


• Cultural Resources – Number of sites impacted 
• Historic Resources – Number of sites impacted 
• Trout Streams – Linear feet impacted 
• USGS Streams – Linear feet impacted 
• Impaired Streams – Linear feet impacted 
• Lacustrine Wetlands – Acres impacted 
• Palustrine Wetlands – Acres impacted 
• Surface Water Intakes – Linear feet to nearest 

downstream intake 
• Threatened and Endangered Species – Number of 

fauna impacted 
• Threatened and Endangered Species – Number of 

flora impacted 
• Threatened and Endangered Species – Number of 

natural communities impacted 
• Streets – Number of streets impacted 
• Structures – Number of structures impacted 
• Approximate Yield – In MGD 
• Reservoir Fill Time – In years 
• Pumping Distance – In miles, for pump-storage 

facilities only, non-pump storage facilities were 
automatically given a default advantage with a 
distance of zero. 

 
Ranking Matrix 1 

The initial ranking matrix consisted of the raw values 
of environmental and engineering factors without regard 
to the relative magnitude of each category.  For example, 
the number of cultural resources impacted by an expanded 
reservoir would be typically less than 10, while the dis-
tance to the nearest downstream intake would be in thou-
sands of feet.  This automatically placed more weight on 
those values with higher relative magnitudes of values.  
Accordingly, a weighting factor was included for each 
category so that some normalization could occur between 
factors without regard to the relative magnitude of each.  
However, we realized that this weighting factor was serv-
ing both for normalization and weighting, which in reality 
needs to be two unique values. 

The ranking was formulated simply by adding the raw 
values including any weights given to specific categories.  
Ranking Matrix 1 data resulted from a cumbersome proc-
ess with a wide fluctuation in weighting factors to normal-
ize the data.  It was retained in the decision matrix simply 
as comparison to the other two ranking matrices.  
 
Ranking Matrix 2 

Ranking matrix 2 separated the normalization and 
weighting factors into two unique elements.  The normali-
zation factor was simply the ratio of the number of values 
(166 for the non-pumped-storage list, 195 for the pumped-
storage list) in each category to the maximum ranking 
value in each category.  The impact assessment for each 
category was conducted on the normalized values.  Each 
category therefore had a normalized ranked structure re-

flective of a spread from either 1 to 166 or 1 to 195, de-
pending on which list was examined.  Without this nor-
malization, the ranking spread would be inconsistent be-
tween categories.  For example, only 23 dams had cultural 
resource impacts.  Without the normalization factor the 
ranking spread would be from 1 to 24, instead of 1 to 166.  
This would produce the same problem found in Ranking 
Matrix 1, with the higher relative magnitude factors con-
trolling the rankings.  By taking the highest number of 
cultural resource impacts on an individual dam, in this 
case 9, and dividing it into either 166 or 195, the ranking 
spread would reflect a range either 1 to 166 or 1 to 195.  
Doing this with each ranking category produced rankings 
across all categories using consistent ranking ranges. 
 
This simplified the weighting values because no more 
than a two digit integer would be required for any weight-
ing value.  If any category were believed to be say, twice 
as important as the others, it could be given a weight of 
two.  By the same token, if a category were deemed 10 
times more important than the others, it could be given a 
weight of 10. 
 
Ranking Matrix 3 

Ranking Matrix 3 changed the normalization factor in 
Ranking Matrix 2.  Instead of using a ranking spread of 
either 1 to 166 or 1 to 195, the ranking spread was nor-
malized to 0 to 1.  This was accomplished by dividing 
each value in the category by the highest value in the 
category such that each ranking is a fraction of the maxi-
mum value in its specific category.  This also allowed a 
simplified weighting factor in the same way as Ranking 
Matrix 2. 
 
 

FINAL SELECTION PROCESS 
 

Once the matrix selection spreadsheet had been devel-
oped, the project team met to pare down the list to the fi-
nal selected 20 dams for which more detailed analysis 
would be conducted.  The team initially concluded that 
even if some dams had very favorable environmental set-
tings and a minimal number of impacts, there would be no 
incentive to invest in retrofitting for water supply if there 
were not a reasonable yield to be expected.  Therefore, the 
initial selection consisted of all dams with a yield of at 
least 1 MGD, since this was considered a minimal yield 
for investment incentive.  This initial selection whittled 
the list down to 85 dams. 

The issue of fill time then became of interest because 
even if the yield was attractive, an excessively long fill 
time would mean the yield could never be practically real-
ized.  The list of 85 dams was reduced to 55 by using a 
maximum fill time of 10 years.  The 10-year limit was 
selected by the project team as a convenient maximum in 
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order to eliminate impractical dams from further consid-
eration. 

The selection process was then adjusted based on re-
search conducted by the project team.  For instance, it was 
known that some areas where dams were located did not 
have a compelling need for water supply, or already had 
major projects underway not related to watershed dam 
sites.  In addition, dams from the list that were physically 
near dams with higher yields were eliminated because the 
financial investment in a given area could be expected on 
the higher yield facilities.  Using these rationales, the list 
was reduced to twenty dams with 2 selected as alternates. 
 
 

SELECTED FINAL TWENTY DAMS 
 

The final twenty selected dams were assessed in more 
detail.  The environmental factors were field checked, 
although a fully detailed field study appropriate for Sec-
tion 404 permit submittal was not done.  The purpose was 
to identify whether the databases from the various sources 
were appropriately accurate for determining the concep-
tual costs of expanding a given dam and reservoir. 

In addition, more detailed yield studies were com-
pleted by Schnabel at other potential elevations to opti-
mize the yield with fill-time.  In some cases, this reduced 
the footprint of the dam, and therefore reduced the ranking 
factors.  The magnitude of impacts was appropriately re-
duced for the purpose of developing conceptual cost esti-
mates. 
 

JJG also developed conceptual pipeline routes for the 
pumped storage facilities and associated conceptual costs.  
Conceptual costs were also developed for intake structures 
and reservoir discharge structures. 

For each of the twenty dams, a report was prepared 
outlining and describing the effort in developing all the 
conceptual parameters for water supply, including em-
bankment size and cost, outlet structure costs, permitting 
costs, land acquisition costs, and associated infrastructure 
costs (intake, pipeline, and reservoir supply discharge).  
These reports were made available to communities in 
which the dams were located to inform them of the poten-
tial supply capability and the potential cost to develop that 
capability. 
 
 

CONCLUSION 
 

The 166 dams identified by the Georgia Soil and Wa-
ter Conservation Commission were assessed and ranked in 
terms of relative impact to the environment.  Potential 
yield and other engineering factors were calculated and 
used to select the twenty most feasible locations for water 
supply.  A report was prepared for each of the final twenty 
dams that including potential costs for achieving the final 
calculated yield. 

The result of this effort is documentation of the most 
feasible watershed dams for water supply.  In this way, the 
expansion of an existing dam, which already impacts vari-
ous environmental factors, could be a less strenuous and 
more timely permitting effort.  The twenty individual re-
ports provide local communities with a foundational road 
map for developing needed water supply in the north 
Georgia area. 
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