
EXECUTIVE SUMMARY (February 2025): 

City of Shawnee, Oklahoma (City) retained Freese and Nichols, Inc. (FNI) in June 2024 to assist the City in 

response to certain actions required by a November 2023 consent order issued by Oklahoma Water 

Resources Board (OWRB). The scope of the work included the following major tasks: 

 

1. Visual site assessment, 

2. Limited topographic survey to assist in geotechnical and hydrologic/hydraulic (H&H) evaluations, 

3. Historical document review, 

4. H&H studies to determine spillway capacity with respect to OWRB requirements, 

5. Independent seepage and slope stability analysis of the embankment using existing data from a 

2024 report prepared by Terracon Consultants, 

6. Preparation of this Preliminary Engineering Report (PER) which includes results of above tasks, 

recommendations for further analysis, monitoring, and/or repairs as applicable, and peer review 

of the 2024 Terracon report. 

 

FNI performed a visual assessment on July 3, 2024 and found the spillway and embankment to be in Fair 

condition based on the OWRB condition rating terminology. 

 

The Terracon investigations and the Consent Order were promulgated by the 2022 annual dam inspection 

that indicated a slope failure was occurring along the downstream slope near the spillway. FNI examined 

this area visually and did not conclude that a slope failure had occurred. FNI concluded that the repaired 

area reflects a localized pavement surface course and subgrade failure. The pavement had been repaired 

before FNI’s site visit. 

 

In the opinion of FNI, the geotechnical strength parameters used in the 2024 Terracon report for slope 

stability analysis are conservative and are not consistent with values of similar soils on other dams in the 

state. The Terracon results are also inconsistent with a dam that has performed satisfactorily without a 

slope stability incident since it was constructed in 1936. Seepage, slope stability, and H&H analyses were 

conducted by FNI, and the results indicate that the dam is in compliance with the Title 785, Chapter 25 

requirements for spillways and embankment dams. 

 

Through the visual assessment and the engineering evaluations, FNI did not identify any dam safety issues 

that need to be addressed immediately. There were no adverse seepage observations, nor any visual indication  

of past or current slope instability other than historically noted riprap sloughs in the upper 

portion of the upstream slope.  

 

FNI recommends an updated breach analysis with modern 2D modeling techniques to better document 

hazard rating and quantify downstream impacts. To assess the post seismic performance of the dam, a 

liquefaction and loss of strength analyses/study may be performed. If existing soils are determined to 



liquefy or lose strength through seismic loading, a post-seismic slope stability and deformation analysis is 

recommended. 

 

To improve the physical condition of the dam and limit further deterioration, FNI recommends riprap 

repair/replacement to the upstream slope, clearing and grubbing of the lower downstream embankment 

slope, along with some other minor items listed in Section 7. The full scope of recommended repairs are 

estimated to cost on the order of $3 to $3.5 million, based on 2024 construction costs for similar work in 

the region. The cost estimate range includes replacing upstream slope riprap along nearly the full length 

of dam, clearing and grubbing of the lower downstream slope, installing seepage monitoring devices, and 

adding riprap scour protection upstream of the spillway drop structure. Engineering design and permitting 

services are not included in these costs. 

 

Seth Barkhimer Slides following from March 17, 2025 City Commission Meeting… 

 

  



 
 

 
 



 
 

 



 
 

 



 
 

 



 
 

 



 
 

 



 
 


