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Appendix A - Englishman River Monthly Water Balance and Storage Assessment

Arrowsmith Lake Storage Check - 1:2-Year Return Period Drought Condition

Jun Jul Aug Sep Oct Nov Jun Jul Aug Sep Oct Nov
Ph1 + Conservation Flow of 0.9 cms 1.12 1.18 1.16 1.11 1.06 1.02 0.00 0.00 0.23 0.11 0.00 0.00 908,438                         802.00 9,000,000 -                                
Ph1 + Conservation Flow of 1.2 cms 1.42 1.48 1.46 1.41 1.36 1.32 0.00 0.00 0.53 0.41 0.00 0.00 2,489,558                      804.11 8,478,333 -                                
Ph1 + Conservation Flow of 1.4 cms 1.62 1.68 1.66 1.61 1.56 1.52 0.00 0.00 0.73 0.61 0.00 0.00 3,543,638                      809.98 7,005,556 -                                
Ph1 + Conservation Flow of 1.6 cms 1.82 1.88 1.86 1.81 1.76 1.72 0.00 0.00 0.93 0.81 0.00 0.00 4,597,718                      810.99 6,704,474 -                                

Ph2 + Conservation Flow of 0.9 cms 1.34 1.46 1.42 1.32 1.22 1.14 0.00 0.00 0.49 0.32 0.00 0.00 2,140,358                      803.15 8,669,333 -                                
Ph2 + Conservation Flow of 1.2 cms 1.64 1.76 1.72 1.62 1.52 1.44 0.00 0.00 0.79 0.62 0.00 0.00 3,721,478                      810.61 6,816,316 -                                
Ph2 + Conservation Flow of 1.4 cms 1.84 1.96 1.92 1.82 1.72 1.64 0.00 0.00 0.99 0.82 0.00 0.00 4,775,558                      811.14 6,658,421 -                                
Ph2 + Conservation Flow of 1.6 cms 2.04 2.16 2.12 2.02 1.92 1.84 0.00 0.06 1.19 1.02 0.00 0.00 5,978,438                      811.72 6,485,172 -                                

Arrowsmith Lake Storage Check - 1:5-Year Return Period Drought Condition

Jun Jul Aug Sep Oct Nov Jun Jul Aug Sep Oct Nov
Ph1 + Conservation Flow of 0.9 cms 1.12 1.18 1.16 1.11 1.06 1.02 0.00 0.00 0.75 0.62 0.00 0.00 3,599,280                      810.44 6,866,667 -                                
Ph1 + Conservation Flow of 1.2 cms 1.42 1.48 1.46 1.41 1.36 1.32 0.00 0.21 1.05 0.92 0.00 0.00 5,736,912                      811.29 6,614,474 -                                
Ph1 + Conservation Flow of 1.4 cms 1.62 1.68 1.66 1.61 1.56 1.52 0.00 0.41 1.25 1.12 0.00 0.00 7,326,672                      811.91 6,427,586 899,086                         
Ph1 + Conservation Flow of 1.6 cms 1.82 1.88 1.86 1.81 1.76 1.72 0.00 0.61 1.45 1.32 0.00 0.00 8,916,432                      812.64 6,207,500 2,708,932                      

Ph2 + Conservation Flow of 0.9 cms 1.34 1.46 1.42 1.32 1.22 1.14 0.00 0.19 1.01 0.82 0.00 0.00 5,328,192                      811.18 6,647,368 -                                
Ph2 + Conservation Flow of 1.2 cms 1.64 1.76 1.72 1.62 1.52 1.44 0.00 0.49 1.31 1.12 0.00 0.00 7,712,832                      812.11 6,367,241 1,345,591                      
Ph2 + Conservation Flow of 1.4 cms 1.84 1.96 1.92 1.82 1.72 1.64 0.00 0.69 1.51 1.32 0.00 0.00 9,302,592                      812.93 6,120,000 3,182,592                      
Ph2 + Conservation Flow of 1.6 cms 2.04 2.16 2.12 2.02 1.92 1.84 0.00 0.89 1.71 1.52 0.00 0.00 10,892,352                    814.01 5,796,569 5,095,783                      

Arrowsmith Lake Storage Check - 1:10-Year Return Period Drought Condition

Jun Jul Aug Sep Oct Nov Jun Jul Aug Sep Oct Nov
Ph1 + Conservation Flow of 0.9 cms 1.12 1.18 1.16 1.11 1.06 1.02 0.00 0.18 0.92 0.76 0.00 0.00 4,912,224                      810.96 6,713,158 -                                
Ph1 + Conservation Flow of 1.2 cms 1.42 1.48 1.46 1.41 1.36 1.32 0.00 0.48 1.22 1.06 0.04 0.00 7,399,536                      811.82 6,453,448 946,088                         
Ph1 + Conservation Flow of 1.4 cms 1.62 1.68 1.66 1.61 1.56 1.52 0.00 0.68 1.42 1.26 0.24 0.00 9,524,976                      812.52 6,245,000 3,279,976                      
Ph1 + Conservation Flow of 1.6 cms 1.82 1.88 1.86 1.81 1.76 1.72 0.00 0.88 1.62 1.46 0.44 0.00 11,650,416                    813.52 5,944,118 5,706,298                      

Ph2 + Conservation Flow of 0.9 cms 1.34 1.46 1.42 1.32 1.22 1.14 0.00 0.46 1.18 0.97 0.00 0.00 6,888,144                      811.68 6,496,552 391,592                         
Ph2 + Conservation Flow of 1.2 cms 1.64 1.76 1.72 1.62 1.52 1.44 0.00 0.76 1.48 1.27 0.20 0.00 9,799,536                      812.81 6,157,500 3,642,036                      
Ph2 + Conservation Flow of 1.4 cms 1.84 1.96 1.92 1.82 1.72 1.64 0.00 0.96 1.68 1.47 0.40 0.00 11,924,976                    813.86 5,841,176 6,083,800                      
Ph2 + Conservation Flow of 1.6 cms 2.04 2.16 2.12 2.02 1.92 1.84 0.00 1.16 1.88 1.67 0.60 0.00 14,050,416                    815.07 5,424,479 8,625,937                      

Arrowsmith Lake Storage Check - 1:20-Year Return Period Drought Condition

Jun Jul Aug Sep Oct Nov Jun Jul Aug Sep Oct Nov
Ph1 + Conservation Flow of 0.9 cms 1.12 1.18 1.16 1.11 1.06 1.02 0.00 0.34 1.02 0.84 0.30 0.00 6,625,565                      811.21 6,637,368 -                                
Ph1 + Conservation Flow of 1.2 cms 1.42 1.48 1.46 1.41 1.36 1.32 0.00 0.64 1.32 1.14 0.60 0.00 9,813,725                      812.15 6,354,138 3,459,587                      
Ph1 + Conservation Flow of 1.4 cms 1.62 1.68 1.66 1.61 1.56 1.52 0.00 0.84 1.52 1.34 0.80 0.00 11,939,165                    813.00 6,101,000 5,838,165                      
Ph1 + Conservation Flow of 1.6 cms 1.82 1.88 1.86 1.81 1.76 1.72 0.00 1.04 1.72 1.54 1.00 0.00 14,064,605                    814.08 5,770,490 8,294,115                      

Ph2 + Conservation Flow of 0.9 cms 1.34 1.46 1.42 1.32 1.22 1.14 0.00 0.62 1.28 1.05 0.46 0.00 9,025,565                      812.01 6,397,241 2,628,323                      
Ph2 + Conservation Flow of 1.2 cms 1.64 1.76 1.72 1.62 1.52 1.44 0.00 0.92 1.58 1.35 0.76 0.00 12,213,725                    813.29 6,013,500 6,200,225                      
Ph2 + Conservation Flow of 1.4 cms 1.84 1.96 1.92 1.82 1.72 1.64 0.00 1.12 1.78 1.55 0.96 0.00 14,339,165                    814.43 5,650,392 8,688,773                      
Ph2 + Conservation Flow of 1.6 cms 2.04 2.16 2.12 2.02 1.92 1.84 0.00 1.32 1.98 1.75 1.16 0.00 16,464,605                    815.70 5,205,833 11,258,771                    

Note:
Ph1 - Phase 1 Water Withdrawls - 24 ML/day
Ph2 - Phase 2 Water Withdrawls - 48 ML/day
Assessment based on recorded daily flows from 1913 to 1917 and 1970 to 2013 (Recorded flows after construciton of dam in 1999 have been "naturalized" to account for Arrowsmith Lake storage and releases)

Required Englishman River Flow, cms Required Discharge from Arrowsmith Lake - Lake Inflow, cms

Requried Storage
m3

Minimum Lake level to 
Discharge Desired Flow, m

Available Live
Storage, m3

Requried Storage
m3

Minimum Lake level to 
Discharge Desired Flow, m

Available Live
Storage, m3

Required Englishman River Flow, cms Required Discharge from Arrowsmith Lake - Lake Inflow, cms

Required Englishman River Flow, cms Required Discharge from Arrowsmith Lake - Lake Inflow, cms

Requried Storage
m3

Minimum Lake level to 
Discharge Desired Flow, m

Available Live
Storage, m3 Storage Shortage, m3

Required Englishman River Flow, cms Required Discharge from Arrowsmith Lake - Lake Inflow, cms

Storage Shortage, m3

Storage Shortage, m3

Requried Storage
m3

Minimum Lake level to 
Discharge Desired Flow, m

Available Live
Storage, m3 Storage Shortage, m3

O:\0400-0499\468-010\442-Hydrology\ArrowsmithLake-RuleCurve\AWS_Flow Analysis 2014-CSEdits.xlsx


