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INTRODUCTION 

The purpose of this investigation was to conduct a preliminary 

reconnaissance survey of the Viva Naughton dam site, located on Ham1s 

Fork Creek in the SW1/4, T21N, Rl17W, Lincoln County, Wyoming, and to 

establish the geotechnical feasibility for enlarging the existing 

structure. This report should be considered only as a reconnaissance 

survey and in no way should be interpreted as the final technical 

evaluation of the considered project. The Western Research Institute 

assumes no responsibility for the use of this data, nor can it be held 

liable in any way for its findings. 

The investigation was conducted in two principal parts. The first 

was a background investigation which included a 1 ibrary and computer 

data base search to locate any existing geologic data of the area. 

Libraries of the University of Wyoming, Western Research Institute, 

Wyoming State Geologic Survey, and the U.S. Geological Surveys were 

utilized. Additionally, aerial photos and LANDSAT imagery were examined 

in an attempt to observe any gross structural problems that might exist. 

The second part involved a one-day reconnaissance field investigation of 

the dam site and water retention area. 

RESULTS 

Background Investigation 

The background investigation revealed that little geologic mapping 

has been done in the area. No published data--Masters or Ph.D. mapping 

theses, geologic field work, or exploration data--was available for the 
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reservoi r and dam area. Thi s was not unexpect ed because pub 1 i shed 

geologic data is relatively sparse for that part of Wyoming. Data is 

usually concentrated in areas of geologic interest, such as minerals, 

mining, or oil and gas exploration. 

When considering any large construction project, especially dams 

(because of the potential hazard of the retained water), an evaluation 

of seismic risk is needed. The earthquake provisions of the building 

code, plus the design engineer's judgment, normally take into account 

the seismic risk for a particular building or structure. 

Evaluating the potential frequency and intensity of destructive 

shocks is important in determining seismic risk. The Viva Naughton 

Reservoir lies in seismic risk area Zone 1, an area where only potential 

minor damage is projected (Figure 1). Most of the state of Wyoming is 

in Zone 1, except for the extreme western portions of the state. The 

reservoir area is in a very low risk area for earthquake shaking hazard 

(Figure 2). The earthquake history of Wyoming is scanty because of the 

relatively short period of time the state has been populated and records 

have been maintained. Froln the information available, no large or 

damagi ng earthquakes have occurred in the area at or near the Vi va 

Naughton Reservoir. Figure 3 is a map showing the location of damaging 

earthquakes. However, the information shown is by no means complete and 

a more thorough study should be undertaken by the design engineer. 



ZONE 0 - NO DAMAGE 
ZONE I - MINOR DAMAGE 

ZONE 2 - MODERATE DAMAGE 

ZONE 3 - MAJOR DAMAGE 
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Figure 1 

Seismic risk map by Algermissen (1969). 
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Figure 2 

Expected levels of earthquake shaking hazards. Probability in percent 
of damaging earthquake occurring within next 50 years. After 
Algermissen and Perkins (1974). 
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Figure 3 
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Earthquakes of Modified Mercalli Intensity V and above in the United 
States through 1970. After Nuttli (1974). 
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Site Investigation 

A fi e 1 d invest i gat i on of the Vi va Naughton Reservoi r was made to 

obtain first-hand knowledge of the conditions of the existing structure 

and surrounding geologic strata. Additionally, an upstream and 

downstream inspection was made to observe any geologic conditions that 

may pose a hazard if the structure and retention area were enlarged. 

The field inspection produced findings that agree with the Bechtel 

Corporation's preliminary design 1957 report. The Viva Naughton site is 

located in a fluvial eroded valley composed of deposits from the Wasatch 

Formation and the Green River Formation. The Green River Formation caps 

the eastern side of the valley at the dam site. 

The entire valley is covered by thick deposits of Pleistocene 

gravels. Thickness of the gravels could not be determined without 

sub sur f ace i n forma t i on • Add i t i on a 11 y , the s e g r a vel s pro vi des u c h a 

thick cover that the attitude of the bedrock could not be determined. 

However, from outcrops observed upstream of the dam which provided the 

only data available, the underlying strata appear to be essentially in a 

flat attitude. 

The rocks that underl i e the dam and form both abutments cons i st 

essentially of the Wasatch Formation which is composed of fluvial 

deposited sandstone, siltstones, and mudstones. However, as previously 

stated, a more detailed description cannot be made without drill data. 

A walk-over, visual inspection of the dam structure itself revealed 

no major structural damage or weaknesses. However, it must be 

emphasized that the inspection was only superficial and would not detect 

any problems that might possibly exist below the surface of the 
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structure. No major erosion or cracks were observed; however, minor 

erosion was noted around the sluice and overflow structures. A number 

of small seeps were noted downstream from the structure. Only one was 

observed to be flowing any appreciable amount of water. This seep, 

located just downstream of the east flank of the structure, was flowing 

less than 100 gallons per minute. The seeps probably flow during high 

water, spring snow melt conditions and are not continually active. 

Although a small seep should pose no immediate threat to the dam 

structure, it should be corrected during an enlargement of the 

structure. 

Inspection of the reservoir holding area revealed the valley to be 

covered with Pleistocene sand and gravels to an undetermined thickness. 

Sparse outcrops and scattered rock indicate the area to be underlain by 

the Wasatch and Green River Formations. The attitude was observed to be 

flat lying, essentially the same as the dam site. No major structural 

features, i.e., folding or faulting, could be observed. 

DISCUSSION 

Utilizing all information available, including background investi

gation and field inspection, the following factors were determined from 

this investigation. 

1. The Viva Naughton Reservoir area is in a low seismic risk zone with 

a safe earthquake history. 

2. Adequate competancy of substrata appears present to retain water. 
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3. Little geologic structure that would have an adverse effect on 

water retention appears present in the area. 

4. The existing structure appears sound. 

5. The abutments appear adequate for enlargement of the dam structure. 

6. The reservoir holding area appears adequate for water retention. 

From the limited scope of this inspection, it appears that the Viva 

Naughton Dam cou 1 d be en 1 a rged wi th mi n i ma 1 comp 1 i cat ions expected. 

However, this limited report should not be interpreted as a final or 

conclusive investigation into the geotechnical feasibility for 

enlargement of the Viva Naughton Dam, but should only be considered a 

preliminary investigation that favors further consideration of the 

project. 

It is strongly recommended that further evaluation of structure and 

substrata be made. The existing 1957 Bechtel Corporation report appears 

accurate, but some information is outdated and additional coreholes 

should be completed before final design considerations are finalized. 
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