was one of the units responsible for 

dealing with soupy roads and mines.  Their history notes, “The general advance 

continued, with the Platoons doing mine clearing and route checking in the direction … 

All roads were in horrible condition after so much traffic and partial flooding conditions.  

Quite a number of TELLERMINES and SCHU mines were being found by the parties 

doing mine clearing work.”607 

Beyond the difficulty caused by thawed and muddy roads and the plethora of 

mines the thaw exposed, the frequent appearance of small wet-gaps along the attack 

approaches presented a regular impediment, particularly for armor missions.  These had 

to be overcome by engineers whose essential job it was to keep the armies moving 

forward.608  “Bridging in this attack was limited to the crossing of … small streams … 

they were in some number but not wide, and this led to the frequent employment of 

assault bridges of all kinds to help tanks forward.  During this operation [British] 12 

Corps built 22 bridges of an average length of 50 feet …”609 Despite the setbacks and 

challenges of weather, terrain and enemy defensive measures, Anglo-Canadian engineers 
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managed to successfully complete their missions during BLACKCOCK and moved 

combat echelons onto the next phase of operations in the Rhineland.  

The second Anglo-Canadian operation of 1945, code-named VERITABLE began 

in the town of Nijmegen with the goal of sweeping south-east to clear German forces out 

of the area between the Maas and Rhine River while at the same time driving toward the 

densely wooded Hochwald-Reichswald Forests, which were assaulted in operation 

BLOCKBUSTER (which is considered in many ways VERITABLE II). (See) 

VERITABLE was a massive concentrated assault, employing most of the formations of 

21st Army Group under the command of the First Canadian Army.  The format for 

VERITABLE is described in detail by the Canadian Commander-in- Chief, General 

H.D.G. Crerar, in an official Canadian report, 

…Each division will have strong armoured support.  This assault, weather 

permitting, will receive maximum assistance from the air.  It is the intention to 

retain the greatest practicable element of surprise and definite and detailed plans 

have been taken to that end … from D-3 onwards, it will be increasingly difficult 

to conceal from the enemy the necessary forward assembly, in the Nijmegen area, 

of the large assaulting force … One thing that must not be allowed is time and 

opportunity for the enemy to prepare his defensive arrangements. 

…In direct support of the assaulting divisions, will be the Second Tactical 

Air Force with a potential of 1,000 fighters, or fighter-bombers, 100 medium day, 

and 90 medium night fighters.  84 Group R.A.F. – which is that portion of the 

Second Tactical Air Force operationally and directly linked to First Cdn 

[Canadian] Army, will provide the “close-in” support.   

Ground fire support will be provided by over 1,200 guns, of which more 

than one third are mediums, heavies and super-heavies.  The resources of 79 

Armd [Armoured] Div [Division] will be fully utilized including “Crocodiles” 

(flame throwers) “Flails” (mine destroyers) and Armoured Personnel Carriers.   

…If everything broke in our favour, weather, ground, air support, enemy 

dispositions and reactions – I would not be surprised if armour of 30 Corps 

reached the Geldern-Xanten line in a few days.610  
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Unfortunately, the weather did not cooperate for attacking Canadian forces on the left 

flank, driving to take position on the Rhine River’s bank opposite Emmerich.  They 

found themselves fighting across sodden ground closely resembling the polder country of 

the Scheldt Estuary over which they had fought in 1944.611 A fair portion of the area was 

actually flooded. The British, on the Canadian right flank, had slightly better ground and 

drove toward Geldern before swinging east toward Wesel.612 

Engineers focused on road network upkeep in order to prepare for the 

consolidation of attacking forces and the improvement of main routes of advance, which 

ran from towns such as Gennep and Venlo.613 Open avenues of approach and rapid 

movement of armored elements and mounted infantry was imperative to the success of 

the operation, putting a heavy emphasis on road development by the engineers. (See Map 

13) As with BLACKCOCK, mechanized echelons were hampered by the spring thaw, 

which turned the road approaches into vast seas of mud.  In regard to the degrading 

conditions of the main routes, a post-war Royal Engineer history notes that, “… the 

position was critical and threatened to bring all movement to a standstill, and it was only 

by intense day and night work that the roads remained open.”614 The situation found 

Anglo-Canadian forces attacking in the center and on the right, pushing across muddy 

fields reminiscent of Flanders, where their fathers had fought a generation earlier. An 

appreciation for the deteriorated conditions over which the Anglo-Canadian forces had to 

                                                 
611 DHH, CMHQ Report # 155, 11.   
612 Kerry and McDill, The History Of The Corps Of Royal Canadian Engineers, 

vol. 2, 1936-1946.  
613 TNA,WO205/1115 The Clearance of the Maas-Rhine Area, Chapter Six, map 

of Veritable roads. 
614 Ibid, 3.  
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fight is highlighted by the 3 February inclusion in the War Diary of the First Canadian 

Army Chief Engineer,  

 Many breaks are reported on roads due to the very rapid thaw and the  

heavy traffic movement on Army routes for “VERITABLE” concentrations … 

The civilian roads, after sinking and boiling up, disintegrate completely if heavy 

traffic is continued and turns into a sea of mud.  As “VERITABLE” necessitates 

use of certain of these roads continuously at night for moves to assembly we will 

have a very big task in keeping them up and further deterioration is inevitable.  

This evening more tanks were sent up … which will greatly add to the 

deterioration … Every sapper [engineer] recourse is being mobilized to keep the 

roads open.615 

 

In order to support the launch of VERITABLE and ensure its success and, in light 

of the less than ideal conditions, Anglo-Canadian engineers fixed or constructed 100 

miles of road and built five bridges over the Maas River to aid in the movement of troops 

and equipment to forward assembly areas during the preparatory stages of the attack. 

During that time-period a total 1880 tons of bridging material were used.616  One of the 

five bridges built during this time, a pontoon bridge at Ravenstein with a length of 1240 

feet, was the longest Bailey constructed in the Northwest European campaign to that 

point.617  That bridge, called the “Quebec Bridge” was a Bailey Pontoon, all-weather, 

Class 40 (40-ton rated) bridge built to span the Maas River.618  (See Appendix 17) It was 

built on the eve of the Battle of the Bulge (15 December 1944) and was completed on 

Christmas Eve (24 December 1944).  The total weight of the bridge was 515 tons and it 

was constructed by Army Engineer Troops responsible for “heavy” bridging, including 

                                                 
615 LAC, RG 24,War Diary, Chief Engineer’s Branch Main, First Cdn Army, 1 

February to 28 February 1945, Volume 35 (February 3 entry).  
616 DHH, CMHQ Report # 155, 23. 

            617 This record did not stand long as a lengthier tactical bridge was built in the 

American sector along the Rhine River in March.  See Terry Copp, Cinderella Army: The 

Canadians in Northwest Europe 1944-1945, 203. 
618 See Appendix 17.  
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the 15 (Kent) GHQ Troops Engineers.619 Such bridges were crucial to the success of the 

final major assaults west of the Rhine River as buildup preparations for VERITABLE 

alone involved the movement of some 30,000 vehicles.620 

Operation VERITABLE was launched on 8 February 1945 and marked the first 

major movement for the 21st Army Group as a complete formation since November.621 

The general guidelines set for the engineering operations during VERITABLE’s 

operational phase were outlined in the British report The Clearance of the Maas-Rhine 

Area, Chapter Six, which summarized the main objective, “To maintain all Army routes 

and brs [bridges].”622 The following passage describes the efforts of 6th Field Company 

RCE working to fulfill that mission, 

At 0530 hours on February 8th the Artillery opened up and for the next 16 hours 

over a million shells were dispatched, to land we hoped, on the Enemy.  The Air 

Force had dumped their cargoes of destruction on the city of Cleve, and in the 

early evening the Infantry started forward. No. 2 Platoon [6th Field Company, 

RCE] went along for road clearing and to construct a 50-ft. Bailey over a portion 

of road that had been washed out near the village of ZYFFLICH. It was thought 

that the village had been fully cleared of the Enemy, but we suffered two 

casualties when Lt. Cauley and Spr. Buck were shot in the back and instantly 

killed by snipers that had stayed in the upstairs of one of the houses. 

During this action we had our first experience with Artificial Moonlight, 

which was created by hundreds of searchlights reflecting their beams from the 

low-flying clouds623 
 

During their advance the 6th Field Company RCE, found that, “The main roads to Cleve 

were flooded in many places … the water [on the road] was reported to be 20 inches 

                                                 
619 CMEM, Bridging, Normandy To Berlin, (BLA, 12 July 1945), 66. 
620 Copp, Cinderella Army: The Canadians in Northwest Europe 1944-1945, 203. 
621 Stacey, The Victory Campaign, vol. III, The Operations In North-West Europe 

1944-1945, 503. 
622 TNA, WO205/1115 The Clearance of the Maas-Rhine Area, Chapter Six, 

Chapter VI, Section 1, 12 Corps – Operation “Blackcock”, Appendix 2, Second Army Op 

Instruction No. 1, Operation “Veritable”. 
623 Flatt, History Of The 6th Field Company Royal Canadian Engineers; 1939-

1945, 99. 
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deep.”624 To overcome this challenge the men of the 6th turned to the method used to deal 

with saturated terrain during the Scheldt Estuary operation the previous fall, launching 

specialized amphibious vehicles to transport attacking troops.625 This fact was noted with 

relish by Canadian Army historians.  The adaptability of the engineers in dealing with the 

flooded roads both crippled German defensive efforts and hastened Anglo-Canadian 

movements.  Their report noted that, “So high had the water risen that the Quer Dam, 

which ran northeast from the highway about a mile and half above Wyler and which had 

been greatly weakened by digging, gave way and allowed the flood to extend as far east 

as the Siegfried defences. Thus the efficacy of the enemy anti-tank ditches, wire and 

mines were largely lost, the Canadians being able to float over them in their amphibians 

…”626  

The use of such methods highlights the fact that after many months of operating 

in support of combat forces in Northwest Europe, engineers had improved their basic 

methodological approach and established solid procedures in order to defeat their enemy, 

be it terrain or weather. Not only were amphibious vehicles once again a highlight of 

Anglo-Canadian engineering operations during VERITABLE, older, long established 

methods dating to the inter-war, mobilization and initial training stage period such as 

rafting and ferrying were also featured.  The 20th Field Company, Royal Canadian 

Engineers, for example, found themselves operating in support of combat echelons using 

rafting techniques.  The War Diary of the 20th RCE records that, “On 14 FEB 45, 20 Cdn 

Fd Coy began construction and operation of a ferry over the flooded road from WYLER 

                                                 
624 Flatt, History Of The 6th Field Company Royal Canadian Engineers; 1939-

1945, 101. 
625 Ibid. 
626 DHH, CMHQ Report # 155, 29.  
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to CRANENBURG on the NIJEMEGEN – CLEVE Route.  Four Close Support Rafts and 

one Class 40 Raft were used on this ferry and the coy was kept quite busy every day 

…”627 (See Appendix 17) That operation began at 6:15 a.m. on 14 February 1945 with 

three rafts being sent to the rafting site at Wyler, “… in spite of recce not being 

completed as it was obvious that time was slipping and something had to be gotten under 

way.”628  Once everything was prepared the third platoon of the 20th Field Company, 

began construction of the rafts.  By 9 a.m. the 7th Field Company, working alongside the 

20th Field Company had a Class 9 raft prepared and had “… made a good crossing with a 

load of material to construct a ramp at far bank just at the east end of 

CRANENBURG.”629 (See Appendix 17) By 7:30 p.m. the three rafts the 20th Field 

Company were tasked to build were completed and they were told by higher command 

that those rafts would be put into action the following morning shipping trucks with fuel 

across the waterway.  The 20th Field Company was expected to ferry six trucks per hour 

with two trucks crossed per raft.630 By the morning of 15 February the trucks had not yet 

arrived so the 20th Field Company went about crossing any vehicles seeking passage.631 It 

must be noted that those operations were nearly identical to the task performed by the 

very same unit at the Seine River in August of 1944, however the operations of February 

1945 were done under difficult winter conditions.632  

                                                 
627 CMEM, War Diary, 20 Cdn Fd Coy, R.C.E., 1 February 1945 to 28 February 

1945, Volume 42, Summary.  
628 Ibid, February 14 entry.  
629 Ibid.  
630 Ibid, Summary.  
631 Ibid, February 15 entry.  
632 See, Chapter 4. 
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Anglo-Canadian offensive operations in the Rhineland continued unabated as 

Operation VERITABLE carried over into a southerly drive code-named Operation 

BLOCKBUSTER. Launched on 25 February 1945, BLOCKBUSTER was designed to 

continue VERITABLE’s goal of crushing enemy resistance blocking Wesel and Xanten, 

with the new objective of seizing, “…the high ground south of Calcar and Udem ...”633  

Additionally the push was meant to finally neutralize the Hochwald-Reichswald Forest, a 

major state forest which made up part of the German defensive line blocking Allied 

advance to the Rhine River.   The forest sat along the Goch-Xanten Railroad east of 

Calcar Ridge, which was the principle target of the BLOCKBUSTER assault.634  

Operation BLOCKBUSTER’s design specifically called for Anglo-Canadian 

forces to capture the Calcar-Udem line ultimately breaking the enemies so-called 

“Hochwald Layback” defensive position in order to open the way to the designated 

launch points for the Anglo-Canadian Rhine River assault crossing at Xanten and 

Wesel.635  BLOCKBUSTER’s assault contingent, as with VERITABLE, was heavily 

reliant upon armor and tank-borne infantry elements which, as was understood from prior 

experience, needed clear and solid avenues of approach to achieve success. The problem 

during BLOCKBUSTER was the persistent negative weather situation which made the 

avenues of approach less than ideal.  It is noted prominently but sparingly in a Canadian 

historical report that, “…the soft terrain delayed the force …”636  It is further noted in a 

Canadian engineering battle history that, “The incessant rain had made it practically 

                                                 
633 DHH, CMHQ Report # 171, 1. 
634 Williams, The Long Left Flank: The Hard Fought Way to the Reich, 1944-

1945, 233. 
635 Stacey, The Victory Campaign, vol. III, The Operations In North-West Europe 
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impossible for the tanks to move. They ploughed through the mud over soggy fields.  For 

Armour to operate successfully, the terra must be quite firm.  Then they can maneuver 

and travel at a fair rate of speed and evade enemy action.”637 Beyond that factor the 

routes of advance were heavily mined and enemy shell fire had taken a further toll on all 

available developed routes.  As with all the major mechanized operations of World War 

II the engineers stepped in to mitigate the issue, the third principle dictating Allied 

engineering operations in World War II.  

The immediate solution which proved highly successful was the conversion of 

Goch-Xanten Railway into a combat road through the removal of the rail line by Anglo-

Canadian engineers.638 This maneuver not only benefited mechanized traffic moving over 

sodden roads it circumvented the need to open the Cleve-Xanten Road, which Anglo-

Canadian command predicted the Germans might expect and which was expected to be 

heavily defended, damaged and mined.639  Beyond the creation of an emergency combat 

road along the Goch-Xanten Railway, Anglo-Canadian engineering units worked to clear 

debris in towns like Udem, just as they had in Potenza and Caen, and improved roadways 

as they had throughout the war to afford increased traffic uninhibited passage.  A passage 

from the 16th Field Company, describes such action during BLOCKBUSTER noting that 

the unit moved into, “…the badly wrecked town of Udem on the 28th [of February], 

where street clearing was the main order of the day. Very little bridging was needed in 

this area and temporary crossings were made with … culverts and the efforts of many 
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bulldozers.”640 BLOCKBUSTER continued into early March, with the final reduction of 

the Hochwald-Reichswald Forest taking place just a few days before troops of the First 

United States Army successfully crossed the Rhine River at the city of Remagen.641   

The fourth major engineering operation of early 1945 was the American Roer 

River crossing (code-named Operation GRENADE) launched in February. It must be 

noted that all of the four major operations, Anglo-Canadian and American, demanded 

from Allied engineers intense missions launched in order to pass the mechanized armies 

over wet passages and impediments including flooded ground, canals, streams or rivers. 

Whereas Anglo-Canadian engineers had wrestled with the problems of an assault across a 

flooded and muddy plain, GRENADE was designed to launch a river assault crossing a 

broad front with four divisions in the lead. David Eisenhower described the charged 

feeling surrounding the operation and its importance writing that, “Finally, in the early 

hours before dawn on February 23, the ‘going-home offensive’ began.”642 Operation 

GRENADE’s main goal, passage over the Roer River and capture of the Roer River 

Dams, was assigned to the troops and engineers of the Ninth United States Army who 

were under 21st Army Group command at the time and would remain under British 

command throughout March. 

 The assault plan for the Roer River crossing had originally been drafted in the 

fall of 1944, when expectations were that American efforts in the Huertgen Forest would 

prove successful and the Roer River would be reached and crossed before winter. 

                                                 
640 Flatt, History Of The 6th Field Company Royal Canadian Engineers; 1939-
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However the original timetable of the plan was ultimately delayed by the stalemate in the 

Huertgen and the setbacks caused by the Ardennes offensive. The core plan for the 

assault across the Roer River called for infantry and armor units from the XIX and XII 

Corps of the Ninth United States Army to attack points stretching from Linnich to Julich 

along the Roer River axis. (See Map 15)  The assault crossings were to involve the 30th 

and 29th Infantry Divisions of the XIX Corps and the 102nd and 84th Divisions of the XII 

Corps.643 The task of supporting the assault fell to the engineers of the 1115th and 1104th 

Engineer Combat Groups of the XIX Corps and the 1141st and 1149th Engineer Combat 

Groups of the XIII Corps.  Each of those four engineer groups was comprised of multiple 

combat battalions and a variety of specialized engineering companies.644 The Report On 

Roer River Crossing describes the result of that design stating that,  

…the Corps engineers supported the assaulting divisions and the Division 

Engineers were left as free as possible for far shore operations. The result [of 

these engineering plans] was actually to pool Engineer resources … with definite 

responsibility fixed for each engineer task.645 

 

In accordance with the above plan, the 1104th and 1115th ECG’s tasked each of 

their collected units with an individual mission. The mission for the 1115th ECG, for 

                                                 
643 The Roer crossing would actually involve or affect in some way all three 

Corps of the 9th United States Army (XVI, XIII, XIX) as well as VII Corps of the 1st 

United States Army and British forces on the American left flank.  See, OOH USACOE, 

United States Army Corps Of Engineers, Report On Roer River Crossing (Headquarters: 

1115th Engineer Combat Group, 17 March 1945), 3; Beck and others, The Corps of 

Engineers: The War Against German, 490. 
644 The 1104th Engineer Combat Group for example contained the 246th, 247th, 

208th Engineer Combat Battalions, the 503rd Engineer Light Pontoon Company, the 554th 

Engineer Heavy Pontoon Company, the 978th Engineer Maintenance Company and the 

62nd Engineer Topo Company.  See, Beck and others, The Corps of Engineers: The War 

Against Germany, 490; OOH USACOE, United States Army Corps Of Engineers, Hubert 

S. Miller, Col. C.E. General Report, Roer River Crossing, February 1945, Julich-

Germany, 5.  
645 OOH USACOE, Report On Roer River Crossing, 4-5.  
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example, began first with supply preparation. To fulfill supply needs for its sector of the 

front, particularly bridging material demands, the 992nd Engineer Treadway Bridge 

Company (ETBC) with E Company of the 17th Armored Engineer Battalion (AEB) 

attached for support was to furnish all the Treadway Bridging needed to span the Roer 

River in the XIX sector.646 The 992nd’s collection and distribution efforts included a total 

of 576 feet of Treadway bridging and the collection and assignment of seventeen Landing 

Vehicle Tanks (LVT) to be used by the 234th ECB, during the crossing.  The bridging 

supply collected and distributed by the 992nd ultimately resulted in the construction of 

four bridges in the XIX Corps zone.647  The 992nd was also responsible for controlling the 

collection and distribution of various smaller supply stocks such as landing ramp 

materials and gravel.648 

 The 295th ECB, another unit within the 1115th ECG, was given the task of 

providing, “Close Support of the 30th Infantry Division on both near and far shore.”649  Its 

secondary mission included clearance of one of the main supply routes running from 

Inden to Krauthausen as well as the construction of a treadway bridge across the Roer 

River.  The 82nd ECB, was tasked with road clearance tasks, similar to those of the 295th 

ECB’s, efforts, along a secondary supply route running from Pier to Krauthausen.  They 

were also given the task of constructing an infantry footbridge at Pier and the 

construction of Treadway Bridges (Class 40) over the Roer River. (See Appendix 17) 

The mission given to the 234th ECB, the 1115th ECG’s fourth unit, was to engage 

in ferrying operations by which to cross “personnel, vehicles, and supplies from H-hour 

                                                 
646 See, Appendix, 18; OOH, USACOE, Report On Roer River Crossing, 1-2.   
647 OOH USACOE, Report On Roer River Crossing, 1-2. 
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until sufficient vehicular bridges could be constructed.”650  The 234th ECB, report 

describes the unit’s preparation for their task accordingly, 

Reconnaissance of transfer points and approaches to the rivers was pushed 

strongly during the few days prior to D Day [23 February]. Aerial photographs  

were studied to locate far shore exit points and a suitable road net-work. 

This reconnaissance coupled with tactical considerations determined 

the location of transfer points and the routes of approach to the river. 

Company “A” selected LUCHERBERG as an assembly area and PIER as 

the site of a transfer point. Company “C” selected KOSLAR as an  

assembly area and a factory in HASENFELD GUT as a transfer point. The 

combat engineers of each division stated that the routes that were to be used 

between the transfer points and the Roer River were cleared of mines. The main 

difference between the sites was the distance from the transfer points to the river. 

In the case of Company “C” this was only 200 yds [yards] whereas it was slightly 

better than one mile in the case of Co. “A”.651 

 

Such missions needed a high volume of equipment and in preparing for their task and 

the 234th ECB, drew large quantities of mission specific supply from the major supply 

depot at Liege-Eupen-Aachen.652 

Advanced supply depots such as Liege-Eupen-Aachen erased previous supply 

frustrations caused by extended supply lines and improved the supply situation of 1945.  

Thanks to the defense efforts of service troops and engineers in the early days of the 

German offensive in the Liege-Eupen-Aachen area in December of 1944, supply stock 

rescued from dumps located there had been moved safely behind the lines and remained 

intact and ready for return to the main supply dumps for issue to frontline units once the 

Allied front was stabilized during the Ardennes. In aid of delivery of supply stocks, a rail 

network stretched from Liege-Eupen-Aachen to forward supply dumps.  As had been 
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651 OOH USACOE, United States Army Corps Of Engineers, Roer River 

Crossing In Support Of 29th and 30th Divisions (Headquarters: 234th Engineer Combat 

Battalion), 2.  
652 First United States Army, Report of Operations, 23 February – 8 May 1945 
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shown in late fall, when the delivery of engineer equipment had been largely converted to 

rail, rail networks guaranteed predictable and steady delivery of heavy supply where and 

when it was needed. By the time of the Roer River assault, as a result of extensive supply 

dumps and rail networks rehabilitated by groups like the American 341st Engineer 

Regiment and Anglo-Canadian Canadian Number 1 ROC, American engineers were 

being regularly issued with supply amounts to some 149,792 tons from the 243,127 tons 

available on the European continent.653 It was clear that by 1945 the Allies had learned 

their logistical lesson and were paying close attention to supply concerns well in advance 

of major operations.  

Once the men of the 234th ECB, had chosen and collected the proper supply it was 

moved forward from Liege-Eupen-Aachen to forward dumps in the town of 

Aldenshoven, the 234th ECB’s, primary assembly site.  There the battalion amassed 

seventeen LVT’s, four bulldozers, 5,000 gallons of gasoline, 200 gallons of oil, 1200 feet 

of half-inch rope, and 800 feet of half-inch cable and other assorted supply items 

necessary to complete their mission.654  The LVTs’ collected and distributed by the 992nd 

ETBC, were brought to the site a week before the operation in order to be inspected and 

repaired to ensure their reliability during the assault.  This would be the first time that 

American engineers employed LVTs’ on a broad scale during a river assault operation.  

The practice would be repeated at the Rhine River, just as the practice had been repeated 

continuously from the fall of 1944 onward by Anglo-Canadian engineers who had 

learned the practicality of such craft during the campaign in the Scheldt Estuary in 1944.   
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1945, vol. 2, Appendix 16. 
654 Roer River Crossing In Support Of 29th and 30th Divisions, 1.  



 

250 

 

The 234th ECB’s, mission began in the early morning hours of 23 February 1945.  

The written record produced by the commander of Company A of the 234th gives detailed 

insight into the operation and highlights the striking similarity between the 234th’s 

operation and Anglo-Canadian engineering operations the year before at Braakman Inlet 

and foreshadowing the Rhine River assault.655 Company A’s mission began at 3:00 a.m. 

when the units assigned LVTs’ and bulldozers moved to their transfer point at Pier.  

Thirty minutes later four LVTs’ were loaded with infantrymen and were driven to the 

river’s edge.  The first LVT crossed and flashlight signals were given for the other LVTs’ 

to cross individually thereafter.  Once across the river the engineers offloaded the infantry 

where they were directed inland by other engineering troops tasked with keeping traffic 

moving along the beach, as had been the case for Anglo-Canadian engineers at Braakman 

Inlet in 1944.656  The 234th’s initial ferrying operations suffered light artillery fire, which 

did little damage. Most of the casualties sustained during this time were the result of 

mines and the casualties from these were evacuated by the LVTs’, which were set to 

return to the American shore to pick up more infantrymen and in this way they operated 

throughout the early morning. Company A’s amphibious vehicle ferrying operations were 

successful and the 234th ECB’s, report states that,  

By 0530 hours two Infantry Companies had been carried across the river and the 

Infantry Battalion C.O. decided that he sent over as many troops as were 

necessary in that area [near Pier].  The remaining troops crossed on a footbridge 

which, in the meantime, had been constructed further upstream.657   

 

Within a mere two and a half hours the engineers of the 234th ECB, had managed to cross 

two infantry companies, evacuate wounded troops, and accomplish the greater part of 
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their primary mission through the employment of an engineering method pioneered by 

their Anglo-Canadian counterparts.   

As a result of concurrent bridging and bridgehead operations taking place along 

the Roer River, much of the pressure in Company A’s sector was soon relieved and by 

noon the 234th ECB, shifted their mission focus to supply delivery and upkeep in the 

form of Jeeps, water, ammunition, anti-tank guns and rations for the 120th and 119th 

Infantry Regiments.  Thereafter the unit continued to work along the main supply route 

running from Pier (on the Allied shore) to Krauthausen (on the German shore) moving 

supplies forward and prisoners and the wounded to the rear.658  

Throughou their mission the 234th had achieved amazing results, as revealed in the 

following passage, 

Continuous trips were made across the river with the Alligators (LVTs) until 0430 

hours on the day after D-Day. Altogether 53 loads of vehicles and supplies were 

ferried across [by 17 LVTs’].  At that time sufficient Treadway bridges had been 

constructed across the river and all supplies were crossed there.  However, the 

Alligators stood by all that day in case the bridges would be knocked out.659 

 

During operations such as those conducted by the 234th ECB, American engineers had for 

the first time experienced the usefulness and versatility of amphibious vehicles en mass 

during a large-scale combat operation in the European theatre. Thereafter such craft 

regularly appeared on American engineering supply manifests as buildup got underway 

for the Rhine River crossing.  This marks a definitive chapter in the advancement of 

uniformity between Allied engineering operations, as well as foreshadowing post-war 

Western military engineering trends.660  
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By the end of February 1945 it was clear that the Allies had overcome their winter 

setback. As David Higgins writes, “After more than five months of mistakes, 

improvisations, and determination, the Allies had finally crossed the Roer River and 

opened the Cologne Plain beyond.”661 Engineers operating beyond the Roer River line, 

such as the men of the American 1111th ECG, worked to open the final avenues of 

advance to the western banks of the Rhine River. It is noted in their after action report for 

March that,  

During the first 5 days of the month the III Corps advanced from the Roer River 

bridgehead…Three Bailey Bridges were constructed to cross obstacles in the III 

Corps zone of advance.  The road networks in the Corps area was improved and 

maintained.  Mine detector parties were in continuous operation sweeping and 

clearing mines to a distance of 20 feet on each side of the main 

roads….Numerous road craters were filled and obstacles removed to improve the 

road network.662   

 

As this work busied Allied engineers, anticipation for the final major engineering 

operation in Northwest Europe grew daily as Allied tactical columns moved forward in 

the same fashion they had following the Seine River crossing in August of 1944 and 

Allied engineers made the final preparations for the largest inland engineering operation 

of World War II. Excitement for the final major engineering operation of the war as 

evident amongst engineering troops who understood that preparations for the Rhine River 

crossing, the crossing itself, and development of the supply lines along the Rhine 

thereafter would be their masterwork and would bring about final Allied victory. 

Sergeant Henry Giles of the 291st ECB, expressed the feeling growing amongst his fellow 
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engineers writing that, “Now, we have the Siegfried Line behind us, the Roer behind us, 

next comes the Rhine.  It makes me have goosebumps to think of that one.”663   
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Map 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(taken from The Victory Campaign) 
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Map 14 

 

 

 

 

 
 

(taken from The Victory Campaign) 
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Map 15 

 

 

 

 

 
 

(taken from The Victory Campaign) 
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(courtesy of CMEM) 

One of the many bridges built by Royal Canadian Engineers in support of the 

Rhineland operations.  Note the attacking tanks in the background.  The bridge is a 

Class 9 (meaning it can hold loads of 9-tons or lighter). As indicated on the bridge 

sign by the circle with the nine in the middle.  
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        (courtesy of USAHEC) 

This image sums up mobility facilitation, logistics, and tactical operations in early 

1945. Trucks cross a Bailey Bridge while members of the United States 10th Infantry 

Regiment cross in the opposite direction. The bridge was constructed by B 

Company, 104th Combat Engineer Battalion over the Sauer River, 19 February 

1945. 
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Chapter 7: The Rhine River Part I: Preparation and Crossings in the 

South 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the Allied armies and their engineers, the Rhine River represented the final 

barrier to the German interior, as well as the most imposing water barrier of the 

Northwest Europe campaign.  Its crossing meant the end for the German war machine.  

Allied commanders and the troops of the 21st, 12th and 6th Army Groups understood that, 

“There was no way … to advance on Germany without crossing the Rhine.”664  An 

airborne drop would not be enough.  There would have to be a massive river assault, 

supported by bridging and route development program in order to deliver the attack in 

force and allow it to destroy German resistance once and for all. Allied engineering 

forces were key players and the Rhine River crossing represented nothing less than the 

greatest concentrated engineering effort of the war, and the most impressive challenge yet 
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for engineering skill and equipment. American Brigadier General P.H. Timothy wrote 

that the, 

…natural characteristics…made the Rhine a formidable obstacle.  It was expected 

that the enemy would destroy all existing bridges and would defend the river with 

every means at his disposal.  The Rhine seemed to offer the best and last 

opportunity for stopping the advance of the Allies from the west.665  

 

Timothy further sums up the Rhine operation as, 

…almost completely an ‘engineer show,’ [it] is an excellent illustration of the 

work of engineers in Europe. With the possible exception of the Normandy 

beaches, the Rhine River presented the most formidable natural obstacle in 

Western Europe.  From the standpoint of troops and equipment involved, the 

assault crossing of the Rhine was the largest military [and engineering] operation 

in history.666   

 

The Rhine River operation brought the Allies back to where they had been 

deployed in occupation nearly twenty years earlier in the wake of World War I.  As part 

of the Allied armies of occupation, British forces – including two Canadian divisions – 

crossed the Rhine at Cologne and occupied a bridgehead on the eastern bank immediately 

after the armistice of 11 November 1918.667 The American Expeditionary Force occupied 

positions further to the south. Based on that recent historical experience and bearing the 

full knowledge about the daunting nature of the topography of the Rhine River, the Allies 

closing on the Rhine in 1945 fully appreciated how great an obstacle they faced.   

As Jonathan W. Jordan writes in Brothers, Rivals, Victors,  

The Rhine River had stood as a forbidding barrier to invasion since long before 

the days of Caesar.  In modern times, the German heartland belonged to the one 

who controlled the river’s bridges, and Hitler was careful to not let any of those 
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bridges fall into Allied hands. One by one the great arches over the Rhine crashed 

into the river as German engineers turned their detonators on stone and steel 

supports.668   

Despite Hitler’s best effort, however, the Allies would discover to their surprise that one 

span was left standing across the Rhine at the town of Remagen. But, until that point the 

Allies believed that all usable bridging lay in pieces at the bottom of the river.  As with 

the passageways spanning the Seine River, the Germans had been greatly assisted in their 

destructive efforts by Allied air strikes.  As noted in John North’s book North-West 

Europe 1944-45, The Achievement of 21st Army Group, “On February 22nd, nearly nine 

thousand aircraft, from bases in England, France, Holland, Belgium, and Italy, took part 

in ‘one gigantic blow against Germany’s transportation system.’”669  The damage caused 

by this and subsequent air attacks, as well as the combined efforts of German engineers 

working to deny the Allies passable avenues of advance, ensured that the Rhine River 

would need significant Allied engineer attention.  

 Final Allied arrival at the Rhine River was the result of the continuation of the 

massive push launched in the first weeks of 1945.  By 3 March 1945 the 21st Army Group 

and First United States Army had linked up just west of the Rhine. Four days later the 

Americans reached the banks of the river and hastily crossed the Ludendorff Railroad 

bridge, which they found standing in the town of Remagen.670  John North describes the 

nature of the final advance on the Rhine, “… through lack of clear-cut framework, 

subordinate commanders are allowed exceptional initiative; the war is to sprawl across 
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the face of north-west and central Europe…”671 The immense fluidity of this “exceptional 

initiative” resulted in advances such as those noted by General Omar Bradley in his 

memoir, where he records, “Within 18 days from that rainy February morning when 

Simpson and Hodges hurdled the Roer, we had destroyed the enemy north of the Moselle 

and west of the Rhine River.”672  In their advance the Allies had drained the Germans of 

some 90,000 troops.673   

In the northern Allied sector, the 21st Army Group, comprising the First Canadian, 

Second British and attached Ninth United States armies, reached the Rhine by pushing 

south from Nijmegen driving for the targets of Rees, Wesel, Xanten and Rheinberg. In 

the Allied center, the 12th Army Group arrived at the Rhine by pushing east of the 

Moselle River with the First United States Army driving for Dusseldorf, Cologne and 

Remagen. To the First United States Army’s south, the Third United States Army, 

striking for Coblenz, launched attacks north of the Masel River and east of the Moselle 

River, in the region of the Eifel Mountains.  There was also a second drive by Third 

United States Army south of the Hunsruck Mountains toward Oppenheim located south 

of Mainz.  South of the 12th Army Group, the 6th Army Group’s Seventh United States 

Army pushed toward Mannheim along an axis that stretched southeast of Saarbrucken 

and north of Strasbourg.674  (See Map 16)  
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Though sharing a combined front, the Anglo-Canadian and American armies 

arrived at the banks of the Rhine River at different times. As a result of those differing 

timetables, there developed a series of river assault and bridgehead operations both 

planned and hasty.  The First and Third United States Armies crossed the Rhine River 

well before the planned Allied crossing effort in the Northern Rhine sector, code-named 

Operation PLUNDER. However, PLUNDER remained the focal point of the Allied effort 

and the strategic focus of Allied command.675  

The Allied strategic plan for operations beyond the Rhine River originally 

encompassed two main objectives, the capture of the industrial heart of Germany (the 

Ruhr Valley), and the capture of the political heart, Berlin.676 With the relationship 

between the western Allies and Russia changing and the potential for political fallout 

over the seizure of Berlin looming over negotiations with the Russians, as well as the 

immediate strategic goal of the Ruhr industrial region sitting right before them, General 

Eisenhower refined the focus of Allied strategic intent toward the seizure of the Ruhr 

Valley as the end goal of the main Rhine assault in the 21st Group sector. Eisenhower’s 

plan in aid of that objective was largely dictated by an appreciation of the terrain 

presented by the river in the northern sector. Based on this appreciation Eisenhower 

called for two major river assaults with the intent of establishing bridgeheads 

immediately north and south of the Ruhr Valley.  From those bridgeheads Allied combat 

echelons could envelope the Ruhr Valley and choke off German manufacturing 

capability.  The northern Rhine River assault was to create of a bridgehead between 

                                                 
675 See, Eisenhower, Crusade In Europe, 387-389; The Memoirs Of Field-

Marshal The Viscount Montgomery of Alamein K.G., 300-301. 
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Emmerich and Wessel, while the southern assault force would focus on the creation of a 

bridgehead between Karlsruhe and Mainz.  (See Map 16) Due to terrain limitations, the 

northern crossing area near Emmerich was restricted to a geographic space in which only 

three divisions could cross, while the southern crossing area near Mainz could sustain at 

least a five division front.   

Detailed planning for the main crossing of the Rhine River began in early autumn 

1944.  As noted in an appreciation of Royal Canadian Engineering preparation as part of 

the overall Rhine plan, “Preparations for crossing the Rhine and the drive beyond into 

Germany had been under way for many months.”677 Though slowed by supply issues and 

a stalling front in 1944 in the Scheldt Estuary and along the Siegfried Line, efforts were 

undertaken to prepare for the crossing of the mighty German river by all Allied 

commands, particularly the engineers whose activities come to the forefront of Allied 

strategic and tactical planning.  The Final Report of the U.S. Army Chief Engineer in 

Europe notes that,  

…studies were undertaken of the hydrology and geology of the Rhine River 

together with the investigation of foundation conditions that might be encountered 

in the construction of the crossings of this major obstacle.  From these 

investigations the level of navigable high water, the lengths of the required 

structures and clearances necessary for river traffic were established.  Geological 

investigation coupled with the examination of records on the construction of the 

existing bridges across the Rhine suggested locations where difficulties might be 

avoided and expeditious construction might be effected.678   
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Assault planning began on 8 October 1944 with meetings including all involved 

command elements.679 Included in the planning meetings were, “Supreme Headquarters 

Allied Expeditionary Force, Office of the Chief Engineer, ETOUSA, British 21 Army 

Group, US Army Groups, US British and Canadian Armies, US and British Navies.”680 

These meetings laid the foundations of the overall engineering plan and approach to 

crossing the Rhine.  In the case of US 12th Army Group,  

It was decided to combine, in the Rhine crossing, standard river crossing methods 

and equipment with the use of some amphibious vehicles and landing craft, 

including LCMs, LVCPs, LVTs’ and DUKWs.  

The Office of the [U.S. Army] Chief Engineer collected and disseminated 

a large quantity of intelligence and technical information.  It also established and 

operated a Rhine River flood prediction service.  The Armies and Air Corps co-

operated by furnishing weather reports.  The Office of the Chief Engineer, with 

the co-operation of the Armies, prepared lists of … material and equipment to be 

used in the crossings, procured and assembled this equipment and distributed it to 

the Armies.  Plans for semi-permanent bridges to replace the tactical bridges were 

prepared by the Office of the Chief Engineer.  Construction of these bridges was 

largely Com Z troops, while the tactical bridging was placed by Field Force units 

exclusively.  

The task of moving all required equipment was itself an enormous 

undertaking.  The transportation of the Naval craft alone presented some unusual 

problems.  The largest craft, the Landing Craft, Mechanized (LCM), was 50 feet 

long, 14 feet wide, and weighed some 22 tons.  Experiments were carried out and 

it was found that these craft could be moved inland on tank transporters.  On 

account of the bulk and the 18-foot vertical clearance required, special routes had 

to be prepared and followed in the movement of these craft.681 

 

Initially no date was set for the Rhine River assault pending the outcome of the 

Allied offensives in the Rhineland. However as those operations resulted in rapid gains, 

31 March was put forth as the tentative launch date for Rhine River with Field Marshall 

Bernard Montgomery named as the operation’s overall commander.  It was while serving 
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in that capacity that Montgomery advanced the operation’s tentative launch date to 24 

March.  In his book Normandy To The Baltic, Montgomery records his intended 

outcomes for the crossing, which naturally paralleled the general Allied strategic design.  

He writes, “My intention was to secure a bridgehead prior to developing operations to 

isolate the Ruhr and to thrust into the Northern Plains of Germany.”682 With that goal in 

mind Montgomery created a detailed blueprint outlined in the following passage, 

In outline, my plan was to cross the Rhine on a front of two armies between 

Rheinberg and Rees, using Ninth American Army on the right and Second 

[British] Army on the left.  The principal initial object was the important 

communications centre of Wesel.  I intended that the bridgehead should extend to 

the south sufficiently far to cover Wesel from enemy ground action, and to the 

north to include bridge sites at Emmerich; the depth of the bridgehead was to be 

made sufficient to provide room to form up major forces for the drive to the east 

and north east.  I gave 24 March as target date for the operation.  It will be 

recalled that the battle of the Rhineland was not completed until 10 March, so that 

the time available for the preparing to assault the greatest water obstacle in 

western Europe was extremely short.683  

  

With Eisenhower and Montgomery’s design in place as framework, Allied engineers 

began to sort out detailed plans for the intended crossing. 

Engineering preparation for the assault involved a massive effort. This included 

data compilation, coordination between engineer headquarters and combat forces, 

massive supply buildup and all other conceivable preparations necessary to undertake the 

largest river assault of the war. Data compilation for the Rhine River crossing therefore 

was more detailed than it had been for any previous Allied engineering wet-gap mission 

due to the immense size of the river and the operation. As the Canadian preliminary 

history of the operation noted, the flood plain of the Rhine River was,  
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… subject to complete immersion at time of high water.  The countryside which is 

found below the level of the river, is mostly pasture land with fields geometrically 

shaped and frequently hemmed by drainage ditches.  Hedges and trees are few.  In 

the immediate vicinity of the river there are numerous stretches of dead water, 

patches of low scrub and peat bogs; in addition, much of the ground liable to 

flood remains marshy even in dry weather.684  

 

The Roer River crossing had been the first true river assault mission that bore a heavy 

measure of interest amongst engineering planners in terms of hydrographic, geologic, and 

seasonal data in regard to proposed river assault and bridging missions, as engineers had 

learned throughout the fall and winter that weather could impact movement as much as 

enemy defense could.685 As noted in the Canadian preliminary account of the Scheldt, 

The Army’s operations had been carried to a successful conclusion under the most 

difficult conditions of ground and weather, and against an enemy who exploited 

every defensive opportunity that offered. By flooding or saturating the areas in 

front of his positions, he was able to deny us all the advantages which we would 

normally possess in the offensive.686 

 

 Therefore a major part of engineering success at the Roer River had been the ability to 

predict the potential negative impacts of flooding along the river axis and engineering 

preparation to overcome developments resulting from adverse flood conditions.687  That 

experience along with the experience of Anglo-Canadian engineers along the flood-

swollen debris-choked Maas and Waal Rivers during the fall and winter of 1944, 

underscored the need to have detailed information concerning hydrographic variables 

effecting operations for any mission equaling the size of the Rhine assault. With that idea 
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in mind, and knowing that the basic physical makeup of the Rhine River presented a 

heady challenge, Allied engineering commanders set about studying the Rhine River’s 

properties.  The Final Report Of The Chief Engineer European Theater Of Operations 

1942-1945, vol. 1 reported that,  

From the early planning days, every opportunity to collect Engineer Intelligence 

on this [Rhine] river and its major tributaries was taken; German documents were 

translated … and every effort was made to accumulate data on every major 

structure crossing the river, its hydrological characteristics, possible tactical 

crossing sites, geology of the river bed and adjacent terrain, the physical 

description of the river, the possible effect of deliberate inundation by control of 

impounding structures or the destruction thereof, and the effect of ice and flood 

flows.688  

 

One of the key systems developed to aid in engineering study of the physical 

characteristics of the Rhine River was the Rhine Flood Prediction Service.689  Though the 

organization was American, its findings were meant to benefit every Allied engineering 

unit.  The need for such an organization in regard to, the Rhine River was noted in 

Brigadier General P.H. Timothy’s report, “Early in the Rhine studies it became apparent 

that a flood-warning service would be necessary to provide short-range river-stage 

forecasts of the trend of the river level.”690 Timothy further states, “accurate information 

on river conditions was needed to determine the time of the assault, the feasibility of 
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operating ferries, and problems of float-bridge construction.”691 The mission of the Rhine 

Flood Prediction Service, therefore, was,  

… to provide the engineers of the armies with a constant flow of accurate, timely 

data including accurate short-range river-stage predictions and longer-range 

forecasts of the trend of the river level.  These predictions would permit first, the 

best selection, from the point of view of river conditions, of the date and time of 

assault, and secondly, the taking of measures to protect floating bridging and 

other floating material and construction plant.692  

 

In essence the service was created to thwart any disruption of offensive movement due to 

weather, terrain or hydrographic conditions.  In the end it was not hydrographic 

consideration but rather deteriorating German defense and the American bridgehead on 

the Rhine’s eastern banks, south of 21st Army Group that prompted Field Marshall 

Montgomery to move the PLUNDER crossing from 31 to 24 March 1945.693 In addition 

to the efforts of the Rhine Flood Prediction Service, aerial photo reconnaissance 

operations, mapping operations and statistical projection concerning existent bridging 

along the Rhine underscored the voluminous data analysis enacted by Allied engineering 

command.  All the above information was disseminated amongst engineering units in 

order to assist their tactical planning, supply gathering and actual assault missions once 

they began.694 Beyond hydrographic and topographic observations of the river, engineer 

planning and preparation for the Rhine River assault highlighted two significant long-

term evolutions within Allied engineering circles: supply preparation and mission 

specific equipment employment. 
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Logistics had proven a constant thorn in the side of Allied operations. From the 

post-Seine pursuits of September 1944 onward, however, the logistical pinch had yielded 

valuable lessons in terms of supply buildup and maintenance.  What Allied engineers had 

learned by 1945 in terms of supply, particularly as a result of the experience at the Roer 

River, was the fact that bulk supply, supply availability, and transportation were the keys 

to logistical health.  Engineering supply had to be in quantities excessive to the needs of a 

planned mission, particularly on the scale of the Rhine operation, a reality confirmed by 

every engineering operation Allied engineers had conducted to that point. As noted in 

Brigadier General P.H. Timothy’s report, “…the needs for standard [engineering] items 

were from 2 to 10 times normal requirement.”695 Most importantly for the engineers, 

material gathered for operations needed to be carefully selected for the task at hand, 

special conditions the mission presented, and of such variety that it would carry engineers 

from the initial assault through to the development of lines of communication along river 

avenues.  The overall supply situation in terms of the Rhine crossing and engineer 

planning is highlighted by the Final Report of the Chief Engineer which states that, “The 

problem was to supply at specific locations all the tools, instruments, supplies and 

equipment peculiar to Engineer supply, phased for delivery in accordance with the plans 

of the 21st, Twelfth and Sixth Army Groups.  This meant a coordinated effort among all 

agencies of supply, including the Navy, British, French production and general supply 

channels.  Early in October 1944, the Office of the Chief Engineer began to assemble 

pertinent data on the requirements for this task.”696   
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The basic logistical engineering concept by the spring of 1945 was to over-supply 

engineer dumps in order to maintain adequate stores for the actual mission and to create a 

reserve to cover material missing or damaged in transit, as well as during those elements 

destroyed as a result of combat.  In light of this it was concluded that no less than, “a 50-

percent excess of tactical bridging equipment was assembled [for the Rhine assault] to 

provide for losses due to enemy action, floods, ice, and floating debris.”697 The specific 

totals created from data compiled in the fall of 1944 in regard to projected supply needs 

for the 12th Army Group the Rhine River crossing called for fifty complete Bailey Bridge 

sets, fifty Bailey Bridge Pontoon sets, and twenty Treadway Bridge sets.  In addition to 

bridging materials, the 12th United States Army supply manifest called for 1200 assault 

boats, seventy-two naval landing craft and 178,000 feet of half-inch cable amongst a host 

of other minor and major engineer supply items.  This equipment was to be amassed, for 

easy access, at points along and accessible to the river so that transportation time would 

be limited.698  In the end it was noted in the Final Report Of The Chief Engineer, that, 

“No accurate record is available as to total tonnage of engineer supplies stock-piled for 

the Rhine crossing [in the 12th Army Group sector], but it is estimated at approximately 

100,000 tons.”699   

Ironically, supply buildup efforts and resulting supply volume created a new 

challenge for Allied logisticians.  For the first time instead of having too little they had 

too much and it was arriving at supply points too rapidly. The 6th Field Company, Royal 
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Canadian Engineers (RCE), history recorded “a tremendous buildup of …. supplies. 

Hundreds of … lorries loaded and waiting … The usual Hollywood words, such as 

colossal, stupendous, and unbelievable, would be of little use in describing the situation 

as seen here.”700 In prior operations distance from supply points, bad weather, poor road 

conditions and lack of fuel hampered supply buildup, creating a pace which allowed 

supply dumps to build gradually without getting swamped.  At the Rhine River the 

situation was just the opposite, and the amount of supply called for and the shortened 

lines of communication between main dumps and forward positions, caused highway 

backups.  

One increasingly visible piece of equipment within the Allied engineering supply 

manifest leading up to the Rhine crossing was the appearance of amphibious vehicles, the 

merits of which, in terms of amphibious assault and mobility assistance, had been 

soundly proven by Anglo-Canadian engineers in 1944. By the time of the Rhine River 

crossings amphibious vehicles such as the DUKW and the LVT had become such an 

integral part of the Allied engineering arsenal that they are listed, in the 12th Army Group 

engineer report, as “standard equipment”.701 But Allied engineers further expanded the 

variety of specialized craft they employed during river assault and bridging operations by 

adding naval landing craft for the Rhine crossing, including Landing Craft, Medium 

(LCM) and Landing Craft Vehicle, Personnel (LCVP) to their supply and organizational 
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lists.702 Both the American and Anglo-Canadian engineers had reviewed the potential 

merit of using such craft during wet-gap operations prior to the Rhine River assault, but 

only the Anglo-Canadians had experimented with such craft en masse in the Scheldt.703  

The Americans had planned for the use of naval craft at the Roer River but in the course 

of the operation it was found that they were not be needed and that conventional crossing 

methods and amphibious vehicle support in the form of LVTs’ were adequate.  

The use of naval landing craft in support of engineering operations along the 

Rhine River was part of the engineer crossing plan from its inception. The Americans 

designated three Naval Task Units, commanded by Captain William J. Whiteside, USN, 

to assist engineering operations at the Rhine.704  U.S. Naval Task Unit # 1 was assigned 

to the First United States Army, U.S. Naval Task Unit # 2 was assigned to the Third 

United States Army and U.S. Naval Task Unit # 3, the largest of the three American task 

forces, was assigned to the Ninth United States Army then serving under the 21st Army 

Group. As a result the First and Third United States Armies had available to them a total 

of seventy-two LCVPs and forty-five LCMs for use along the river.705  The Ninth United 

States Army had twenty-four craft of both the LCM and LCVP type available to them in 

addition to 100 LVTs’.706 Similarly, Anglo-Canadian engineers drew naval craft 

resources from a Royal Naval Task Force labeled Naval Force “U”.707  That task force 
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was commanded by Captain P.H.G. James, RN and had a flotilla of LCMs and LCVPs 

divided into three squadrons.708 The Royal Naval craft were divided amongst the Second 

British Army which was given twenty-four of each type of landing craft and the First 

Canadian Army which was given twelve of each.  

Though an extraordinary asset, the use of naval landing craft in army assault river 

crossings brought with it specific challenges. The main problem with using such 

equipment was the complication of moving it into place.  Unlike DUKWs or LVTs’, 

landing craft were immobile without water and with the Germans controlling the east 

bank of the Rhine it was impossible to simply motor the craft up the river to their 

designated attack positions. Therefore landing craft had to be transported via truck or 

inland waterway to their final destination. It was noted in the unit history of the 276th 

ECB, for example that, “Often we were billeted on the main road, or MSR, and watched 

the war roll by in an endless procession of tanks, artillery, DUKW’s and other 

amphibious craft – even Naval units of LCVP’s rolled by. [German] Civilians gaped, 

wide eyed, at this display of power and wondered what had become of their 

‘supermen.’”709  Landing craft had height and width requirements which complicated 

their movement on restricted, narrow European roads.  Landing craft, carried on ungainly 

tank transporters were often too wide for small towns and villages along the main routes 

ran, and as a result the, “…corners of buildings had to be frequently blown off” to allow 
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them through. 710  Also, because two-way traffic was impossible when transporting such 

equipment, alternate routes of movement had to be found in order to keep main supply 

routes running at optimum efficiency.  Despite these difficulties, landing craft and 

attached naval task forces were well received and were employed enthusiastically by 

engineers in the river assault, bridging and line of communication phases. While the 

buildup phases were taking place, supplies were amassed and plans finalized for the main 

crossing of the Rhine River in the north, American forces in the southern Rhine sector 

fell into one of the most fortunate situations of the war which temporarily shifting the 

main focus of Rhine River operations.  

The 12th and 6th American Army Groups’ arrival at the Rhine River was the result 

of Eisenhower’s plan to invest a screening and support force south of the main assault 

zone.  As the British Army official historian L.F. Ellis describes it, the task of First and 

Third U.S. Armies was to, “… ‘initiate operations in force’ to invest Cologne and to close 

to the Rhine north of Moselle, for the protection of communications to the north while 

preparations were being made for crossing the Rhine there …”711  The drive on Cologne 

and the destruction of German resistance north of the Moselle River occurred faster than 

expected as a result of hard-hitting American commanders like General George S. Patton 

(commander Third United States Army), General Omar N. Bradley (commander of  the 

12th Army Group), and General Courtney Hodges (commander of First United States 

Army). The Germans facing these commanders had been heavily bruised.  In the Third 
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and Seventh United States Army zones alone, by the end of March, 107,000 Germans had 

become prisoners of war.712   

By the end of the massive American push toward the Rhine River, in the 

beginning of March the 12th Army Group found itself within striking distance of the 

Rhine’s banks. In fact, they arrived seventeen days in advance of the planned main 

crossing in the north in the Anglo-Canadian sector.  On 7 March 1945 the lead elements 

of the First United States Army approached the town of Remagen and what seemed like a 

miracle created a rash of excited reports across American radio networks.  Lead scouting 

elements of the First United States Army arriving at the city found, to their surprise, that 

the Germans had failed to blow-up the Ludendorff Railroad Bridge.  Their good fortune 

is remembered in the following passage, 

Just before 1300, First Lieutenant Karl H. Timmerman, the new commander of A 

Company [14th Tank Battalion], responded excitedly to a call from his company’s 

lead platoon.  As Timmerman’s jeep rounded a sharp curve in the road, he looked 

through a clearing in the heavy woods.  Below him, within a panoramic view of 

the Rhine, was the town of Remagen.  Just beyond it, silhouetted against the sky, 

was the Ludendorff Bridge, still standing and spanning the Rhine.713 
 

Seizing the opportunity, American troops moved swiftly across the intact bridge and set 

up the first Allied bridgehead on the eastern banks of the Rhine River.  Failure to destroy 

the Ludendorff Bridge was a crucial defensive misstep on the part of the Germans who 

had otherwise destroyed all usable bridging along the Rhine. James A. Forster of the 2nd 

Infantry Division recalled that, “all we had to do was walk across.” 714  
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 The rapid passage of American forces across the Ludendorff placed the 

Americans in an advantageous but somewhat precarious position. Remagen was one of 

the least desirable positions along the river from which to launch any offensive east.  The 

eastern shore near Remagen had poor roads and the surrounding forested areas stood as a 

potential obstacle to offensive mobility, something the American armies had experienced 

throughout the last months of 1944 and something they desperately sought to avoid.715   

Despite those negative factors, capturing the Ludendorff Bridge and creating the first 

bridgehead on the Rhine’s eastern shore served as an immense psychological and 

physical victory for the Americans specifically and for the Allies in general. The 

impression the sight of a standing bridge across the Rhine has become emblematic of the 

Rhine River crossing and the scene is often recorded, as with the Chief Engineer of the 

First United States Army, Colonel William A. Carter Jr. in his memoir, “Much to their 

surprise [Combat Command B of the American 9th Armored Division] as they came over 

the hill leading into the city [of Remagen], there was the famous Ludendorff … still 

intact.”716 More than anything the bridge was the gateway, no matter how temporary, to 

the soil they had fought so hard to reach.  

Once the Ludendorff Bridge was secured American engineers attached to the lead 

combat elements quickly saw to it that the bridge was stabilized for vehicular and human 

traffic. The result of their effort was that “Within twenty-four hours 8000 troops had 

crossed, with tanks and artillery.”717 Knowing the bridge to be a limited use avenue and 

in need of major repair, engineers quickly went about the task of creating additional 
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passages over the river. Within four days of capturing the Ludendorff bridge, “…three 

heavy pontoon and Treadway bridges were complete, and the 9th and the 78th divisions 

were across [the river] with elements of others, including three infantry regiments, two 

armored infantry battalions and a tank battalion.”718  The Ludendorff Bridge remained in 

regular use after its capture until its surprise collapse on 17 March. The collapse was the 

result of structural weakening due to heavy volumes of traffic, particularly armored 

vehicles, which complicated pre-existing weaknesses resulting from German shelling and 

attempts to destroy the bridge.719 Despite the shock the collapse caused and the casualties 

that resulted, the Ludendorff’s destruction had very little impact on American tactical and 

logistical mobility operations in and around Remagen.  

 Not only was Eisenhower’s directive to the 12th Army Group widely successful in 

the fact that the First United States Army had crossed the Rhine and created a solid 

bridgehead position well in advance of the main crossing effort, the early southern 

crossings also drew a large portion of German defense forces away from the main 

crossing area in the north.720 That effort was not enough to stop the U.S. onslaught, 

however; it stretched the Germans dangerously thin as well as disrupting their defensive 

preparations, which worked out to the advantage of all Allied forces, particularly in the 

proposed main crossing zone.721 As a Canadian report observed prior to Operation 

PLUNDER, “It is quite clear that defences designed to stop us crossing the Rhine are not 
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in an advanced stage of preparation.”722 Canadian historians note that, “The main trends 

of activity are in the areas of Emmerich, Rees, Xanten and Wesel.  The tendency here is 

for the existing defences to fan out in all directions…”723 The report continues noting, 

“Thus we see a picture of the First Para Army sorting itself out, its undermanned 

divisions … in an area that was not yet ready to stop our penetration across the Rhine.”724 

By luck and opportunity then, the Americans had laid the foundation perfectly for 

Operation PLUNDER.  The swift American advance to the Rhine had done what it was 

intended to do, well ahead of schedule and with spectacular results.  Supreme Allied 

Commander Dwight D. Eisenhower writes of the push to the Rhine in the American 

sector accordingly, 

In the First Army drive, with VII Corps, toward Cologne, heavy opposition was 

for a time encountered … but the three armored formations brought up to block 

our advance were dispersed by our air attacks carried out in strength … on 5 

March the advance elements of VII Corps were entering Cologne.  By the 

afternoon of the 7th the city was entirely in our hands, the enemy résistance having 

collapsed once the Allied forces reached the outskirts.  The untrained Volkssturm 

left as a forlorn hope when the regular forces withdrew over the Rhine, blowing 

the bridges behind them, were capable of little fight.  On the same day that 

Cologne fell, the remainder of the enemy evacuated the west bank north of 

Dusseldorf.  This success had a profound effect on our subsequent operations, as 

the division would have been used to invest Cologne became available to assist in 

exploiting the great opportunity we were shortly offered.   

Further south, the progress of First Army was even more spectacular.  III Corps 

attacked southeast … rolled up the disorganized enemy confronting it and closed 

to the Rhine …725 

 

The success laid out in Eisenhower’s observations was recorded favorably by British 

historians such as L.F. Ellis as well who wrote, “By the 24th [of March], when Twenty-
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First Army Group began their assault crossing in the north, the United States First Army 

held a bridgehead east of the river twenty-five miles wide and eight miles deep, 

containing three corps with nine divisions and most of the Army artillery.”726 Such 

glowing commendation is reduced in the eyes of F.H. Hinsley, the British official 

historian of intelligence, however who focuses on German bridge destruction and 

February fighting writing that, “Against fierce and often fanatical resistance during the 

rest of the month [of February], the Allies had been unable to prevent the Germans 

making an orderly withdrawal across the Rhine, blowing bridges as they went.”727 While 

Eisenhower and Ellis highlight the fortunes enjoyed by American forces advancing on the 

Rhine at the end of February without national prejudice, Hinsley seems to offer a 

suggestion as to why the Anglo-Canadians did not reach the Rhine in the same timeframe 

by advancing the idea that fighting conditions in 21st Army sector made forward 

movement more sluggish than in the south.   

 As the Allies consolidated their gains and waited for the planned main assault in 

the north, American troops continued to pour over the river into the swelling bridgehead 

of the First United States Army Zone centered on Remagen. For the remainder of the 

month of March, American engineers of the First United States Army worked along the 

Rhine providing passage across the river at Remagen and points south and north of the 

city via ferries, rafts, bridges, naval landing craft and amphibious vehicles or the nonstop 

flow of combat traffic headed for the eastern bank into a growing bridgehead on the 

eastern shore.  
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The story of the American III Corps (First United States Army) sector, which 

encompassed the initial crossing point at Remagen, highlights the scope of mixed 

engineering activates in support of troops and vehicles in the American zone throughout 

March.  As part of III Corps the 51st ECB, was to construct a reinforced heavy pontoon 

bridge near Kripp, the 164th ECB, was to construct protective booms at all bridge sites to 

shield them from enemy explosives and floating debris and the 276th ECB, maintained 

the Ludendorff until it became non-operational. The 86th Engineer Heavy Pontoon 

Battalion (EHPB), were to construct and operate heavy pontoon ferries, the 181st and 

552nd Heavy Pontoon Battalions (HPB), were to construct a reinforced heavy pontoon 

bridge, and finally Naval Task Unit # 1 operated ferries and piloted their landing craft in 

support of all the above operations.728   

The operations of three of the III Corps engineering units’ gives a detailed 

appreciation for what was happening in First United States Army sector throughout 

March while preparations continued for the main effort in the north.  A platoon of the 86th 

EHPB and the 299th ECB, were given the task to “Construct and operate a vehicular and 

tank ferry 1000 yards downstream of the LUDENDORF RR Bridge at REMAGEN.”729 

Also they were tasked to, “Prepare to construct and operate a vehicular and tank ferry at 

KRIPP,” upstream from the city of Remagen.730 Once the task was designated to them, 

the units began the collection of necessary supply.  As recorded in the Report Of Rhine 

River Crossings,  
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Fifteen loads of Heavy Ponton Equipment and one Quickway crane were 

dispatched from SINZIG … and arrive at the ferry site in Remagen.  This 

represents a distance of approximately 2 ½ miles in 3 hours.  The excessive time 

was caused by darkness, unfamiliar streets and roads, artillery shelling and 

exceedingly heavy traffic.731 

 

 Once the equipment was unloaded and consolidated construction began, with the end 

result being the creation of a ponton raft for ferrying operations consisting of five 

pontons, with decking attached and pushed by outboard motors and power utility boats.732  

The ferry began crossing traffic at 11:00 a.m. on 9 March just eight hours after the 

equipment to construct it had arrived at the Rhine’s banks.   The ferry was further used to 

cross, “Infantry, ammunition and gasoline … ferried to the east bank and battle casualties 

(walking wounded, and stretcher cases) … ferried to ambulance park [back] on the west 

bank.”733 In total the ferry created by the 299th ECB, and 86th EHPB, carried 1200 foot 

soldiers, 479 casualties and 568 vehicles of mixed variety including the new M-26 heavy 

tank (weighing 45 tons), which appeared in the final days of World War II.734  The above 

numbers represent just one ferry, in one section, of one Corps Zone within the greater 

First United States Army operational area, highlighting the importance of Allied 

engineering troops in terms of the success of Allied tactical advance beyond the Rhine’s 

shores.  Once again the above operations also reflected the engineering template of World 

War II. 

Alongside ferrying and rafting operations, bridging construction was a bedrock 

engineering mission along the Rhine River in the American zone in early March. While 
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operating at Remagen, for example, the 1111th ECG, constructed a total of five bridges 

within the III Corps sector.  One of those was a Class 40 Steel Treadway Bridge 

constructed by the 291st ECB, and the 998th ETBC of the 1111th.  (See Appendix 17) The 

bridge was 1032 feet in length and once put into operation, facilitated the passage of 

2,965 vehicles over a nine-day period.  

As the engineers and combat forces of the First United States army swarmed 

around the Rhine River and continued to develop their bridgehead, troops of the Third 

United States Army battled to clear the area immediately to their south.  The success of 

the Third United States Army was just as impressive as their counterparts in the First.  By 

late March the Third had encircled and crushed most of the German Seventh Army, taken 

the city of Coblenz, and cleared the pocket of enemy resistance within their zone all the 

way to Mannheim, which marked their operational boundary with the Seventh United 

States Army.735  Just days before Operation PLUNDER was set to begin, General 

Patton’s Third Army reached the Rhine River. Patton was eager to cross as a result of his 

long standing rivalry with Field Marshal Bernard L. Montgomery, as well as a general 

fear pervading American headquarters generated by rumors floating around, that 

American units were to be siphoned off for Montgomery’s use.736  Though hasty and 

sometimes rash, Patton’s desire to cross the Rhine quickly made sense in terms of Allied 

development on the Rhine’s eastern shore.  The Germans were reeling, particularly in the 

American sectors, where resistance west of the Rhine had been crushed and resistance 

east of the river was failing. Furthermore, a developed bridgehead was swelling in the 

                                                 
735 Ellis and Warhurst, Victory In The West, vol. II, The Defeat of Germany, 283. 
736 Jordan, Brothers, Rivals, Victors: Eisenhower, Patton, Bradley And The 

Partnership That Drove The Allied Conquest In Europe, 492.  



 

284 

 

First United States Army sector and would benefit from the relief of opening a second 

bridgehead, which would draw defending Germans even further south and stretch the 

German line even thinner. By justifying his own actions as a broader interpretation of 

Eisenhower’s strategic plan to support Montgomery’s main effort in the north through 

American efforts in the south, the 12th Army Group’s commander Omar N. Bradley gave 

Patton permission to cross the Rhine on 19 March.737 His Third Army would be the first 

Allied force to affect a true assault crossing of the Rhine River.  As noted in, the Office 

of the Engineer report Crossing of the Rhine River by Third US Army,  

… assault boats carrying men of the 11th Regiment of the 5th Infantry Division  

and operated by the 204th Engineer Combat Battalion, silently shoved off from the 

west bank of the Rhine River at Nierstein, Germany, and the first assault crossing 

of the Rhine in modern history had begun. Before darkness of the following night, 

a bridge had spanned the river and such a firm bridgehead had been established on 

the east bank of the river that there was no longer any question of the success of 

the operation.  Within the next five days, three more crossings were successfully 

executed and all resistance along the Rhine on the Third Army front had 

collapsed.738 

 

Operations such as those described above continued in both the Third and First United 

States Army zones as the main effort in the north, PLUNDER, moved closer to its kick 

off.  

Because of  the undeniable good fortune in the American sectors and the 

overwhelming success of engineering operations there in support of continued 

operational mobility, the Americans were well ahead of the Allied timetable for the main 

Rhine crossing and Supreme Allied Commander Dwight Eisenhower quickly called a halt 

to further movement eastward beyond the established bridgehead in deference to Field 
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Marshall Montgomery’s unrealized assault crossing in the north. Eisenhower’s restriction 

allowed American bridgehead operations to go no further than ten miles beyond their 

primary pause line on the Rhine’s eastern banks in case American forces were needed to 

bolster the 21st Army Group’s effort in the north as outlined in the original Rhine 

crossing plan.739 This caused consternation within the American command circles, which 

saw the initial good-luck of March and continued good fortune establishing the eastern 

shore bridgeheads as license to continue the drive on Germany without delay. Frustration 

over Eisenhower’s order filled every American headquarters.  In the First United States 

Army headquarters it was recorded that, General Hodges, “…was piqued about the 

elaborate preparations Field Marshal Montgomery was making for his 21st Army Group’s 

crossing of the Rhine and the emphasis General Eisenhower continued to place on that 

crossing when, in Hodges’ view, a breakout from Remagen bridgehead could have been 

staged at will.” 740  

There was good reason for Eisenhower to halt the bridgehead expansion in the 

south.  Primarily, Anglo-Canadian forces were still mopping up German forces in the 

north short of the river line.741  Secondly, the heaviest preparations logistically and 

tactically for Rhine crossing operations focused on the main crossing in the north, 

including the heaviest commitment of army, naval and air force – strategic and tactical– 

as well as airborne troops.  That crossing was designed to envelop the Ruhr Industrial 

area and remained the central strategic focus for operations along the Rhine.742 Also, the 

Rhine River in the Anglo-Canadian sector was wide and operations there needed 
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additional time. Lastly, it was important for Eisenhower to maintain some proximity of 

distance between his forces and the Russians advancing from the east as concerns were 

beginning to arise within Allied command about Russian movements and intentions.743  

For Eisenhower, keeping his commanders in check and on the same fighting line was a 

matter of both political and strategic delicacy.744  

On 19 March 1945, the day Bradley ordered Patton to cross the Rhine, 

Eisenhower issued orders retracting his moratorium on further movement in the 

American bridgehead. His new orders called for preparations to be made to continue the 

breakout in the American sector, particularly along the developed First United States 

Army front, where nine divisions were to be made ready to push forward.  The 

bridgehead within the First United States Army zone, to that point, was, “… twenty-five 

miles wide and eight miles deep …” and contained  three infantry Corps and artillery.745 

Eisenhower had given his commanders what they wanted but not without a catch: he 

ordered that the operations not begin until 23 March, the date set for the start of 

Operation PLUNDER in the northern Rhine sector.746 

 

 

 

 

                                                 
743 Toland, The Last 100 Days, 247, 256, 396, 556.  
744 See, Jordan, Brothers, Rivals, Victors: Eisenhower, Patton, Bradley And The 

Partnership That Drove The Allied Conquest In Europe, 483; The Memoirs Of Field 

Marshal The Viscount Montgomery of Alamein, K.G., 304-305.  
745 Ellis and Warhurst, Victory In The West, vol. II, The Defeat of Germany, 283. 
746 See, Hogan Jr., A Command Post At War: First Army Headquarters In Europe, 

1943-1945, 255; Toland, The Last 100 Days, 245. 
 



 

287 

 

 

 

Map 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

(taken from The Victory Campaign) 

 

 

 



 

288 

 

Chapter 8: The Rhine River Part II: Operation PLUNDER 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operation PLUNDER, the main Allied assault crossing of the Rhine River, was 

the largest Allied inland riverine operation of the Northwest European campaign and, as 

noted in the Final Report of the Chief Engineer, European Theater of Operations, “On 

account of the magnitude and the unusual features of the Rhine Crossing, it was 

considered a major operation second only to the Channel [Normandy] crossing and the 

establishment of beachheads on the Continent.”  PLUNDER, like the earlier “expedient” 

American crossings to the south, was the result of massive Anglo-Canadian pushes 

toward the Rhine River. However unlike the early American “hasty” crossings, 

PLUNDER was to be the prepared, methodical and long-planned main river assault of the 

Rhine River. Leading up to the crossing the, “… Second British and First Canadian 

Armies had counted over 65,000 German prisoners, and estimated they had killed 

probably 20,000 men.”747 Furthermore the combined Anglo-Canadian-American forces 
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had cleared the west banks of the Rhine, “from Emmerich in the north to Venlo-Wesel in 

the south.”748  With those tasks accomplished everything was ready for PLUNDER, and 

as Field Marshal Bernard L. Montgomery curtly stated, “21 Army Group Will Now Cross 

The Rhine.”749 The formations involved were described accordingly,  

…the plan was to cross the Rhine with two armies on a front to include Rheinberg 

and Rees, the Ninth US Army being on the right and the Second British Army 

[including Canadian troops] on the left. Under Lt.-General Dempsey’s command, 

the 18th Airborne Corps, comprising the 17th US and 6th British Airborne 

Divisions, was to execute the third and last great airborne operation of the 

campaign.  The initial intention was to capture Wesel as the centre of 

communications.  The bridgehead so gained would be expanded to insure the 

town and its roads against any interference from the south and used as a base from 

which to seize Emmerich and the important crossing there.  The whole area would 

be developed in depth to enable further offensive operations to be mounted by all 

three armies east of the Rhine and north of the Ruhr.750 

 

Crossing the Rhine River in the northern Anglo-Canadian sector was no small 

task. This was primarily due to the fact that “… the river’s normal width varies from 700 

to 1200 feet, and some places it widens to 2000 feet.  At no place can it be forded, even at 

low water. During flood period, the river levels vary as much as 25 feet.”751 As a result, 

special attention was given to the characteristics of the river itself in determining river 

crossing demands.752 Though generally a difficult waterway to deal with, the Rhine River 

was particularly inhospitable in the northern section where the river included both a flood 

plain and tidal surges pushing back from the Rhine’s termination point at the North Sea.  

Field Marshal Montgomery described the Rhine River’s characteristics along the axis of 

that front, writing,  
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The width of the Rhine on our front was between four and five hundred yards, but 

at high water it was liable to increase to between seven and twelve hundred yards.  

The mean velocity of the current was about three and a half knots.  The river bed 

was composed of sand and gravel and was expected to give a good bearing 

surface for amphibious tanks and trestles.753  

 

Both the careful study of the Rhine River’s natural characteristics and the creation of the 

Rhine Flood Prediction Service reflected the Allies’ evolved engineering doctrine which 

drew upon experiences from North Africa onward and the unbending engineer goal to 

provide the most efficient mobility support for the combat arms no matter the natural or 

manmade impediment facing them.754   

 In addition to the natural challenge the river posed to assaulting forces in the 

north there was also the consideration of enemy defense.  As noted in Canadian Military 

Headquarters Report No. 19, 

It became clear that a heavy concentration of guns had been assembled under 

cover of the woods on the dominating feature of Hoch Elten, from which the low-

lying river country could be overlooked for several miles upstream.  Along the 

front west of Emmerich our observer’s had spotted some 160 guns.  Battered 

though his troops might be, harried and urgently reinforced from his depleted 

depots and training establishments, the enemy was seeking anxiously to deploy 

the wasted strength of his formations to the best advantage along this last great 

water barrier in the west.755  

 

Luckily, by PLUNDER’s launch date on 23 March 1945 a considerable proportion of 

Germany’s defenders had been captured or killed on the western side of the river.  In 

addition, the good fortune enjoyed by American forces in the south had, as a secondary 

development, thinned enemy defenses in the north as German commanders shifted 

reserve troops south in an attempt to stem the tide of American advance.756  Though 
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German troop levels were not as heavy in the Northern Rhine sector as had originally 

been forecast, there was still a defense force to be dealt with. As noted by Lee A. 

Windsor,  

German Forces opposing [British] XXX Corps consisted of the only cohesive 

army left on the western front, General Alfred Schlemm’s First Parachute Army.  

Schlemm’s frontline divisions were rested, reinforced, well dug-in, backed by 150 

pieces of artillery, and a powerful reserve in the form of XLVII Panzer Corps.  

This corps consisting of the veteran 116th Panzer and 15th Panzer-Grenadier 

Divisions was the last operational-level manouevre formation left on the German 

order of battle in the west.757  

 

 Despite the seemingly imposing nature of such a force Windsor further notes, “These 

forces could not stop [Operation] Plunder.”758 Still any defensive force along a river 

impediment no matter how small or weak, put a crossing force at a marked disadvantage, 

particularly along a river the size of the Rhine.  

What the Germans lacked in troop strength in the north they made up for in 

artillery.759  On the German right flank 2 Parachute Corps under command of Eugen 

Meindl had amassed, “…80 field and medium guns, as well as 60 dual-purpose 88-mm 

anti-aircraft.”760  Though the Germans had troops and guns awaiting the Anglo-

Canadians bearing down on them, theirs was far less formidable a defence force than they 

had been able to muster in earlier operations.  As contemporary Canadian Army 

historians observed, “So completely had the Germans relied on upon their ability to hold 

out in the Siegfried Line that east of the Rhine there were no artificial barriers ready to 
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halt our [Allied] progress other than hastily constructed local defences.”761 In light of 

weakened German defense and despite difficult terrain, Field Marshall Montgomery 

dispensed a wholly confident attitude toward the main Allied Rhine River crossing as 

recorded in the following passage, 

The enemy possibly thinks he is safe behind this great river obstacle.  We all 

agree that it is a great obstacle; but we will show the enemy that he is far from 

safe behind it.  This great Allied fighting machine, composed of integrated land 

and air forces, will deal with the problem in no uncertain manner.  And having 

crossed the Rhine, we will crack about in the plains of Northern Germany, 

chasing the enemy from pillar to post.  The swifter and more energetic our action, 

the sooner the war will be over, and that is what we all desire; to get on with the 

job and finish off the German war as soon as possible. Over the Rhine, then, let us 

go.762 

 

In aid of breaching the Rhine River line in the north, Field Marshal Bernard L. 

Montgomery collected a force of fifteen Anglo-Canadian divisions and an additional 

twelve American divisions from the Ninth United States Army as well as two airborne 

divisions – set to take part in the airborne arm of the assault, code-named Operation 

VARSITY – in preparation for PLUNDER.763 The Anglo-Canadian force gathered 

roughly 59,000 engineers to support the river assault, bridging and line of communication 

operations along the front.  Though the size of the engineering contingent was large, the 

task demanded of those engineers was immense.  In essence, these 59,000 engineers had 

to support and sustain one and a quarter million troops.764  Beyond that mission Anglo-

Canadian engineers were given the task of supporting the movement, “…of 662 tanks, 

4,000 transporters, and 32,000 vehicles.”765   

                                                 
761 DHH, AHQ Report # 19, 45.  
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The projected supply manifests for use in engineering operations during 

Operation PLUNDER were no less impressive than the troops and vehicles gathered for 

the assault.  The 21st Army Group’s supply dumps amassed some, “…22,000 tons of 

assault bridging, 2,000 assault boats, 650 storm boats, and even 80 miles of balloon 

cable.”766  The ultimate goal of the buildup of supply for the crossing was, “To establish 

… the large quantity of supply needed for the river crossing and the rapid construction of 

both temporary and more permanent bridges; and to accumulate large reserves of 

supplies, ammunition and stores in the forward area for the advance deep into 

Germany.”767 The buildup in the proposed PLUNDER zone was, as it had been 

throughout the war, a matter of moving the necessary materials and to, “develop 

communications by both rail and road as close up to the Rhine as possible.”768  Given the 

gravity of the mission and the amount of material being stockpiled for the crossing, it was 

no minor feat to build adequate logistical channels.  As the British official history 

observed,  

The traffic on the roads into the [Anglo-Canadian] roadheads established was so 

heavy that seven battalions of American combat engineers had to be borrowed for 

road and bridge maintenance as Twenty-First Group’s total engineer and pioneer 

resources were only sufficient for the assault and for maintenance in corps 

areas.769  

 

                                                 
766 Wilfred I. Smith, Code Word CANLOAN (Toronto & Oxford: Dundurn Press, 
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The need for American engineers to fill out the British compliment was driven by British 

manpower shortages being experienced by 1945 as well as the very scale of PLUNDER 

itself.770  

By the time the Americans had crossed the Rhine in the south in early March, 

supply preparation in advance of PLUNDER in the Anglo-Canadian sector was in full 

swing as noted in the following passage, 

…by the 8th of March … four main roads across the Maas between Gennep and 

Venlo had been opened and fifth came into use two days later; four of those 

involved bridging the Maas with floating Bailey bridges 640 to 1,220 feet long … 

For rail access to this advance roadhead a new railway bridge under construction 

at Gennep could not be completed before the assault but the Canadian army had a 

railhead at Mook and a new line was built from there to link up with the railway 

at Gennep; this produced four new railheads in the Goch area between the 15th 

and 20th of March.  Second [British] Army planned to bring into the roadhead area 

before the assault was launched 118,000 tons of ammunition, supplies, and other 

stores (engineer stores accounting for a quarter of the total); all but the engineer 

stores came in by road and with the help of the new railheads the tonnage target 

was exceeded.771 

 

Such preparation might seem excessive and somewhat overly cautious, but it must be 

remembered that no river assault crossing prior to the Rhine River had come close to the 

level of importance or size of the PLUNDER crossing. 

Concentration on logistical development paid off both during the PLUNDER 

assault and during the bridgehead development which followed. Much of the supply 

preparation, amongst Anglo-Canadian engineers, as with American engineers, had begun 

in the autumn of 1944.772  Those preparations and amassing of engineering material for 

the Rhine River crossing continued throughout the winter, and special measures were 
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taken to avoid drawing on supplies intended for the PLUNDER crossings while 

collecting supply for Operations BLACKCOCK, VERITABLE and BLOCKBUSTER. 

As noted in the War Diary of the Chief Engineer of the First Canadian Army noted at the 

time of VERITABLE, “… releases from present [Rhine River] stock are not being 

made.”773  Planners also avoided logistical developments that were counter-productive in 

deference to the success of the Rhine River assault and sustainment operation. The War 

Diary for the Chief Engineer of the First Canadian Army for March 1945 noted that,  

[Command] considered building a new railway siding into BRACKENSTEIN 

Dump in preference to allotting a siding at NIJMEGEN Station exclusively for the 

RCE a recce [reconnaissance] of the site was made … after looking over the 

ground [it was] estimated that it would take two months to construct the siding.  If 

such be the case, the siding would be entirely useless for the present build-up and 

for the build-up of equipment for Permanent Brs [Bridges].774 

 

The success of advanced supply preparation for the PLUNDER crossing is 

highlighted in the unpublished history of the Second British Army Engineers, “There is 

no doubt that this period of preparation saved considerable time,” the history observes, 

“… as up to 3,000 tons of RE [Royal Engineer] stores were handled daily during the peak 

period …”775 Anglo-Canadian engineers were well versed in such preparations due to the 

needs and demands of precedent operations such as Operation VERITABLE, where it 

was noted that, “…engineer resources concentrated for operation VERITABLE … are … 

believed to be the largest every employed on the engineer tasks in the [Canadian] 

                                                 
773
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Army.”776 It was further noted within the report that, “The total of fifty [engineer] 

platoons or 1500 vehicles representing a lift of 4500 tons daily gives a good indication of 

the effort made.  Probably another 1000 tons daily was made with unit transport.”777  

Therefore VERITBALE and every operation preceding it had created a knowledge base 

for each operation which followed.  

To ensure that the weakened German defense was rendered further ineffective, the 

Allies carried out an immense campaign to “soften” enemy defenses through air strike 

and artillery in the days leading up to the assault.  These were reminiscent of similar 

actions along the Seine River in 1944.778 The operations are well described in the 

Canadian preliminary narrative,  

The immediate air support for Operation “PLUNDER” itself was gigantic, and 

may be broken down into five definite phases. The first of these, the interdiction 

programme to isolate the Ruhr, had actually begun in February.  At that time 

eighteen bridges on the most important routes from Germany were selected for 

destruction.  The responsibility for these targets had been divided between the 

Allied medium bombers in the theatre and the strategic air forces in 

England…The second phase, this one specifically designed for Operation 

“PLUNDER”, covered a long term interdiction programme begun early in March, 

with Bomber Command “going all out” to paralyze the enemy’s transportation 

network in the rear of the battle area … The third phase of the air operations 

comprised the pre-D Day bombing, the object of which was to reduce the enemy’s 

will to fight, to hinder his defensive preparations and to disrupt his 

communications…The fourth phase, also a prearranged programme was planned 

to establish and maintain air superiority over the assault areas, the dropping and 

landing zones, with particular reference to those air-fields capable of handling jet 

propelled aircraft…The last phase provided for the day to day support after the 

initial attacks across the Rhine.779 
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In coordination with the aerial strikes described above, Allied commanders 

planned the most intense artillery concentration ever launched in Northwest Europe to 

begin in the hours immediately preceding the crossing. “The artillery support was to be 

equally heavy [to the air support]”, the Canadian narrative reported, “the proper counter-

battery programme beginning at H minus 4 [hours] involved the use of some 746 

guns…”780 The artillery barrage in total involved some 3,500 mixed artillery pieces firing 

1,000,000 artillery rounds on the Rhine River’s eastern shore just before the first assault 

waves set off on 23 March 1945.781  

Under the flash and rumble of the massed guns, the British, Canadian and 

American troops and engineers of the 21st Army Group made their way down to the 

western shore of the Rhine River, thus initiating the final major engineering mission of 

the war. The feeling surging through the collected assault ranks was recorded in Canadian 

Military Headquarters Report No. 171, where it is written that, “By 0600 hours 23 Mar 

45 the colossal stage was set.  The great hour was approaching. Through every Canadian 

bivouac, through every headquarters, surged a wave of expectancy, giving, to each man 

as it passed, a lift in the heart and a quickening touch of excitement.  The minutes could 

now be counted as the Canadian Brigades waited for the signal that would send them 

forward.”782  

The opening phase of the assault on 23 March was described a short time later in 

the preliminary Canadian narrative, 

                                                 
780 DHH, AHQ Report # 19, 6. 
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At 2100 hours, as the massed guns thundered their encouragement, the curtain 

rose on the opening phase of the last major battle of the European war.  The 

L.Vs.T. carrying the life-belted Scots of 51 (H.) Div, picked a way across the flats 

toward the dark waters of the Rhine.  Opposite Rees the river, visible in the dull 

glare reflected by the searchlights from the low clouds, was entered without 

undue trouble, and the snorting vehicles turned their bows to the east bank.  Seven 

minutes later the suspense and anxiety of those waiting at the various 

headquarters on the west bank was broken, and the report came through that the 

first waves of infantry were safely ashore on the far side.783 

 

The attack initiated the immediate strategic imperative for the Allies, which was, “…to 

enable further offensive operations to be mounted by all three armies east of the Rhine 

and north of the Ruhr.”784  

In order to ensure the success of the initial crossing, the assault was over-watched 

by engineer “bank groups” on both the near and far shore.  Their job was to control 

congestion along the launch and landing points, and ensure that discipline was 

maintained amongst the crossing elements. The initial crossings directed by the bank 

groups on the western shore involved a mixed bag of assault craft including traditional 

storm boats, rafts, DUKWs and LVTs’, and naval landing craft operated by Royal Naval 

Force “U” and American Naval Task Unit # 3 assigned to the 9th United States Army. 

Once the assault elements had crossed safely in their varied craft the second “bank 

group” on the eastern shore unloaded the ferries, amphibious vehicles, boats and landing 

craft at pre-designated spots and directed combat forces forward to rally points beyond 

the beachhead.785   
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As the crossings continued on throughout the early hours of 24 March, the heavy 

engineering footprint remained omnipresent.  Engineers assisted with loading and 

unloading assault craft, directing traffic and assisting in the movement toward the 

bridgehead, which continued throughout the early morning by supporting the follow up 

assaults to the initial assault and fulfilling their principal doctrine of attack and mobility 

support.  Canadian accounts record that,  

While the Highland Division was establishing its initial bridgehead about Rees, 

the main body of H.L.I. of C. [Highland Light Infantry of Canada] which was to 

be the first Canadian battalion to cross, was being marshaled north-east of Calcar.  

The advance party, already with elements of 154 [British] BDE on the east bank, 

consisted of nine other ranks commanded by Capt. Donald Pearce.  Their task was 

to become familiar with the ground in order to lead the battalion to its assembly 

area when it arrived on far shore…the fighting men of the four companies with 

life belts ‘Mae West’ slung around them, and laden with 24 hour ration packs, 

were piled into their Buffaloes [LVTs’].  Under sporadic shelling the amphibians 

carried the unit to its landing place on the east bank about four kilometers west of 

Rees.786   

 

South of the Anglo-Canadian crossings American engineers of the Ninth United 

States Army, serving under 21st Army Group enacted similar crossing operations. The 

American 105th ECB, of the Ninth United States Army was one such unit.  The 105th 

ECB, came to the Rhine with experiences drawn from action at the Seine River and the 

Siegfried line.  During PLUNDER, the 105th ECB, was tasked with supporting the 30th 

Infantry Division during the river assault. Their efforts included the delivery of combat 

forces to the eastern shore via assault craft.787 Once their assault troops had been 

delivered, the engineers disembarked along with the infantry and proceeded to clear 
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landmines in order to open exit avenues for assault troops and vehicles advancing inland.  

They also marked exit and landing sites for successive assault waves and craft.  

In description, mission, equipment, procedure, location, intent and outcome the 

operations of Anglo-Canadian engineers and their American counterparts could not be 

distinguished from each other during Operation PLUNDER.  Both crossed the Rhine 

successfully using standard river assault procedure, including the traditional storm boat, 

with the addition of specialized amphibious craft like the LVT and naval craft and the 

LCVP.788 Both developed an engineering network to facilitate further landings and to 

consolidate traffic moving inland, and all engineers cleared exits for the advance east. As 

noted in the war diary of the 20th Field Company RCE engineering operations 

immediately following the PLUNDER assault returned to standard practices.  For 

example, “Lt. Hamilton with 2 secs of his pl left to be ferried across to EMMERICH in 

LCVP’s.”  Their job was to do the preliminary east bank clearance for construction of a 

Class 40 (forty ton capacity and lower) bridge. It was recorded that, 

They will leave their vehs behind.  One sec is to recce and sweep for mines on the 

far approach of the CL 15 br site.  The other is to demolish a house on the street 

corner.  This house would make a difficult turn at the exit from the low-level CL 

40. The enemy is reported to be cleared from EMMERICH but are only a mile or 

so away.789  

 

The river assault effort along the Northern Rhine on 23-24 March 1945 was the 

apex of engineering methodology and practice in terms of river assault procedure. Every 

river assault operation undertaken by Allied engineers, separately and in concert, had 

worked toward the fluid outcome expressed in the precision of the Rhine crossings. The 
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Allied crossings at the Orne, Seine, and Somme rivers in France and Roer River in 

Germany had sharpened engineering skills first learned in training and first heavily used 

in combat in Italy.  The Rhine crossings also demonstrated that disasters like the Rapido 

River in Italy were a thing of the past.  Considerations like supply access, crossing site 

location, river conditions, engineer and infantry coordination and assessments of enemy 

strength were all elements carefully scrutinized and accounted for at the Rhine.  Short 

cuts taken with some of these considerations at places like the Rapido River had doomed 

some assault crossings to failure.790  

Operation PLUNDER concluded on the late morning of 24 March 1945 with the 

launching of the last major airborne drop of the war code-named Operation VARSITY.  

Operation VARSITY kicked off at 10:00 a.m. as Anglo-Canadian and American combat 

ground forces continued to flood across the Rhine River and push inland under the 

watchful eye of British Prime Minister, Winston Churchill.791 As with PLUNDER, 

tactical air strikes preceded the launch of VARSITY with the intent of softening all 

enemy defenses which might impede the success of Anglo-Canadian and American 

airborne troops.792  Following closely behind a tactical air screen, paratroopers of the 6th 

British Airborne and the American 17th Airborne Divisions arrived at their designated 

drop zones by parachute and glider, while ground troops fought their way forward to link 
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up with them and further develop the deepening lodgment area.793 By the end of the day 

on the 24th of March, Allied paratroopers had secured their respective drop zones and 

linked up with Allied ground forces fulfilling the immediate goals of PLUNDER-

VARSITY.   

The Anglo-Canadian-American force in the northern Rhine sector had launched 

their, “…million man crossing to the north…” across, “…a twenty-five mile front…”794  

The end result of that effort was a solid bridgehead described in North-West Europe 

1944-45, The achievement of 21st Army Group accordingly, 

By the evening of March 28th, the bridgehead was thirty-five miles wide and had 

an average depth of twenty miles; and, apart from the left sector, in which the 

[German] First Parachute Army was still operating, enemy opposition had largely 

disintegrated.  That evening, United States 17th Airborne troops, working in 

conjunction with the 6th Guards Armoured Brigade, made a sortie up the valley of 

Lippe as far as Haltern – nearly twenty-five miles east of Wesel – without 

meeting serious resistance; and the new front line of the two armies now ran from 

Emmerich, through Haltern, and southwest to Duisburg…Here was the Allied 

north Rhine bridgehead – to which months of planning had been devoted.795  

 

What the northern Rhine bridgehead represented, as did its partner bridgehead to the 

south, was the most crucial foothold of the war supporting, “…a powerful and highly 

mobile force ideally constituted for the wide operations which would soon follow.”796 

Just days after the bridgehead was secured in the northern Rhine sector, “…two 

thousand tanks and self-propelled guns were assembled on the east bank of the 

river…”797 Successful support of the positive forward movement of such massed combat 
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echelons was unrivalled in the Allied engineering experience in Northwest Europe.  

Bridging, road development, and demolition removal in support of combat troops and 

vehicles across the Rhine and along Rhine’s eastern shores occupied the majority of 

engineering efforts in the days and week’s following the PLUNDER crossings. 

Throughout it all the engineers fulfilled their doctrinal imperative of overcoming enemy 

obstacles to forward movement through the employment of engineer skills, tools and 

methodology.  

The operations of the 20th Field Company RCE on 1 April 1945, eight days after 

the PLUNDER crossing, give good insight into the operations of Anglo-Canadian 

engineers during this time-period.  It is noted in their war diary that at 2:39 a.m. on 1 

April, “Pls were advised that coy will be ferried across the RHINE on a Cl 40 Raft 

operated by 23 Cdn Fd. Coy.”798  At 9:00 a.m. “L/Sgt Thomsen, P.C. and one sec of 1 Pl 

went across at the 2 CDN A Tps Engrs site to finish clearing mines from the North 

approach to the CL 15 bridge.”799 By 7:30 p.m. as the remainder of the company arrived 

by raft and ferry, “L/Sgt Thomsen and sec of 1 PL which has been clearing mines from 

the Cl 15 site returned.  They lifted 139 Reigle mines and 102 Schumines.  No 

casualties…3 Pl and 1 sec of Pioneers left to build landing bay of Cl 15 bridge. 1 Sec of 3 

Pl has been preparing approach and bank seat since they crossed.  One TD 18 Dozer from 

10 Cdn Fd Pk Coy is doing the excavating.”800  Such operations continued and expanded 

into the development of major bridging and road lines.  (See Appendix 17) 
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The so-called “Roosevelt Bridges” were one of the major engineering efforts in 

the Anglo-Canadian sector in the post-PLUNDER meant to sustain the mobility of Allied 

operations beyond the Rhine, and are highlighted in the collective Anglo-Canadian report 

Bridging, Normandy To Berlin.  The “Roosevelt Bridges” included a Class 40-Two Way 

and a Class 70 One-Way Timber Pile Bridge constructed near Wesel.801  (See Appendix 

17) These were meant to provide a reinforced permanent line of communication 

passageway over the Rhine to both alleviate strain on the tactical bridges, by then 

swamped with vehicular traffic, and provide a mixed tonnage capacity two-directional 

bridge for the movement of troops and vehicles forward and the movement of prisoners 

and vehicles rearward at a constant, sustained rate. Construction of the bridges began on 

1 April and continued for the next seventeen days with the work being done by the 

American 1146th ECG which included, three ECBs, one platoon detached from an 

Engineer Light Equipment Company, one platoon detached from an Engineer Dump 

Truck Company, elements of two Engineer Port Construction and Repair Companies, one 

Engineer Topographic Battalion, one Naval Construction Battalion and Harbor Craft 

Companies.802 President Roosevelt’s sudden death on 12 April 1945, in the midst of 

construction, gave impetus to name the bridges for the fallen leader.803  

At the point of construction of the “Roosevelt” Bridges, the Rhine River was 31 

feet deep and 1036 feet wide with a water velocity of 6 feet per second.  The bridges 

were constructed 75 yards above a former highway bridge that had been destroyed. In 

preparation for the bridges’ construction, “… a forward bridge dump [was established] at 
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305 

 

GELDREN, approximately 16 miles from the bridge site, and all materials and 

expendable supplies made available prior to and during the construction of the bridge 

were either stored there or shipped direct through it and issued to the using units.”804  

With supplies in place it was determined that, “The size of the task necessitated 

augmenting the normal equipment held by units.  Additional special equipment was 

supplied from army depots, advance section, communication zone, depots, and from units 

rear areas.”  This equipment included heavy cranes, pile-driving machines as well as 

compressors, light generating units and welding equipment.  The following description of 

the construction of the bridges is found in Bridging, Normandy To Berlin, 

The task readily split into two major parts; the bridge proper and the earth work 

on the approaches and peninsula between the bridges.  These two parts were 

worked concurrently without mutual interference.  On the west approach 

considerable fill was required and the available cut was inadequate.  To remedy 

this, additional material for filling was obtained by the demolition of a large part 

of FORT BLUCHER. The rubble thus obtained was used as a foundation for the 

approach road and proved very satisfactory.  The construction of the connecting 

road across the peninsula between the two bridges also required fill and the 

material was obtained from the ruins of WESEL …The project was worked on a 

24 hour basis, and no time was lost from enemy action.  Work was slowed down 

but not stopped by inclement weather, and the maximum number of men working 

at any given hour was 303 with two of the battalions using eight-hour shifts and 

one battalion using two 12-hours shifts.805 

 

The end result was an 1813-foot bridge spanning the Rhine in place of the former 

highway bridge.806  What is most striking is the short time span in which the goal was 

accomplished and most tellingly perhaps was the observation that, “A project of this 
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nature is well within the capabilities of an Engineer Combat Group and its normal 

attachments, provided that additional equipment required is made available.”807  

 Operations like the construction of the Roosevelt Bridges and similar projects 

occupied a host of Allied engineers along the Rhine River until the conclusion of 

hostilities in Europe.  Bridging and line of communication development along the Rhine 

remained a priority for Allied engineers until well after the German surrender.  

Furthermore, the size, scope and complexity of Allied bridging work along the Rhine 

immediately after the assault crossing, shows just how far Allied engineers had 

progressed during the war.  The types, variety and quantity of bridging constructed and 

improved between the PLUNDER crossings and the German surrender demonstrates the 

experiential evolution of engineering in terms of the need to provide adequate passage, 

for masses of men and equipment over multiple bridge lines of sufficient tonnage 

classifications as quantified from experience gained from the North African campaign 

onward.  In terms of the Rhine River line, bridging types and tonnage rates were needed 

for the crossing of 30,000 plus vehicles and one million men.808 Nothing on this scale had 

ever been attempted by Allied armies.  An overview of the Anglo-Canadian bridging 

program along the Rhine following the assault crossings captures something of the effort 

required, 

There were, for example, the 200-foot three span class 70 Bailey bridge which the 

5th Field Company built at Haselunne on 24th April … the class 70 improvised 

widened Bailey bridge (I.W.B.B.) over two articulating piers built by the 33rd 

Field Company beside their own class 40 bridge between Goor and Delden; and 

the 23rd Field Company’s bridges on the “Maple Leaf” route west of Lingen … 
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For the two last, British-built class 70 triple-double bridges (length 222 feet and 

170 feet) were moved bodily to one side of … existing abutments and piers so 

that class 40 bridges could be built alongside them.   The triple-double bridges 

were then rebuilt with the doubling underslung so that landing craft could be 

brought up by road without fouling a second storey of panels.  In the 30 days of 

April, 1945, 2nd Canadian Army Troops built 13 major bridges and between 29th 

March and 2nd May, inclusive, the engineers of II Canadian Corps built 150 

Bailey bridges, 11 Bailey pontoon bridges, on F.B.E. [Floating Bridge 

Equipment] bridge and 52 assorted improvised bridges.809 

 

It seemed by April 1945, as the Allies began their final push on Germany, that there was 

no task too big for Allied engineers in terms of river assault, demolition clearance, route 

development and tactical bridging operations.  The essential missions of the engineer in 

World War II, supporting the mobility of heavily mechanized Allied combat formations, 

had reached peak level.  While engineering operations continued along the Rhine River, 

the Allied advance moved far beyond the Rhine’s eastern shore toward the approaching 

Russian lines.  Operations beyond the Rhine resulted in the encirclement of the entire 

German defense force of the Ruhr industrial valley on 18 April, 300,000 plus German 

troops and the capture of the German industrial heart.810  With that task accomplished the 

immediate strategic goal of Operations PLUNDER and VARSITY was complete. 

The collective efforts of Allied engineers, be they American or Anglo-Canadian, 

can be summed up by an overview in the history of the 94th ECB, which states that, 

“Engineers built and repaired bridges, blew out enemy pillboxes, filled in shell craters, 

and removed mines and booby traps to keep the Army moving.  They repaired ports, kept 

railheads pushed within 25 to 50 miles of the front lines, built hundreds of airfields, 
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maintained 28000 miles of road, and laid 4000 miles of pipe line.”811 Within weeks of the 

Rhine crossing, on 7 May 1945, the war in Europe reached its conclusion with 

Germany’s surrender.  
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(courtesy of CMEM) 

Royal Canadian Engineers using standard Bailey equipment to bridge a gap in 

Germany, 1945.  
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(courtesy of U.S. Army Center of Military History) 

 

Towed guns being pulled across one of two Bailey Bridges.  Two bridges 

were built so that two-way traffic would not be restricted.  
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(courtesy of U.S. Army Center of Military History) 

 Standard Treadway Bridge using pneumatic pontoons.   

 

 

 



 

312 

 

Conclusion: Victory and Beyond 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

World War II was like no other war and has been un-matched in terms of size and 

impact in the myriad of conflicts which have arisen since.  One outstanding feature of 

World War II was the fact that it was the first conflict in which machines were as 

important as men.  Jeeps, trucks, armored cars, amphibious vehicles, tanks and a host of 

other mechanized vehicles dominated the battlefields of North Africa, Sicily, Italy, 

France, Belgium, Holland and Germany. Though mechanized combat defined the entire 

war and all of its theaters, including the Pacific and China/Burma/India theaters, the 

landscape of Europe afforded large mechanized forces their greatest scope for sweeping 

maneuver.   As a result, terrain and the purposeful destruction of avenues of advance by 

the retreating enemy presented a potential hindrance to the swift movement of large scale 

mechanized forces. This was particularly true in France, Belgium, Holland and Germany, 

where the full might of western mechanized armies were deployed for the final 

confrontation with Germany in 1944-45.  
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For Allied engineers, therefore, the period from 6 June 1944 to 7 May 1945 was 

one of unceasing labor, with the continual rehabilitation of main routes of advance, the 

constant need to remove enemy defensive works, blockages and minefields, and the 

omnipresent issue of terrain impediments resulting from the plethora of major river 

systems.  The Orne, Somme, Seine, Roer, and Rhine rivers, the saturated landscapes in 

the Dutch Lowlands and Rhineland and dense forests like the Huertgen, Ardennes and 

Hochwald-Reichswald would all have been obstacles enough even without the weapons 

and ingenuity of a resourceful and skilled enemy. Engineering forces were the only 

organization within the Allied armies that were organized, equipped and trained to 

overcome these obstacles, and support and sustain the mobility of the combat arms.  This 

fact has been largely missing from the greater story of the war.  

 For a total of twelve months Allied engineers including 16,362 from the Royal 

Canadian Engineers and some of the 596,567 – collective total for all theaters – of the 

United States Army Corps of Engineers, provided mobility support for the combat 

echelons of the 21st, 12th and 6th Army Groups, and served as a crucial element in the 

chain of success for the combat arms.812  Of the twelve operational months in which 

engineers supported the combat efforts of Allied armies in Northwest Europe, the eight 

months stretching from the end of August 1944 – the conclusion of the Normandy 

Campaign in France – to the crossing of the Rhine River in March of 1945 proved to be 

the most significant in terms of major engineering operations. These operations, and the 

progression of engineering equipment, doctrine and procedures has been highlighted 

                                                 
812 See, Master Warrant Officer D.N. Shavalier, The Canadian Military Engineer, 

A brief history of the Canadian Military engineers 1608 to 1989 (Chilliwack: The 

Canadian Forces School of Military Engineering, 1989), 11; Coll and others, The Corps 

of Engineers: Troops and Equipment, 239.  
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throughout this dissertation. This has been done by highlighting the three major elements 

underscoring Allied engineering operations: the concept that modern mechanized armies 

needed clear avenues of advance; that the enemy understood that and took measures to 

impede use of those main routes; and that the engineers possessed the skill, training, 

methodology and equipment to destroy enemy obstacles, and to open, construct and 

sustain the necessary avenues of advance.  

Much of this had been anticipated prior to 1939. During the inter-war period, 

military engineering in Western armies became a highly specialized field with a 

concentrated focus on the mobility of modern mechanized armies.  As historian Bill 

Rawling notes, “…the ever-growing complexity of the sapper [engineer] role … required 

a wide variety of specialists and large pool of labour if it, was to be carried out 

effectively.”813   

The skill set required for Allied victory in Northwest Europe by 1945 was honed 

in pre-deployment training activities in Canada, the US and Britain, and early combat 

experiences in North Africa, Sicily, and Italy. Core functions such as mine removal, road 

development, and river assault and bridge construction were learned and practiced so 

continuously that by the time they were enacted in the combat zone they generally needed 

little restructuring. As noted in the American Final Report Of The Chief Engineer 

European Theater Of Operations 1942-1945, vol. 1, “…European operations were 

frequently referred to as an Engineer war.  The fact that engineers so ably performed all 

tasks which fell to their lot indicates the basic soundness of Engineer doctrine, Engineer 

                                                 
813 Rawling, Technicians of Battle, 62. 
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training and Engineer troop organization.”814 The symbiosis between man and job, 

described by the above statement, was defined by the inseparable relationship between 

mechanized tactical columns and the engineering assistance they required to advance.  

Even though matters surrounding this relationship had been practiced time and again in 

training, nothing could prepare the engineers – as with any combat troop – for the actual 

experience and demands of the battlefield.  Enemy unpredictability, terrain demands and 

supply considerations all factored into the activity of Allied engineers in combat, and 

further defined the engineers place in Allied field operations.  

The Northwest Europe campaign of 1944-45 was therefore not only the 

culmination of the war in the west, it was the culmination of a long and ultimately 

successful development amongst Allied combat engineers and the place where Anglo-

Canadian and American systems morphed and blended into something approximating a 

common Allied approach.815 With the initiation of engineering missions of moderate size 

by Anglo-Canadian engineers at Caen and American engineers along the Rance River we 

see the first indications of just how important engineering action, in relation to Allied 

tactical success within Continental Europe, would be.  With Allied arrival at the Seine 

River and the conclusion of the Normandy Campaign, the push to defeat Germany began 

in earnest.  The Seine River assault crossing marked the first true major Allied 

engineering operation in which large scale mechanized forces had to cross a major river 

obstacle while in pursuit.  It was also the place where the disparate Anglo-Canadian-

American engineering systems worked in common, along a shared front, on a basic 

                                                 
814 Final Report Of The Chief Engineer European Theater Of Operations 1942-

1945, vol. 1, 129.  
815 TNA, WO205/1110 The Planning And Preparation For the Assault, Chapter 

One, “Overlord”, Appendix ‘B’ to Appendix 15. 
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engineering problem.  Until that point, large scale engineering operations, including D-

Day, had been heavily divided along national lines or involved specialized – task specific 

– engineering work that did not define the majority of general engineering missions 

during World War II.  

In the days and weeks following the Seine River crossing, the importance of the 

Allied engineering mission was further defined by the massive Allied drives which took 

the Anglo-Canadian and American armies to Belgium and the German border.  During 

that period engineers were critical to sustaining rapidly moving advances, which took 

Allied combat echelons ever further from their supply bases.  Engineers were also 

critical, on both the Anglo-Canadian and American fronts, in trying to carrying the 

pursuit through difficult terrain features in what proved to be a futile attempt to end the 

war in 1944. Anglo-Canadian engineers, for example, were at the heart of the one major 

successful operation during the autumn of 1944: the capture of the Scheldt Estuary 

waterway and the opening of the Port of Antwerp.  American engineers likewise assisted 

where they could during the autumn of 1944, to the point of serving on the line as 

riflemen throughout the American Huertgen and Ardennes fights.  Such action, though an 

atypical role for engineers, showed that Allied engineers were innovators with mission 

flexibility that pushed them outside of the boundaries of their primary defined role as 

constructionists and destroyers when need be.   

Anglo-Canadian adoption of amphibious vehicles within engineering missions 

exposed yet another side of the dynamic nature of engineering missions in World War II.  

Such innovative measures were necessary when dealing with saturated terrain or in areas 

heavily cut by minor or major waterways, where amphibious vehicular operations 
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complimented the already common practice of ferrying, rafting and bridging over natural 

and manmade waterways. Degenerated roads, extensive minefields, saturated and flooded 

terrain and a major river, the Roer, swollen by winter, presented every major obstacle 

facing a mobile army during Operations BLACKCOCK, BLOCKBUSTER, 

VERITABLE, and GRENADE as the Allies reanimated their advance in 1945.  Despite 

the significant challenge, Allied engineers approached their mission with a solid acumen 

drawn from inherent skill sets and lessons-learned through previous operations reflective 

of the three elements defining World War II engineering operations.   

As a result of their skill and methodology, Allied engineers facilitated the arrival 

of Allied troops along the Rhine River line within the first three months of 1945.  It was 

at that last major natural terrain impediment, the most symbolic and physically significant 

of the war, that Allied engineers showcased every lesson taken from training and combat 

and applied it all along the 21st, 12th and 6th Army Group fronts.  The result of the passage 

of those major army groups over the Rhine River, into the heart of Germany, was the 

collapse of final German resistance and eventual unconditional German surrender in early 

May of 1945.  This outcome would not have been possible without the engineers who 

delivered the tactical elements across the Rhine.  

As evident throughout this dissertation, engineers were not only essential to the 

tactical success of all major Allied operations in Northwest Europe, they were the very 

foundations of that success.  One modest example provided by the American 1117th 

Engineer Combat Group (ECG) speaks to the importance of Allied engineers within the 

framework of tactical victory. The bridging work provided by the 1117th (ECG) over the 

Rhine River carried 8,000 vehicles over the river over during a ten-day period.  By 2 
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April 1945 that volume had increased to 10,500 vehicles daily.  This type of record is not 

exclusive to one engineering unit or one national army, but exemplifies the standard for 

all Anglo-Canadian and American engineering units by the spring of 1945. 

Beyond the impact engineers had on Allied victory in Europe, the study of 

engineering operations during World War II gives insight into the inherent success of 

international military alliances and gives some indication of the beginnings of Western 

standardized military practices in the post-war years, which continue into our current 

age.816  Despite initial differences in appearance, equipment, and national method, the 

fundamental purpose of the combat engineer in Northwest Europe from 1944-1945 was 

the same for all Allied armies.  The fact that these great American and Anglo-Canadian 

armies operated in tandem on a broad shared front in Northwest Europe in 1944-45 

ensured that the two national engineering systems would develop similar attributes. The 

final report of the US Chief Engineer of the European Theater of Operations perhaps best 

represents the similarity that had grown amongst Allied engineers. “Difficulties of 

customs, language, which of course were not serious, and engineering terminology and 

technique were largely overcome without trouble,” the report observed, “and there was, 

on each side, a willingness to accept the best the other force had to offer.”817  

With the end of the war in May of 1945, the formal Grand Alliance – Great 

Britain, Canada, the United States, and other smaller nations – dissolved, only to be 

reborn again a few years later as the North Atlantic Treaty Organization (NATO).  The 

result was a continuation of a process already well underway in the final campaign of 

                                                 
816 Rawling, Technicians Of Battle, epilogue.  
817 Final Report Of The Chief Engineer European Theater Of Operations 1942-

1945, vol. 1, 38. 
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World War II.  One example is the formal standardization of working procedural 

guidelines for Western military engineers, as outlined in NATO Standardization 

Agreements (STANAGS).  These standards draw directly from World War II elements 

such as vehicle loads on bridges, standard tactical bridging and joint supply stocks.818  

STANAGS essentially dictate the guidelines of uniformity for a variety of coalitional 

methods and equipment used by NATO forces.  These standards encompass not just 

engineering considerations but their genesis can be attributed, in part, to Allied 

engineering operations whose methods and equipment showed transparent need for, and 

movement toward, international cohesion within military alliances in terms of equipment 

and practice.819  

Military engineering is a timeless and necessary element of the battlefield, as 

evidenced by Caesar’s actions during the Gallic War. 820 Accordingly, the study of 

military engineering, specifically Allied engineering during World War II, its trends and 

developments, the outcome of its missions and its military legacy, provides insight into 

the collective elements necessary for an alliance to be victorious in the prosecution of 

conflict on the ground.  Allied engineers understood this fact. As The Story of 2 Bn 

R.C.E. concluded, “When the history of the present war is written there will be an 

important place for the record of the Corps of Royal Canadian Engineers.”821  As a rule, 

however, historians of the great campaigns of World War II have not shared the 

                                                 
818 NATO Standardization Agreement (STANAG), Military Load Classification of 

Bridges, Ferries, Rafts, and Vehicles, Stanag 2010 Engr. 
819 See, NATO Standardization Agreement (STANAG), Military Load 

Classification of Bridges, Ferries, Rafts, and Vehicles, Stanag 2010 Engr; Rawling, 

Technicians of Battle, 301.  
820 Caesar, The Gallic War, trans. H.J. Edwards, C.B., 201-203.  
821 The Story of 2 Bn R.C.E. 1940-1945. n.p. 
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engineers’ vision of their importance. Not only have the engineers been overlooked, the 

three elements driving Allied engineering in World War II – the need for open roads of 

advance, the enemy measures taken to deny those roads, and the engineering measures to 

overcome those blockages – have not been highlighted as major components of points the 

ability and success of the Allied armies.  Nor was a drive for greater recognition ever 

made by the engineers themselves.  

It seems fitting therefore to note, in light of the general negligence of historical 

record for Allied engineering operations, and as a coda to the collective engineering 

effort, that engineers never stopping working on ways to support the combat elements.  

On the day that German forces surrendered in Northwest Europe, 7 May 1945, a 

combined British, American and Canadian engineering staff gathered at Camp Petawawa, 

Ontario, Canada to watch the demonstration of a new Canadian-designed experimental 

light alloy infantry assault bridge meant to improve the ability of engineers during 

tactical operations. Even as hostilities were closing on one conflict, military engineers 

were meeting in order to improve their ability in future wars.822  In that quiet gathering of 

military technicians, far from the field of battle, the seeds of military engineering 

cooperation continued to grow, as it had throughout the war, amongst those who had 

worked tirelessly to give the best support they could to the combat echelons they were 

tasked with assisting.823   In describing the engineering soldier as a mobility asset it has 

been said that, “He is the man of all work of the Army and the public-astronomer, 

geologist, surveyor, draughtsman, artist, architect, traveller (sic), explorer, anti-quary, 

                                                 
822 CMEM, D.E.D. No. 143, Canadian Pack-type Magnesium Light Alloy Infantry 

Assault Bridge, Report on Demonstration at Petawawa, Ontario, Canada, 7 May 1945. 
823 NATO’s Anxious Birth: The Prophetic Vision of the 1940’s, ed. Nicholas 

Sherwen (New York: St. Martin’s Press, 1985), 156. 
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mechanic, driver, soldier and sailor; ready to go anywhere and do anything; in short; he is 

a SAPPER [engineer].”824  The engineers’ job during World War II therefore was one 

without borders and restriction and one that inarguably brought about Allied victory as 

has been shown in this study.  

This dissertation has shown the necessity of engineers in the Allied war effort in 

Europe in World War II as primary agents facilitating tactical mobility, which brought 

about final victory. It has shown how engineering soldiers helped bring about the defeat 

of Germany by presenting Allied engineering methods, tools, and tasks as shown against 

a backdrop of campaign history in relation to the three principles dictating Allied 

engineering operations in World War II. It is a central aspect of the war the historians of 

World War II have largely ignored.  But the burden of evidence has shown that Allied 

engineering operations were essential to Allied victory in Northwest Europe in World 

War II, therefore, this study fills an essential gap in our understanding of the narrative of 

that great conflict.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
824 The Story of 2 Bn R.C.E. 1940-1945. n.p.  
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(Author’s Collection) 

In this first, of a series of photographs depicting a German civilian bridge 

reconstruction we see engineers of A Company, 2756th Combat Engineer Battalion 

constructing a Bailey Bridge.  The bridge is to be used until the completion of the 

permanent I-Beam bridge shown in the photograph on the next page.  
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(Author’s Collection) 

The permanent civilian bridge can be seen under construction in this photograph 

while the standard Bailey Bridge, with wooden decking is being used as a temporary 

passage bridge.  Of note is the crane and medic’s station at the far end of the bridge. 
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 (Author’s Collection) 

This final picture in the series shows members of the 2756th Engineer Combat 

Battalion applying asphalt to the finished, permanent civilian bridge.  Note the 

passing German civilians watching the engineers at work.  
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Appendix 1 

 

Table of Organization 

 

BRITISH (Royal Engineer) and CANADIAN (Royal Canadian Engineer) 

Engineering Organizations held at various command levels 

   

 

Army, Corps, Line of Communication and General Headquarters (G.H.Q.) 

 

-Army Field Companies 

-Corps Field Companies 

-Army Troops Companies (Line of Communications) 

-Engineer Workshops (Base) 

-Engineer Store Depots (Base) 

-Workshop and Park Companies 

-Quarrying Companies 

-Road Construction Companies 

-Tunneling Companies 

-Boring Sections 

-Transportation Units 

-Field Survey Companies 

-Postal Units 

 

Infantry Division 

 

-Headquarters 

-Field Companies (3) 

-Field Park Company 

 

Armour Division 

 

-Headquarters 

-Field Squadron 

-Field Park Troop 
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Appendix 2 

 

Table of Organization and Equipment 

 

ROYAL CANADIAN ENGINEERS, FIELD COMPANY, 1940 

Personnel and Vehicles 

 

   Officers  Enlisted Men           Vehicles    

 

Headquarters      2          45       16 

 

Section       1          64                  11  

(3 Sections in total)      (3)        (192)                         (33) 

 

Sub-Section     0                                12                              1 

 

 

TOTALS      5                                     249                            50 
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Appendix 3 

 

Table of Organization and Equipment 

 

ROYAL CANADIAN ENGINEERS, FIELD COMPANY, 1940 

Vehicles & Equipment 

 

 

Headquarters      -Bicycle 

       -Motorcycles (x 4) 

       -8 cwt Lorry (x 2)  

       -15 cwt Lorry (x 2)  

       -15 cwt Lorry Water 

       -30 cwt G.S. Lorry (x 6) 

 

Section (per each)     - Motorcycles (x 3) 

       -8 cwt Lorry  

       -15 cwt Lorry (x 2)  

-15 cwt Lorry Compressor  

-30 cwt Lorry (x 4) 

 

Sub-Section      -30 cwt Lorry 

 

Weapons:      -Carbine 

(Sub-Section)      -Rifles (x 6) 

       -Light Machine Gun 

       -PIAT 
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Appendix 4 

 

Table of Organization and Equipment 

 

 ROYAL CANADIAN ENGINEERS, FIELD PARK COMPANY (DIVISIONAL) 

1939 

Personnel & Vehicle Totals 

 

                   Officers                  Enlisted Men                      Vehicles   

 

Headquarters                      3                               35                                    13           

(Platoon) 

 

Workshop Platoon                          1                               39                                     8      

 

Stores Platoon                                 0                               38                                    20 

 

Bridging Platoon                             1                              40                                     19 

(Detached after 15 September 1943)  

 

 

TOTAL             5                                152              60 
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Appendix 5 

 

Table of Organization and Equipment 

 

 ROYAL CANADIAN ENGINEERS, FIELD PARK COMPANY (DIVISIONAL) 

1939 

Vehicles & Equipment 

   

Headquarters     -Command 

(Platoon)      -2 Jeeps 

      -Light Recce 

       -1 Jeep 

      -Office 

       -3-Ton Lorry  

      -Officer’s Mess & Baggage 

       -15-cwt G.S. Lorry 

      -Cook and Cooking Sets 

       -3-ton G.S. Lorry and water trailer 

      -QM & Anti-Gas 

       -3-ton G.S. Lorry  

      -Reserve Petrol & M.T. Stores 

       -3-ton G.S. Lorry 

      -Motorcycles  

       -5 Motorcycles   

 

Workshop Platoon    -Machinery 

       -15 cwt Truck Machinery “KL” 

       -4-ton Machinery RE 25 KW 

      -Electrical Light Sets 

       -3-ton Lorry 

      -Technical Stores 

       -3-ton Lorry 

   

Stores Platoon    -Technical Stores 

       -3-ton Lorry (x 3) 

       -15 cwt Truck (x 3) 

      -Water Stores 

       -15 cwt Water Truck (x 4) 

      -Compressor Tools 

       -3-ton Lorry with 20 cwt 

       Compressor Trailer 

      -Crane 

       -4-ton crane 

      -Bulldozer Transport 

       -20-ton bulldozer 

       -20-ton angleldozer (x 2) 
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Bridging Platoon    -Command 

(Detached after 15 September 1943)  -Jeep 

      -Motorcycles 

       -Motorcycles 

      -Recon Boats 

       -15 cwt Truck 

       -Recon Boats (x 15) 

      -Bailey Bridging  

       -Grillage 

        -3-ton G.S. Lorry (x 2) 

       -Decking  

        -3-ton G.S. Lorry (x 4) 

       -Accessories 

        -3-ton G.S. Lorry (x 2) 

       -Ramps 

        -3-ton G.S. Lorry (x 2) 

       -Panels 

        -3-ton G.S. Lorry (x 4) 

 

 

Weapons:      -Light Machine Guns (x 5) 

(Field Park Company)    -20 mm Gun (Anti-Aircraft) (x 3) 

-PIAT (x 4)  

 

Weapons:      -Pistol 

(Detached Bridging Platoon)   -Rifles (x 12) 

-Carbines (x 26) 

-Light Machine Guns (x 2) 

-20 mm Gun (Anti-Aircraft) 

-PIAT 
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Appendix 6 

 

Table of Organization and Equipment 

 

ROYAL CANADIAN ENGINEERS, FIELD COMPANY, 1944 & 1945 

Personnel and Vehicles 

 

 

                   Officers                  Enlisted Men                      Vehicles   

Headquarters            4                                45                                        19 

(Platoon) 

 

Platoon            1                                68                                        10 

(3 in total)           (3)                           (204)                                      (30) 

 

 

TOTALS            7                               249                                        49  

 

 

 

 

* PLATOONS REPLACED SECTIONS AND SECTIONS REPLACED 

SUBSECTIONS IN 1943.   
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Appendix 7 

 

Table of Organization and Equipment 

 

ROYAL CANADIAN ENGINEERS, FIELD COMPANY, 1944 & 1945 

Vehicles & Equipment 

   

 

 

Headquarters      -Wireless “N” Section 

        -15 cwt Lorry 

       -Wireless 

        -15 cwt Lorry (Armored) 

       -Light Recce 

        -Jeep  

       -Light Recce 

        -Jeep 

         -Motorcycle 

       -Office  

        -3-ton G.S. Lorry 

       -Petrol Breakdown Vehicle 

        -3-ton Derrick 

       -Kitchen & Officers Mess  

        -15 cwt Lorry 

       -Water Truck 

        -15 cwt Lorry Water 

       -Cooks 

        -3-ton G.S. Lorry 

       -HQ Tools 

        -3-ton G.S. Lorry 

       -Q.M. Stores 

        -3-ton G.S. Lorry 

       -Mine Stores 

        -3-ton G.S. Lorry 

 

Platoon       -Platoon HQ 

        -15 cwt Lorry (Armored) 

        -Jeep 

        -Motorcycles (x 3)  

       -Section (4 Sections per Platoon)  

        -15 cwt Lorry (Armored) 

        -15 cwt G.S. Lorry 

        -3-ton Derrick (x 3) 
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       -Support  

      (Compressor, Cooks, Platoon Stores) 

        -3-ton G.S. Lorry 

        -15 cwt G.S. Lorry 

        -3-ton Derrick 

 

Weapons: (See Appendix 3) 
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Appendix 8 

 

Table of Organization and Equipment 

 

COMPOSITION OF CANADIAN INFANTRY DIVISION 

(3rd Canadian Infantry Division) 

   

 

Organic Units 

 

Infantry 

 

Headquarters 

2nd 7th Infantry Brigade 

2nd 8th Infantry Brigade 

2nd 9th Infantry Brigade 

2nd 3rd Infantry Divisional  

 

Artillery 

 

Headquarters 

2nd 12th Field Regiment 

2nd 13th Field Regiment 

2nd 14th Field Regiment 

2nd 3rd Anti-Tank Regiment 

2nd 4th Light Anti-Aircraft Regiment 

 

Engineers 

 

Headquarters 

2nd 3rd Field Park Company 

2nd 3rd Divisional Bridging Platoon 

2nd 6th Field Company 

2nd 16th Field Company 

2nd 18th Field Company 

 

Electrical Engineers 

 

Headquarters 

2nd 7th Infantry Brigade Workshop 

2nd 8th Infantry Brigade Workshop 

2nd 9th Infantry Brigade Workshop 
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Medical 

 

2nd 5th Field Dressing Station 

2nd 7th Field Dressing Station 

2nd 7th Field Hygiene Section 

 

Reconnaissance 

 

2nd 7th Reconnaissance Regiment 

 

Other 

 

Divisional Signals 

The Cameron Highlanders of Ottawa (machine gun) 

Defence and Employment Platoon 

Divisional Ordinance Field Park 

Divisional Postal Unit 

4th Provost Company 

Divisional Sectional Army Catering Pool 

Divisional Reception Camp 

5th Base Transport Platoon 

3rd Special Investigative Section (Lower Establishment) 
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Appendix 9 

 

Table of Organization 

 

AMERICAN (Corps Of Engineers) 

Engineering Organizations held at various command levels 

   

 

Army, Corps, Communications Zone (Comm-Z) and Advanced Sector (ADSEC)  

 

(Main) 

-Heavy Pontoon Battalions 

-Combat Companies 

-Engineer Combat Groups 

-Depot Companies 

-Light Equipment Companies 

-Light Pontoon Companies 

-Maintenance Companies 

-Treadway Bridge Companies 

-Port Construction and Repair Headquarters 

-Special Brigades 

-General Service Regiments 

-Special Service Regiments 

-Special Shop Battalions 

-Base Depot Companies 

-Base Equipment Companies 

-Dump Truck Companies 

 

Infantry Division 

 

-Combat Battalions 

 

(Non-Organic Attached) 

-Heavy Pontoon Battalions 

-Combat Companies 

-Engineer Combat Groups 

-Depot Companies 

-Light Equipment Companies 

-Light Pontoon Companies 

-Maintenance Companies 

-Treadway Bridge Companies 

 

Armor Division 

 

-Armored Engineer Battalions 

(Non-Organic Attached: similar to Infantry) 
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Appendix 10 

 

Table of Organization and Equipment 

 

AMERICAN ENGINEER COMBAT BATTALION, 1943 

Personnel and Vehicles 

 

 

                   Officers                  Enlisted Men                      Vehicles   

Headquarters           12        119    26 

(Company)                          

 

Company                                         5                               176                                     66 

(3 per Battalion)                    (15)                            (528) 

 

 

TOTALS            27                              647                    92 
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Appendix 11 

 

Table of Organization and Equipment 

 

AMERICAN ENGINEER COMBAT BATTALION, 1943 

Vehicles & Equipment 

   

 

 

Headquarters      -Air Compressor (x 1)  

       -Water Supply Equipment (x 4) 

       -Welding  Equipment (x 1) 

-Assault Boat (x 14) 

       -2 ½ -ton Trailer (x 1) 

       -1-ton Trailer (x 9) 

       -1/2 –ton Truck (x 4)  

       -3/4 –ton truck, Weapons Carrier  

       (x 5)  

       -3/4 –ton truck, Command (x 2)  

       -2 ½ -ton truck, Cargo (x 10) 

       -4-ton Wrecker (x 1)  

 

Weapons: 

       -Pistol (x 3) 

-Carbine (x 30) 

       -Rifle (x 82) 

       -Submachine Gun (x 4)  

       -Heavy Machine Gun (x 3)  

       -Rocket Launcher (x 2)  

    

            

 

Company      -Air Compressor (x 1)  

-Tractor (x 1)  

-8-ton Trailer (x 1)  

       -2 ½ -ton Trailer (x 3)  

       -1-ton Trailer (x 4)  

       -1/2 –ton Truck (x 4)  

       -3/4 –ton truck, Weapons Carrier 

       (x 1) 

       -3/4 –ton truck, Command (x 1)  

       -2 ½ -ton truck, Cargo (x 4) 

       -2 ½ -ton truck, Dump (x 9) 

       -4-ton truck, Cargo (x 1)  
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Weapons:       -Carbine (x 12) 

       -Rifle (x 160) 

       -Submachine Gun (x 4) 

       -Light Machine Gun (x 6) 

       -Heavy Machine Gun (x 8) 

       -Rocket Launcher (x 9) 
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Appendix 12 

 

Table of Organization and Equipment 

 

AMERICAN ENGINEER COMBAT BATTALION, 1944 & 1945 

Personnel and Vehicles 

 

 

                   Officers                  Enlisted Men                      Vehicles   

Headquarters           12        109    31 

(Company)                          

 

Company                                         5                               176                             60             

(3 per Battalion)                    (15)                            (510) 

 

 

TOTALS            27         619             91                  
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Appendix 13 

 

Table of Organization and Equipment 

 

AMERICAN ENGINEER COMBAT BATTALION, 1944 & 1945 

Vehicles & Equipment 

   

 

 

Headquarters      -Air Compressor (x 1)  

       -Shop Equipment, Motorized (x 1) 

       -Water Supply Equipment (x 4) 

       -Welding  Equipment (x 1) 

-Assault Boat (x 14) 

       -2 ½ -ton Trailer (x 1) 

       -1-ton Trailer (x 9) 

       -1/2 –ton Truck (x 4)  

       -3/4 –ton truck, Weapons Carrier  

       (x 7)   

       -2 ½ -ton truck, Cargo (x 10) 

       -4-ton Wrecker (x 1)  

 

Weapons: 

       -Pistol (x 3) 

-Carbine (x 29) 

       -Rifle (x 88) 

       -Submachine Gun (x 4)  

       -Heavy Machine Gun (x 3)  

       -Rocket Launcher ( ? )  

    

            

 

Company      -Air Compressor (x 1)  

-Tractor, 55 DBHP (x 1)  

-Tractor, 70, DBHP (x 1)  

-20-ton, semi-trailer (x 1) 

-8-ton Trailer (x 1)  

       -2 ½ -ton Trailer (x 10)  

       -1-ton Trailer (x 4)  

       -1/4 –ton Truck (x 4)  

       -3/4 –ton truck, Weapons Carrier 

       (x 2)  

       -2 ½ -ton truck, Cargo (x 4) 

       -2 ½ -ton truck, Dump (x 9) 

       -6-ton truck, Prime Mover (x 1)  
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Weapons:       -Carbine (x 12) 

       -Rifle (x 100 +) 

       -Submachine Gun (x 4) 

       -Light Machine Gun (x 18) 

       -Heavy Machine Gun (x 3) 

       -Rocket Launcher (x ? ) 
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Appendix 14 

 

Table of Organization and Equipment 

 

COMPOSITION OF AMERICAN INFANTRY DIVISION 

(28th Infantry Division, “Keystone Division”, “Bloody Bucket”) 

   

 

Organic Units 

 

Infantry 

 

109th Infantry Regiment 

110th Infantry Regiment 

112th Infantry Regiment 

 

Reconnaissance 

 

28th Reconnaissance Troop (Mechanized) 

 

Engineer 

 

103rd Engineer Combat Battalion 

 

Medical 

 

103rd Medical Battalion 

 

Division Artillery 

 

107th, 109th, 229th Field Artillery Battalion (105 mm Howitzer) 

 

108th Field Artillery Battalion (155 mm Howitzer) 

 

Special Troops 

 

728th Ordinance Light Maintenance Company 

28th Quartermaster Company 

28th Signal Company 

Military Police Platoon 

Headquarters Company 

Band 
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Engineer Attachments 

(above organic engineer battalion) 

 

1171st Engineer Combat Group (20th and 1340th Engineer Combat Battalions 

      -24 October -19 November 1944 

146th Engineer Combat Battalion 

      -30 October-19 November 1944 

44th Engineer Combat Battalion 

      -17 December-22 December 1944 

209th Engineer Combat Battalion 

      -20 January (1944) – 5 February 1945 

1282nd Engineer Combat Battalion 

      -27 April 1945 – 20 May 1945 

1185th Engineer Combat Battalion 

      -27 April 1945 – 20 May 1945 

288th Engineer Combat Battalion 

      -27 April 1945 – 20 May 1945 

1286th Engineer Combat Battalion 

      -27 April 1945 – 20 May 1945 
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Appendix 15 

 

Table of Organization and Equipment 

 

GERMAN INFANTRY DIVISION, 1943 

Personnel 

  

      Total Officers and Enlisted Men 

 

Headquarters       152 

 

Reconnaissance Battalion     575    

  

Infantry Regiments (x 3)     9,477 

 

Artillery Regiment      2,700 

 

Engineer Battalion      800 

 

Antitank Battalion      599 

 

Signal Battalion      474 

 

Services       2,200 

 

TOTAL        16,977 
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Appendix 16 

 

Table of Organization and Equipment 

 

GERMAN INFANTRY DIVISION, 1943 

Vehicles 

 

          Motor        Horse (drawn   

    Motorcycles     Vehicles     Vehicles)           Horses 

 

Headquarters         17           31           --------                      20 

    

Reconnaissance Battalion       35                       30                  3          213 

      

Infantry Regiments (x 3)     135             219    642                    1,923 

 

Artillery Regiment                   38             35    226       2,211  

 

Engineer Battalion        43                         87              19                         52 
    

Antitank Battalion                   64                        113          --------        -------- 

   

Signal Battalion        32                        103                7                         52 

    

Services         98                        325               30                       218 

    

 

TOTAL                               462                        943              927                   4,689 
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Appendix 17 

 

Tonnage Classifications 

 

AMERICAN, BRITISH, CANADIAN  

(Bridges, Rafts, Boats, Roads) 

 

 

Class 5 – (5-ton loads) A mix of Infantry and light truck traffic (jeeps, small tonnage 

trucks).  

 

Class 9 – (9-ton loads) A variety  3-ton six wheeled trucks or similar vehicles, light 

artillery.   

 

Class 12 – (12-ton loads) A variety of 12-ton vehicles including truck, truck and trailer, 

light armor.  

 

Class 18 – (18-ton loads) A variety of 18-ton vehicles including, trucks, medium 

artillery, and light armor.  

 

Class 24 – (24 ton loads)  A variety of 24-ton vehicles including trucks, trucks and 

trailers, heavy artillery and mixed density high-flow traffic.   

 

Class 40 – (40-ton loads)  A variety of 40-ton loads including trucks, trucks and trailers, 

medium armor (Cromwell, Churchill and Sherman tanks), heavy artillery, high density 

traffic.  This was the most common tonnage weights for tactical bridging (Bailey, 

Treadway, and Ponton) during the Northwest European Campaign.  

 

Class 70 – (70 – ton loads)  A variety of 70-ton loads including heavy trucks, trucks and 

trailers, medium and heavier armor, heavy artillery, high density traffic. This was the 

second most common tonnage weights for tactical bridging (Bailey, Treadway, 

Ponton) and the singular most common tonnage weight for semi-permanent 

bridging during the Northwest European Campaign. Class-40 tactical bridges were 

often upgraded to Class-70.  By the end of the war Class-70 became as common as 

Class-40.  
 

 Tonnage = Short Ton – 2000 Pounds (U.S.) Long Ton – 2240 Pounds (U.S.) 

 

 Bridges were built according to the classifications above and troop and equipment 

weight passed over those structures was to be at or below the posted tonnage.  

Class designations were posted on both vehicles and bridges. (Same held true for 

rafts and boats).  In terms of vehicle a placard on the front of the vehicle 

designated its weight.  For example a Jeep was a ¼ ton vehicle and could safely 

cross any of the common tonnage road, bridge and raft varieties used in 

Northwest Europe.  
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Appendix 18 

 

Tactical Bridge Types 

 

AMERICAN, BRITISH, CANADIAN  

 

 

 

Bailey Bridge (variety of Classes up to Class-70) - Common issue tactical bridging unit 

which could be used as a “dry” or “wet” set.  It could be free standing or used on pontoon 

equipment.  It was used as both a tactical semi-permanent bridge.  Was used by all Allied 

Armies and Allied engineers. 

 

Treadway Bridge (variety of Classes up to Class-70) – American tactical “wet” bridge 

set used in concert with heavy pneumatic pontons.  This bridging set used a narrow track 

metal flooring and was used primarily for armored units and the crossing of medium 

sized tanks.   
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