
L38

L47

L45

L44

L49

L43

L48

L51

L46

L50

L52

L57

L53

L54

L58

L56

L55

L42

L60

L65

L41_4

L61

L63

L59_1

L62

L66

L69

L7
0_

1

L
64

_4

L68

L
5

9
_4

L67

L64_1

L39

L37

L40

L41_R

1000 0 1000 2000 3000 4000 5000 6000 Feet

1000 0 1000 Meters

1:12000

 

L63

Template cross-sections (cross sections derived from nearby surveyed cross sections) 

were used between several surveyed cross-sections where WSPRO computations resulted 

in critical or supercritical flows without physical basis.  The template cross-sections were 

located upstream, downstream, or both upstream and downstream of surveyed sections.  

Template cross-section elevations were adjusted using average channel slopes between two 

or more adjacent surveyed sections.  Widths of some template cross-sections were adjusted 

for more gradual transitions between surveyed sections with different geometries.  Use of 

template cross-sections did not resolve all conveyance problems.  Template cross-sections 

were used only to minimize computational errors and may not be representative of actual 

channel conditions.

Water-surface elevations from cross-section L39 to cross-section L42 in the vicinity 

of County Road 125 (CR125) northwest of Thayne were determined separate from the rest 

of the study reach.  Historical information, field observations, and preliminary 

computations indicated a discharge of 5,130 ft

 

3

 

/s would create sufficient backwater at 

CR125 to flow over the bridge and through the culverts on Flat Creek.  For this reason, 

separate WSPRO computations were completed for Flat Creek and the Salt River.  The 

culvert capacities were estimated and the resulting discharge used to compute water-surface 

elevations for Flat Creek.  The discharge for the Salt River for the same reach was reduced 

by that amount and water-surface elevations were computed.  The difference in water-

surface elevations for both computations at the approach section to CR125 (cross-section 

L41_4) were compared.  The discharges were adjusted with the intent of minimizing that 

difference and the water-surface elevations were computed again.  This iterative process 

was repeated until the water-surface elevations at the approach to CR125 were within 0.2 

ft of each other.

Water-surface elevations near the northernmost bridge in the study reach on U.S. 

Highway 89 (Bridge 96.20; cross-sections L59_1 and L59_4) are of questionable accuracy 

because of hydraulic computation problems.  Because of the relative steepness of the 

channel immediately downstream of the bridge, an initial unconstricted water-surface 

elevation could not be determined by the WSPRO model.  As a result, computed water-

surface elevations through the bridge opening and immediately upstream of the bridge are 

based on the critical water-surface elevation and may not represent actual hydraulic 

conditions

The continuous water-surface profile for the study reach was determined by 

assuming a linear change between computed cross-section water-surface elevations.  

Water-surface elevations at surveyed cross-sections (table 2) were plotted against the 

cumulative flow length for the study reach (figures 8-A to 8-C).  Because template cross-

sections may not represent actual channel conditions, water-surface elevations at template 

cross-sections are not listed in table 2 or shown in figures 8-A to 8-C and template cross-

section locations are not shown in figure 9.  

 

 

FLOOD BOUNDARIES

 

The boundaries for the area inundated by the 100-year flood were determined from 

the computed water-surface profiles.  The GIS cross-section coverages were plotted on 

USGS 1:24,000-scale digital raster graphics (DRGs) (fig. 9).  The intersection of the 100-

year flood elevation with the surveyed ground elevation was computed by the WSPRO 

model for each cross section.  The model output those data as the distances in feet from the 

left-most cross-section station (determined facing downstream) to the left- and right-edges 

of water.  These distances were measured along the cross-section traces on the DRG and 

marked as the computed extent of inundation at each cross section.  The 100-year flood 

boundaries were plotted on the DRGs assuming a constant change in water-surface 

elevations between cross sections.  That is, the flood boundaries represent the trace of the 

intersection of the flat, sloping plane of the water surface with the underlying irregular land 

surface.  Topographic data, roads, and canals on the DRGs and recent aerial photographs 

and field observations were reviewed for assistance in plotting the flood boundaries 

between cross sections.

The use of USGS 7.5-minute series (1:24,000-scale) topographic maps as the base 

maps for the flood boundaries was determined at the inception of the study.  The DRGs used 

were the best available representations of these maps at the time of the study.  In some 

instances, the locations of the flood boundaries are inconsistent with topographic and 

hydrographic data on the DRGs.  The definitive source of these inconsistencies was not 

determined; however, several factors might have contributed to them.  The dates of the 

DRG source maps range from 1980 to 1981.  Based on field observations and review of 

aerial photographs, channel conditions have changed since then.  Conversion of the survey 

data from the local coordinate system to a map projection may be a source of error in 

plotting the cross sections.  Also, horizontal accuracy of 90 percent of the points on a 

1:24,000-scale map is less than or equal to 40 ft from their true positions (Thompson, 

1988).  More precise determination of the extent of inundation could be determined at any 

particular location using the computed water-surface elevation and detailed field surveys of 

the land surface.

Inundated areas with minimal or no flow were identified near the bridges on U.S. 

Highway 89.  From the available data, the elevations of these zones are low enough that 

they would be inundated.  Because of their location relative to the main channel, there 

would probably be little or no velocity in these zones.  Inundation is probable for the area 

left of the main channel and upstream of the southernmost bridge on U.S. Highway 89 

(Bridge 95.19 near cross-sections L64_1 and L64_4).  Land-surface elevations west of U.S. 

Highway 89 at cross-section L63 are lower than the computed water-surface elevations 

upstream of Bridge 95.19.  A more accurate determination of the area of inundation would 

require surveyed elevations of built-up areas on the left-bank upstream of Bridge 95.19.  In 

addition to areas with minimal or no flow identified in figure 9, other segments with little 

or no flow near the flood boundaries may occur near the right flood boundary near cross-

sections L55 and L58.

 

SUMMARY

 

Lincoln County officials need the 100-year flood boundaries identified for the Salt 

River to assist in development planning and flood-insurance purposes.  In cooperation with 

Lincoln County, the U.S. Geological Survey (USGS) completed a limited-detail flood study 

for a part of the lower Salt River.  The study reach begins at a point about 1-1/2 mi north of 

Thayne and continues upstream through The Narrows to the State Route 238 bridge.

Annual streamflows of the Salt River are characteristic of systems dominated by 

snowmelt runoff from mountainous areas.  Annual instantaneous peak discharges for the 

Salt River as recorded at USGS 13027500 ranged from 691 to 5,090 ft

 

3

 

/s.  Statistical tests 

revealed no trends through time; thus, all peak discharge data were used in the analyses.  

Final adjusted estimates of the 100-year flood for the study reach ranged from 5,170 to 

4,120 ft

 

3

 

/s (downstream to upstream).

Salt River channel geometry and hydraulic properties were compiled for hydraulic 

analyses of the 100-year flood.  Lincoln County personnel provided open-channel cross-

section station and elevation data.  The USGS surveyed bridge-section station and elevation 

data.  Lincoln County personnel referenced all cross-section data to a local coordinate 

system.  Manning s n determined by the USGS ranged from 0.034 to 0.040 for the main 

channel and 0.045 to 0.100 for the flood plain.  Flow lengths were measured on scaled GIS 

plots.

Water-surface elevations for the 100-year flood were computed using the water-

surface profile computer model WSPRO.  The ending water-surface elevation from an 

adjacent FEMA limited-detail study was used as the starting water-surface elevation for the 

study reach.  Template cross-sections were used between several surveyed cross-sections 

where WSPRO model computations resulted in critical or supercritical flows without 

physical basis.  Water-surface elevations in the vicinity of CR125 northwest of Thayne 

were determined separate from the rest of the study reach using an iterative approach.  

Water-surface elevations through Bridge 96.20 may be uncertain because of WSPRO 

computational problems.

The boundaries for the area inundated by the 100-year flood were plotted on USGS 

1:24,000-scale DRGs.  Topographic data, roads, and canals on the DRGs and recent aerial 

photographs and field observations were reviewed for assistance in plotting the flood 

boundaries between cross sections.  Locations of the flood boundaries in some segments 

are inconsistent with topographic and hydrographic data on the DRGs.  Inundated areas 

with little or no flow were identified.  More precise determination of the extent of 

inundation could be determined at any given location using the computed water-surface 

elevation and detailed field surveys of the land surface.
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Table 2.  Computed water-surface elevations at surveyed cross sections for the 100-year flood, 
Salt River, Lincoln County, Wyoming

Cross-section

Water-surface 
elevation 

(feet above sea 
level) Cross-section

Water-surface 
elevation 

(feet above sea 
level)

 

L37 5837.9 L56 5936.1

L38 5844.2 L57 5940.9

L39 5851.3 L58 5949.7

L40 5855.6 L59_1 5952.8

CR 125 Bridge 5864.9 US Hwy 89 Bridge 96.20 5953.8

L41_4 5865.1 L59_4 5957.0

L42 5867.0 L60 5958.2

L43 5873.4 L61 5961.7

L44 5879.8 L62 5964.8

L45 5893.1 L63 5969.0

L46 5896.2 L64_1 5973.0

L47 5898.3 US Hwy 89 Bridge 95.19 5973.9

L48 5904.7 L64_4 5976.4

L49 5908.2 L65 5980.1

L50 5912.4 L66 5982.4

L51 5917.5 L67 5984.4

L52 5924.9 L68 5985.8

L53 5927.7 L69 5987.0

L54 5933.0 L70_1 5987.4

L55 5934.4
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DRG base from Beartooth Mapping, Inc. (1999).
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Thayne West, 1980.  Universal Transverse Mercator, Zone 12, North American Datum 1927.
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Figure 9.  Locations of surveyed cross-sections and flood boundaries for the computed 100-year flood, lower Salt River, Lincoln County, Wyoming.

 

DIGITAL MAP NOTES

 

The base map used for this figure was derived from digital raster graphics (DRGs).  The original map scale of the DRG 

sources was 1:24,000 (Universal Transverse Mercator, Zone 12, North American Datum 1927).  Horizontal accuracy of 90 

percent of the points on a 1:24,000-scale map is less than or equal to 40 feet from their true positions (Thompson, 1988).  The 

base map was plotted at a scale of 1:12,000 for illustration purposes only.  No improvement in accuracy or precision is implied.

The dates of the DRG source maps are: Grover, 1981; Thayne East, 1981; Thayne West, 1980.  Based on field observations 

and review of aerial photographs, channel conditions have changed since then.  The DRGs were considered the best available 

base maps for general reference at the time of this study.  In some cases, however, flood boundaries do not agree with base map 

data.  More precise determination of the extent of inundation could be determined at any given location using the computed 

water-surface elevation and detailed field surveys of the land surface.
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