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Date of 

HISTORIC AMERICAN ENGINEERING RECORD 

CHITTENDEN MEMORIAL BRIDGE 

HAER No. WY-88 

Spanning the Yellowstone River, 2 miles south-southwest of Canyon Village, 
Yellowstone National Park, Park County, Wyoming. 
UTM: Crystal Falls, Wyoming, 7.5 Minute. 
Zone 12 539450mE 4950435mN 

Construction: 1962; replacing original Melan arch structure constructed in 1903 

Type of 
Structure: Vehicular bridge 

Use: Vehicular traffic 

Designer/ 
Engineer: Bureau of Public Roads 

Fabricator/ 
Builder: C. M. Smith Construction Company 

Owner: Department of the Interior, National Park Service 

Significance: The Chittenden Memorial Bridge, and its predecessor on the same site, provided 
vehicular access to the South Rim of the Grand Canyon of the Yellowstone and 
Artist Point. The bridge's name honors Hiram M. Chittenden, who was the U.S. 
Army Corps of Engineers officer in charge of road construction in Yellowstone 
National Park from 1891-1893 and from 1899-1906. Chittenden built the first 
bridge on the site in 1903. 

Project 
Information: Documentation of the Chittenden Memorial Bridge is part of the second phase of 

the Yellowstone Roads and Bridges Recording Project, conducted during the 
summer of 1999 by the Historic American Engineering Record (HAER), under 
the co-sponsorship of the Federal Lands Highway Program of the U.S. 
Department of Transportation, the NPS Park Roads and Parkways Program, and 
Yellowstone National Park. HAER undertook phase one of the Yellowstone 
Roads and Bridges Recording Project in 1989. 

The project was conducted under the supervision of Todd Croteau, HAER Project 
Leader, and Tim Davis, HAER Historian. The field team included Jill Patricia 
Caouette, Field Supervisor and Architect; Nancy M. McClure, Historian; Forrest 
Huisman, Architect; and Meredith Mitchell, Landscape Architect. Large-format 
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photography was produced by Jet Lowe. Justine Christianson, HAER Historian, 
prepared the documentation for transmittal to the Library of Congress. 

FOR THE HISTORY OF THE GRAND LOOP ROAD, LAKE JUNCTION TO TOWER 
JUNCTION, SEE HAER No. WY-33, "TOWER CREEK BRIDGE" 

FOR PREVIOUS DOCUMENTATION ON YELLOWSTONE ROADS AND BRIDGES, SEE: 

HAER No. WY-24 
HAER No. WY-3 
HAER No. WY-7 
HAER No. WY-9 
HAER No. WY-10 
HAER No. WY-12 
HAER No. WY-25 
HAER No. WY-26 
HAER No. WY-27 
HAER No. WY-28 
HAER No. WY-29 
HAER No. WY-30 
HAER No. WY-31 
HAER No. WY-32 
HAER No. WY-33 
HAER No. WY-34 
HAER No. WY-35 
HAER No. WY-36 
HAER No. WY-37 
HAER No. WY-38 
HAER No. WY-39 
HAER No. WY-40 
HAER No. WY-44 
HAER No. WY-46 
HAER No. WY-47 
HAER No. WY-48 
HAER No. WY-49 
HAER No. WY-50 
HAER No. WY-86 
HAER No. WY-87 

YELLOWSTONE ROADS AND BRIDGES 
GOLDEN GATE VIADUCT (see also WY-46) 
GARDNER RIVER BRIDGE 
FISHING BRIDGE 
OBSIDIAN CREEK BRIDGE 
LAMAR RIVER BRIDGE 
CUB CREEK BRIDGE 
CRA WFISH CREEK BRIDGE 
FIREHOLE RIVER BRIDGE, Fountain Freight Road 
SEVEN MILE BRIDGE 
GIBBON RIVER BRIDGE I 
GIBBON RIVER BRIDGE II 
ISA LAKE BRIDGE 
OTTER CREEK BRIDGE 
TOWER CREEK BRIDGE 
LAV A CREEK BRIDGE 
SEDGE CREEK BRIDGE 
TLF CREEK BRIDGE 
RWC CREEK BRIDGE 
FHWA CREEK BRIDGE 
SODA BUTTE CREEK BRIDGE I 
PEBBLE CREEK BRIDGE 
FIREHOLE RIVER BRIDGE, Grand Loop Road 
GOLDEN GATE VIADUCT (see also WY-3) 
OTTER CREEK BRIDGE II 
NEZ PERCE BRIDGE 
PELICAN CREEK BRIDGE 
SODA BUTTE CREEK BRIDGE II 
LOOP BRIDGE 
CANYON BRIDGE 
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After exploring Yellowstone National Park in 1872, Nathaniel P. Langford, the park's first 
superintendent, proclaimed that it was impossible "to convey the faintest idea of the grandeur of 
the mountain and river scenery everywhere present" in the new reserve. He added, ''we venture 
to say that there is not in the world, within the same limit, so many wonderful freaks of physical 
geography, so much to amaze and delight the beholder." Providing access to these wonders 
through trails and roads was the primary goal of the park's early administrators. 1 

Langford marveled at the geysers and other natural features, but characterized the Grand Canyon 
of the Yellowstone, with its two spectacular waterfalls as "perhaps the most stupendous elements 
of scenery in the park." The forty mile long canyon, according to Langford, "present[ ed] to the 
eye the most wonderful chasm in the world. Jets of hot vapor issue from its sides, and color 
them with the most brilliant colors of nature." The depth of the canyon varied from 1,000' to 
3,000', with nearly vertical walls in many places. While this added to the dramatic scenic 
qualities of the canyon, it also presented obstacles to travelers seeking access to the views.2 

In 1878, Superintendent Philetus W. Norris continued exploration of the area around the Grand 
Canyon of the Yellowstone. He determined that "any possible route upon either side of the 
Grand Cafion ... will be elevated and expensive, especially for a wagon-road." Deciding that a 
wagon route along the South Rim would be ''utterly impracticable" because of the difficulty of 
crossing the Yellowstone River, Norris focused his energy on improving trails on the North Rim, 
as did his immediate successors. 3 

In 1883, the U.S. Army Corps of Engineers assumed responsibility for road construction in 
Yellowstone and assigned Lt. Dan C. Kingman to the park to direct the work. Kingman 
continued to improve roads and trails on the North Rim, but topographical challenges and the 
remote location of the site handicapped him in extending road access to the South Rim. The 
park's only sawmill and lumberyard were located at Mammoth Hot Springs, seventy miles away. 
Transporting finished lumber to the canyon area for the construction of bridges would be 
prohibitively expensive. Kingman could only build relatively small bridges of timber, with 
decking covered with marsh grass, sod, and gravel. Although he had contemplated constructing 
a bridge across the Yellowstone River to provide access to the South Rim, the large structure that 
would be necessary could not be built without enormous expense in transportation of materials or 
by moving the sawmill nearer to the site. 4 

1 Report of the Superintendent of the Yellowstone National Park to the Secretary of the 
Interior for the Year 1872, 7 (hereafter, all annual reports of the superintendent are cited as 
Superintendent's Annual Report). 

2 Superintendent's Annual Report, 1872, 7. 
3 Superintendent's Annual Report, 1878, 984; 1882, 6. 
4 Dan C. Kingman to Chief of Engineers, 24 November 1884, in Documents Relating to 

Yellowstone National Park, Yellowstone National Park Research Library, Mammoth Hot 
Springs, Wyoming (hereafter cited as YNP Library). 
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Providing access to the south side of the river remained a major goal of park administrators. One 
of artist Thomas Moran's most popular paintings of the region, Grand Canyon of the 
Yellowstone, was based on a watercolor sketch done from "Artist Point" on the South Rim. To 
facilitate access to this view, Kingman's successor, Capt. Clinton B. Sears, suggested in 1887 
that "perhaps a footbridge will be thrown across the river just above the Upper Falls." Sears' 
casual reference ignored the danger involved in "throwing" a structure over the Yellowstone at 
the point where the river breaks into rapids and begins its descent over the two falls. There is no 
evidence that the project went beyond this comment.5 

In 1889, when contemplating the amount of work necessary to complete the proposed road 
system, Maj. Charles J. Allen reported a "strong demand" for a bridge spanning the Yellowstone 
River above the Upper Falls. Yet, the Corps of Engineers still had 166 miles of planned roads to 
build and did not have the time or funding to add new work to the project. The focus in the 
canyon area remained on improving and realigning roads on the North Rim, and the 
contemplated bridge over the Yellowstone again got no farther than a line in the annual report. 6 

In 1891, Capt. Hiram M. Chittenden of the Corps of Engineers was assigned to Yellowstone as 
officer in charge of road construction work. Chittenden was to serve two productive tours in the 
park, from 1891 to the spring of 1893, and again from 1899 to 1906, when he was transferred to 
the Pacific Northwest. Former Yellowstone National Park Historian Aubrey Haines has noted 
that Chittenden stood out among the "many capable officers" of the Corps assigned to 
Yellowstone. Haines noted that "he prosecuted the work with unusual ability, energy, and 
imagination." One of Chittenden's major accomplishments was the completion of the bridge 
across the rapids of the Yellowstone River.7 

THE MELAN ARCH BRIDGE 

In 1892, the manager of the Yellowstone Park Association, which had been incorporated as park 
hotel concessionaire in 1886, revived the idea of a foot or bridle bridge across the river above the 
falls. Completion of the association's Canyon Hotel on the north side of the river in 1889 gave it 
an interest in encouraging longer visits to the canyon area. A letter from the manager to 
Chittenden urged him to consider the benefits of such a project. In his 1892 report to the Chief 
of Engineers, Chittenden wrote, "It is said by those who have seen the canyon and falls of the 
Yellowstone from the right bank of the river that the view even excels that from Lookout and 

5 Aubrey L. Haines, The Yellowstone Story: A History of Our First National Park, vol. 1 
(Yellowstone Library and Museums Association, 1977; reprint, Niwot, CO: Yellowstone 
Association for Natural Science, History, and Education with University Press of Colorado, 
1996), 146; "Construction and Improvement of Roads and Bridges in the Yellowstone National 
Park," extract from Annual Report of the Chief of Engineers to the Secretary of War, 1887, 3139 
(hereafter cited as "Construction and Improvement," ARCE). 

6 "Construction and Improvement," ARCE, 1889, 2859, 2862-63; 1890, 3595. 
7 Haines, Yellowstone Story, vol. 2, 465-66. 
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Inspiration Points," two more accessible viewpoints located on the left, or north bank. Always 
concerned that visitors have access to the park's extraordinary scenery, Chittenden recommended 
that road projects "include a bridge across the river at this point and a road down the river 
sufficiently far to take in the most interesting portions of the canyon." For the time being, he 
suggested construction of an 80'-span bridle path bridge.8 

Chittenden believed in finding the proper balance between preserving natural features and 
developing facilities to provide access to the park's scenic resources. He believed that sensitive 
design appropriate to its setting would not mar the scenery, and suggested that park structures 
themselves could be objects of beauty. In describing the bridge site, the engineer noted, "This 
point is a very interesting one, being in the midst of the heavy rapids of the river and 
immediately above the brink of the Upper Falls. When a permanent bridge is built there it 
should be of a style and character in keeping with the magnificence of the surroundings." While 
a utilitarian steel or wood truss bridge might be cheaper to construct, he advised that a stone arch 
structure, if not too costly, "would certainly be more appropriate than any other form of structure 
could be."9 

During the 1892 construction season, plans for a bridge across the river had to be put on hold 
while work crews upgraded existing roads and trails. Chittenden concentrated on the North Rim 
road and planned for the construction of a large bridge over Jay Creek, which entered the 
Yellowstone River from the north, just to the west of Cascade Creek. 10 In the spring of 1893, the 
Corps reassigned Chittenden to Louisville, Kentucky, with as yet no bridge crossing to the south 
side of the Yellowstone River. 11 

In 1894, oversight of road construction work was transferred to the military superintendent of the 
park. Taking up the idea of a bridge across the Yellowstone, Superintendent George S. Anderson 
took measurements to determine the necessary span in 1896. Anderson had decided that, "if the 
expenditure should not prove to be too great, I shall endeavor to have a sightly steel or iron 
structure erected, over which tourists may pass to view the canyon from the eastern [south] 
bank." The chief engineer of the Northern Pacific Railroad assisted Anderson with the project, 
allowing plans for an iron structure to be produced in his office. According to Haines, the design 
"was exactly what one would expect: a utilitarian structure with a strong resemblance to every 
bridge on the Northern Pacific line." Anderson estimated that only $5,000 would be necessary 
for the construction of this bridge, plus an additional small sum for building a road to Artist 

8 Haines, Yellowstone Story, vol. 2, 42, 47; "Construction and Improvement," ARCE, 
1892, 3451. 

9 "Construction and Improvement," ARCE, 1892, 3451. 
10 For a discussion of the bridges over Jay Creek, see Historic American Engineering 

Record (HAER), National Park Service, U.S. Department of the Interior, "Canyon Bridge," 
HAER No. WY-87. 

11 "Construction and Improvement," ARCE, 1893, 4397; Haines, Yellowstone Story, vol. 
2,220. 
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Point. Although the plans were completed, construction had not begun by the time of Anderson's 
transfer out of the park in June 1897 .12 

In 1899, control of road work and of appropriations for road construction was transferred back to 
the Corps of Engineers. In April, Chittenden was reassigned to Yellowstone. Even before 
leaving St. Louis, Chittenden submitted detailed plans for the bridge he hoped to build. Without 
it, tourists could only reach the south side of the Yellowstone River by boat or by fording during 
extremely low water, impossible for much of the year. Because few visitors attempted this, the 
South Rim of the canyon, which Chittenden felt was "the principal scenic part of the park," had 
"always remained excluded from the sightseer."13 Chittenden reiterated his earlier concern for 
the appearance of the bridge site, stating, "As the situation is one of magnificent scenery, it has 
always seemed to me that any common form of bridge, like a truss of wood or iron, would be out 
of place." He had determined that the stone arch he had contemplated earlier would be 
prohibitively expensive, but believed that a new reinforced concrete arch design developed by 
Austrian engineer Joseph Melan provided the solution. Melan's design, first patented in the 
United States in 1893, combined two well-known systems of arch construction, the masonry arch 
and the iron arch rib. Parallel iron or steel I-beams were curved to follow the contour of the arch, 
which was formed by encasing the structure in concrete. The result was a closed-spandrel bridge 
resembling traditional masonry construction, but with a less massive profile.14 

Chittenden believed that the design embodied the appropriate combination of"aesthetic design, 
great strength, and low cost." The design was patented, but the royalty fee would cost a nominal 
$10. Chittenden included a drawing of the proposed structure, photographs of the site, and 
clippings of other applications of the Melan arch with his letter to the Chief of Engineers. 15 

Referring back to his own survey of the area in 1892, Chittenden proposed constructing the 
bridge at a point where the river narrowed to 47' and the banks were composed of rock. He 
concluded that this point was "the most convenient place to the public, and the easiest place to 
build a bridge." The location would make construction "comparatively cheap," although 
Chittenden's estimate still came to $20,000. Much of the expense would be incurred by 

12 Superintendent's Annu(ll Report, 1896, 8-9; "Construction and Improvement," ARCE, 
1896, 5; Haines, Yellowstone Story, 221,455. 

13 U.S. Senate Document No. 226, 56th Congress, 1st Session, "Roads in the Yellowstone 
National Park, Letter from the Acting Secretary of War," 16 March 1900, 4, in Roads in the 
Yellowstone National Park, YNP Library. 

14 U.S. Senate Document No. 226, Roads in the Yellowstone National Park, 5; Carl W. 
Condit, American Building Art: The Nineteenth Century (New York: Oxford University Press, 
1960), 249; Donald C. Jackson, Great American Bridges and Dams (Great American Places 
Series/The Preservation Press, 1988), 228; Historic American Engineering Record (HAER), 
National Park Service, U.S. Department of the Interior, "Addendum to Melan Arch Bridge," 
HAER No. IA-15. 

15 U.S. Senate Document No. 226, "Roads in the Yellowstone National Park," 5-6; 
Haines, Yellowstone Story, vol. 2,243. See Figure 1, Appendix A. 
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transportation costs to the remote location. He noted that a similar structure could be erected in 
St. Louis for $4,000. An additional $6,000 would be necessary for the three miles of road along 
the south bank to Artist Point. 16 

Chittenden hoped the Chief of Engineers would approve his plans before he departed St. Louis 
for Yellowstone so the work could proceed as soon as he arrived. He had already considered the 
difficulty of construction over the powerful Yellowstone River. The falsework, or forms for 
pouring the concrete, would have to be suspended from the steel arch girders once they were in 
place. This would also have the benefit of placing the necessary strain on the iron before the 
concrete set so that settlement would not occur when the forms were removed. 

Concerned for the safety of future travelers, Chittenden pointed out that although the concrete 
alone would make a strong bridge without the reinforcing iron, the iron itself was "of strength 
sufficient to sustain the bridge load with four feet of solid ice on top of it." Chittenden 
concluded, "The combination, therefore, gives an exceptionally safe structure -- a very important 
matter in so dangerous a situation." The Chief of Engineers approved Chittenden's plans for the 
bridge four days later; funding requests would still need approval by the Secretary of War and by 
Congress. 

To aid congressional passage of the requested appropriations, Chittenden prepared a list of his 
proposed projects with a justification for each. The bridge over the Yellowstone, Chittenden 
insisted, had "long been of urgent importance. The public is still (twenty-seven years after 
creation of Park) entirely shut out from views on [the] right bank of the Yellowstone." He cast 
the bridge as a necessity for providing public access as well as for proper policing of the park, 
emphasizing the benefits the bridge would provide, both for tourists and for park patrols 
protecting the eastern side of the park. In proposing the Melan arch, Chittenden reiterated that 
"no cheap iron or wooden structure should be considered."17 

Park Superintendent Oscar J. Brown backed Chittenden on the importance of a bridge over the 
Yellowstone, emphasizing in his annual report, "This bridge should be built both as a means of 
protection and for the opening up of the east side of the river to tourists." The only way to access 
the south side of the Yellowstone was to cross on ice during the winter or to ford it during the 
summer, which was impossible during high water and only practical at a few places when the 
water was low in late summer.18 

16 U.S. Senate Document No. 226, "Roads in the Yellowstone National Park," 5; 
Superintendent's Annual Report, 1899, 10-11. 

17 U.S. Senate Document No. 226, "Roads in the Yellowstone National Park," 5-6; 
"Improvement of the Yellowstone National Park, including the Construction, Repair, and 
Maintenance of Roads and Bridges," extract from Annual Report of the Chief of Engineers to the 
Secretary of War, 1900, 5414 (hereafter cited as "Improvement," ARCE). 

18 Superintendent's Annual Report, 1899, 11. 



CHITTENDEN MEMORIAL BRIDGE 
HAER No. WY-88 

(Page 8) 

Commencement of construction on the bridge did not proceed as quickly as Chittenden had 
hoped, but by 1903, the steel for the bridge had been purchased and delivered to the park. Work 
began that summer. In a later summary of the construction of the bridge, Chittenden again 
pointed out that ''the remarkable scenic attractions of the rapids made any ordinary structure 
seem out of place." With this concern in mind, he stated, "it was decided to build something 
worthy of the situation and a single arch of slender profile," the Melan arch, fulfilled these 
requirements perfectly.19 

The location of the bridge site over the rapids of the Yellowstone River made the erection of the 
falsework for the pouring of the concrete the most dangerous part of the construction. To 
support the forms, Chittenden and his crew built a temporary pier in the swift rapids of the river 
just above the Upper Falls. Built of green timber cribbing filled with rock, the pier rested around 
a natural rock ledge in the river bed. This ledge helped anchor the pier, and gave workers a solid 
base on which to set posts that would support much of the weight of the formwork.2° Chittenden 
noted that during construction, "there would be small chance of escape for any one falling into 
the stream." The one man who tumbled from the structure was lucky enough to be swept safely 
into shallow water near the shore and not over the Upper Falls, which were located just 
downstream.21 

Chittenden directed that the concrete work be completed in one continuous pour to enhance the 
span's structural integrity and eliminate any visible seams on the bridge. He elaborated on this 
impressive engineering feat in his book The Yellowstone National Park: 

The concrete work, contrary to usual practice at that time with such large masses, was 
placed in one continuous operation. This would have been simple enough with a 
mechanical mixer, but was much more difficult where the mixing was done by hand. 
Elaborate preparations were made. All the material -- gravel, broken rock, sand, cement -
- was gathered and distributed at convenient points about the site. A date was chosen in 
full moon in August and a temporary electric lighting plant was installed. A force of 150 
men was assembled from the various road crews and divided into three shifts. When all 
was ready, the concrete mixing was begun and continued without intermission in 8-hour 
shifts for 74 hours, or until the work was complete.22 

19 "Improvement," ARCE, 1903, 2891; Hiram Martin Chittenden, The Yellowstone 
National Park (copyright Hiram Martin Chittenden, 1895, 1903, 1915; revised, Cincinnati: 
Stewart and Kidd Company, 1917), 246. 

20 See formwork in Figure 2, Appendix A. 
21 Chittenden, The Yellowstone National Park, 246-47; "Technical Report upon the 

Improvement of Yellowstone National Park," 1904, 61, Item 69-2, Army Files, YNP Archives 
(hereafter cited as "Technical Report"). 

22 Chittenden, The Yellowstone National Park, 247. 
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The completed structure, a graceful arch over the rapids, had a 120' span, with a total length of 
160'. 23 The rise of the steel arch girders at the center of the bridge was 15'. The bridge surface 
also had an arched form, with the center 2'-6" higher than the ends. The center point of the 
roadway was approximately 43' above low water. The structure's full width was 18'-6" with the 
roadway itself 14'-6" wide. The design included a narrow walkway on either side, with an iron 
guard rail between the walks and the roadway.24 

Although the abutments made use of the natural volcanic rhyolite rock of the river bank, the 
bridge was constructed of modem engineering materials, including ten steel arch girders. 
According to Chittenden, each girder was made up of four angles that were united by lattice 
work; computation of the strain to which the bridge would be subjected determined the amount 
of steel in each angle. At 12' intervals, the girders were laterally united by cross bars of steel 
bolted to the flanges of the girders. 25 

The closed-spandrel structure was sheathed in concrete, with the concrete arch ring 24" thick at 
the crown of the arch and 48" thick at the spring line. The center line of the arch ring closely 
coincided with the center line of the girders; these in tum were aligned closely with the center 
line of the pressure from the weight of the structure itself. The arch ring, facings, and road 
surface were constructed of Atlas cement in a 1 :2:4 mixture ratio of cement, broken rock, and 
washed sand. The concrete filling for the spandrels and approaches contained a 1 :4:9 mixture of 
Lehigh cement, rock, and natural unwashed gravel. The filling and arch ring formed a 
continuous mass with a total volume of slightly less than 900 cubic yards.26 

The bridge had ornamental railings with stylized oval openings between decorative uprights. 
The forms for the railings were manufactured in St. Paul, Minnesota. Crews molded them in 
place using a Portland cement mix. The concrete for the railings was cast around a steel channel 
supported by steel bars that extended into the body of the bridge structure. The steel bars were 
encased in the concrete that formed the decorative balustrade. At the approach ends and at six 
evenly spaced intervals solid piers interrupted the open pattern of the balustrades.27 

The total cost of the Melan arch bridge was $20,859.65. The road from the bridge to Artist Point 
was constructed at this time as well. The Melan arch bridge over the Yellowstone River was just 
one of the major works planned and executed by Chittenden during his second tour of duty in 
Yellowstone. His other projects during this period included replacement of the Golden Gate 
viaduct south of Mammoth Hot Springs, the erection of Roosevelt Entrance Arch at the North 
gate, and the construction of another large bridge over Cascade Creek in the canyon area. 
Chittenden considered these two spans to be "the largest and most important bridges on the entire 

23 See Figure 3, Appendix A. 
24 Superintendent's Annual Report, 1903, 8; Chittenden, The Yellowstone National Park, 

246; "Technical Report," 59, 60. 
25 Chittenden, The Yellowstone National Park, 246; "Technical Report," 1904, 59. 
26 "Technical Report," 59-60. 
27 Chittenden, The Yellowstone National Park, 246; "Technical Report," 60. 
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road system." Both had been built during the productive 1903 construction season. While they 
were "large and costly," Chittenden insisted that the additional expense was necessary to 
improve and extend the public's access to park scenery.28 

The bridge was quickly recognized as a significant engineering feat and high-quality structure. 
Chittenden was happy to report the first spring after the bridge's construction that ''the opening 
of the present season found it in almost perfect shape, having come through a heavy winter just 
after its completion with no apparent damage." He could also state that "in consideration of the 
great difficulty and cost of the work, owing to its remote location and of its prominence in the 
eye of all visitors to this region, the owners of the Melan arch patents generously waived all 
royalty on this work."29 

Visitors to Yellowstone appreciated both the scenery Chittenden was so conscious of saving and 
the appeal of the bridge design itself. The access it provided to the South Rim also gave tourists 
some of the best views of the falls. In August 1903, Hester Henshall, traveling with her husband 
and a small party with the Wylie Permanent Camping Company, saw the bridge under 
construction. Henshall' s party could not cross the uncompleted bridge to the south side of the 
river, but she was well-pleased with the views from the North Rim, recording in her journal the 
sight of the river from the verge of the falls - "a might[y] volume of water, with foaming crest, 
rushing, tumbling, with a thundering sound as it pitched over the sheer precipice."30 

In 1908, when Mabel Knapp made her trip through the park, she, too, was moved by the sight of 
the falls. Knapp was awestruck by the natural beauty of the canyon, and wrote, "It is as if God 
had kept for His own use one part of His creation, that man might not change but gaze upon in 
awe and wonder, and worship and retire." Even though Knapp felt such emotion over the power 
of nature unmarred by man, the bridge that had carried her across the river did not disturb her. 
She recorded crossing over the "Concrete Bridge of which the smoothness and beauty was new 
and attractive."31 

By the mid-1910s, casual visitors, guidebook writers, and official reports had begun calling the 
Melan arch the "Chittenden Bridge," in recognition of Hiram Chittenden's accomplishment in 
constructing the crossing of the Yellowstone River at the rapids. In the Yellowstone National 
Park Blue Book, Standard Road Guide of Yellowstone, the author informed visitors that the side 

28 Bridge list, Yellowstone National Park, File 1 "1922-1923: Bridges; Dates of 
Construction, Sizes, Costs, Locations; Blueprints, Estimates," Box D-15, YNP Archives; 
"Improvement," ARCE, 1904, 4173. 

29 "Improvement," ARCE, 1904, 4174. 
30 Hester Ferguson Henshall, "Trip Through Yellowstone National Park," 1903, Hester F. 

Henshall Journal, SC 1821, Montana Historical Society, Helena, Montana. 
31 Mabel Fidelia Hale Knapp, "Trip Through Yellowstone," 1908, photocopy of journal, 

Vertical Files, Yellowstone National Park Research Library, Mammoth Hot Springs, Wyoming. 
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trip across the "Chittenden Bridge" to Artist Point was "a beautiful trip which should not be 
missed, as it is one of the best places from which to view the splendor of the Grand Canyon."32 

REPLACEMENT OR PRESERVATION? 

For several years after the construction of the Chittenden Bridge, work in the canyon area 
consisted mainly of improving, surfacing, and widening the roads to the points of interest, 
including the road from the bridge to Artist Point. The park installed platforms and stairways to 
improve access to the views of the falls. The next major construction was the Canyon Bridge 
over Jay Creek along the North Rim road in 1915 (see HAER No. WY-87). In 1917, the Corps 
of Engineers installed 180' oflog guard rail at the east ipproach to the Chittenden Bridge. The 
National Park Service further improved the approaches to the bridge in 1919, after taking over 
administrative and road construction responsibilities in the park the previous year.33 

In the 1930s, assessments of the roads and bridges in the canyon area focused on the need to 
separate vehicular, pedestrian, and horseback traffic in the heavily used area. The narrow width 
of both the Canyon and Chittenden Bridges, which were both approximately 18', made this task 
difficult. Superintendent Roger W. Toll consulted the Bureau of Public Roads about the 
Chittenden Bridge. Because its width was already considered inadequate for the two-way traffic 
it carried, Toll wanted to include widening the bridge to 24' and adding a narrow sidewalk in an 
upcoming grading contract for the loop road from the cascades of the Yellowstone River to 
Canyon Hotel Junction. Toll also noted that the railing of the bridge was in poor condition and 
needed repair or "renewal." Although some work was done in the canyon area in the late 1930s, 
the proposed bridge widening did not occur.34 

By 1959, the condition of the bridge had deteriorated to such an extent that Superintendent 
Lemuel A. Garrison attempted to have money diverted from planned work on the West Entrance 
Road in order to replace the structure. Sanford Hill, Chief of the National Park Service's 
Western Office of Design and Construction, requested that the Bureau of Public Roads begin 
preparing preliminary designs and cost estimates for a new bridge. Approximately $200,000 
would be available from the reprogramming of funds. Hill recognized the importance of the 
location of the bridge; speaking for Garrison and his own office, he noted, "We believe that the 

32 Superintendent's Annual Report, 1916, 17; Margaret Page, "Trip to Yellowstone Park 
and Virginia City Mont.," 1922, Margaret Page Papers, SC 2197, Montana Historical Society, 
Helena, Montana; Official 1920 Yellowstone National Park Blue Book, Standard Road Guide of 
Yellowstone (Original copyright, 1920; reprint, Butte, MT: Pioneer Printing, copyright by E. D. 
Orser, 1972), n.p., Pioneer Museum, Bozeman, Montana. 

33 "Improvement," ARCE, 1905, 2810; 1906, 2255; 1907, 2452; 1915, 3761; 1917, 3749; 
Superintendent's Annual Report, 1919, 33. 

34 Roger W. Toll to J. Elliott, 10 October 1933, File 2 "1925-1935: Bridges, General 
Correspondence; Blueprints, Steel Orders, Details, Stone Orders, Plans, Tracings, Boat House," 
Box D-15, YNP Archives. 
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architectural character should be carefully studied and given considerable weight in arriving at 
the final designs."35 

No progress had been made toward replacing the bridge when, on 17 August 1959, Yellowstone 
suffered an earthquake registering 7 .1 on the Richter scale. Although the most serious damage 
occurred on the west side of the park, where the quake was centered, Yellowstone National Park 
officials, National Park Service regional office personnel, and Bureau of Public Roads engineers 
inspected the Chittenden Bridge following the earthquake. No further damage had occurred from 
the tremors, but age and normal weathering had badly deteriorated the structure. The park 
administration had already set the load limit at a maximum of 5 tons. The inspectors again 
recommended that the park consider replacing the bridge. 36 

Yellowstone National Park Chief Engineer Gerald Rowe had participated in the inspection of the 
bridge following the earthquake. In January 1960 he declared that the need for a new bridge was 
urgent. Further vehicular limits had been placed on the bridge, but by August a more thorough 
inspection had convinced Rowe that it was dangerous for public travel and should be closed 
immediately. In addition to the serious deterioration of the concrete bridge decking, the arch 
rings that provided the main structural support of the bridge showed evidence of several weak 
sections, a condition Rowe attributed to spalling of the concrete. The beams showed lateral 
cracks along their length, and the spandrels exhibited face cracks that appeared to extend into the 
gravity mass. Because of the deteriorated condition of the almost sixty-year-old bridge, Rowe 
recommended it be "completely demolished" and a new bridge be constructed in its place. In 
September, D. M. Goodall, Chief of Western Bridge Design for the Bureau of Public Roads, 
concurred with Rowe's recommendation.37 

The park quickly heeded Rowe's concern over the safety of the structure. On 7 September 1960 
the bridge was closed to all traffic except by written permission of the park superintendent. By 
this time, controversy had already developed regarding the fate of the Melan arch. While the 
park engineer and others involved in road and bridge construction favored replacing Chittenden's 
work with a new structure, others hoped to save this historic bridge by converting it to a 
pedestrian and bridle path crossing and building a new bridge across the Yellowstone in an 
alternate location.38 

35 Sanford Hill to D. C. Harrington, 26 February 1959, File "D-30 Grand Loop Road 
(Major Roads) 1959-1962," Box D-171, YNP Archives. 

36 "Condition Survey Report on Roads and Structure, Quake Damage, Yellowstone 
National Park," 26 August 1959, File "D-30 Grand Loop Road (Major Roads) 1961-62," D-171, 
YNP Archives. 

37 Gerald A. Rowe to Superintendent, 19 January 1960, 31 August 1960, D. M. Goodall 
to Lemuel A. Garrison, 13 September 1960, File "D-30, Roads, Trails and Bridges (Chittenden 
Bridge), (Artist Point Road, Smith, 1247), 1960-63," Box D-173, YNP Archives. 

38 [Luis A. Gastellum] to "All Concerned," 7 September 1960, Chief, WODC to Regional 
Director, 22 January 1960, File "D-30 Roads, Trails and Bridges (Chittenden Bridge), (Artist 
Point Road, Smith, 1247), 1960-63," Box D-173, YNP Archives. 
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Among the proponents ofretaining the bridge as a historic structure were Hiram Chittenden's 
daughter, Eleanor Chittenden Cress, and her husband, retired Army Gen. James B. Cress. In 
October 1959, Eleanor Cress informed Garrison of her shock and distress at discovering the 
proposed fate of the bridge. She pointed out that "it would seem that so much of early 
Americana has fallen by the wayside in our rapid progress, and much regretted later." Cress 
asked if cracks in the concrete might not be sealed to prevent further water infiltration and 
deterioration. The Cresses hoped to convince the Park Service to preserve the bridge as a 
memorial to Chittenden and his status as a significant American engineer and urged Rowe to 
build a new bridge to accommodate modem vehicular traffic. Although Rowe agreed that the 
idea had merit, he was aware that the existing bridge occupied the most practical site for a 
crossing of the Yellowstone River, which he noted was "of course precisely why General 
Chittenden built where he did." Retaining the historic bridge would necessitate an alternate, and 
inferior, location for the new bridge.39 

Although park administrators briefly considered retaining the bridge as the Cresses had hoped, 
practical considerations soon led them to abandon the idea. The bridge was too narrow and weak 
for modem vehicles. It was already restricted to one-way traffic and subject to strict weight 
limits. Alterations to improve its deteriorated structural condition would destroy much of the 

· historic character and beauty of the bridge. Converting it to a walking and horseback bridge 
would allow it to remain unchanged, but would also close the South Rim to vehicular traffic, 
eliminating the very purpose for which the bridge had originally been constructed.40 

Another option was the construction of a modem vehicular bridge in the immediate vicinity of 
the Melan arch. A bridge adjacent to the historic structure would certainly detract from the 
aesthetic qualities of Chittenden's bridge. Building a bridge 100 yards upstream, determined by 
engineers to be the only other logical location for a bridge in the area, would also violate the park 
values Chittenden himself helped develop -- that structures built to provide access to park 
features should also be appropriate in their natural settings. Another bridge would disturb the 
wildlife that frequented the more tranquil river landscape upstream.41 

After considering the difficulties retaining the bridge would entail, the various parties involved in 
making the decision began to favor removal of the Melan arch. In late January 1960, the Chief 
of the National Park Service's Western Office of Design and Construction agreed that 
constructing a new bridge in approximately the same location made the best engineering sense. 
By mid-summer, the Regional Director and the Supervisory Landscape Architect had also 
concurred. Yellowstone's Chief Park Naturalist, Robert N. McIntyre, supported the decision to 
replace the bridge, but proposed that the new structure be a Melan arch bridge "with the same 

39 Chief, WODC to Regional Director, 22 January 1960, Rowe to Superintendent, 19 
January 1960; Eleanor Chittenden Cress to Lemuel A. Garrison, 2 October 1959, File "H30 
Archaeological and Historical Structures 1954-1962," Box H-19, YNP Archives. 

4° Chief, WODC to Regional Director, 22 January 1960. 
41 Rowe to Superintendent, 19 January 1960. 
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aesthetic beauty as the first." McIntyre wanted a modem, strong structure, but hoped it could be 
based closely on Chittenden's original plans, at least in its outward appearance.42 

Engineers and the park superintendent quickly overruled the idea of replacing the Chittenden 
Bridge with a structure of similar design and appearance. Superintendent Garrison, after 
consultation with engineers and the regional office, recommended a new design that would not 
mimic the earlier bridge but exhibit similarly "outstanding character and excellence." Regional 
Director Howard Baker concurred. In his justification to the Director of the National Park 
Service, Baker stated, "We feel the design of the replacement structure should be suited to the 
site, modem in concept, of good taste, have simple lines and be adaptable to modem construction 
methods." He added that "no attempt should be made to compete with or duplicate the design 
executed by Chittenden."43 

By the winter of 1960-1961, the park, the regional office, and the Bureau of Public Roads began 
moving forward with specific plans for the new bridge and the connecting roads leading to it. 
Park Superintendent Garrison wrote to James Cress in March 1961 to inform the family of the 
final ruling. Explaining that Chittenden had chosen the only logical location for a crossing of the 
Yellowstone, Garrison said that the decision to remove the original structure was based on 
Chittenden's "engineering prowess." It was not feasible to build the new bridge upstream, as the 
cost of the much longer structure would be staggering. Garrison explained that the park would 
not try to build a "slavish copy" of the Melan arch, but would instead build a reinforced concrete 
arch that he hoped would be "as fine a contribution to contemporary bridge design as the original 
was to earlier concepts of bridge design." Chittenden had used the most modem design available 
to him; the park would do the same. Eleanor Chittenden Cress wrote back to Garrison that she 
appreciated the consideration the park had given to the matter, and stated that she was certain the 
new bridge would be a fine tribute to her father. 44 

Although Yellowstone National Park and National Park Service personnel decided that the new 
bridge should not mimic Chittenden's original design, they heeded McIntyre's request to name 
the new structure in honor of its predecessor's designer and his engineering feats in the park. A 
plaque on the new bridge would bear the name "Chittenden Memorial Bridge.',45 

42 Chief, WODC to Regional Director, 22 January 1960, Howard W. Baker to Director, 8 
July 1960, Robert G. Hall to Chief, WODC, 20 July 1960, Robert N. McIntyre to 
Superintendent, 27 June 1960, File "D-30, Roads, Trails and Bridges (Chittenden Bridge), (Artist 
Point Road, Smith, 1247), 1960-63," Box D-173, YNP Archives. 

43 Baker to Director, 8 July 1960. 
44 Thomas C. Vint to Chief, WODC, 15 February 1961, Garrison to James B. Cress, 14 

March 1961, Eleanor Chittenden Cress to Garrison, 30 March 1961, File "D-30, Roads, Trails 
and Bridges (Chittenden Bridge), (Artist Point Road, Smith, 1247), 1960-63," Box D-173, YNP 
Archives. 

45 McIntyre to Superintendent, 27 June 1960. 
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Plans for the Chittenden Memorial Bridge were prepared by the Bridge Design Section of the 
Bureau of Public Roads' Region Seven in San Francisco and completed in June 1961. The 
National Park Service and the Bureau of Public Roads advertised the project in August and 
opened bids on 29 August. The C. M. Smith Construction Company of Thermopolis, Wyoming, 
was the successful contractor with the low bid of $207,486.90. The contract was awarded on 7 
September 1961. Financing for the project came from the fiscal year 1962 Park Service Major 
Road Program.46 

Smith Construction began demolition of Chittenden's 1903 Melan arch in the fall. 47 Scaffolding 
was constructed beneath the bridge to prevent debris from falling into the river below. Crews 
broke up the old concrete with air hammers and loaded the pieces into buckets that were then 
hoisted away. The contractor accomplished the removal of the bridge between mid-October and 
1 December 1961. The scaffolding and the old bridge abutments were left in place to assist in 
the construction of the new structure. Adjustment of the scaffolding was completed on 
December 8, and operations ceased for the winter.48 

The contractor resumed work at the end of March 1962, excavating for arch abutments that were 
poured on April 24, May 2, and May 3. Although snow, ice, and equipment problems hampered 
progress, construction of the arch ribs went more smoothly.49 The final pour for the arch ribs was 
completed in June, and pours for the columns began the same day. During work on the bridge's 
approaches, engineers found it necessary to increase the depth of the excavation to reach solid 
rock foundations. Because of the added work, the west abutment was not finished until late June, 
while the east abutment was completed in early September. The original contract had specified a 
completion date of 1 September 1962; because of the delay, this date was extended to October 
15.50 

The contractor completed the bridge deck in three concrete pours, the first on August 1 7, the 
second on September 18, and the final pour on September 24. Following construction of the 
deck, the bridge was considered 84 percent complete, and equipment could again cross to the east 
side of the Yellowstone River. Grading and the placement of base course material were begun 

46 The contract number of the project was 14-10-0100-1247; Monthly Report, 
Yellowstone National Park, June 1961, 15, July 1961, n.p., August 1961, n.p., YNP Library; 
"Final Construction Report (1961-1963), Yellowstone National Park Project 160(Por.), 
Chittenden Memorial Bridge, Yellowstone National Park, Wyoming," Box D-65, YNP Archives. 

47 See Figures 4-6, Appendix A. 
48 Monthly Report, Yellowstone National Park, September 1961, 8, 11; "Final 

Construction Report ... Chittenden Memorial Bridge." 
49 See Figures 7 and 8, Appendix A. 
50 Monthly Report, Yellowstone National Park, March 1962, n.p., June 1962, n.p., July 

1962, 10, September 1962, 6; "Final Construction Report ... Chittenden Memorial Bridge." 
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on the east approach, but cold weather set in and the project was again shut down for the winter 
on 23 November 1962.51 

Although the bridge was considered essentially complete, subcontractor Graham and Hill did not 
return to pave the bridge approaches until July 1963. Finish work such as final rubbing on the 
arches, columns, and abutments, along with some landscaping was also accomplished in the 
summer of 1963. The final inspection of the bridge project was held July 31 and the National 
Park Service formally accepted the work as complete on 2 August 1963. The total cost of the 
project amounted to $226,814.36.52 

The completed Chittenden Memorial Bridge was wide enough to accommodate a two-lane road. 
The structure is an open-spandrel, reinforced concrete arch bridge. The total length is 148', with 
a distance of 117' between the spring lines of the two parallel arches. Eight pairs of vertical 
uprights rising from the arch to the deck supports divide the elevation into six full bays, with 
another partial bay on either end between the last pair of uprights and the rock of the river banks. 
Three cross-braces connect the two arches. The bridge has a simple railing of uprights with two 
horizontal rails between each upright. The edges of the concrete on all parts of the bridge are 
chamfered, eliminating sharp comers. The wing walls are vaguely Art Deco in style and are 
made up of three graduated rectangular piers that decrease in size from the bridge outward. 53 

Yellowstone National Park held dedication ceremonies for the Chittenden Memorial Bridge on 8 
August 1963, with special guests Eleanor Chittenden Cress, her husband, and their daughter in 
attendance. Superintendent John S. McLaughlin described the ceremony as "one of tribute and 
memorial to Hiram Martin Chittenden." McLaughlin commended Chittenden as "the man most 
responsible for much of the present road system in the Park," for his contributions as a historian, 
and for his work on water resources and flood control. 54 Two plaques, one on either end of the 
bridge, designate the bridge as a memorial to Chittenden; these are visible to the passenger side 
of vehicles as they cross over the bridge and read: 

CHITTENDEN MEMORIAL BRIDGE 
General Hiram Martin Chittenden 

Corps of Engineers, United States Army 
1858-1917 

51 Monthly Report, Yellowstone National Park, September 1962, 6; "Final Construction 
Report ... Chittenden Memorial Bridge." 

52 "Final Construction Report ... Chittenden Memorial Bridge." 
53 Monthly Report, Yellowstone National Park, September 1961, 8; "Final Construction 

Report ... Chittenden Memorial Bridge"; team member Jill Patricia Caouette assisted in bridge 
description. 

54 Monthly Report, Yellowstone National Park, August 1963, 3; Superintendent's Annual 
Report, 1964, 1. 
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The original 1903 Melan Arch Bridge provided the first vehicular access to the South Rim of the 
Grand Canyon, opening up some of the most spectacular views of the Grand Canyon of the 
Yellowstone and its Upper and Lower Falls to the majority of tourists visiting Yellowstone 
National Park. Prior to the construction of the bridge only those willing to cross the river on ice 
or ford it at low water in the summer visited the south bank of the Yellowstone River. Access 
gave visitors the chance to see the Lower Falls from the vantage point of early explorers, and to 
see first hand the scene that inspired Thomas Moran to create his well-known painting, the 
Grand Canyon of the Yellowstone. 

The Melan arch bridge embodied Hiram M. Chittenden's philosophy of construction in the 
national parks. While transporting tourists to the scenic features of the park was important as a 
fulfillment of the Organic Act's mandate to provide for "the benefit and enjoyment of the 
people," Chittenden believed that roads and bridges should not intrude too heavily on those 
scenic features. Chittenden asserted that structures should be appropriate for their natural 
settings and exhibit unobtrusive yet pleasing design. Chittenden planned his bridge as an object 
of beauty in its own right, on a par with the scenery of the canyon area, but not overwhelming its 
setting. 

The Chittenden Memorial Bridge, constructed in 1962, continues to provide vehicular access to 
the south side of the Yellowstone River and to Artist Point, one of the most popular viewpoints 
in the park. Its construction required the elimination of a significant structure in the history of 
the road system of Yellowstone National Park, yet it serves as a memorial to Hiram Chittenden 
in recognition of his dedication to the park and his manifold contributions to it. Engineers had 
little choice but to remove the Melan arch bridge due to structural instability and the topography 
and geology of the river banks in the surrounding area. The National Park Service opted to use 
the most modem engineering and construction techniques available at the time, as Chittenden 
had done nearly sixty years before. The result is a bridge perhaps more intrusive to the setting 
and less graceful than the original structure, but one that still provides access to some of the 
park's most inspiring scenery. 



CHITTENDEN MEMORIAL BRIDGE 
HAER No. WY-88 

(Page 18) 

Figure 1: Hiram M. Chittenden's proposed bridge site on the Yellowstone River. Photo courtesy 
Yellowstone National Park Archives, from "Roads in the Yellowstone National Park, Letter from 

the Acting Secretary of War," 1899-1900. 
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Figure 2: Falsework for concrete pour for Melan arch bridge. Photo number YELL 22522, 
courtesy Yellowstone National Park Photo Archives. 
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Figure 3: Melan arch bridge shortly after construction, 1903. Photo number YELL 123296, 
courtesy Yellowstone National Park Photo Archives. 
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Figure 4: Demolition of the Melan arch bridge, October 19, 1961. Photo courtesy Yellowstone 
National Park Research Library, from Monthly Report, Yellowstone National Park, October 

1961. 
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Figure 5: Demolition of the Melan arch bridge, October 19, 1961. Photo courtesy Yellowstone 
National Park Research Library, from Monthly Report, Yellowstone National Park, October 

1961. 
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Figure 6: Scaffolding in place under Melan arch during demolition. The scaffolding was 
retained for use in construction of the new Chittenden Memorial Bridge. From Monthly Report, 

Yellowstone National Park, October 1961. 
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Figure 7: Construction of the Chittenden Memorial Bridge, falsework in place for pouring the 
arch ribs, 23 April 1962. Photo courtesy Yellowstone National Park Archives, from Final 

Construction Report, Chittenden Memorial Bridge. 
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Figure 8: Pouring the concrete for the arch ribs, Chittenden Memorial Bridge, 29 May 1962. 
From Final Construction Report, Chittenden Memorial Bridge. 
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