6.6 Conclusions and Recommendations 

Conceptual-level designs and associated probable construction cost estimates were developed for three upgrade alternatives for this study. The development of each upgrade alternative was intended to address present deficiencies in the design adequacy of the Lower Dam. Two of the upgrade alternatives rely on the use of the existing earth buttress. Geotechnical investigations performed for this study indicate that further analysis is needed to determine whether or not the existing earth buttress must be removed and replaced. Therefore, for these alternatives, two probably construction estimates were prepared to address this issue.

6.6 Conclusions and Recommendations 
Conceptual-level designs and associated probable construction cost estimates were developed for three upgrade alternatives for this study. The development of each upgrade alternative was intended to address present deficiencies in the design adequacy of the Lower Dam. Two of the upgrade alternatives rely on the use of the existing earth buttress. Geotechnical investigations performed for this study indicate that further analysis is needed to determine whether or not the existing earth buttress must be removed and replaced.  The estimated probable construction cost for the three upgrade alternatives considered for this study are: 

Upgrade Alternative No.1 -Buttress Armoring 
A. Use Existing Earth Buttress: $2.80 million 

B. Replace Existing Earth Buttress: $3.13 million 

Upgrade Alternative No.2 -RCC Buttress $3.48 million 

Upgrade Alternative No.3 -Side-Channel Spillway 
A. Use Existing Earth Buttress: $4.14 million 

B. Replace Existing Earth Buttress: $4.56 million 

Since Upgrade Alternative Nos. I and 2 were the least two expensive alternatives and since they offer differing levels of long-term performance, an equivalent life cycle cost analysis was also performed to provide a more complete comparison. Using the approach previously described, the equivalent life cycle cost for these two alternatives is: 

Upgrade Alternative No.1 -Buttress Armoring 
A. Use Existing Earth Buttress: $3.07 million 

B. Replace Existing Earth Buttress: $3.40 million 

Upgrade Alternative No.2 -RCC Buttress $3.48 million 

If equivalent life cycle cost is taken into account, the two alternatives evaluated are nearly comparable in cost given the limitations of this level of estimating. In this case. other factors could be considered for selection of the alternative to be implemented. 

It should be noted that the probable construction cost estimates provided in this report do not include design and construction phase engineering and administration costs nor do they include the additional cost for wetlands delineation and mitigation for the raised normal pool (Elev. 644.2 feet) scenario since this cost items were not part of the original scope of this study.
Since Upgrade Alternative No. I involves constructing an RCC spillway on an earth foundation, the expected design life for this structure is 50 years.

Since Upgrade Alternative NO.2 involves constructing an RCC gravity dam founded on rock. the expected design life for this structure is 100 years.

