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I. INTRODUCTION 

Natural alluvial rivers are seldom in a state of equilibrium. The fluvial 

process in an alluvial river is a dynamic system subject to continuous changes in 

discharge, flow characteristics, sediment injection by tributaries, bed material 

composition, and complex sediment characteristics. Man-made activities and 

natural events create the major factors which disturb a river’s stability, causing 

readjustment of the energy slope, sediment load, and cross-sectional geometry. 

If the stream-bed continues to lower it is called “degradation” and it is called 

“aggradation” if the stream-bed rises. 

A river channel is considered stable if the stream-bed does not change its 

average bed elevation over a relatively long river reach and long period of time. 

Whether the hydraulic, hydrologic, and sedimentological characteristics of the 

alluvial rivers are altered naturally or by human interference, the river will adjust 

dynamically and geometrically as the fluvial system seeks to establish a state of 

equilibrium. The river equilibrium concept was explained by Macklin (1948) as 

the “graded” river in which channel size, cross-sectional shape, and slope adjust 

to the quantities of sediment and water transported so that the river-bed neither 

degrades nor aggrades.  

The purpose of this research is to analyze the flowline data and relate it to 

the degradation of the river bed at different bridge locations in the river. This 

information may then be used to replace or rehabilitate those bridges that 

experienced severe degradation.  
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II. STUDY AREA 

The Cimarron River is a right-bank tributary of the Arkansas River. It 

extends over 698 miles (1123 km) across four states (New Mexico, Oklahoma, 

Colorado, and Kansas). The Cimarron River originates in Union County, New 

Mexico, near both the Colorado-New Mexico and Oklahoma-New Mexico state 

lines. The river enters the Oklahoma Panhandle near Kenton, then crosses the 

southeastern corner of Colorado and flows into Kansas. It then re-enters the 

Oklahoma Panhandle, crosses again into Kansas, and finally back into 

northwestern Oklahoma where it flows towards the Arkansas River at Keystone 

Reservoir located 15 miles west of Tulsa, Oklahoma. Along its way form 

northwestern Oklahoma to Keystone reservoir, Cimarron River flows through 

eleven counties: Harper, Woodward, Woods, Major, Kingfisher, Logan, Payne, 

Lincoln, Creek, Pawnee, and Osage.  

With drainage area of about 18,927 square miles and only 14,000 square 

miles contributing to flows, the Cimarron River flows through three distinct 

topographical regions: 

1) The upper, or headwater, portion of the basin includes the 

mountains and hilly plateau region of northeastern New Mexico, 

southeastern Colorado and the northwestern end of the 

Oklahoma panhandle;  

2) The mid, or high plains, region of the basin extends from the 

mountainous area of Englewood, Kansas, and includes parts of 
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southeastern Colorado, the Oklahoma panhandle and 

southwestern Kansas; and  

3) The lower half of the basin is located in north-west to north-east 

Oklahoma (OWRB, 1991). The basin elevation ranges from 

8,000 feet in New Mexico to about 700 feet at its confluence with 

the Arkansas River within Keystone Lake. This study focuses on 

the lower half the basin in Oklahoma. 

 

The focus of this study is the bottom 265.42 mile reach of the Cimarron 

River between State Highway (SH) 50 crossing in the Woods County near 

Oklahoma-Kansas boarder and Keystone Lake in Oklahoma (Fig. 1). The 

Cimarron River in the study reach is characterized by meandering, and a fine and 

course sand mix channel. The channel slope averages about 3 feet per mile and 

river-bank height varies from 15 to 60 feet.  
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III. HYDROLOGY 

When the hydrology of the stream changes, the physical characteristics of 

the stream also change. Such changes include stream channel-bed degradation, 

stream widening, and stream bank erosion. As the stream profile degrades and 

the stream tries to accommodate higher flows, stream bank erosions increase 

along with increases in sediment loads. USGS stream flow gage stations have 

been considered for study of historical peak flows. The study reach of the 

Cimarron River in Oklahoma contains five active USGS gage stations. 
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Table 1. Description of USGS gage stations 

Data, Locations, and Descriptions Data Available 
USGS 07157950 Cimarron River near Buffalo, OK 

Harper County, Oklahoma 

Hydrologic Unit Code 11050001 

Latitude  36°51'07", Longitude  99°18'54" NAD27 

Drainage area 12,004  square miles 

Contributing drainage area 7,191  square miles 

Gage datum 1,599.67 feet above sea level NGVD29 

1960-2007 

USGS 07158000 Cimarron River near Waynoka, OK    

Woods County, Oklahoma 

Latitude  36°31'02", Longitude  98°52'45" NAD27 

Drainage area 13,334  square miles 

Contributing drainage area 8,504  square miles 

Gage datum 1,367.35 feet above sea level NGVD29 

1937-2007 

USGS 07159100 Cimarron River near Dover, OK  

Kingfisher County, Oklahoma 

Hydrologic Unit Code 11050002 

Latitude  35°57'06", Longitude  97°54'51" NAD27 

Drainage area 15,713  square miles 

Contributing drainage area 10,787  square miles 

Gage datum 999.19 feet above sea level NGVD29 

1973-2007 

USGS 07160000 Cimarron River near Guthrie, OK 

Logan County, Oklahoma 

Hydrologic Unit Code 11050002 

Latitude 35°55'14", Longitude 97°25'32" NAD27 

Drainage area 16,892  square miles 

Contributing drainage area 11,966  square miles 

Gage datum 896.50 feet above sea level NGVD29 

1937-2007 
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Table 1. Continued 

USGS 07161450 Cimarron River near Ripley, OK 

Payne County, Oklahoma 

Hydrologic Unit Code 11050003 

Latitude  35°59'09", Longitude  96°54'43" NAD27 

Drainage area 17,979  square miles 

Contributing drainage area 13,053  square miles 

Gage datum 795.86 feet above sea level NGVD29 

 

1987-2007 
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 Annual peak discharge is the annual instantaneous maximum discharge. 

Changes in land use and urbanization can affect flood discharges which in turn, 

affect the size and stability of channels. Systematic increases or decreases in the 

magnitude of annual peak discharges along the with slope and width of the 

stream-channel can cause stream-beds to either degrade or aggrade. The 

maximum scour should occur during peak discharge due to greater stream power 

on the channel-bed and the shear stress (Capesius and Lehman, 2001). To 

study the channel-bed scour, annual peak discharges plots were downloaded 

from USGS gage stations to evaluate the historical flood occurrences. Large 

peak stream flows were recorded at different time periods. Table 2 shows the 

large peak flows at different USGS gage stations and Figures 2-6 graph peak 

flows at the 5 USGS gage stations. 

 

 

 

 

 

 

 

 

 

 

 

 8



 9

Table 2. Peak flows recorded at USGS gage stations  

Locations Peak flows (cfs) Year 

Buffalo 
26,400 

22,900 

Sep. 26, 1973 

Jul. 25, 1979 

Waynoka 
94,500 

70,000 

May 16, 1957 

Jul. 28,1950 

Dover 123,000 Oct. 3, 1986 

Guthrie 158,000 May 17, 1957 

Ripley 141,000 May 10, 1993 
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Gilvear (1999) studied number of areas of fluvial geomorphology directly relevant 

and beneficial to river engineering: 

1) The river channel as a three dimensional form with longitudinal, 

transverse, and vertical dimensions (x, y, z-directions) involving 

changes in morphology and amounts of water and sediment.  

2) The fluvial process in response to water and sediment coming 

from the upstream watersheds.  

3) The geomorphic stability of a river system altered by activities 

such as river training, removing riparian vegetation, land use, 

and climatic change etc.  

  

Data collection at each site included channel gradient, cross-sectional 

geometry, and bed material composition. Channel gradient from one river station 

to another was calculated arithmetically and taken mean for each Study Reach.  

River meandering between two successive river stations was determined 

by calculating sinuosity as shown in Figure 7 using Geographic Information 

System (GIS). Sinuosity is defined as a ratio of total length between two river 

stations along the flowline to shortest length of the channel.  

The Cimarron River in Oklahoma is found to be highly meandering 

(Sinuosity = 1.69) and slope is also found to be high, 3 feet per mile. River-bed 

geotechnical information for some of the stations was abstracted from 

construction detail drawings of each bridge crossing provided by Oklahoma 

Department of Transportation (ODOT). The Cimarron River along the study 
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reach is underlain primarily by erodible cretaceous sandstones and shales. 

Longitudinal and vertical changes of river channel-bed were also studied and will 

be discussed separately in another chapter. 
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    Table 3. Sinuosity and slope study of Cimarron River  

 
Study of  whole segment Study of River Stations 

Slope (ft /mile) Sinuosity River stations Slope 
(ft/mile) Sinuosity

RS 1 to RS 2 5.49 1.23
RS 2 to RS 3 4.53 1.36
RS 3 to RS 4 3.59 1.38
RS 4 to RS 5 4.12 1.17
RS 5 to RS 6 3.76 1.36
RS 6 to RS 7 172.17* 1.00
RS 7 to RS 8 2.21 1.67
RS 8 to RS 9 2.45 1.27
RS 9 to RS 10 3.54 1.61
RS 10 to RS 11 180.00* 0.93
RS 11 to RS 12 1.87 1.41
RS 12 to RS 13 2.93 1.26
RS 13 to RS 14 1.21 1.29
RS 14 to RS 15 1.27 2.01
RS 15 to RS 16 1.86 2.36
RS 16 to RS 17 2.36 1.28

3 1.69 

RS 17 to RS 18 0.23 1.62
* close bridge points 

 



 

Figure 7. Schematic diagram of sinuosity of natural channels 
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IV. ANALYSIS OF CROSS-SECTIONAL GEOMETRY 

Field data measured over 50 years by ODOT was examined in this study. 

The historic cross-section data for this study was compiled into a single data set 

(Tables 8-25, in Appendix). These tables were used to plot cross-sectional 

geometries (Figs.8-22) and then display channel-bed elevation changes. 

Throughout the study reach, 18 river stations (RS) were examined. Fifteen 

structures were analyzed to study cross-sectional geometry and three structures 

for flowline. All of these structures or river stations (RS 1 to RS 18) are located in 

bridge crossings.  

The study of cross-sectional geometries shows that the river bed-channel 

upstream of Interstate Highway (IH) 35 (RS 1- RS 9) is fairly aggraded in some 

areas and fairly degraded in others. As explained by Mussetter (2006), 

observations along the Cimarron River in the New Mexico-Oklahoma border area 

clearly show that both channel widening and narrowing may occur without a 

major change in the elevation of the channel-bed. Channel widening is not 

evaluated in this study because river station data are located in bridge crossings.   

The data collected by ODOT shows channel-bed degradation below 

Interstate Highway 35 (RS 10- RS 17). The stratum of river-bed below I-35 is 

characterized by fine sandstone to shale. The maximum degradation along the 

study reach is recorded to be 15.31 feet at I-35. The stream-bed geology of this 

site is sandstone for few upper depths and then medium hard red bed. The river-

bed degradation is evident for 50 miles downstream of I-35. As the Cimarron 
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River reaches Keystone Lake, it starts to aggrade and the maximum aggradation 

of about 17.5 ft is reached at SH 48. 
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V. ANALYSIS OF FLOWLINE PROFILE 

The rate of channel-bed elevation changes was estimated as the net 

difference in channel-bed elevation between the starting and ending dates 

divided by total duration of time between the two dates (Table 4). The trend line 

of bed-elevation changes (Fig. 23) was plotted for the study reach. The trend 

shows that degradation is evident below I-35  and aggradation near Keystone 

Lake, indicates that the fluvial dynamics of the Cimarron River are not stable 

downstream of I-35. 

To describe the nature of degradation phenomena along the Cimarron 

River, the best fit line of channel-bed elevation change rate was plotted along 

with the river length in miles. Based on the coefficient of correlation, the R2
 value, 

and the trendlines available in MS Excel, the spline function with sixth order 

equation was determined as the best fit line with R2 value of  0.72 (Fig. 24). 

Flowlines at each river station were interpolated for 5 year intervals from 

1965 to 2005 (Table 5) and longitudinal profile of flowlines were then plotted in 

Microsoft Excel (Figs. 25-36). The study of river-bed elevation change elucidates 

that the Cimarron River below I-35 is not stable. River Station located at I-35 has 

experienced the greatest 15.31 feet of channel-bed degradation and 17.42 feet of 

aggradation at its confluence in the Keystone Lake.  
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VI. DISCUSSION OF RESULTS 
 

Table 6 presents the summary of bridges which has experienced degradation in 

Arkansas river. Along the 265.42-mile reach of Cimarron River, fifteen bridges 

have experienced degradation. Among these fifteen bridges, nine have 

experienced degradation in the range of 0-5 feet, four have experienced 

degradation in the range of 5-10 feet, and two have experienced degradation 

more than 10 feet. Sixth and seventh columns in Table 6 presents the service 

year of the bridges through 2007 and corresponding degradation in river bed. 

Twelve bridges in the study reach of Cimarron River have been serving from 

more then 30 years.  

 Table 7 presents the number of bridges in the five major river basins of 

Oklahoma which have experienced degradation more than 5 and 10 feet with 10 

year and all service year criteria.  In this study, bridges with degradation of 10 

feet or more and that have service years more then 10 years are determined as 

critical. River station (RS) 10 (Bridge Key 15863) and 11 (Bridge Key 16820) on 

I-35 in the Cimarron River have experienced degradation of 10.99 feet and 15.31 

feet, respectively in 46 years. Therefore, these two bridges are recommended for 

rehabilitation or replacement. A detailed hydraulic and geotechnical studies 

should be performed before reconstruction of these bridges.  
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Table 6. Summary of river bed degradation, Cimarron River 
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b19364 RS1 30.82 S.H. 50 1977 30 1.2 26 0.046 
b13690 RS2 56.95 U.S. 281 1956 51 3.06 49 0.062 
b13691 RS3 92.18 U.S.60 1956 51 2.3 44 0.052 
b26904 RS5 122.64 S.H. 51 2003 4 1.17 3 0.390 
b19509 RS6 146.86 U.S.81 1978 29 6.61 23 0.287 
b15867 RS7 146.88 U.S 81 1963 44 3.27 38 0.086 
b3450 RS9 190.38 U.S. 77 1931 76 0.4 74 0.005 
b14518 RS10 200.28 I.35 1959 48 10.99 46 0.239 
b14517 RS11 200.29 I.35 1959 48 15.31 46 0.333 
b13122 RS12 225.88 U.S. 177 1953 54 9 52 0.173 
b19275 RS13 234.45 S.H.33 1976 31 9.05 25 0.362 
b18792 RS14 237.77 S.H.108 1974 33 7.73 31 0.249 
b13238 RS15 254.02 S.H. 18 2004 3 0.68 2 0.340 
b15863 RS16 279.81 S.H. 99 1963 44 3.45 36 0.096 
b16820 RS17 285.08 S.H.51 1966 41 2.45 33 0.074 
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Table 7. Summary of bridges with degradation in five river basins 
 

Degradation in ≥10 
years 

Degradation with all service year 
criteria 

River Basin ≥ 5.0 feet ≥ 10.0 feet ≥ 5.0 feet ≥ 10.0 feet 
Arkansas 5 1 5 1 
Cimarron* 6 2 6 2 
North Canadian 8 3 9 3 
Canadian 7 3 9 5 
Washita 12 1 12 1 
Total 38 10 41 12 

 
* This report includes the river basin as indicated. Refer to other volumes I through V for different 
river basins.  
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VII. CONCLUSIONS AND RECOMMENDATION 
 

Following conclusions can be drawn based on this research: 

1) The study of cross-sectional geometries and flowlines of the Cimarron 

River shows that the channel-bed upstream of I-35 (RS 1 to RS 9) is 

aggraded in some areas and degraded at other bridges. 

2) The severe degradation of river bed at I-35 and below it covers a length of 

50 miles. The study of river-bed elevation change indicates that the 

Cimarron River below I-35 is still in a state of non-equilibrium. 

3) An aggradation of 17.42 feet of channel bed was observed at the 

confluence of Cimarron River and Keystone Lake.  

4) The river stations 10 (Bridge Key b14518) and 11 (Bridge Key b14517) at 

I-35 have experienced 10.99 feet and 15.31 feet of channel-bed 

degradation, respectively in 46 years. Therefore, these bridges are 

recommended for rehabilitation or replacement. A detailed hydraulic and 

geotechnical analysis should be performed when these bridges are 

reconstructed.  

 It is recommended that degradation of tributaries is evaluated to determine 

the structures where flowline is severely degrading in Cimarron River basin. 
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APPENDIX A 
 
 

TABLES OF CROSS-SECTIONAL GEOMETRIES,  
 

CIMARRON RIVER, OK 

 

 

 



Table 8. Structure and flowline details 
               Bridge No. 19364 (RS 1) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length

b19364 Woods-Woodward c/l 36-45-24 99-07-00 SH 50 1977 1401.9 

 
Year 1977 1978 1982 1985 1987 1989 

Flowline 1511 1514.9 1511.5 1511 1510.5 1511.3 
 

Year 1991 1993 1994 1998 2000 2003 
Flowline 1511.6 1513 1511.9 1512.3 1508.9 1509.8 
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Table 9. Structure, cross-section, and flowline details 
               Bridge No. 13690 (RS 2) on Cimarron River 

 
 

Bridge 
No. Location Latitude Longitude Road Design 

year Length

b13690 0.9 mi N Major C/L 36-30-48 98-52-48 US 281 1956 1251 
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S-A 0 1333 1390.48 1382  1382  1382  1382 
1 51.25 1333 1390.67 1376.2  1376.2  1376.2  1376.2 
2 101.25 1333 1390.84 1370.3  1370.3  1370.3  1370.3 
3 151.25 1333 1391 1370.45 16.8 1370.68 16.6 1371.4 16.7 1371.3 
4 201.25 1333 1391.14 1370.3 20.8 1366.87 19.3 1368.84 20.8 1367.34
5 251.25 1333 1391.26 1370.5 18.2 1369.64  1370.5 18.2 1370.06
6 301.25 1333 1391.37 1371  1371  1371  1371 
7 351.25 1333 1391.47 1371  1371  1371  1371 
8 401.25 1333 1391.54 1371  1371  1371  1371 
9 451.25 1333 1391.61 1371  1371  1371  1371 

10 501.25 1333 1391.65 1371  1371  1371  1371 
11 551.25 1333 1391.69 1371 15.8 1372.89 15.8 1372.89 15.8 1372.89
12 601.25 1336 1391.7 1371 20.2 1368.5 20.7 1368 21 1367.7 
13 651.25 1336 1391.7 1371 18.5 1370.2 19.9 1368.8 21.3 1367.4 
14 701.25 1336 1391.69 1371 19.2 1369.49 20.1 1368.59 19.8 1368.89
15 751.25 1340 1391.65 1370.8 18.5 1370.15 20.2 1368.45 18.9 1369.75
16 801.25 1340 1391.61 1370.8 18.4 1370.21 20.4 1368.21 19.8 1368.81
17 851.25 1340 1391.54 1370.8 18.2 1370.34 20.6 1367.94 18.9 1369.64
18 901.25 1340 1391.47 1370.5 18.5 1369.97 20 1368.47 19.6 1368.87
19 951.25 1340 1391.37 1370.3 19.5 1368.87 18.6 1369.77 19.3 1369.07
20 1001.25 1340 1391.26 1370 20 1368.26 18.5 1369.76 19.8 1368.46
21 1051.25 1340 1391.14 1376.2 18.9 1369.24 19.3 1368.84 19.8 1368.34
22 1101.25 1340 1391 1376 18.1 1369.9 17.6 1370.4 17.6 1370.4 
23 1151.25 1340 1390.84 1376  1376 16.8 1371.04 15.8 1372.04
24 1201.25 1340 1390.67 1376  1376 15.6 1372.07 15.7 1371.97

N-A 1252.5 1340 1390.48 1382  1382  1382  1382 
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Table 9. (Continued) 
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 1382  1382  1382  1382  1382  1382 
 1376.2  1376.2  1376.2  1376.2  1376.2  1376.2 
 1370.3  1370.3  1370.3  1370.3  1370.3  1370.3 

16.7 1371.3 16.7 1371.3 16.8 1371.2 16.8 1371.2 16.8 1371.2 16.8 1371.2 
20.8 1367.34 20.7 1367.44 20.6 1367.54 21.6 1366.54 21.6 1366.54 21 1367.14
18.1 1370.16 18 1370.26 18.2 1370.06 17 1371.26 18 1370.26 18 1370.26

 1371  1371  1371  1371  1371  1371 
 1371  1371  1371  1371  1371  1371 
 1371  1371  1371  1371  1371  1371 
 1371  1371  1371  1371  1371  1371 
 1371  1371  1371  1371  1371  1371 

15.9 1372.79 16 1372.69 16.2 1372.49 16.1 1372.59 15.7 1372.99 16 1372.69
19.3 1369.4 21.4 1367.3 21.7 1367 19.6 1369.1 19.8 1368.9 21.7 1367 
18.9 1369.8 20.2 1368.5 19.7 1369 18.8 1369.9 18.8 1369.9 18.3 1370.4 
19 1369.69 21.1 1367.59 19.5 1369.19 19 1369.69 19 1369.69 18.7 1369.99

20.6 1368.05 21.4 1367.25 19.4 1369.25 19.3 1369.35 19.6 1369.05 18.8 1369.85
18.9 1369.71 21.9 1366.71 18.3 1370.31 19.1 1369.51 19.3 1369.31 18.9 1369.71
18.8 1369.74 21.3 1367.24 18 1370.54 19.6 1368.94 18.3 1370.24 19 1369.54
18.4 1370.07 20 1368.47 18.1 1370.37 19.1 1369.37 18.2 1370.27 19 1369.47
21.8 1366.57 20.5 1367.87 18 1370.37 19.5 1368.87 18.1 1370.27 18.8 1369.57
19.5 1368.76 19.9 1368.36 19.9 1368.36 18.7 1369.56 19.2 1369.06 19.9 1368.36
18.5 1369.64 21 1367.14 19.7 1368.44 18.5 1369.64 19.3 1368.84 19.1 1369.04
17.2 1370.8 17 1371 12.1 1375.9 16.8 1371.2 16.8 1371.2 16.8 1371.2 
15.8 1372.04 15.9 1371.94 16 1371.84 15.8 1372.04 15.9 1371.94 15.9 1371.94

 1376  1376  1376  1376  1376  1376 
 1382  1382  1382  1382  1382  1382 
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Table 9. (Continued) 
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16.8 1371.2 16.7 1371.3 16.7 1371.3 
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 1371  1371  1371 
 1371  1371  1371 
 1371  1371  1371 
 1371  1371  1371 
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16.6 1372.09 16.3 1372.39 16.3 1372.39
19.6 1369.1 19.1 1369.6 19.7 1369 
18.9 1369.8 17.9 1370.8 18.8 1369.9 
21.8 1366.89 18.6 1370.09 18.1 1370.59
19.2 1369.45 19.5 1369.15 18 1370.65
20.4 1368.21 18.8 1369.81 18 1370.61
19.1 1369.44 19.2 1369.34 18.3 1370.24
19.6 1368.87 18.6 1369.87 17.9 1370.57
18.1 1370.27 18.3 1370.07 17.9 1370.47
18.9 1369.36 18.5 1369.76 18.4 1369.86
18.7 1369.44 18.4 1369.74 16.7 1371.44
16.8 1371.2 16.6 1371.4 15.7 1372.3 
16 1371.84 15.7 1372.14  1376 

15.8 1371.87 15.6 1372.07  1376 
 1382  1382  1382 

 
 

Year 1956 1965 1969 1970 1974 1979 1982 1985 
Flowline 1370 1373.4 1374.2 1370.7 1371.2 1373.5 1370.5 1370.4

 
Year 1987 1989 1992 1994 1995 1996 1997 1998 

Flowline 1373.5 1371.9 1369.7 1367.94 1367.34 1366.57 1366.71 1367 
 

Year 1999 2000 2001 2002 2003 2005 
Flowline 1366.54 1366.54 1367 1364.74 1365.84 1366.94 
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Table 10. Structure, cross-section, and flowline details 
               Bridge No. 13691 (RS 3) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length 

b13691 1.8 MI  S JCT SH 8 36-22-30 98-26-54 US 60 1956 1400.9 
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S-A 0.00 1196.00 1238.38 1227.00 4.75 1230.63 7.20 1231.18

1 51.25 1192.11 1238.57 1226.00 15.58 1219.99 18.20 1220.37

2 101.25 1192.28 1238.74 1213.00 17.16 1218.58 19.50 1219.24

3 151.25 1192.44 1238.90 1212.00 23.25 1212.65 22.70 1216.20

4 201.25 1191.59 1239.05 1214.00 17.33 1218.72 19.70 1219.35

5 251.25 1191.72 1239.18 1214.20 16.75 1219.43 19.40 1219.78

6 301.25 1190.84 1239.30 1214.20 17.00 1219.30 19.50 1219.80

7 351.25 1190.94 1239.40 1214.00 17.08 1219.32 19.50 1219.90

8 401.25 1190.03 1239.49 1214.10 17.00 1219.49 19.40 1220.09

9 451.25 1190.11 1239.57 1217.10 17.08 1219.49 19.70 1219.87

10 501.25 1189.17 1239.63 1217.00 17.75 1218.88 20.30 1219.33

11 551.25 1189.22 1239.68 1216.40 18.33 1218.35 20.80 1218.88

12 601.25 1189.25 1239.71 1216.00 19.58 1217.13 21.00 1218.71

13 651.25 1189.27 1239.73 1216.00 18.43 1218.30 20.90 1218.83

14 701.25 1189.28 1239.74 1217.00 17.75 1218.99 21.20 1218.54

15 751.25 1189.27 1239.73 1217.50 20.67 1216.06 22.70 1217.03

16 801.25 1189.25 1239.71 1218.00 21.16 1215.55 23.10 1216.61

17 851.25 1189.22 1239.68 1218.00 21.58 1215.10 23.50 1216.18

18 901.25 1189.17 1239.63 1218.00 21.16 1215.47 24.20 1215.43

19 951.25 1189.11 1239.57 1218.00 22.25 1214.32 24.70 1214.87

20 1001.25 1189.03 1239.49 1217.80 22.08 1214.41 25.10 1214.39

21 1051.25 1188.94 1239.40 1217.80 22.00 1214.40 24.80 1214.60

22 1101.25 1188.84 1239.30 1217.80 21.75 1214.55 25.60 1213.70

 

 63



Table 10. (Continued) 
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23 1151.25 1188.72 1239.18 1217.70 21.43 1214.75 25.10 1214.08

24 1201.25 1189.59 1239.05 1217.90 19.08 1216.97 23.30 1215.75

25 1251.25 1189.44 1238.90 1218.00 22.75 1213.15 25.60 1213.30

 1281.25 1189.34 1238.80 1218.24 23.50 1212.30 29.10 1209.70

26 1301.25 1189.28 1238.74 1218.40 20.33 1215.41 23.50 1215.24

27 1351.25 1190.11 1238.57 1218.50 9.00 1226.57 11.60 1226.97

N-A 1402.50 1194.00 1238.38 1227.50 4.67 1230.71 7.30 1231.08
 

Year 1956 1984 1989 1990 1991 1993 1994 
Data  23.00 23.00 24.00 25.00 24.00 27.00 

Flowline 1212.00 1213.50 1213.50 1212.50 1211.50 1212.50 1212.00
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Table 12. Structure and flowline details 
               Bridge No. 26904 (RS 5) on Cimarron River 

 
 

Bridge 
No. Location Latitude Longitude Road Design 

Year Length 

b26904 2.64 E Blaine c/l 36-07-30 98-09-42 SH 51 2003 1181.8 
 

 R
-B

ed
03

 

D
at

a0
5 

W
es

t b
an

k 
to

p 
ra

il 

R
-B

ed
05

 

Flowline 1090.27 25.75 1114.9 1089.1 
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Table 13. Structure, Cross-section, and Flowline Details 
                 Bridge No. 19509 (RS 6) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length

B19509 6.9 mi N JCT SH 33 35-57-06 97-54-48 US 81 1978 1002 
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W
es

92
 

D
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S-A 0 993.13 1038.99 1027 10.8 1028.19 1011.6 11.8 
1 100.26 982.57 1039.32 1015.5 22.3 1017.02 1011.6 29.8 
 130.26 982.645 1039.392 1012.5  1014.21 1011.63  

2 200.26 982.82 1039.56 1005.5 31.9 1007.66 1011.6 41.6 
3 300.26 983 1039.75 1006.1 28.2 1011.55 1011.6 40.1 
4 400.26 983.11 1039.86 1011.1 26.7 1013.16 1011.6 37.36
5 500.26 9836.15 1039.9 1005 27.6 1012.3 1011.6 36 
6 600.26 983.11 1039.86 1012.2 23.1 1016.76 1011.6 34.2 
7 700.26 983 1039.745 1014.2 24 1015.75 1011.6 32.7 
8 800.2 982.82 1039.57 1016.3 26.4 1016.17 1011.6 24.7 
9 900.26 982.57 1039.32 1025 18.2 1021.12 1011.6 16.5 

N-A 1000.51 991.31 1038.99 1028.3 9.2 1029.79 1011.6 9.1 
 

R
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1027.2 11.48 1027.51 11.2832 1027.707 11.316 1027.674 11.4 1027.59
10095 28.536 1010.78 2978.24 1009.538 28.1096 1011.21 30.9 1008.42
1006.1  1010.2  1006.294  1009.678 41 998.392
997.96 30.7336 1008.83 40.836 998.724 33.4156 1006.104 30.9 1008.66
999.65 28.0112 1011.74 38.2886 1001.472 28.8312 1010.919 28.8 1010.95
1002.3 28.6672 1011.19 35.4896 1004.37 27.2896 1012.57 27.7 1012.16
1003.9 29.356 1010.54 36.7032 1003.197 30.5368 1009.363 27.3 1012.6 
1005.7 30.4056 1009.45 36.9344 1003.026 26.6992 1013.161 27.3 1012.56
1007.1 30.176 1009.57 31.6896 1008.36 24.5672 1015.183 27.4 1012.35
1014.9 24.6328 1014.94 23.2224 1016.348 24.6 1014.97 24 1015.57
1022.8 16.564 1022.476 16.3016 1023.018 16.2688 1023.051 16.6 1022.72
1029.9 19.1552 1019.83 9.3808 1029.609 9.4464 1029.544 8.9 1030.09

 
Year 1985 1988 1990 1991 1992 1993 1994 1996 

Flowline 1010.35 1001.92 1010.1 1008.1 1007.7 997.96 1008.83 998.724
         

Year 1998 2001       
Flowline 1006.1 998.392       
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Table 14. Structure, cross-section, and flowline details 
                 Bridge No. 15867 (RS 7) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length 

b15867 6.9 MI N JCT SH33 35-57-06 97-54-48 US 81 1963 1015.15
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S-A 0 992 1038.99 1028.78  1028.78 11.7 1027.29 11.61 1027.38
1 71.5 992 1039.06 1022.5 16.4 1020.16 20.7 1018.36 19.32 1019.74
2 141.79 986.22 1039.43 1002 40 996.93 32.2 1007.23 33.26 1006.17
3 212.08 986.22 1039.43 1008.3 27.6 1009.33 28.6 1010.83 28.73 1010.70
4 312.83 986.27 1039.48 1011 27.6 1009.38 28.4 1011.08 30.11 1009.37
5 412.83 986.84 1039.85 1012 25.4 1011.95 28.7 1011.15 28.50 1011.35
6 512.83 986.4 1039.61 1013.6 24.85 1012.26 27.2 1012.41 30.11 1009.50
7 613.58 986.48 1039.69 1013 24.3 1012.89 24.2 1015.49 33.78 1005.91
8 714.33 984.24 1039.45 1015.2 18 1018.95 24.9 1014.55 27.36 1012.09
9 814.33 984.32 1039.53 1016 17.7 1019.33 25.9 1013.63 21.94 1017.59

10 914.33 983.78 1038.99 1018 17.4 1019.09 19.6 1019.39 18.70 1020.29
N-A 1015.33 990 1038.78 1028.75  1028.75 11.5 1027.28 11.68 1027.10
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1027.38 11.5784 1027.412 11.58 1027.41 11.8 1027.19 11.9 1027.09 
1019.74 18.2696 1020.79 19.68 1019.38 18.6 1020.46 18.8 1020.26 
1006.17 45.428 994.002 38.31 1001.12 42.4 997.03 40.7 998.73 
1010.70 35.8832 1003.547 33.72 1005.71 29.1 1010.33 33.1 1006.33 
1009.37 33.4888 1005.991 29.19 1010.29 28.2 1011.28 30.1 1009.38 
1011.35 35.6864 1004.164 29.22 1010.63 27.6 1012.25 26.9 1012.95 
1009.50 31.7832 1007.827 28.47 1011.14 27.3 1012.31 26.6 1013.01 
1005.91 31.816 1007.874 25.39 1014.30 26.8 1012.89 26.2 1013.49 
1012.09 25.6168 1013.833 24.73 1014.72 26.7 1012.75 26.6 1012.85 
1017.59 20.7624 1018.768 23.19 1016.34 22.4 1017.13 22.4 1017.13 
1020.29 18.4008 1020.589 18.34 1020.65 20.2 1018.79 20 1018.99 
1027.10 11.4472 1027.333 11.68 1027.10 12.1 1026.68 11.8 1026.98 

 
Year 1963 1988 1992 1994 1996 1998 2001 

Flowline 1002 996.93 1007.23 1005.91 994.002 1001.12 998.73
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Table 15. Structure, cross-section, and flowline details 
                 Bridge No. 13933 (RS 8) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
Yr Length

b13933 1.1M N JCT SH 33 35-53-06 97-35-24 SH 74 1957 803.1 
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S.A 0 910 957.98 948 9 948.98 8.9 949.08 8.6 949.38 
1 102 905.47 958.33 939 24.9 933.43 24 934.33 22.8 935.53 
2 202 905.39 959.25 938.75 23.7 935.55 25.5 933.75 22.4 936.85 
3 302 903.87 959.73 937.5 26.5 933.23 27.6 932.13 26.3 933.43 
4 402.75 903.92 960.38 940 29 931.38 29.4 930.98 31.9 928.48 
5 503.5 905.28 961.14 936 31.4 929.74 30.5 930.64 33.8 927.34 
6 603.5 906.2 962.06 929.5 31.2 930.86 34.4 927.66 33.1 928.96 
7 703.5 909.68 962.54 923.5 43.7 918.84 43.4 919.14 36.3 926.24 

N-A 805.5 947.79 963.6 954 9 954.6 9.3 954.3 9 954.6 
 

Year 1957 1960 1965 1970 1981 1984 1985 1990 
Flowline 923.5 929.5 928.1 921.3 925.9 926.9 925.3 927.54 
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Table 16. Structure, cross-section, and flowline details 
                 Bridge No. 03450 (RS 9) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Highway Design 
year Length 

b03450 2.8 MI N JCT SH 33 35-46-00 97-25-36 US 77 1931 899 
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S-A 0 879 927.5 930.5 912 10.6 916.9 11 916.5 12.8 917.7
1 82.87 875.6 927.5 930.5 908 26.7 900.8 26.4 901.1 28.2 902.3
2 164.49 878.03 927.5 930.5 900.5 40.8 886.7 30.6 896.9 32.7 897.8
3 246.11 878.8 927.5 930.5 900.1 34.4 893.1 30.7 896.8 31.6 898.9
4 327.73 878.01 927.5 930.5 900 38.2 889.3 29.2 898.3 30.4 900.1
5 409.35 878.03 927.5 930.5 898 31.4 896.1 28.6 898.9 30.7 899.8
6 490.97 878.03 927.5 930.5 900.1 30 897.5 28 899.5 30.7 899.8
7 572.59 878.03 927.5 930.5 899.5 29.2 898.3 27.8 899.7 31.1 899.4
8 654.21 878.03 927.5 930.5 899 33.4 894.1 33.5 894 32.7 897.8
9 735.83 878.03 927.5 930.5 897 26 901.5 28 899.5 32.4 898.1

10 817.45 878.03 927.5 930.5 901.7 29.9 897.6 31.4 896.1 33.6 896.9
N-A 900.2 881 927.5 930.5 919 9.3 918.2 8.3 919.2 11.4 919.1
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12.7 917.8 12.86 917.64 9.68 920.82 12.73 917.77 12.7 917.8 12.9 917.6
28.7 901.8 28.90 901.60 29.19 901.31 29.09 901.41 31.2 899.3 29.7 900.8
46.3 884.2 31.46 899.04 50.67 879.83 31.39 899.11 28.6 901.9 28.2 902.3
39.7 890.8 31.98 898.52 45.76 884.74 35.16 895.34 30.8 899.7 28.9 901.6
35.6 894.9 33.10 897.40 34.60 895.90 31.55 898.95 29 901.5 28.3 902.2
31.8 898.7 32.01 898.49 38.87 891.63 34.34 896.16 32.1 898.4 29.2 901.3
37.8 892.7 31.91 898.59 36.74 893.76 33.92 896.58 33.3 897.2 33.9 896.6
40.4 890.1 33.92 896.58 37.88 892.62 36.97 893.53 34.1 896.4 30.4 900.1
40.7 889.8 33.42 897.08 40.18 890.32 31.85 898.65 30.2 900.3 31.1 899.4
35.7 894.8 29.78 900.72 35.42 895.08 33.26 897.24 30.7 899.8 32 898.5
36.9 893.6 30.08 900.42 42.15 888.35 42.57 887.93 32.7 897.8 32.6 897.9
9.9 920.6 10.14 920.36 9.84 920.66 12.14 918.36 12 918.5 12 918.5

 
Year 1950 1955 1960 1965 1970 1981 1984 1985 1990 1991 

Flowline 905.7 903.5 903 902 901.2 901.6 902.4 902.5 889.7 900.4
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Table 17. Structure, cross-section, and flowline details 
                 Bridge No. 14518 (RS 10) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length

b14518 Logan-Payne c/l 35-59-00 97-21-12 I 35 1959 803.1 
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3 

S-A 0 902 925.13 914.5  914.5 9.2 915.93 10.6 914.53 9.4 
1 101 859 923.43 890 33.1 890.33 25.2 898.23 38.7 884.73 33.3
2 201 850 922.31 872.5 48.3 874.01 47.2 875.11 44.3 878.01 59.2
3 301 840 920.71 873 47.6 873.11 45.6 875.11 48.9 871.81 55.2
4 401.75 839 919.68 873 44.1 875.58 44.9 874.78 46.9 872.78 46.9
5 502.5 839 917.96 874.2 42.6 875.36 47.6 870.36 44.4 873.56 52.2
6 602.5 839.5 916.85 879.3 36.3 880.55 46.5 870.35 46.3 870.55 47.8
7 702.5 838.5 915.25 891.2 27.1 888.15 37.9 877.35 27.2 888.05 41 

N-A 803.5 900 914.23 906  906 10.3 903.93 9.8 904.43 11.2
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915.73 9.19 915.94 9.32 915.81 9.51 915.62 9.32 915.81 8.2 916.93
890.13 31.86 891.57 32.04 891.39 31.82 891.61 32.04 891.39 31.6 891.83
863.11 42.32 879.99 51.79 870.52 48.87 873.44 51.79 870.52 48.3 874.01
865.51 54.99 865.72 50.15 870.56 50.68 870.03 50.15 870.56 53 867.71
872.78 51.38 868.30 49.00 870.68 45.76 873.92 49.00 870.68 47.4 872.28
865.76 48.03 869.93 53.17 864.79 44.77 873.19 53.17 864.79 48.4 869.56
869.05 41.41 875.44 44.67 872.18 43.95 872.90 44.67 872.18 40 876.85
874.25 33.76 881.49 37.98 877.27 32.64 882.61 37.98 877.27 33.8 881.45
903.03 9.58 904.65 9.74 904.49 9.68 904.55 9.74 904.49 9 905.23
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Table 17. (Continued) 
 

D
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9.1 916.03 10.8 914.33 
33.5 889.93 33.2 890.23 
51.8 870.51 48.8 873.51 
51.6 869.11 59.2 861.51 
51.7 867.98 54.8 864.88 
50.8 867.16 50 867.96 
42.2 874.65 43.5 873.35 
37 878.25 34.3 8850.95
9.6 904.63 11.4 902.83 

 
 

Year 1970 1978 1981 1984 1991 
Flowline 871.55 868.75 865.85 868.55 869.75 
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Table 18. Structure, cross-section, and flowline details 
                 Bridge No. 14517 (RS 11) on Cimarron River 

 
Bridge 

No. Location Latitude Longitud
e Road Design 

year Length 

b14517 Logan-Payne c/l 35-59-00 97-21-12 I.35 1959 803.1 
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S-A 0 900 926.77 918  918 8.7 918.07 9.2 917.57
1 100 872.4 924.41 893.8 26.7 897.71 26.2 898.21 26.8 897.61
2 200 859.29 923.29 874.3 54 869.29 49.5 873.79 48.2 875.09
 220 857.57 922.97 874.3  870.09  873.91  872.73

3 300 850.69 921.69 874.3 48.4 873.29 47.3 874.39 58.4 863.29
 350 849.68 921.18 874.70  874.33  875.63  865.73

4 400 848.66 920.66 875.1 45.3 875.36 43.8 876.86 52.5 868.16
5 500 847.94 918.94 876.8 42 876.94 44.4 874.54 40.4 878.54
6 600 848.83 917.83 878 32.8 885.03 35.4 882.43 38.3 879.53
7 700 848.23 916.23 881.8 26.7 889.53 25.7 890.53 25.8 890.43

N-A 800 904.5 915.21 906  906 8.6 906.61 9.1 906.11
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9.1 917.67 9.09 917.68 9.18 917.59 9.09 917.68 8.41 918.36
26.4 898.01 26.34 898.07 26.24 898.17 6.04 918.37 25.9 898.51
48.1 875.19 49.82 873.47 47.23 876.06 47.76 875.53 47.6 875.69

 873.59  871.802  874.52  874.41 55.3 867.67
54.5 867.19 56.55 865.14 53.30 868.39 51.79 869.90 49.1 872.59

 869.28  868.33 57.73 863.45 52.91 868.27  874.58
49.3 871.36 49.13 871.53 46.41 874.25 45.46 875.20 44.1 876.56
49.5 869.44 49.13 869.81 50.18 868.76 42.28 876.66 40.1 878.84
42.9 874.93 39.23 878.60 44.77 873.06 40.84 876.99 40.1 877.73
36.3 879.93 35.95 880.28 34.44 881.79 36.11 880.12 36.3 879.93
9.2 906.01 9.09 906.12 9.02 906.19 8.99 906.22 8.2 907.01
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Table 18. (Continued) 
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9.1 917.67 10.9 915.87 
27.4 897.01 28.9 895.51 
50.9 872.39 47.9 875.39 

 872.17 54.3 868.67 
50.4 871.29 62.7 858.99 

49.10 872.08 53.8 867.375
47.2 873.46 50.2 870.46 
41.8 577.14 44.2 874.74 
40.4 877.43 43.6 874.23 
36.3 879.93 35.6 880.63 

9 906.21 10.8 904.41 
 
 

Year 1970 1975 1978 1981 1984 1991 
Flowline 873.16 863.96 864.46 862.9 865.5 872.96 
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Table 19. Structure, cross-section, and flowline details 
                 Bridge No. 13122 (RS 12) on Cimarron River 

 
Bridge 

No. Location Latitude Longitud
e Road Design 

year Length 

b13122 1.5 mi N Lincoln c/l 35-57-30 97-01-54 US 
177 1953 803.1 
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S-A 0 800 843.97 846.63 835.5 8.5 835.47 11.4 835.23 11.5 835.13
 30  844.23 846.89 833.29 15.80 828.43     

1 102 794.99 844.84 847.5 828 14.8 830.04 17.6 829.90 17.5 830.00
2 202 794.95 845.73 848.39 827.8 20.9 824.83 21.5 826.89 21.3 827.09
3 302 795.03 846.05 848.71 820.2 20.2 825.85 19 829.71 20.4 828.31
4 402.25 795 846.44 849.1 820.25 29.7 816.74 25.5 823.60 34.9 814.20
5 502.5 795.03 846.05 848.71 822.1 32.4 813.65 38.3 810.41 45.4 803.31
 559.50  845.87 848.53 824.44       

6 602.5 794.96 845.73 848.39 826.2 28.8 816.93 35.5 812.89 45.6 802.79
 647.5  845.33 847.99 829.71   35.9 812.09   

7 702.5 794.99 844.84 847.5 834 24.7 820.14 28 819.50 47.6 799.90
 737.50  844.54 847.20 835.03 22.20 822.34     

N-A 804.5 800 843.97 846.63 837 6.9 837.07 10.2 836.43 10 836.63
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11.68 834.95 11.45 835.18 11.45 835.18 11.30 835.33 11.5 835.13

          
30.86 816.64 17.35 830.15 16.70 830.80 17.80 829.70 16.6 830.9 
20.80 827.59 20.63 827.76 18.24 830.15 18.10 830.29 17.9 830.49
19.98 828.73 20.57 828.14 21.45 827.26 20.80 827.91 20.2 828.51
28.08 821.02 31.29 817.81 25.62 823.48 27.30 821.80 29.5 819.6 
33.10 815.61 30.08 818.63 38.90 809.81 31.80 816.91 29.9 818.81

      44.00 804.53 46.40 802.13
36.67 811.72 27.22 821.17 42.38 806.01 40.00 808.39 36.6 811.79

          
28.14 819.36 26.27 821.23 26.24 821.26 32.50 815.00 27.7 819.8 

          
10.14 836.49 9.74 836.89 9.84 836.79 9.90 836.73 9.9 836.73

 
Year 1965 1984 1990 

Flowline 806 808.6 810.2
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Table 20. Structure, cross-section, and flowline details 
                 Bridge No. 19275 (RS 13) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length 

b19275 18.1 mi E Logan C/L 35-59-06 96-54-54 SH33 1976 801.8 
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W-A 0 830 843.55 834.00 11 832.55 10 833.55 11 832.55
1 101.29 781.18 845.48 817.00 28.4 817.08 28.6 816.88 29.9 815.58
2 201.29 781.1 847.4 816.00 36.7 810.7 31.6 815.8 32.6 814.8 
3 301.29 781.02 849.32 807.00 41 808.32 40.5 808.82 43.2 806.12
 391.29 777.348 851.048 805.20  804.198  804.16  790.39

4 401.29 776.94 851.24 805.00 47.5 803.74 47.6 803.64 62.6 788.64
5 501.29 772.86 853.16 803.90 48.3 804.86 48.6 804.56 63.7 789.46
6 601.29 776.78 855.08 803.80 45.7 809.38 49.6 805.48 61.5 793.58
7 701.29 797.7 857 805.00 47.9 809.1 49.2 807.8 48.6 808.4 

E-A 802.58 847 858.96 850.00 6.3 852.66 5.5 853.46 6.6 852.36
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10.4 833.15 10.7 832.85
27.8 817.68 25.6 819.88
30.9 816.5 28.7 818.7 
42.6 806.72 27.9 821.42

 801.158 56.3 794.75
50.7 800.54 42.2 809.04
50.4 802.76 42.7 810.46
54.5 800.58 43.1 811.98
49.6 807.4 44.4 812.6 
6.3 852.66 5.3 853.66

 
Year 1977 1991 1976 1977 1988 1991 1992 1993 1999 2001 

Flowline 811.9 802.08 803.80 811.9 803.74 802.08 803.64 788.64 800.54 794.748
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Table 21. Structure, cross-section, and flowline details 
                 Bridge No. 18792 (RS 14) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length

b18792 2.6 MI N JCT SH 
33 36-01-24 96-54-18 SH 108 1974 899.9 
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S-A 0 821 831.15 824 10.8 820.35 11 820.15 10.8 820.35 10.96
1 100.25 785.57 832.15 808 26.1 806.05 25 807.15 25.7 806.45 25.68
2 200.25 785.57 833.15 809.2 27.9 805.25 26 807.15 29.7 803.45 29.65
3 300.25 785.57 834.15 809.1 28 806.15 27 807.15 31.1 803.05 30.14
4 400.25 785.57 835.15 809.1 39.6 795.55 38 797.15 42.3 792.85 39.06
5 500.25 765.87 836.15 798.2 39.4 796.75 38 798.15 62.9 773.25 40.38
6 600.25 763.57 837.15 798 47.7 789.45 49 788.15 41 796.15 42.44
 650.25 766.57 837.65 797.9  791  790.15  796.2  

7 700.25 769.57 838.15 797.8 45.6 792.55 46 792.15 41.9 796.25 44.90
8 800.25 786.57 839.15 798 29 810.15 29 810.15 30.7 808.45 31.06

N-A 900.5 821 840.15 834 4.5 835.65 4 836.15 4.6 835.55 4.89 
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820.19 10.824 820.326 10.7 820.45 10.7 820.45 10.8 820.35 
806.47 25.5512 806.5988 25.5 806.65 25.6 806.55 25.5 806.65 
803.50 28.8312 804.3188 28.7 804.45 28.7 804.45 28.6 804.55 
804.01 28.044 806.106 27.8 806.35 27.9 806.25 27.8 806.35 
796.09 41.0656 794.0844 43.3 791.85 42.2 792.95 45 790.15 
795.77 44.4768 791.6732 47.5 788.65 42.7 793.45 46.08 790.07 
794.71 47.9208 789.2292 44.3 792.85 43.1 794.05 44.25 792.9 

793.977  791.2708  792.45 46.6 791.05 45.58 792.07 
793.25 44.8376 793.3124 46.1 792.05 44.4 793.75 46.5 791.65 
808.09 28.9296 810.2204 30.4 808.75 28.8 810.35 30.33 808.82 
835.26 4.8216 835.3284 5.2 834.95 5.3 834.85 5.25 834.9 

 
Year 1974 1988 1992 1993 1995 1998 1999 2001 2005 

Flowline 797.8 789.45 788.15 773.25 793.25 789.2292 788.65 791.05 790.07
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Table 22. Structure and flowline details 
                 Bridge No. 27568 (RS 15) on Cimarron River 

 
Bridge 

No. Location Latitude Longitude Road Design 
year Length

b27568 4.6 mi N of JCT SH 33 36-03-06 96-46-00 SH 18 2005 902.1 
 

Year 2004 2005 
Flowline 770.1 769.42 
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Table 23. Structure, cross-section, and flowline details 
                 Bridge No. 15863 (RS 16) on Cimarron River 

 
 

Bridge No. Location Latitude Longitude Road Design 
year Length

b15863 4.4 mi ES Payne c/l 36-05-36 96-34-48 SH 99 1963 763.1 
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S.A 0.00 758.00 775.14 763.00 8.10 764.04 15.00 760.14 15.00 760.14
1 121.25 693.00 777.57 724.20 33.50 741.07 45.00 732.57 43.00 734.57
2 241.25 670.00 779.97 723.00 58.10 718.87 59.00 720.97 59.00 720.97
 261.25 670.24 780.55 722.52  720.91  723.23  719.39

3 361.25 671.00 782.37 721.00 52.00 727.37 52.00 730.37 68.00 714.37
4 481.25 675.58 784.77 722.00 59.30 722.47 54.00 730.77 66.00 718.77
5 601.25 692.00 789.17 723.00 43.80 742.37 37.00 752.17 38.00 751.17

N-A 722.50 778.00 789.60 777.50 11.60 775.00 12.00 777.60 12.00 777.60
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8.2 763.94 
36.00 738.57 
53.90 723.07 
60.00 717.558
60.30 719.07 
47.90 733.87 
46.50 739.67 
11.40 775.20 

 
Year 1970 1975 1984 1985 1990 

Flowline 723.67 721.67 724.97 721.97 720.97 
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Table 24. Structure, cross-section, and flowline details 
                 Bridge No. 16820 (RS 17) on Cimarron River 

 
 

Bridge 
No. Location Latitude Longitude Road Design 

year Length 

b16820 3.5 mi  E JCT SH 99 36-07-06 96-30-48 SH 51 1966 722.1 
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W-A 0 753 771 756 13.9 754.1 14 757 14.00 757.00 13 755 
1 121 683.8 770.84 726.2 35.9 731.94 35 735.84 36.00 734.84 30.7 737.14
2 241 684.05 763.55 709 54.2 706.35 52 711.55 55.00 708.55 52.7 707.85
3 361 683.05 763.55 710.5 58.1 702.45 51 712.55 55.00 708.55 53.3 707.25
4 481 686.05 763.55 712.3 51.9 708.65 59 704.55 59.00 704.55 54 706.55
5 601 692.8 763.3 711.5 40.1 720.2 40 723.3 42.00 721.30 37.9 722.4 

E-A 722 751.5 771 758 11.3 756.7 12 759 12.00 759.00 11.4 756.6 
 

Year 1975 1985 1990 1991 1966 1975 1985 1988 1990 
Flowline 707.55 711.05 711.55 704.55 709 707.55 711.05 702.45 711.55

          
Year 1991 1992 1994 1999      

Flowline 704.55 704.55 704.55 706.55      
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Table 25. Structure, cross-section, and flowline details 
                 Bridge No. 15584 (RS 18) on Cimarron River 

 
 

Bridge 
No. Location Latitude Longitude Road Design 

year 
Lengt

h 
b14584 0.3 mi S Pawnee c/l 36-09-24 96-24-00 SH 48 1962 743 
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S-A 0 754.5 769.19 754 10.8 755.39 13 756.19 13.00 756.19
1 121.25 670 771.62 711.5 53.9 714.72 50 721.62 51.00 720.62
2 241.25 670 774.02 689 73.3 697.72 63 711.02 61.00 713.02
3 361.25 671 776.42 690.4 78.3 695.12 70 706.42 70.00 706.42
4 481.25 675.58 778.82 689 71.8 704.02 69 709.82 70.00 708.82
5 601.25 692 781.22 722 53.3 724.92 41 740.22 41.50 739.72

N-A 722.5 760 783.64 768 10.4 770.24 13 770.64 13.00 770.64
 

Year 1969 1970 1975 1985 1990 
Flowline 687.72 687.72 694.72 700.72 701.72 
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APPENDIX B 
 
 

FLOWPATH OF CIMARRON RIVER IN OKLAHOMA  
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QUAD MAP LEGEND 
CIMARRON RIVER, OKLAHOMA 

 
Source: http://www.okladot.state.ok.us/hqdiv/p-r-div/maps/2003county/index.htm 

   
 

County Name
Harper 

Woodward 
Woods 
Major 

Kingfisher 
Logan 
Payne 
Lincoln 
Creek 

Pawnee 
Osage 
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