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əƕɚ̗ʁȼʼǸ 

ɖɪˀ̧ɔ  ǃɧ˘ɔ̗ (ǃɧ˘ɔ)̗  ʆ˧˝ʿȕʆɔȕ  Ɨʿ˝̧ɔƜˢ˧Ɨʼ̗  ̑ǿ̗Ǩɩ̧ȷ  ̑ǿ̗ǨɪǛ  ƗƜ̧ə̥ɔ,  ɖə˪ȷ.  

ǃɧ˘ɔ̗  ǃ̕ʁƗːʺʼ̗  ʆəʿƗɔ̥ɔȕ,  ƜƗɬǧƗɔ̥ɔȕ,  ȼǢʿƗɔ̥ɔȕ  ƕɧ̗ȁʁˢȷɖɼɩ  ƗǠ̗ǠǧƗɔ̥ɔȕ  22  

ȷɧƜɢ ǧɢʗɖǸ  Ɯˢ˞ȟȷ  ʁɬƕɢəˢȸǸǢ̗  Ɨʿ˝̧ɔƜˢ˧ȕ  ƜƗɬɔƜ̗Ǣ̗  21ɖǸ  Ɯˢ˞ƜȟɖǸ.  ʆ˧˝ʿȕʆǸǠƜ˫ɼɩȕ  

ɚɍȼȕǢ̗  ɖəˢʼƜˢȷƗɖǸ  ƜƗɼɬ̗ǠǸǧ˘Ɯȕʆ̗  ʁ̕ɧʿƗʿ˙˚ɔ  Ɯ̡ɔ̡ ɢɖɼɩ  Ɯ˧ȕǢ̗ǧƗɩɔ  

ƕɬƗ˚ǠɧƗˢ˧̡̕ɼɩǠȕ. ʆəʁȝƜɬƗ̗ǢǸ  ǃɧ˘ɔˢȷȕ  ƜǢ̗Ǣɔȳɩ  ǃɧ˘˯˧̧ɔȕ  2013ȷ,  Ɨʿ˝̧ɔƜʁȝƜ̴̗Ǡȕ  

ʁǠǃ˘  2014ȷ.  

ǃɧ˘ɔˢȷ  ȽɢəƗː̗  ȀəƗʿɧƗ̗ʇɧəʃȕǢǸ  Ɨʿ˝̧ɔƜˢɩǠȕ  4.2  ȷɧƜɢ  ǧɢʗɔȕ  Ɯˢ˞ȟȷ  ʆ˧˝ʿȕʆɧȕ  1ȷǸ.  

ƜȁɔƗ̡ǸǢȹǸ  Ɯ̡̗ǧƗɼɩɔ Ɨʿ˝̧ɔƜȕȄɢɔ˚ȼʼǸ  ƗʁȄ̗ǢˢɩǠȕ  Ɯ̗ȁǠȕȁǸ  ƗȷƜˢʼƜȕȁɼɩ  ƜƗɼɬƗːʺɩǠȕ  6.0  

ȷɧƜɢ ǧɢʗɔȕ  Ɯˢ˞ȟȷ  ̑ЖƜɔǸ  Ɯ̡̗ǧƗɼɩɔ  ʁǠǃ˘ 2018ȷ  ƜȁɔƗʁȝƜ̗ǧƗɼɩɔ  2020ȹǸ (ȷɔʗǧ̥Ǹǧ  

Ȣ˫ȼɧ˘ɔˢɖǸ  ƗǿƗ̗ǧ̗Ǣɧ˘ɔˢɔǸ  ȄəǧƗɼɩ  ƕɩƜɔ  ǧƗ̗ʂʺɔǸ  2018ȷ). Ɯ̡̗ǧƗȝɼɩɔ  Ɯ̗ȁǠȁǨȕ  

ƗʁȢʿ̗Ǣ̗  18  ȷɧƜɢ  ǧɢʗɔȕ  ̑ЖƜɔǸ  ʆəʿƗʼȼʼȹǸ  ƕǠʼȷ  Ǣɬȕǧˢ˧̧ȹǸ  ƕȕǃǿǸǢˢʼƜˢȷ,  ʆ˧˝ʿȕʆǸ  

Ɨʁɧ̗ʃ̗ǧƗɩǠȕ  ƗȷƜˢʼƜɖǸ  ǧ˘ƗǛ  ƜǿƜɖƜ˚ǧƗɩǠȕ  ƕȷǸǣǛ  ƕȼ̥ȟǸ. 

2020ȷ  6.0  ȷɧƜɢ ǧɢʗɔȕ  ʆ˧˝ʿȕʆɔȕ  ƗʁȄ̗ǧɬƗ̗ǢǸ  Ɨʿ˝̧ɔƜˢ˧̧ȷǸ  ̑ЖƜɖǸ  Ǣ̗ȁ̗ʁȼʼɖǸ. 

ʆəɩƜɬƗ̡ǸǢǸ  2020ȷ: ʆ˧˝ʿȕʆɖǸ  Ǣ̗ȁ̗ǧˢ˧̧ȷȕ  ƕȷˢɖɼɩ  ƜƗɬǸǠːʼǠɔȕ  ʆəɬƗ̗ǢǸ  ǿɭȷǧ  106ȷ,  ɖǨȷȕ  

Ɯ̗ȁǠɧƗ̗ǧƗɼɩɔ  ƕɩǢʼɧƗ̴̗Ǡȳɩ  ƕȷˢɖǸ  ȄǠ̗ʃƕ˯˧̧ȷǸ 560ȷ  Ɯ̗ȁǠȷ  ǃ̤Ǜ  ʆɔƜɕǸǢȷ,  ǿʃ̕ˢ˧ȳɩ 

Ɯ̡ȳɧȝƜ̗ǧƗɼɩɔ  ǿɭȷǧ  110  Ɨ̕̕ǠȞɖǸ  əǊʼ̡ɢɔ.  2020 ƕʃɧǠɼɩȟ,  ȄǠ̸̴ȝǸ  ǃɧ˘˯˧ƗʼǸ  556  

̎ƕƜȕǠƜʗ̣ɬƗ̗ǢǸ. ƕɬ̥Ǹ  Ɯ˫ǠɖǸ  ƕʃȽɪǧƗɭ̣̕ǧƗɬƗ̗Ǣ̗  ǃɧ˘ɔˢȹǸ  ƜȕǢƜʼɖǸ  2020ȷ ǅʼǸ  

ǠȕǧƗʼǸ. ǋ˫ɢɭɢȁǸ  ƜǢʄ̣˩Ǹ  Ɨɖ̗Ǣɔȕ  ǅʽːʿƕȕȁǠɔȕ  ǃɧˢ˯˧ɧȽǛ  ƕɩƜɔ  ǠȕǧƗǠǸǠ̡ɢɔ̗ʆƗəʃȕ̴Ǡȕ,  

ǃ̑ƜʁƗ̸̴ȝǸ  ƕȸǸ ȅɼʁƜɍ  ȕɩƜ˝ƕǸɩ  Ɯ̗ȁǠɖǸ,  ƜǢƕɢə̗Ǌȕ̴Ǡȕ  ̖ǋɔȕ  ʆ˧˝ʿȕʆɖǸ  ʁ̕ɧːʼǠɖǸ,  

ǃƗʁȝƜ̴̗ȝɼɩ  ʆ˧˝ʿȕʆǸ  Ǣ̗ȁ̗ǧƗɔ̡Ǹ.  ǧʗǸʗǧǛȷ̶ȕ  ƜǢɬƗ̗ǢǸ  Ɯ̗ȁǠɧȽȕȁǸ  ƜƗʿ̥ɔ  2020.  

ʃɧȕȄɢɔ̗ǧƗ̗  ǅʽːʿƕȕȁǠ  ǧʗǸǢ˙Ǹ  ̕ƗʺʆƗǧƗɬƗ̗Ǣ̗  ʆ˧˝ʿȕʆɖǸ  Ǣ̗ȁ̗ʁȼʼɖǸ  ̑ЖƜɔ  ɖ˧ǃ ̆ 2020ȷ.  

ǧʗǸǢ˙Ǹ  ǠȷɖǸ  Ɨɩ˘Ɯə̡ǸǢ̗,  ƕȷˢɔȕ  ƕɬ̴̗̕ɔ,  Ɯȁɔȹɼɩ  ƜǢ˚ɢə̴̗ɔ  ̖ǋ̗ʁʄ̣ɼɩɔ  Ǣ̗ȁ̗ʁȼʼɔȕ  

ǅʽːˀ̡ɍȼǧ.   

ɖə˪ȷ  Ɯ˫Ǡɧ˘ʺȕȁǸ  ȄǠȼʺ̡ǧ  ̑ȷˢ˚ʿ̥ɖǸ  ǃɧ˘ˢȹǸ  ǃʼɢəƗǠ  əƕʆƗǠɧȕ 005  ǃ̕ʁƗːʺ̧ȼǸ  

Ɨɖ̗Ǣɔȕ  ȼɧȝƜɧ̧ɔȕ  ǋ˫ɢɭɢȁǸ  ʆ˧˝ʿȕʆɖǸ  Ɨʿ˝̧ɔƜ̗Ǡ̡ǧ  ȁƜǅ˙ʆ̥ɖǸ  

̕Ɨʺʆ˘Ɯ̗̕ǠǸǠɼɩɔ  ƜȕǢƕɔˢɖǸ  ɖəɔ  Ɯ˫Ǡɔȕ.  ǃɧ˘ʿƗʼǸ  ɖəɔ  Ɯ˫ƕɔȕ  ̕ƗʺʆˢɔˢɖǸ  

ƜƗɬǧƗʼ̗  ɖəɔ  Ɯ˫Ǡɔ  ƜȕǢƕɔˢɩ̧ɖǸ  ƜȕǢƕɧƜДǠǸǠɔˢɖǸ  ̕Ɨʺʆˢɔˢɖɼɩ  ǊˢəƗǠȹǸ 

(ǋ˫ɢɭɢ  ʆ˧˝ʿȕʆɖǸ  Ɨʿ˝̧ɔƜˢ˧̡ǧ  ȁƜǅ˙ʆ̥Ǹ 2016).  ƜƗɬǧƗɼɩɔ ɖəɔ  Ɯ˫Ǡɔ  ȄǠȼʺ˝ɭɔǸ,  

ƕɬƗɼɩǠȕ  ȄǠȼʻǸ  ǋ˫ɢɭɢȁɢɔǸ,  ̑ǿ̗ǧɔ  ƕɖƕǸ  ȄǢːʺ̕ǠȞ̡ɢɔǸ,  Ȣ˫ȼ̡Ǹ  ɖə˪ȷ,  ʁɬɖǸ  ʁɬƕɼɩ  

Ɯʁːʺˢɔ̡ɢɖǸ  ȄəǧȷȕȁɢɔǸ  ȷǸǠȼǧɧ̧ȷ  Ɯ̣əʃȕǢɧ˘ʺȕȁɢɔɼɩ. ɖəɔ  Ɯ˫Ǡɔ  ̕ƗʺʆˢɕǸ  ǃȝƜɬƗ̗ǢǸ  

2012ȷ  ȄʼʁɼɩǠȳɩ  2020ȹǸ  Ɲ̗ǿȝƜ̗Ǌȕ̴ȝǸ  ̕ƗʺʆˢɕǸ  Ɯˢ˞ȟɔ,  ȼɧȕ̴ȝǸ  Ɨ̕ʺʿƗʼǸ  ǠɧƗ˚ǧƗʼɼɩ  ɖəɔ 

Ɯ˫Ǡɔ  ȄǠȼʺɔǸ.   
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Ǩɢə  Ɨɔȕȅ̗  əƕɚ̗ʁ˩̗  ̕ƗʺʿƗʼɔȕ  ȄǠ̗ʃƕɔˢɔȕ  ̕ƗʺƜˢɔˢɔȳɩ  ǃɧ˘ʿƗʼɖǸ  2020ȷ  ǃɧ˘ɔˢȹǸ,  

ǃ̕ʁƗɼɩȝǸ  ǧȄȕȁƜ  ̕ƗʺʆˢɕǸ (əƕɚ̗ʁȼʼǸ  əɩəƕ̗ʁȼʼǸ 0ȷ):   

¶ ʁɬɔȕ  ̕ƗʺʆˢɕǸ; 

¶ ɔǋ̑ɔˢɖǸ  ̕ƗʺʆˢɕǸ; 

¶ ̓ɧȷȠǸ  ̓ǸǠ̧ɔ̡ɢɔȕ  ̑ȷ˚ɕǸ;  

¶ ǠȕǧƗ̡ǸǢɖǸ  ǅʼˢɖǸ  ̕ƗʺʆˢɕǸ;   

¶ ǅʼƕǸ  əȹИˢɔˢɖǸ  ƜːʺЖƜȕȁǸ  

̑ȷˢ˚ɕǸ;  

¶ ǃ˚̗Ǣɔ  ƕːʼˢɔɩ  ʆ˧˝ʿ̕ˢɔˢɖǸ  

̕ƗʺʆˢɕǸ;   

¶ ǧȽɔˢȷƗǧƗ̡ǸǢɖǸ  ǃ˚̗ǢɖǸ  

̕ƗʺʗˢɕǸ;  

¶ ǃ˚̗ǢǸ òǃ˚ˢɔ̡ɢɖǸó    ̑ȷˢ˚ɕǸ;   

¶ ƜǅǠȕȁǸ  ǢȷʁƗˢɕǸ; 

¶ ƜǅǠɖǸ ȄǠǧƗʁȼʼɖǸ  ̕ƗʺʆˢɕǸ; 

¶ ǅ̗ǢʼɔǸ  ɖəɔǸ  ǢȕǢɔȕ  ̕ƗʺʆˢɕǸ;   

¶ Ɯ̣əʃȕǠɖǸ  ǅɭ˘Ɯ̗Ǣɖɼɩ 

əƕɚ̗ʁȼɕǸ; 

¶ ƜƗɼɬʄɖǸ  Ǡ̧ȷƜɖǸ  ƕ˫ʼɖǸ  

̕ƗʺʆˢɕǸ;   

¶ ̗̕Ȅɔ  Ą̇̄ȷƜɖǸ ƕ˫˯˧ƗʼɖǸ  

̑ǢˢДƗˢɔˢɖǸ  ̕ƗʺʆˢɕǸ;  Ɯɍȼɩ   

¶ ɔˢʼǠɔȕ  ƗǊȕʁɕǸ  Ǣ̓ʼɼɩ.  

ʁɬɖǸ  ̕ɖƕɧ̥ɕǸ  2020ȷ  əƕɚ̗ǧƗɬƗ̗ǢǸ  ʆɔƜɔɩ  ǧȁəȕǧƗɼɩǠȕ  ̕ɖƕɧ̥ȢʼȕǢɖǸ  ̑ȼȕǧǸǠɢɔ.  

ʃ˝ȕǢɖǸ  ɔȳɩƜʃȕǢɔ,  ȼ̓ɖǸ  Ɯɖ˘ɖɼɩ  ̕ƗʺʆƗǠɔȕ  Ǩȕȁɔ̥  ʆɔɧ˙ȳɩȝǸ  Ɯȕʃ˚ˢəɬƗ̗ǢǸ  2020ȷ.   

ǋ˫ɢɭɢȁǸ  ǃȝƜ̗ǠǸǠɬƗ̗ǢǸ  ɔǋ̑ʿȕǢɖǸ  ̕Ɨʺʆˢɔˢȷȕ  2020ȷ  əɩəƕ˝ʃȕ̴ȝǸ  ǃɧ˘ɔˢȷǸ  ɔǋ̑ʿ̧ɕǸ.  9  

ɔǃɖǸ  ̕Ɨʺʆˢ˨Ǹ  ʆəʿƗɬƗ̗ǢǸ  ƜːʺȞ̡ǸǢɖǸ  Ɨ̥ʁ̧ɔˢɔǸ (̕ɔǸǢ̗,  Ɨ̥ʁȕǢ̗,  ̕Ɨʺȼ˯˧Ɨʼˢɩ)  ƜǢɔ 

ǃɧ˘˯˧ƗʼɖǸ (Ɨʿ˝̧ɔƜˢ˧ȕ,  ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜ  ̑ ЖƜɔɩ  Ǣɬȕǧˢ˧ȕ), ƕɍȷɖǸ  ƜƗɬǸǢɖǸ  ɔǃɧƗ˚ǠɖǸ  

Ɲ̗ǿȕʁȼɼɩǠȕ  ƜǢɔ  ̕Ɨːʺʆˢ˧̧ȷ  ɔǃɧƗˢɔƜˢȼǧ  ɔǃ̕ˢɕǸ.  

 ɔǃƜˢɕǸ  ƜːʺȞ̕ǸǧɬƗ̡ǸǢǸ  ƜːʺȞ̡ǸǢɔ  ǃɧ˘˯˧Ɨʼɔ,  ǃ̕ʁƗɼɩȝǸ  ǧƕȼƕȢʼȕǢǸ  ɔǋ̑ʿɭɼɩ,  

ƜːʺȞ̡ɢɔˢɔȕ  ɔǃ̕ˢɕǸ,  ɔɼɧȅɼɬȕǢɔɼɩ  ɔǃ̕ˢɕǸ.  ɔ˘ƗȝʿƗɔ̥  ȼɧȕ̴ȟ,  ǃɧ˘ɔ̗  ɔǋ̑ʿʄ̗  

ɔǃ̗ȁ̗Ǣɔ̥  ̕ɖƕȝƜ˚ǧƗ˫ȕ̴ɔ  ɔˢʼǠɖǸ (ʄˢɩ., ɔǃ̗ȁ̗Ǣɔ̗ʆǸ 55 DbaȷǸ) ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ɔǸ. 

ǿʁƜɔ,  1.5  ǿɭȷǧȸɧ̗ǠɼɩȝǸ ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ɔǸ,  Ɨ̥Ǩɔ  90%  ɔǃɖǸ  ɔǃɧƗ̗ǢǸ  

ɔǃǿɢɔ̗ʆƗɬƗ̗ǢǸ ǨʗʃȼИǸ  ǿȳɧˢȷǸ ɔˢʼǠɖɼɩ  ̕ɖƕȝƜ˚ǧƗȢʿˢəɔ.  ǃɧ˘ʼɖǸ  ƜȕǢƜʼǸ  ɔǄǸ  

ɔǃǿɢɔ̗ʆƗȢʼɬƗ̗ǢǸ  ʁɬƕǸ  ǃƗɔ̡ɢɖǸ  ɔǋ̑ʿ̡ɢɔˢȹɼɩ ǊˢəƗǠƗǛ  ƜƗɬɔˢɖǸ  ǿȝɧƜɖǸ 40 dBA  1.5  

ǿɭȷǧȷǸ  ǃɧ˘˯˧̧ȷǸ,  ǿʁƜɔ  ̑ЖƜɔ  ɔǋ̑ʿ̧ɔ̗ʆƗ˩Ǹ  ƜƗɬɔˢɖǸ  ǿȳɧɖǸ.  ǃɧ˘ɔˢȷǸ  ƜƗɬƗǡǸ  

Ǣʆǧ̗Ɨ̡ǸǢǸ  3  ǿɭȷǧɔǸ  ʆəʿƗǢƕɢə˘Ɯɧ̧ɔǸ.  ̕ ƗʺʆȕȄɢɔ̕Ǹǧɭ̗ǢǸ  ɔǃɖǸ  2022ȷ. 

̕ƗǧȽɖǸ  ɗȕǧˢɕǸ (ƗʁʼǸ  Ɯʂɼɩ)  ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜɔ  2020ȷ  271.1 ̣ɬƗ̗ǢǸ.  Ɨɖˢɔ˘Ȣʼȕǧ̡Ǹ  

ʆ˧˝ʿȕʆɔȕ  ƗʁʼǸ  ̕ƗǧȽǸ  ˀɢɖƜ˘ 1ȷǸ  Ǡʁǃ˘ 31, 2020ȹǸ  243.3 ̣ɬƗ̗ǢǸ,  ǠȽɕ˞ˢʼȕ̴ɔ  ǿ̣ɼɧ̗ǋȹǸ  

Ɯ˫ǠɖǸ ƜȕǢƕɔˢɖǸ  ƗɔȕȅȹǸ  ƕɬȝƜ̗ǧƗʼɖǸ  əɬƗǸǨ̗ǧƗʼɔǸ.  ƜʂǸ  ƕ̡ˢ˝ʼǸ  ƗɖȢʼɬƗ̗ǢǸ  28.4  

ɖəȕȂ˚ǠɖǸ  Ɨɼɩˢȷ.    

̓ɧȷȠȕȁǸ  ǅ̗Ǣɔ̡ɢɖǸ  ̑ȷˢ˚̕ǸǧɬƗ̗ǅǸ  ƜȕǢƕɔˢɪǢƕɢə˘Ɯɧ̧ɖǸ  Ǡ̧ȷƜɖǸ  Ɯʁɖɼɩ  ɔˢʼǠɖǸ  

ǃɧ˘˯˧ƗǛ  ƕɩƜɔ  əɩəƕ̗ʁȼʼɔɩ  Ẹ̏ɖǸ  ƕʆƗ˯˧̧ɔ (ʼɬƕȷ  ƝȳȞʁȷɩǢƜ̗).  
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2020ȹǸ  ̑ȷˢ˚ɔ̗  ƕɬɧƗːʼ˩̗  ʃɧȕȄɢɔˢɔȕ  Ǣȕʁ̗̋ ǧƗʼɖǸ  ɖəɔ  Ɯ˫Ǡɔ  ȄǠȼʺ̡ɢɔǸ  2020ȷ  ȄǠȼɔˢɔǸ  

Ǣ˞̗ǢɖǸ  ̕ ̥ǧʼǸ  ƜȁɔƗɔ̡ɢɔȕ  ̓ ɧȷȠ̗ǠƗɼɩ  ƕʃȼȝʿ̡ɢɔȕ,  ̓ ɧȷȠǸ  ǅ̗ǢɔˢɖǸ  ȼɧ̧ɔ̡Ǹ  ̕ ̣̗̕ǢɖǸ  

ƕʆƗɧ̗ǠɼɩȝǸ 89% ̣ ɬƗ̗ǢǸ, ƕɩƕǸǢȕȁɼɩ  ȼɧ̢Ǹ  ǧ̗ǿɧȽɔǸ  96% ̣ ɼɩǠȕ.  ̓ ɧȷȠ̗ǠɔǸ  ̕ɖ̗ǣ̗ǧƗʼǸ 

(ʄˢɩ  ǅǿɚ˘ƜɨǸ)  Ɨ̓Ɯʁ˘ʿƗʼǸ ǅȕǿɚ̗ǢɖǸ  ɔ˧̥ʼɔȕ  ƗʁɼɩǠȕ, ƕɖ̧ɔȕ  ̑ȼƕɼɩǠȕ  Ɯƕȕ̴̲̗Ǡȳɩ.  

ƕɩƕǸǢȕȁǸ  ȼɧ̧ɕǸ  ǅ̗Ǣɭ̣ɬƗ̗ǢǸ  2020ȷ  ƜʁƜǧ  Ɯˢ˞ȟǸ  ʆɔƜɔ.  

ǅʼƕǸ  Ȅģ̌ɔ̡ɢɖǸ  ̕ƗʺʆˢɕǸ ƜǢɬƗ̗ǢǸ 39ɔȕ ǅʼ̗ǧƗǠɔȕ  2020ȷ  ̕Ɨʺəʃȕ̴ȝǸ  ǅʼƕǸ  əȹИˢɔ̡Ǹ  

ƜȕǢƜʼɖǸ  ǃɧ˘ɔˢȷǸ  ǃɨ˘ʼɖǸ,  ƜǢ̴̗Ǡȕ  ̕Ɨʺʆ̕˚Ǡɔȕ  ̑ȷˢ˚ɔˢɔȳɩ  Ɯˢ˞ȟɔǸ  ̑ȼȕǧǸǠɢɔǸ. 26  

ǅʼ̗ǧƗǡǸ  Ɯʁːʺ̗ǧƗ˫ȕ̴Ǡȕ  ǧ̗ǿǧȽǸ,  Ɯʁ̡Ǹ  Ɯʁːʺ̗ǧƗ˫ȕ̴Ǡȕ  ƜƗʿɔ  ǧ̗ǿɔ  Ɨ̥ʁȕǢȸɢɔˢȷɖǸ. ǅʼƕǸ  

əȹИˢɔ̡ǸǧƗ̗  ɖəɔ  ̑ȷˢ˚ʿƗɬƗ̗ǢǸ  ̥̕Ǹǧ̗ǠǧƗʁȼʼɔǸ  ƜːʺЖƜɔǸ.  ǨȕȁƜ  ̑ȷˢ˚ʿƗɬƗ̗ǢǸ  

əɩəƕ˝ʃȕ̴ȝǸ  ƕɖƕǸ  ƜƗɼɬ̗ʁȼʼɔǸ  ʆ̗ǿˀ̗Ǣɔȕ  ǅʼ̗ʁƜˢɔ˝̗ǢɔǸ  Ɨ̥Ǩɔ  əɬƗǸǨ̗ǧƗʼǸ  ǅʼƕǸ  

əȹИ˝ʿˢɔˢɖǸ  Ɲ̗ǿЖƜ̗ǧƗʁȼʼɔǸ. ǅʼƕǸ  əȹИˢɔ̡Ǹ  Ɨɖ̗ʁȝƜɬƗ̗ǅǸ  2014ȷǸ  2019ȹǸ  Ɨʿ˝̧ɔƜˢ˧̧ȷ 

̑ЖƜɔɩ  ʆ̗ǿˀ̡ɢɔ̗ʆƗɧ̴̗Ǡȳɩ  2020ȷ.  ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜɔ  ǅʼƕǸ  ȼɧȢɩʿƗ̗ǢǸ  Ɯ̗ȁǠȷȕ,  ƕɬ̡Ǹ  

Ɯˢ˞ȟǸ (ʄˢɩ  2015, 2019  2020ɩ) Ɯ˩̦ɪˢɔ̗ʆƗɼɩǠȕ  ƜʁɔǸ.  ǅʼ̕ɼɬɬƗ̗Ǣ̗  ̕ɔȝˀɔ  ̑ЖƜǸ,  

Ɨʿ˝̧ɔƜˢ˧̧ȷ  ƗʁȄ̗ǧˢ˧Ɨɼɩ  Ɯ̗ȁǠƜɔ  ǅʼ̕ɩƜ˝ɔɩ  Ɯ˫Ǡ̡ɢɔ.    

 ǃ˚̗Ǣɔȕ ̕ ƗʺʆˢɕǸ 2020ȷ  ǃ̕ʁƗːʺɬƗ̗ǢǸ  ǃ˚̗ǢɖǸ  ƕːʼɔɩ  ʆ˧˝ʿɖǸ  ̕ Ɨʺʆˢɔˢɔȕ,  ǧȽɔˢȷƗǧƗ̡ǸǢɖǸ  

ǃ˚̗ǢɖǸ  ̕Ɨʺʆˢɔˢɔȕ,  ǃ˚̗Ǣɼɩ  ǃ˚ˢɔ̡ɢɔȕ.  ƕːʼˢɔ  ʆ˧˝ʿ̕ˢɕǸ  Ǡ̡Ɨʿɔɩ  ʆ˧˝ʿ̕ˢɕǸ ǃɧ˘ʼɔ  

ʆ˧˝ʿ̕ɧˢɔ̗ʆƗɬƗ̡ǸǢǸ  ʆɔƜɔ  ǃɧ˘ɬƗ̡ǠɼɩȝȷǸ. ƕɬ̡Ǹ  ʆ˧˝ʿ̕ˢɔ̗ʆƗɧ̗ǢǸ  ̕ƗʺʿƗɼɩǠȕ  ǿʁƜɔ 

ʆ˧˝ʿ̕ˢɔ̡Ǹ  ǠȽɕɬƗ̗ǢǸ ɚɍȼȕ̴ǠȳɪɢɕǸ. ȽɢəƗʼ̗  ƕːʼˢɔ  Ǡ̡Ɨʿɔɩ  ʆ˧˝ʿ̕ˢɕǸ  Ɨɩ˘ƜəДɬǸ  

Ɯ˫ǠɖǸ  ƕɖƕɼɩ  ̕ɖƕ̡ɢɔ̡ɢɖǸ  ƜǸǧˢə̡ǸǢȸɢɔ̡ɢɖɼɩ; ̕ Ɨʺʆ̗ǧƗ̡ɢəˢɔƜ̗ǅǸ  ǨȕȁƜ  ʃɧȕȄɢɔˢɩ 

ǅƕȟːʿƕ̗ʁɩǠȕ  ʃ˚ɔȕ  ƕʃȽɩ̧əǢƕɢə˘Ɯɧ̧ɔȕ.  ǧȽɔˢȷƗǧƗ̡ǸǢɖǸ  ǃ˚̗ǢɖǸ  ̕ƗʺʆˢɕǸ  2020ȷ  

Ǣ˞ɬƗ̗ǅǸ  ƜǧƗʁˢȹǸ  ɖəȹǸ  ǢȼƕǢɔȕ  ǃ˚ˢ˧ƗɬƗ̗Ǣɔȕ  2019ȷ.  əɔʁɬƗ̡ǸǢǸ  ǢȼƕǢɔȕ  ȼˢ˚ƕ̗ʃ̴̗Ǡȕ  

̕Ɨʺʆ˝ȷȕ 2020ȷ.  

̥̕Ǹǧ̗ǠǧƗʁȼʼɔǸ  ƜːʺЖƜɔǸ  ̑ȷˢ˚ɕǸ  ƜǢ̴̗Ǡȕ  ǃ˚̗Ǣ̕ˢɔˢɖǸ  ƜǢɧ̗ǠǧƗɬƗ̗ǢǸ  2020ȷ  

Ǣȕʁ˝ƗǧƗʼȹǸ  ɖəɔ  Ɯ˫Ǡɔ  ȄǠȼʺ̡ɢɔǸ  əɩəƕ˚ǧƗɼɩǠȕ  ǃ˚̗Ǣɔȕ  ̕ƗʺʆˢɕǸ  ǃɧ˘ʿƗɩǠȕ  

ǃ˚ˢəɩƜ̗Ǡɼɩȟ.  ǃ˚ˢəɭ̗  əɩəƕ̗ǧƗɼɩɔ  ʁ˩ɼɧ̗ǋȷǸ  ǃəʃƜ˚ʁȷǸ  ʼɬƕȷ  ʁ˩ɼɧ̗ǋȹǸ  ǃəʃƜ˚ʁȹǸ  

ʁǠǃ˘ȷ,  ƕɬɧƗːʺɼɩǠȕ  ̑ȼȕǧǸǠɢɔ  ǃ˚̗ǢɖǸ  ̕Ɨʺʆ˚ʁˢɔȕ.    

ƜǅǠȕȁǸ  Ǣȷɔȕ  ̕Ɨʺʆ̕ǸǧɬƗ̗ǅǸ  ̕Ɨʺəʃȕ̴ȝǸ  ɔˢːʼǡǸ  ̕ɖƕȝƜˢɔȝɢɖǸ  Ɯ̗ȁǠȹǸ,  ǃɩƜ̗Ǣȷȕ  ǢȕǢǸ  

̕ɖƕȝƜˢɔ̡ɢɖǸ.  ǧɼɧȼƕ̗ʃ̴̗Ǡȕ  ̕ƗʺʆɬƗ̗ǢǸ  2020ȷ:  ǃ̥ʃǸ  Ɨǃˢ̦ȷ (Ƚːʺ 17,  Ɯƕˢ˘ɧ 27,  ȼƕ 17)  

ȼˢ˚ƕ̗ʃ̴̗Ǡȳɩ  ƗǿƗˢȷ (ƗǢǃ  ̆ 13 22ɩ).  ̑ȼȕǧǸǠǢǸ  ̕Ɨʺʆˢɔ̗ǠǢǸ  ǧȼȕȀȄʆǸ  ǢȸǸ  ǧȁʿƗʼǸ  

Ǡ˘ȢɔƜˢɔƗɬƗ̗ǢǸ  ƗȄɧˢɔɼɩ,  ǢȕǢǸ  Ǣȷ̡ɢɔȕ  ǧȁəǠȕ.  Ɯ˯˫Ǌɩ̡Ǹ  ǢȸǸ  ǧȁʿƗʼǸ  ɔˢʼǠɔǸ  ƕȅ̗ǢɔǸ,  

ǃ̥ʃƕɼɩƜ̡Ǹ  ȼɧȕ̴Ǡȕ  15%ɩ  ̑ȼȝƜ̴̗Ǡȕ  Ɯ̗ȁǠȷǸ. 

̕ɩ˝̗ʁȼʼɔȕ  ƜǅǡǸ  ǅ̗Ǣɔ̡ɢɔǸ  ǃɧ˘ɬƗ̗ǢǸ  ȼɧ̧ȼ̦ǧ  ƜƗɬɔˢɖǸ  1 ȸǧȹǸ  ǅ̗ǢɔˢɖǸ  ǿȳɧɔȕ,  

ƕȅ˚ǧƗɼɩǠȕ  ɔˢʼǠɖǸ  ǧȁǸǠƜˢə̴̗Ǡȳɩ  Ɯ̓ǠɖǸ  ɔˢʼǠɔȕ  Ǣɩ̗ʁʼȼəǠȕ.  ̕ɩ˝̗ʁȼʼǸ  ǅ̗Ǣɔ̡ɢɖǸ  

̕Ɨʺʆ̗ǧƗȢʼȕ̴Ǡȕ  ƜǧƗʁƜ̴̗Ǡȕ  ǧ̗ǿȷ  ƗǿƗȕȁǸ  ǿʁƜɔ  ȼˢ˚ƕ̗ʃȄǧɧ̴̗Ǡȕ  2020ȷ  ǢȕǢɔȕ  ǧȁȄǧȕȄȷȕ  

Ɯ̗ȁǠȷ  ˀ ɢɖƜ˘ȷ.  ̕ ɖƕȝƜ˚ǧƗɼɩɔ  ɖəɔ  Ɯ˫Ǡɔ  ȄǠȼʺɔǸ,  ̕ Ɨʺʆˢ˨Ǹ  əǿȷƜɬƗ̗ǢǸ  ƜǢ̗ǧƗ̕Ǹǧ̗ǢǸ  
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ǿɭȷǧɔ  ƜǢ̗ǧƗД̴̦̗Ǡȕ.  ƕɩƕǸǢȕȁǸ  ȼɧ̧ɕǸ  ǅ̗ǢɬƗ̗ǢǸ  96%ȷ, ǅ̗Ǣɭ̣ɼɩɔ ƜʁɔǸ  Ɯˢ˞ȟɔǸ  

2019ȷ  ǅ̗Ǣɭ̣ɼɩǠȕ.   

ǅ̗ǢʼɔǸ  ɖəɔǸ  ̕Ɨʺʆ̕ǸǧɬƗ̗ǅǸ  ǢȕǢ̕ˢȼ̦Ǹ,  əɕɍȼ̦ǧ,  ̕ ɖƕȝƜɔ̡ɢɖɼɩ  ǃɧ˘ɔˢȷǸ ǃɧ˘ʿƗʼɖǸ  

̑Ǣˢ̡Ɨ̗ǠɼɩȝǸ.  ǅ̗ǢʼɔǸ  ɖəɔǸ  ̕ƗʺʆˢɕǸ  ǃʿ˙ɬƗ̗ǢǸ  ʽɔ 4 9ɩ  ƜȁɢɔƜɔ.  20  ̕Ɨʺʆˢ˨Ǹ  

ƗǊȕǧƗɬƗ̗ǢǸ  ȼˢ˚ƕ̗ʃ̴̗Ǡȕ,  ǃ̥ʃǸ  ƜǧƗʁƜ̗ǧƗɼɩǠȕ  ƜǧƗʁˢɩ  ǃ̥ʃƕ̗ʃ̗ǧƗɼɩɔ.  ȄǠ̸̴ȝǸ 

̕ƗʺʆˢɕǸ  18.3  ƕȄˢ˝ƗɬƗ̗ǢǸ,  ̕Ɨʺʆˢ˧ƗȢʼȕ̴Ǡȕ 23.9 ȷɔǸʗȹǸ  ƜǢɔ  ̕Ɨʺʆˢ˧̧ȷ.  ǢȕǢɔȕ  ǧȁɬƗ̡ǸǢǸ 

̕Ɨʺʆ̗ǠɼɩȝǸ,  ǧƕȼɢəǢǸ ̑ȼȕǧǸǠɢɔ  ̕Ɨʺʆ̗ǧƗʼɖǸ  2013  Ɨ̥Ǩɔ ǧƕȼɢəǢǸǧƗ̗  ǢȕǢǿɢɔˢɖǸ.    

Ǡ̧ȷƜɔȕ  ƕ˫ʼɔȕ  ̑ɔ̗ȅ̕ǸǧɬƗ̗ǅǸ  ɖəɧ˘ɬƗ̡ɢɔˢȷɔ  ǃɧ˘ʼɔ  ƕ˫ɢəƗǠɼɩȟ:  ȼƕ 31ȷǸ  Ɲȳȝʁ 5, 

2020ȹǸ.  ̑ ɔ̕ǸǧɬƗ̗ǢǸ  ̑ɔ̗ǢǸ  ƜǢ̕ǸǧɬƗ̗ǢǸ  Ɯȕ̴ɚɖǸ  ̑ɔ˚ʁˢɔȕ (ǢɔʿƗʼǸ  Ȅəǧȷ  ɔˢʼǠɧ˘ɔˢɖǸ  

ǃʺǸǠ˝̗ǠɔǸ) əɔʁəʃȕ̴Ǡȕ  ƕ˫˯˧Ɨʼɔȕ  ɖəƕʿƕ̡ɢɔˢȷǸ.  13 ȄǠ̸̴ȝǸ  ̑ ɔˢ˧ƗɬƗ̗ǢǸ  11.2  ̎ ƕƜȕǠƜʗɖǸ  

ɖəɔȕ.  ƜǧƗʁ̗  ̕Ɨɼɩ̗Ǩ̗  ƕ˫ʼ̗  əɔʿƗɩƜ̗Ǣ̗, ʆəʼɢɕ̴̗Ǡȕ  ̕ɔȝˀɔ ȼɢɕǸ  Ǣǿ˙ˢȼǧ  ǿʁƜɔ.   

ƜȕǠȕ  ˞ ǛǢʗ ƕɢȕ  ǃʿ˙̗ʁɬƗ̗ǢǸ  ̕ ̗Ȅɔ  ƕ˫ʼɔȕ ̕Ɨʺʆˢɔˢɔȕ  ȄǢːʺ̕ǠȝɼɩɔȝǸ  ʁɬǸǢ̗ʆˢ˧ȳʼƜ̥  ƝɼǆǧƗǛ,  

Ȅʼʁʼ̗  2011ȷǸ.  ǃ̥ʃǸ  ̥̕ǧʄȕȁǸ  Ǡ̧ȷƜɔȕ  Ɯ̣əʃȕǠɖǸ  ̕ƗʺʆɬƗ̗ǢǸ  ʽɔƗǛ  ɖЖƜɔ,  ʼɬƕ  ̑ǠƜɔ  

ƝȳȞʁƗɼɩ  ̑ ǠƜɔ.  ȄǠ̸̴ȝǸ  175  ƕ˫˯˧ƗʼǸ  ƗǊȕǧƗɬƗ̗ǢǸ:  42 ǿȳȢ˧ƜˢʼƕǸ, 47  ̖ ʽǸ  86ɩ  ƕ˫˯˧Ɨ̡ǸǢǸ  

ǧȁʿƗɬƗ̗ǢǸ.  6 ɔȕ  ƕ˫˯˧Ɨɧʇ̗Ǣɔȕ  əɔʁɼɩǠȕ  2020ȷ.  Ɯ̣əʃȕǡǸ  Ǡ̧ȷƜǸ  Ɨɖˢɔ̗ʆƗ̗ȂʺɬƗ̗ǢǸ  

ǧɼɧȼǸ  Ɯˢ˞ȟɔǸ,  ƕȄʼ̗ǧƗʼȕʆƗɼɩǠȕ  Ɯ˧И̕ˢɔ̗ʆƗɔˢɖǸ.  ƗǊȕʁȼ̕ǸǧƕɢəȢʼɬƗ̗ǣȕ  Ǡ̧ȷƜ̣̕ǠȞ̡Ǹǣȕ,  

̑Ǣˢ̡Ɨˢɔ̗ʆƗɼɩǠȳɩ 2020ȷ  ʆɔƜɔ  ̑ȼȕǧǸǠɢɔ  Ɯˢ˞ȟǸ. ̕ ƗʺɬƗ̡ǸǢǸ  ǿȳȢ˧ƜˢʼƕǸ  ̖ʽɼɩ əɧ̣ɢɔ̡Ǹ  

ƜȕǢǧ̗Ɨ̧ȼ̦ǧ  Ɨ̥ʁ̧ɔȕȁǸ  ǃɔˢɩȕǢɖǸ.  ƕɬ̡Ǹ  ƕ˫˯˧ƗʼǸ  ǃ˚ƕ˯˧ƗǸǠƜ̗Ǌȕ̴Ǡȕ  Ɯʁ̡ɼɩ  

ǃ˚ƕ˯˧ƗǸǠƜ̗ǊȢǠȕ  ƜȕǢƜəǠȕ  Ɨʿ˝̧ɔƜˢ˧̕ˢɔˢȹǸ.   

2020ȷ, ǃ̥ʃǸ  Ǣ̓ɢə˝Ǡȕ  ɔˢʼǠɔȕ  ȄǠʁɬƗ̗ǅǸ  13ɩ  ɔˢʼǡǸ  Ǣ̓ʼɖǸ  Ɨ̕Ɨʁ˘ʿƗɬƗ̗ǢǸ,  Ɯǧ̴̡̗Ǡȕ  

ƕɖǣʼƕɢəƗɼɩǠȕ.  9  Ǣ̓ʼǸ  2020ȷ  Ǡ˘ȢɔƜ̣ɼɩǠȕ, 7  Ǣɩ̗ǧƗɼɩǠȕ  ɖəȕȂ˚ǠɖǸ,  ƜƕǛǊ̡ȳɩ  ȼˢ˛ȕ  

̕ƗʺȼʿƗəǠȕ  ʃɧ.  ǠʆȼǸ  2020ȷ  Ǡ̧ȷƜǸ  Ǣ̓ʼǸ ȼˢ˛ȕ  Ǣɩ̗ǧƗɼɩǠȕ  ɖəȕȂ˚ǠɖǸ,  ƜǧƗʁ̗  ǃˀ̗ȁȺ̡ǸǢ̗  

ȼǠ̸̴ɔ,  ƜǧƗʁˢɩ  ǃˀ̗ȁȺ̡ǸǢ̗  Ǣ̓ɼɩɔ  ɔˢʼǠ˝ɭɔȕ  ȷǿȝƜ˝ʃȕǠɼɩȝǸ.  Ɯʼˢə̡Ǹǧ˞̥Ǹ,  ƜȕǢƕɔˢɩ̧ɖǸ  

ƜȕǢƕɔɢɔ̗ʆƗːʼǡǸ  ƜǢ̕Ǹǧ̗ǅǸ  ɔˢʼǡǸ  Ɲɢɔ̓əȝǸ  Ǣ̓ɼɩȝɼɪɢɕǸ.  
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əɩəƕ̗ʁȼʼǸ 0. ɖəɔ  Ɯ˫Ǡɔ| əƕɚ̗ʁȼʼǸ 2020ȷ ƜʁːʺɬƗ̗ǠɢəȝɖǸ  ̕ƗʺʆˢɕǸ ɖɪˀ̧ɔ  ǃɧ˘ʼɔ. 

̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

ʁɬɔȕ ̕ƗʺʆˢɕǸ   ƕȄʼ̗Ǣ̗ ƜʁɧȽɖǸ 

ɖəɔ  Ɯ˫Ǡɔ 

̕ƗʺʆˢɔˢɖǸ 

ʁɬƕǸ  ̕ɖƕɢɔ̡Ǹ  ǠǠ˝̗ǧƗ˫ȕ̴Ǡȕ  ƕȄˢ˝ǧȽǸ  

ʁɬɢɔƜˢ˧̧ɔ  Ɨʿ˝̧ɔƜˢ˧̧ȷ  ̑ЖƜɔɩ,  ǠǠ˝ƗʆƗ˫ȕ̴Ǡȕ  

ʁɬƕǸ ̕ɖƕɧ̥ɔ̡Ǹ 2005ȷǸ 2006ȷɼɩ,  ƜǢɔɔǸ.  ʁɬɖǸ  

̕ƗʺȼʿƗʼǸ  ƕȄʽǧƗ˩Ǹ  Ɯʁɔȕ  ̕Ɨʺʆˢɔˢɔȕ; 

ƜȕǢƕ̡ɢɔ̗ʆƗɧ˚Ǡ̕˘Ɯ̕˝Ǡȕ.  ʁɬɢɔƜˢ˨Ǹ 

ȄǠ̗ʃƕ̡ɢəˢɔƜ̗ǢǸ  ʁɬƕǸ  ̕ɖƕɧ̥ɔ̡ɢɖǸ ǠǸǠ˝ɔȕ  

2021ȷ. 

ǃǧ̡̕ǸǢ̗ 

ɔǋ̑ʿɔ̧ˢɖǸ ̕ƗʺʆˢɕǸ ʇǸǠɼɩɔ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ȷȕ 14b 

ɔǃɖǸ  ̕ƗʺʆɧɬƗ̗ǢǸ  2020ȷ. 9 ƕɍȷɔȕ ƜƗɬǸǢǸ  

ɔǃɧƗ˚ǡǸ  ƕ̗Ȅ̥əƗ̗ǧƗɬƗ̗ǢǸ  ƜːʺȞ̡ǸǢɔ  

Ɨ̥ʁ̧ɔˢɔ  ǃɧ˘ɔˢȷǸ  ̑ȷˢ˚ɔƜ˝ȷȕ  ǃɧ˘ɔˢȷǸ  

ɔǋ̑ʿ̗ǢȕǢɢȕ ƜȕǢƕɔƗǢɢə˘Ɯɧ̧ɔȳɩ  ɔˢʼǠɖǸ.  

əɬƗǸǨ̗ǧƗɔ̥ǠǢǸ, ǃɧ˘ɔˢȷǸ  ɔǋ̑ʿȕǢǸ  

ɔǃ̗ȁ̗Ǡɔ̡ɢɖǸ  ̕ɖƕȝƜ̗ǠǧƗ̕ǸǧɬƗ̗ǅǸ  ɔˢʼǠɔǸ  

̕ɔȝˀɔ  ʆə˯˧ƗǢƕɢə˘ɧ̧ɔǸ  ɔǃ̗ȁ̗ǢɩƜ̥ʼ̸̴̡ɔ  

Ɨ̥Ǩɔ 1.5  ǿɭȷǧǸ  ǃɧ˘ɔˢȷǸ.  ʃɧȕȄɢɕǸ  ɔǋ̑ʿːʿƗȕȁǡǸ  

ƜǢ˘Ɯ̕ДɬǸ.  ʃɧȕȄɢɔˢɖǸ ̕ƗʺʆȕȄɢɔˢɔƜ̗ǢȕʆƗʼǸ. 

ƜƗɬɔˢɖǸ  ǿȳɧƗʼ̗  ǃɧ˘ɔˢȷǸ  ɔǃɖǸ  40.ǸǊ ̣ʼ̗ 1.5  

ǿɭȷǧɔǸ  ǃɧ˘˯˧ƗǛ  Ɯ˫ɩƜɔǸ.  Ɯ˫Ǡɔ  ɔǄǸ  

ǠȽɕȢʼɬƗ̗ǢǸ 40.ǸǊ 1.5  ǿɭȷǧɔǸ  ǃɧ˘˯˧ɧȽɔ  

ǠȽɔɩ 40 ǸǊ  3 ǿɭȷǧɔǸ  ǃɧ˘˯˩ʼȽɔǸ.  ǃɧ˘ʼɔǸ  

ɔǄǸ  Ǣʆ̗ʆƗȢʼɬƗ̡ǸǢǸ  3  ǿɭȷǧɔǸ  ǃɧ˘˯˧ɧȽɔǸ.  

 

 
1 ǃɧ˘ɔˢȹǸ  ȼɧȝƜɨǸ ǃɧ˘ɔˢȹɼɩ  Ɯ̡̗ʁȼʼǸ  ȼɧ̴̧ȝǸ: Ɯ˫Ǡɧ˘ʺȕȁǸ ǃɧ˘ɔˢȹǸ  ǃʼɢəƗǠ əƕʃƗǠɧȕ 005 (ɖə˪ȷ Ɯ˫Ǡɧ˘ʺȕȁǸ ȄǠȼʺ̡Ǹ 

2 ɖɪˀ̧ɔ  ǃɧ˘ʼɔ  ǿ̣ɼɧ̗ǋȹǸ  Ɯ˫ǠɖǸ  ƜȕǢƕɔˢɖǸ  Ɨɔȕȅ̗:  ȄǠʁȼʼǸ 6 ð ɖəɔ  Ɯ˫ǡǸ (ǋ˫ɢɭɢȁǸ  ʆ˧˝ȕʿʆɖǸ  Ɨʿ˝̧ɔƜˢ˨Ǹ  ȁƜǅ˙ʆ̥Ǹ 2013a)   
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əɩəƕ̗ʁȼʼǸ 0. ɖəɔ  Ɯ˫Ǡɔ| əƕɚ̗ʁȼʼǸ 2020ȷ ƜʁːʺɬƗ̗ǠɢəȝɖǸ  ̕ƗʺʆˢɕǸ ɖɪˀ̧ɔ  ǃɧ˘ʼɔ. 

̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

̓ɧȷȠǸ ǅ̗Ǣɔ̡Ǹ  ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 59, 71 

72ɩ 

ǿʁƜɔ ƜƗɬɔˢɖǸ ǃːʼǠɖǸ,  ȼɧȳɩȟɩ  ̥̕ǧʄ̗ǠƗǛ  

ƕʃȼȝʿ̡Ǹ  Ǣ˞̗ǢɖǸ  ̥̕ǧʄȹǸ  ƕɖƕɼɩ  

ƜǸǧˢə̗Ǣȸ̡ɢɔ̡ɢɖǸ, ̥̕ǧʄ̗ǡǸ  ǅ̗Ǣɔ̕ƕɢə˘Ɯ̗̕ǅǸ  

ǠȽɔƗ̡ǸǢ̗ 650 ȸǧǸ  əǿǸ  əȹǸ  ƕ̡ˢ˝ǠɩȝǸ  

Ǡ̧ȷƜ̕Ǣƕɢə˘Ɯɧ̧ɔǸ, 1,100 ȸǧɼɩ  ̓ɍȹǸ  1,500  ʆɔȹǸ  

Ɨ̥ʁȝǠȝɩȝǸ  ǧȁʿƗǸ  ȄǠИʼǸ  Ǡ̧ȷƜɖǸ (Ẹ̏̕ˢ˧ȕ).  

̥̕ǧ˯˧̕˘ɼɩǠȕ  ʃɼɩɔȕ  ƗǊːˀ̡ɢəȷȕ  ɔˢʼǠɖǸ  

ƜǣǠ̕ǸǠƜˢɔɧ̧ɖǸ. 

2020ȷ,  ȼɧ̧ɕǸ  ǅ̗ǢɔˢɖǸ  ƕɩƜɔ  Ẹ̏̕ˢ˧ƗǛ  ƕʆƗɔ̡ɢɔ 

(ʼɬƕ-ƝȳȞʁ) 90% ̣ɬƗ̗Ǣ̗,  ȼɧ̢ɼɩ  ʁɬǨɔ  ̣̕̕ˢ˧ƗǛ  

ƜʁɧȽɔɩ  ǧ̗ǿɧȽɔ  ̕Ɨʺʆˢ˧ƗʼɔǸ (ȼƕ-ʁǠǃ˘) 96% ̣ɼɩɔ. 

2020  ǠʆȼȝʿƗɧ̗Ǣ̗  Ɯˢ˞ȟ  ̥̕ǧʼǸ  ǅ̗Ǣɔ̡ɢɔǸ  

̕ƗʺʿƗʼǸ  ̑ȷˢ˚ʿƗɬƗ̗ǅǸ  ƜǧƗǸǠȕȁǸ  ̕ƗǧȽ̗ʁƗǠɖǸ  

̥̕ǧʄ̗ǠɔǸ  ǠǠ˝ɔǸ  ɚɍȼȟǠ̕ˢɔƜˢȼǧ  ǅȕǿǸǢȕȁǸ  

̥̕ǧʼǸ.  ǅȕǿɚ̗ǢǸ  ̥̕ǧʼǸ  ǃːʼǠ̕ǸǠƜ̗ǢǸ  ȼɧȕǢǢǸ. 

ǃːʼǠǸǠƜ˫ȝʿƗʼǸ  ǃ̕ʁƗːʺɼɩǠȕ  Ɨȁɔ̥: ʁɬƕǸ,  ɔ˧̥ʼɔȕ  

ƗʁʼǸ,  ̕ƗʺʆˢɕǸ,  ƕɖ̧ɔȕ  ̑ȼƕɼɩǠȕ Ɯƕȕ̴̲̗Ǡȕ ̕ɔǸǢȹɼɩ  

̥̕ǧʼǸ. ̓ɧȷȠɖǸ  ǅ̗Ǣɔˢɔȕ  ƕɬɧƗːʺɩǠȕ  ̥̕ǧʄ̗ǠƗǛ 

ƕʃȼȝʿ̡Ǹ  ȄʼʁɔƜ̗ǢǸ  Ɯˢ˞ȟǧȽǸ.  

ɔ˘ƗȝʿƗɬƗ̗Ǣ̗  ƕɬ̡Ǹ  Ẹ̏ƕǸ  

ƕɕ̗ǧƗɔƜˢɔ̡Ǹ  ǃɧ˘ʼɔǸ  ǃɧ˘ƜɖǸ  ǿʁƜɔ  

ƜʁƜɖƜˢɩǠȕ  ̕ɔǸǢȹǸ  ƗǊȕǧƗ̡ɢɔ̗ʆɖǸ.  

ȷǿǸǢȁɩȕ  ̣̕̕ˢ˧ƗǛ  ƕɬ  ̥̓ɧȷȠȕȁǸ  

̓ɬƗǧƗ̕ǸǧˢȼǸ  ʁɬǨɕǸǢƕɢəƗǊɩȕ̴ɔɩ  

ǃɧ˘ɔƗǛ  ƜȕǢƕɔ̥ɔ,  ƜȕǢƕɕǸ 

Ɨɖ̕ǸǧɩƜ˝ʿ̗ǢȕʆƗ̡ǸǢǸ.  ƕɩƕǸǢȕȁǸ,  ƜȕǢƕɔˢɩƕǸ  

ƜȕǢƜʼǸ  ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ɖǸ  ̕Ɨʺʆˢ˧Ɨʼȹɼɩ  

ɔ˘ƗȝʿƗɬƗ̗Ǣ̗  ƜȕǢƕɔˢɩ̕˝ʿˢȼǸ  

̕ƗʺʿƗʼɢə̗Ǣɔȕ  ǿʁƜɔ  ƜȕǢƕˢʼƜːˀəʃȝəȟ.  

ȼɧǸǠƜɬƗ̗ǅǸ  ǅȕǿɭɖǸ ̓ɧȷȠȕȂ˘Ɯ̕ˢɕǸ 2020ȷ  

ƕʃȼȝɼɩȝǸ  ̥̕ǧʄ̗ǡǸ  ƕʃȼȝʿ̡Ǹ  ǅȕǿǸǢȕȁǸ  

̥̕ǧɔˢɖǸ  ̥̕ǧʿƗʼɖɼɩ  ƕȄˢ˝̡Ǹ  ̣̕̕ˢ˧̧ȷ  

ƕʆƗǠɼɩȝǸ  Ɨɖ̡ɢɔ̗ʆƗɧɬƗ̗ǢǸ  2020ȷ.  ̥̕ǧʼǸ  

̣̕̕ˢ˧ȕȁǸ Ǣ˞̥ʼǢƜ̣ɬƗ̗ǢǸ  ɔȝƜɔ Ȅə̧ə̥ɖǸ  

̕ƗʺʿƗʼɢə̗ǢǸ  ƜȕǢƕɔˢɩƕǸ  ƜȕǢƕДɭ̣ɔƜˢȼǧ  

ƕʃȼȝɩȟ  Ẹ̏̕ˢ˧ɧȽ̗,  ȼɧȳɩȝǸ Ɯ˫ǠɖǸ ƜȕǢƕɔˢɖǸ  

Ɨɔȕȅsȷ  əɬƗǸǨ̗ǧƗʼǸ.  ǿʁƜɔ  

̕ƗʺʆɼɬǸǨȢȕʆƗʁȼ̡ǸǢǸ  ƜȕǢƕɔƗǢƕɢə˘ƜɨǸ 

ǅȕǿǸǢȕȁǸ  ̥̕ǧɔˢɔǸ  Ẹ̏ɖǸ  ƜʁɖɼɪɢɕǸ 

ǧȽɕ̡ɢə̡ǸǢɖǸ  Ǡ̧ȷƜɖǸ.  Ǣ̓ǧƗȄƗǠȝʼɔȕ  

̥̕ǧʄɖǸ  ̕ƗʺʿƗʼ̗̕ʁȼ̡ǸǢ̗,  ȼɧȕ̴ɔ  ƜȕǢƕɔˢɖǸ  

əɬƗǸǨ̗ǧƗʼɖǸ.  

ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜɔ  

ƕ̡ˢ˝ʼɖǸ ̕ƗʺʆˢɕǸ 

ƜǧƗǸǠȕȁǸ ǧȁəȳɩȝǸ  

ɔˢʼǠɖǸ  

ƜȕǢƕɔˢɩƕǸ  

ǅʼɧƗˢɕɼɩ 

Ɯˢ˞ȟǧȽ̗ʁƗǡǸ əƕɚ̗ʁȼʼǸ  ƕ̡ˢ˝Ȅǧƕɢə̗ǢɖǸ  ̕ƗʺʆˢɕǸ.  

ǧȁʿƗȄƗǠȝʼ̡̕ǸǢ̗  ɔ˘Ɨə̡ǸǢɔȕ  ƜȕǢƕɔˢɔȕ.  ƕ̡ˢ˝ʼǸ  

Ɨɖˢɔ̡ɢɖǸ  ̕ƗʺʆˢɕǸ  ȄʼʁȢʼ̧ɔƜ̗ǢǸ.  

Ɨɖˢɔ˘ȢʼɬƗ̗ǧ̡Ǹ  ̕ƗǧȽɖǸ  ȄǠǸǢǸ  ɖəȕȂ˚ǠȕȁǸ  

ƕ̡ˢ˝ɕǸ (ƗʁȄ̗ǧ̗ǢǸ Ɯʂɼɩ)  ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜȟǸ 

2020ȷ 271.7  ɖəȕȂ˚ǡǸ  ƕ̡ˢ˝̕ǸǧɬƗ̗ǅǸ  ƜǢɔ  

Ɨɼɩˢȷ.  Ɨɖˢɔ˘ȢʼɬƗ̗ǧ̡Ǹ  ʆ˧˝ʿȕʆɔȕ  ƗʁʼɖǸ 

̕ƗǧȽɖǸ ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜȟǸ,  ˀɢɖƜ˘ 1ȷǸ  Ǡʁǃ˘ 

31, 2020ȹǸ 243.3 ̣ɼɩǠȕ, Ɨɖ̡ɢɔ̗ʆƗɼɩǠȕ  

ǿ̣ɼɧ̗ǋȹǸ  Ɯ˫ǠɖǸ ƜȕǢƕɔˢɖǸ  ƗɔȕȅȹǸ  ƕɬȝƜ˚Ǡɔ  

əɬƗǸǨ̗ǧƗʼɔǸ.  ƜʂǸ  ƕ̡ˢ˝ʼǸ  Ɯˢ˞ȟȷ  

Ɨɖˢɔ̕ȢʼɬƗ̗ǢǸ  28.4  ɖəȕȂ˚ǠɖǸ  ɗȕǧ̗ǢɖǸ  ƜǢɔ  

Ɨɼɩˢȷ.    
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əɩəƕ̗ʁȼʼǸ 0. ɖəɔ  Ɯ˫Ǡɔ| əƕɚ̗ʁȼʼǸ 2020ȷ ƜʁːʺɬƗ̗ǠɢəȝɖǸ  ̕ƗʺʆˢɕǸ ɖɪˀ̧ɔ  ǃɧ˘ʼɔ. 

̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

ǅʼƕǸ  Ȅģ̌ɔ̡ɢɖǸ 

̕ƗʺʆˢɕǸ 

ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 36, 50, 

54d, 58c, ǃɧ˘ɔˢȹǸ  

Ɯ̡̗ʁȼɔˢɩ 60 

39  ǅʼ̗ǧƗǡǸ  ƕɧƗ̗Ȅ̗ʁȼ˩Ǹ  ǃɧ˘ɔƗǛ  ƕɩƜɔ,  ƕɬ̡Ǹ  

Ɨ̥ʁ̧ɔ̗ʆƗɼɩǠȕ  ʆə˯˧ƗǢƕɢə˘Ɯ̗̕ǢɔǸ  

̕ƗʺȼːʼǧƗɼɩǠȕ ̕ƗʺʆˢɔˢɖǸ  ̕ɗɬƗ̗ǢɖǸ.  7 Ɯˢ˞ȟɖǸ  

̕Ɨʺʆ̗ǢǸ  ƝȳȞʁ 2013ȷǸ  Ǡʁǃ˘ 2020ȹǸ  ȽɢəƗʼ̗  ǃʿ˙̗ǢǸ.  

ǅʼ̗ǧƗǠɖǸ ̕ƗʺʆˢɕǸ əɩəƕ̗ʁ˩Ǹ ɖəƕǸ  ǅʽˢ˧Ɨɭ̣ʼǸ 

ƕɩƜɕɼɩƜǧ̗ǅǸ 1,000 ȸǧɔǸ ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ȷǸ; 

̕Ɨʺʆ˝ȷȕ  ǅʼƕǸ Ȅģ̌ɔ̡ɢɖǸ  12ɔ  ̕Ɨʺʆˢ˧̧ɔ 1,000 ȸǧɔȕ  

Ɨ̥ʁ̧ɔɧ̧ɔǸ  ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ȷǸ  əɩəƕ̗ʁ˩Ǹ  

ǅʽɩƜɬƗ̡ǸǢǸ 2020ȷ.  ʁ˩ɔˢȷ  ̕ƗʺʆˢɕǸ  ȄʼʁɔƜ̗ǢǸ 

ǅʼƕǸ Ȅģ̌ɔ̡ɢɖǸ  39  ɖəɔ  ƜƗʿʿˢȷ  ʃɧȕȄɢɔˢɔȳɩ  22  

Ɯˢ˞ȟɧȽȺ̗Ǣɔȕ  ɖəɔȕ.   

Ɯˢ˞ȟǧȽǸ  ȄǠǸǢǸ  ̥̕ǧʼǸ  ǅʼǸ  ȄǠɢɔ̡Ǹ  

əɬƗǸǨ̗ǧƗɬƗ̗ǢǸ  Ɨ̥ǨɖƜˢɔƜ˝ʃȝʿƗɼɩǠȕ   

50 ȟ˝ɍ/ȸǧǸ²/Ɯˢ˞ȟȷ  ʆə˯˧ƗǢƕɢə˘Ɯ̗̕Ǣɔ,  ȄǠǸǢǸ  

̥̕ǧʼɔȕ  ǅʽ̡ɢɔ̗ʆƗɼɩɔ  ʁɬǨɔ  

ʆə˯˧ƗǢƕɢə˘ƜɧƗǛ.  2020ȹǸ  ǅʼƕǸ Ȅģ̌ɔ̡ɢɔǸ  

̕ƗʺʿƗʼǸ  əɧȹǛǅǸ  əɬƗǸǨ̗ǧƗʼɖǸ  ǅʼ̕ɭ̣ɭˢȼȳȠ̗  

ƕɩƜɔɼɩƜǧ̗  ʆə˯˧ƗǢƕɢə˘ƜɧƗǛ.   

ǃ˚̗Ǣɔ ƕːʼɔɩ  ʆ˧˝ʿǸ 

 

ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 34, 36, 

38 & 50  ǃɧ˘ɔˢȹǸ  

Ɯ̡̗ʁȼɕɼɩ  67, 69 

& 107 

ƕːʼˢɔ  Ǡ̡Ɨʿˢɔɩ  ʆ˧˝ʿ̕ˢɕǸ  ̕Ɨʺʆ̗ǧƗɬƗ̗ǢǸ  2020ȷ.  

̕Ɨʺʆˢ˧Ɨʼ̗  ƕɩƕǸǣȸɬƗ̗Ǣ̗  ʆə˯˧ƗǢƕɢə˘ƜɧƗǛ;  

̕ƗʺʆȢȕʆ̗ǧ̴̗Ǡȕ ǃ̥ʃɔǸ  Ɨ̥ʁ̧ɔˢɔǸ  ɖəɔǸ  

ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ȷǸ (̕ɔǸǢ̗: 0ð100ȸǧǸ, Ɨ̥ʁȕǢ̗: 

>100ð1,000 ȸǧǸ, ̕ ƗʺȼːʼǠɩ: >1,000 ȸǧǸ). 

ƕːʼɔ  Ǡ̡Ɨʿˢɔɩ ʆ˧˝ʿ̕ˢɕǸ  ǃɧ˘ɔˢȷ  

əɩəƕ̗ʁɼɩƜǧɬƗ̗ǢǸ  ʆ˧˝ʿȕǨȕȄɢɔ̡ǸǢǸ ǧȁɼɩȝǸ  

ʆɔƜɔ  ƜʁːʺɬƗ̗ǠɢəȝǸ  ̕ƗʺȼʿƗʼɔǸ.    ƕɬ̡Ǹ  ȷǿǸǢɔȕ 

ʆ˧˝ʿȕǨȕȄɢɔ̗ǢǸ  ̕ƗʺʿƗɼɩǠȕ  ǿʁƜɔ  ʆ˧˝ʿȕǨˢɔɧȽ̡Ǹ  

ǠȽɕɬƗ̗ǢǸ  ɚɍȼȕǢɔɪɢɕǸ.   

ƕːʼˢɔ  Ǡ̡Ɨʿˢɔɩ  ʆ˧˝ʿ̕ˢɕǸ  ȽɢəƗʼ̗ 

Ɨɩ˘Ɯə̡ǛǅǸ  Ɯ˫ǠɖǸ  ƕɖƕɼɩ  ̕ɖƕ̡ɢɔ̡ɢɖǸ  

ƜǸǧˢə̡ǸǢȸɢɔ̡ɢɖɼɩ; Ɲ̗ǿȕʁȼ˫Ȟ̗Ǣ̗  

̕ƗʺʆƕɢəˢɩȝǸ  ǨȕȁƜ ̕ɖƕɧ̥ɕǸ  

ǅƕȟːʿƕ̡ɢəˢɩȝɼɩ  ʆ˧˝ʿ̧ɔˢɪǢƕɢə˘ƜɨǸ.   

 

ǧȽɔˢȷƗǧƗ̡ǸǢɖǸ  

ǃ˚̗ǢɖǸ  ̕ƗʺʆˢɕǸ  

ƕɧ̗ȁʁȷȟɼɩ  

ǃ˚ˢ˧ƗȕȄɢɔ̗ǢǸ   

 

ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 32, 37, 

38 & 50 ǃɧ˘ɔˢȹǸ  

Ɯ̡̗ʁȼɕɼɩ  67, 68, 

69 & 70 

ƜǧƗʁƜ̴̗ɔ ǧȽɔˢȷƗǧƗ̡ǸǢ̗  ǃ˚̗Ǣ̗ (ǢȼƕǢ, ʃɬəɍ 

ɬƕȁǅʁƜɍ) əɔʿƗɬƗ̗Ǣ̗ ǿɚɩ̧ɖǸ ȁ˧˯˧ƗǛ  ƜǨɔ  

Ɨʿ˝̧ɔƜˢ˧̧ȷ 2019ȷ. Ǩɢə  ƗǊȕǧƗȕȄɢɔɬƗ̗Ǣ̗ 2020ȷ  

̑ɔ˘Ɯ̴̗Ǡȕ  ǢȷƜƕǢɔȕ. ȼˢ˚ƕ̗ʃ̴̗Ǡȕ ǧȁʿ̗Ǣ˝ȷȕ 2020ȷ, 

ǢȼƕǢʁƜɬƗ̡ǸǢǸ  ǃ˚̗Ǣˢɩ Ǣ̓ǧƗʼƕɢəƗʁȼɧ̗ȂʺɼɩǠȕ. 

ʃɧȕȄɢɔˢɔȕ  ƜȕǢƕɔˢɩːʿƕȕȁǠɧƗ˘Ɯ̡̕ǸǢǸ.    

ǧȽɔˢȷƗǧƗ̡ǸǢɖǸ  ǃ˚̗ǢɖǸ ̕ƗʺʆˢɕǸ ȄʼʁɔƜ̗ǢǸ  

ǃ̥ʃɔǸ  ǧɨȼɖǸ  Ɯˢ˞ȟɖǸ  ǊˢəȕʁȼɼɩǠȕ.  

ǧȽɔˢȷƗǧƗ̡ǸǢǸ  ǃ˚̗ǢǸ ǃɧ˘ɔƜ˝ʃȝʿƗɬƗ̡ǸǢǸ  

ƜȕǢƕɔˢɩ̧ɖǸ  ̕ɖƕȝƜ˚ǠɖǸ (ʄˢɩ  ʆɩɍȼ̗ʆ̴̗ȝǸ  

ǃ̓ǡǸ  Ɨʿ˝̧ɔƜˢ˧̧ȹƜɬƗ̗ǠɢəȝǸ ƜɍȼɪɢɕǸ  

ƜǢ̴̗Ǡȕ ǃ˚̗ʆƕɼɩǠȳɪɢɕǸ ɖəɧ˘ʿƗʁȼʼɔ. 

ǧȽɔˢȷƗǧƗ̡ǸǢnik  ǃ˚̗Ǣɔȕ  ǧȁɬƗ̡ɍȼǧ 2020ȷ  

ǧȁʿƗɬƗˢ˧Ɯɔ  2019ȷ  ̕Ɨʺʆ̗ǠɼɩȝǸ,  

Ǣ̓əʃȝʿƗɼɩɔɩ  ǃ˚ȕȄɢɔ˝ɔɩ. ǧȽɔˢȷƗǧƗ̡ǸǢǸ  

ǃ˚̗ǢɖǸ  ̕ƗʺʿƗʼǸ  ȼɧȕǅǸ    ǿ̣ɼɧ̗ǋȹǸ  Ɯ˫ǠɖǸ 

ƜȕǢƕɔˢɖǸ  Ɨɔȕȅɔ  əɬƗǸǨ̗ǧƗʼɔȕ.    



2020ȹǸ  ɖəɔ  Ɯ˫Ǡɔ  Ɯˢ˞ȟǧȽ̗ʁƗǠ̡Ǹ  ̕ ƗʺʆˢɔˢɖǸ Ɨɔȕȅ̥ɖǸ  əƕɚ̗ʁȼʼǸ  Ɨɔȕȅ̥   
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əɩəƕ̗ʁȼʼǸ 0. ɖəɔ  Ɯ˫Ǡɔ| əƕɚ̗ʁȼʼǸ 2020ȷ ƜʁːʺɬƗ̗ǠɢəȝɖǸ  ̕ƗʺʆˢɕǸ ɖɪˀ̧ɔ  ǃɧ˘ʼɔ. 

̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

ƜǅǠȕȁǸ Ǣȷɔȕ ̕ƗʺʆˢɕǸ ʇǸǠɼɩɔ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ȷȕ 54dii, 58f 

ʇǸǠɼɩɔ ̑ǿ̗ǧɔȕȁǸ  

ƕʃȽɪǠ̡ɢɖǸ 

̕ɩ˝̗ʁȼʼǸ  ƜǅǡǸ  

ǅ̗Ǣɖ̡ɢɖǸ  

ƜȕǢƕɔ̡ɢɖɼɩ  

ɔˢʼǠɖǸ.  

ǧɼɧȼƕ̗ʃ̴̗Ǡȕ  ƜǅǠȕȁǸ  Ǣȷɔȕ  ̕ƗʺʆɬƗ̗ǢǸ  

ƗʁȄ̗ǧˢ˧ƗǛ  Ɯ̗ȁǠƜȟǸ  ̕Ɨʺəʃȕ̴Ǡȕ  ɗȕǧˢɔ̡ɢɔȕ  

̕ɖƕȝƜˢɔ̡ɢɔȳɩ Ƚːʺȷ,  Ɯƕˢ˘ɧȷ,  ȼƕȷ  ƗǢǃ˘ȷɩ.  

Ǡ˘ȢɔƜǸ, ƗȄɨǸ, Ɯ̑ȳȞǸ  Ɯ˧Иƕɼɩ  ̕ƗʺʿƗʼǢƜ̣ɬƗ̗ǢǸ  

̕Ɨʺʆ̗ǠɼɩȝǸ, ǢȕǢɔǸ ǧȁɬƗ̡ǸǠƜ̗ǢǸ. ɔˢʼǡǸ  

̕ɖƕȝƜˢɔ̡Ǹ  Ɯ̗ȁǠȹǸ  ǅƕȟːʿƕ̗ǧƗɼɩǠȕ  ƜǢɔ  ɖəȷ  

ǢȷʁƜˢ˧Ɨʼɔ.  Ǣȷɔȕ  ƜǅǠɔ  ̕ƗʺʆˢɕǸ  ȄʼʁɔƜ̗ǢǸ 2021ȹǸ.   

ǿ̣ɼɧ̗ǋȹǸ  Ɯ˫ǠɖǸ ƜȕǢƕɔˢɖǸ  Ɨɔȕȅ̗  

əɬƗǸǨɬƗ̗Ǣ̗  ɗȕǧ̡ɢɔ̗ʆƗǢƕɢə˘ƜɨǸ  ǢȕǢǸ  

ǃɧ˘ɔƗǛ  ǃ̓ǠƜˢʼƜ̡ǠȟǸ  ƜƗɬɔɧȽ̥ɖǸ  

ƜȕǢƕɔ̕ɩƜ̡ɼɩɔ  ǿʁƜɔ  Ɨɖˢɔ̡Ǹ  ȼɧȳɩȝǸ  

̑ǿ̗ǨɪǛ  ƗƜ̧ə̥ɔ  Ǣȕǣ̕ǠȞǸ.  ɖəȕȁǸ ̕ƗʺʆˢɔˢɔǸ  

̕ƗʺȟǠȕ  ǢȕǢɔȕ Ɯ̗ȁǠȹƜ˝ɩƜ̴̗Ǡȕ ƕȅ̡ǸǢɔȕ (ǢȸǸ  

ƗǊȕȄɩƜ̴̗Ǡȕ  ƕȅ˝Ǡȕ Ɯ̗ȁǠȷȕ) Ɨ̕Ɨʁ˘ʿƗʼɔɼɩ  

ǢȕǢ̕ˢɔ˝ƕʼɔǸ  əɩəƕ̗ʁȟǸȕ  Ɨɖ̗ʁʼɔȕ,  ̥̕ǧʄȕȁǸ  

̕Ɨʺʆ˚ɢə˝ʿ̗ǅǸ  ǢǿʁːʼǧƗȕȄɢɔˢɩǠȕ  

ƜȕǢƕɔƗȕȄɢɔǢƕɢəƕ˘Ɯɧȕ ʃɧȕȄɢɔˢɖǸ.       ǢȕǢǸ  

Ǣȷ̡ɢɔȕ  ǧȁɬƗ̡ɍȼǧ  ƜǅǠȕȁǸ  Ǣȷɔȕ  ̕Ɨʺʆ̗ǠɼɩȝǸ  

2020ȷ,  əɩəƕȢȕʆƗ̡ǸǢ̗  ǃɧ˘ɔˢȷǸ  ǃ̓ǠƜˢʼƜǸ  

ƜȕǢƕ̧ȼ̦ǧ  ƝȕȄɪɢɕǸ ǢȕǢǸ  ɗȕǧˢɔ̡ɢɔȕ.  ǿʁƜɔ,  

ǃˀ̗ȁȺ̡ǸǢ̗  ǧȁʿƗʼǸ  ǢȕǢǸ  ƕȅ̗ǢǸ  ƗʁȄ̗ǧˢ˧ƗǛ 

Ɯ̗ȁǠƜɔȕ 2020ȷ  Ɨ̗̕Ȃʺ˩Ǹ  Ɯȳ˧Ɯ˚ǧƗ̡ɢɔ̥ɔȕ  

ɗȕǧˢɔˢɖǸ.       

ƜǅǠɖǸ ȄǠǧƗʁȼʼɖǸ  

̕ƗʺʆˢɕǸ; 

 

ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 53ai 

53cɩ  

ʇǸǠʼ̗ ̑ǿ̗ǧɔȕȁǸ  

ƕʃȽɪǠ̡ɢɔȕ  ƜǅǡǸ 

ȄǠǧƗʁȼʼǸ  

ǅ̗Ǣɔ̡ɢɖǸ  

ƜȕǢƕɔ̡ɢɖɼɩ  

ɔˢʼǠɖǸ.    

ƜǅǠɖǸ ȄǠǧƗʁȼʼɖǸ  ̕ƗʺʆɬƗ̗ǢǸ  ǧ̗ǿǧȽǸ  

ȼˢ˚ƕ̗ʃ̴̗ǠȳɪɢɕǸ  ǧ̗ǿȷ  ɖ˧ǃ˘ 2019ȷǸ  Ɯƕˢ˘ɧ  2020ȹǸ  

ǧȁəȕ̴Ǡȕ  ȼɧ̧ɔˢɔȕ  1 ȸǧ  ǅ̗Ǣɔ˘ʿ˘Ɯ̗̕Ǣɔȕ.      

ƜƗɬǧƗɔ̥Ǹ  ƜǅǠɖǸ ȄǠǧƗʁȼʼɖǸ  ̕ƗʺʆˢɕǸ 

ƜƗɬːʿƕ˩̗  ɔˢʼǠɖǸ  ƕȅˢ˧̧ɔȕ  ǧȁə̗ʁǠȕȄɢɔ̴̗ȟɩ  

Ɯ̓ǠɖǸ ǢɩːʿƕȕȁǧƗɼɩɔɩ  ɔˢʼǠɔȕ.  ȼɧȕ̴ȝǸ  ɖəɔ 

Ɯ˫Ǡɔ ȄǠȼʺ̡ǧ  Ǣȕʁ˝ƗǨǸ,   ̕Ɨʺʆˢ˧ƗʼǸ  

əǿǢƕɢəɬƗ̗ǅǸ  2020ȷ.    

2020ȷ, ȼɧȕǧƗȢʼ̧ɔƗɬƗ̗Ǣ̗ ƜǅǠɖǸ ȄǠǧƗʁȼʼɖǸ  

̕Ɨʺʆˢʆɔǿʆɔ 96%̣ɬƗ̗Ǣ̗. ƕɬ̡ɢɔ ɖəɔ,  ȄǠʁȼʼǸ  

ƜǅǡǸ  Ɲ̗ǿȝƜ̗ǧƗʼɢəɬƗ̡ǸǢǸ   ȼɧ̧ɔƜ˝ȷȕ  ǿȳɧɖǸ  

ɖəƕǸ  ̕ɖƕɧ̥ɔ̡ɢɖǸ  ƜǸǧˢə̡ǸǢȸɢɔˢɖɼɪɢɕǸ  

ǿȳɧɖǸ.   

ƜǅǠɖǸ ȄǠǧƗʁȼʼɖǸ  ̕ƗʺʆˢɕǸ ȄʼʁɔƜ̗ǢǸ  ƗǿƗ̡ɢɔ  

ǧ̗ǿɔ  2021ȷ.    

ǿ̣ɼɧ̗ǋȹǸ  Ɯ˫ǠɖǸ ƜȕǢƕɔˢɖǸ  Ɨɔȕȅ̥Ǹ 

əɬƗǸǨɬƗ̗ǢǸ  ɗȕǧ̡ɢɔ̗ʆƗɔƜˢȼǧȠ̗  ǢȕǢǸ  

ǃɧ˘˯˧ƗǛ  ǃ̓ǠˢʼƜ̡ǠȟǸ ƜƗɬɔˢȷɔȕ  ǿʁƜɔ  

ƜȕǢƕɔˢɩƜ̕˝ʿ˝ɔ  ȼɧȳɩȝǸ  ̑ǿ̗ǨɪǛ  ƗƜ̧ə̥ɔ  

ǢȕǢ̕ˢɔ̡Ǹ.  ƜȕǢƕɔˢɩƕʿƕ̗ʁȼɔ̡ɢɖǸ  Ɯ̗ȁǠ 

(ƜǅǡǸ ȄǠʁȼʼǸ ƜƗɬǧƗɔ̡Ǹ, ǅȕǠǸǢǠ ǅ̗Ǣɔ̡Ǹ),  

ƗʁȄ̗ǧˢ˧ȕ  Ɯ̗ȁǠ  Ɯȳ˧Ɯ˚ǧƗːˀəʃȝʿƗɬƗ̡ǸǢ̗  

ǢȕǢǸ  ɗȕǧˢɔ̡ɢɖǸ.  Ɨɖ̡ǸǢɔȕ  Ǣ̓ʼ̡̕ɼɩɔɼɪɢɕǸ  

ǢȕǢɖǸ  ɔ˘ƗȝʿƗɬƗ̗Ǣ̗  ǃɧ˘ɔˢȷǸ,  ƜȕǢƕɕɼɩ  

ƜȕǢƕɔɩƜ̡ɼɩǠȕ  ƕɩƕǸǢɖǸ  ̑ǿ̗ǨɪǛ  ƗƜ̧ɢə̥ɔ  

ǢȕǢ̕ˢɔ̡Ǹ. 

ȼɧɼɬ̧ɔǸ  ȄǠǧƗʁȼʼɖǸ  ƜǅǡǸ  ǅ̗Ǣɔ̡ɢɖǸ  

ȷǿȳɧȝƜ̗ǠǸǠ˩̗  ƗʁȄ̗ǧˢ˧ƗǛ Ɯ̗ȁǠƜ  

Ɯȳ˧Ɯ˚ǧƗʼɢəˢɔ̥ɔȕ  ǢȕǢǸ  ɗȕǧˢɔ̡ɢɢɖǸ.  ǿʁƜɔ  

ǧƗǢȕʁȼʿƗʼɖǸ  ̕Ɨʺȼʿ̕ДɩƜˢȼǧ  ƜǣǠ̕ˢȼ̦Ǹ  

ǨʗʃȼƗǛ  ƜȕǢƕɔˢɪːʿƕȕȁǠƗǛ  ǢȕǢǸ  ɗȕǧˢɔ̡ɢɖǸ  

ǢȕǢǿɢɔ̡ɢɖǸ. ǢȕǢ̕ˢɔ̗ʆƗɧ˚ɔ  ȼɧȳɩȝǸ  ƕɖƕǸ  

̕ƗʺȼʿǢ̡̕Ǹ,  ̕Ɨʺʆˢɔ̗ʆƗɧ˝ʿ̗ǅǸ  ǢȕǢǸ  

ɗȕǧˢɔ̡ɢɖǸ  Ɯ̗ȁǠȕȁǸ.     



2020ȹǸ  ɖəɔ  Ɯ˫Ǡɔ  Ɯˢ˞ȟǧȽ̗ʁƗǠ̡Ǹ  ̕ ƗʺʆˢɔˢɖǸ Ɨɔȕȅ̥ɖǸ  əƕɚ̗ʁȼʼǸ  Ɨɔȕȅ̥   

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  ix 

əɩəƕ̗ʁȼʼǸ 0. ɖəɔ  Ɯ˫Ǡɔ| əƕɚ̗ʁȼʼǸ 2020ȷ ƜʁːʺɬƗ̗ǠɢəȝɖǸ  ̕ƗʺʆˢɕǸ ɖɪˀ̧ɔ  ǃɧ˘ʼɔ. 

̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

ǅ̗ǢʼɔǸ  ɖəɔǸ  ǢȕǢɔȕ  

̕ƗʺʆˢɕǸ;   

ʇǸǠɼɩɔ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ȷȕ 53a, 53b, 

54b, 58b 

ȼˢ˛ȕ  EDI ƘȼʼˢɔƜ̗ǡȕ ̕ƗʺʆɬƗ̗ǣȕ ǅ̗ǢʼɔǸ  ɖəɔǸ  

ǢȕǢɔȕ ̕Ɨʺʆˢɔˢɔȕ. ̕Ɨʺʆˢ˨Ǹ ǢȕǢǸ  ̑Ǣˢ̡Ɨ̗ǠɼɩȝǸ 

(ʽɔЖɧʇ̗Ǡɼɩȟ 2020).  ǅ̗ǢʼɔǸ  ɖəɔǸ  ǢȕǢɔȕ  

̕Ɨʺʆˢ˧ɧȽǸ  ƗǊȕǧƗɬƗ̗ǢǸ  ƜȕʃǸ  ƜǧƗʁƜ̴̗Ǡȕ; 21 24ɔǸ  

ȼ˚ƕ̗ʃ̗ǧƗɼɩǠȕ  ƗǊȕǧƗɼɩǠȕ.  ȄǠ̸̴ȝǸ  ̕Ɨʺʆ̗ǧƗʼǸ  

ƕȄˢ˝̡Ǹ  18.3  ƕȄˢ˝ƗɼɩǠȕ, ̕Ɨʺʆ̗ǧƗʄ̣Ȣʼ̧ɔ̡Ǹ  ƜǢɔ  

̕Ɨʺʆˢ˧̧ȷ  23.9  ȷɔǸʗ̣ɼɩɔ.  ǢȕǢɔȕ  ǧȁɬƗ̡ǸǢǸ  

̕Ɨʺʆ̗ǠɼɩȝǸ  2020ȷ.     

2016ȷ,  ̓ɭɔǸ  ɖəЖƜɧƗ̗ǢǸ  ǃʿ˙ɬƗ̗ǢǸ  ʆ̗ǿǸǠɔƜ˝ȷȕ  

əȹǠȝ ̕Ɨʺʆ̗ǢǸ  ǧȁʼɢəˢȼ̦ǧ  ̕Ɨʺʆɧ˚Ǡȕ   ǅ̗ǢʼɔǸ  

ɖəɔǸ  ǢȕǢɔȕ  ̕Ɨʺʆˢɔˢɔȕ; 

ǅ̗ǢʼɔǸ  ɖəɔǸ  ǢȕǢɔȕ  ̕ƗʺʆƕɢəˢɔƜ̗ǢǸ Ɯˢ˞ȟǧȽǸ 

̑Ǣˢ̡Ɨˢɔ̡ɢɔ. 2020ȷ  ̕ƗʺʆˢɕǸ  ƕɬɧƗǠʼǸ  Ɨɖˢɔ̗ʆɖǸ  

ȄǠ̗ʃ̗ʁȼʼɖǸ  ̕ƗʺʿƗʁȼʼɖǸ  ̕Ɨʺʆ̗ǊɼɧƜǠɼɩȝǸ  

ǃɧ˘ɔƗǛ  ƜƗɬɔИɖǸ.    

̑ȷˢ˚ɕ̗  əɬƗǸǨɬƗ̗Ǣ̗  ǧ˯˩̥ȄƗǠȝƗ̡ǸǢ̗  

ǢȕǢƕǸ  ƕɕ̗ǧƗɔ̡ɢɔȕ Ɨːʺ˘ɔˢɩȕǧȷȟǸ  

ǅʼ̕ˢɔˢɖɼɩ,  ƕɔƜ  ƜǢǸǠƜȢȕʆƗʼɢɕ̴̗ɔ  ǃɧ˘˯˧ƗǛ  

ƜȕǢƕɔ̥ɔ.  ǿʁƜɔ,  ƕɔ̕ǸǠƜ˚ɢəˢɔ̗  

ȷǿȝɧȝƜˢɔƜ˝ʃȝʿƗɬƗ̗Ǣ̗  2%ȷǸ 4.25%ȹǸ, ƕɬ̡Ǹ  

ƜȕǢƕɔˢɩƕǸ (ɖəȕȂ˚ǡǸ ɗȕǧ̗ǢǸ) ƜȁɔȺ̡ǛǅǸ,  

ǢȕǢɼɩ  Ǩȕȁɖ̥  ƜȕǢƕɔˢɩ̧ɖǸ  

ʃ̡ƗǠǢƕɢə˘Ɯ̗̕ǅǸ, ǧƕȼƕɍȼǸ  ȷǿȳɧǠ̸̴ȝǸ  

ƜȕǢƕɔƗǢƕɢə˘ƜɨǸ.  Ɨɖ̗ǢǸ  ƜʂǸ  ̑Ǣˢ̡Ɨˢ˨Ǹ  

ǧ˯˫Ɨ˩Ǹ  ƕɩƜɔ  ʁɬǨɔɩ  ǃɧ˘ɔƗǛ  ƜȕǢƕɔ̥ɔ. 

ǧ˯˩̥ȄƗǠȝƗ̡ǸǢ̗ ƕɕ̗ǧƗɕǸ  

əɬƗǸǨ̗ǧƗɬƗ̗Ǣ̗  ƜːʺǢƕɢə̗ǠǢǸ ƕɧ̗ȁʁȕȁǸ  

Ɯʁːʺ̕ǸǧˢɔˢɖǸ ƜȕǢƕɔ̕˝ɔɩ  ̑ǿ̗ǨɪǛ  ƗƜ̧ə̥ɔ  

ǢȕǢ̕ˢɔˢɖǸ.   ƗɼɩȷȹǸ,  ǢȕǢɔȕ  ǧȁ̕ǸǧДɩƜˢɔˢȹǸ    

ǅ̗ǢʼɔǸ  ɖəɔǸ  ǢȕǢɔȕ  ̕Ɨʺʆʁȼ˩Ǹ  ̑ȷˢ˚əʃȕ̴Ǡȕ  

əɧƜǢƕɢəˢɔȕ  ǃɧ˘ɔˢȹǸ  ƜȕǢƜʼɔȕ  ƜȕǢƕɔˢɔȕ  

ǢȕǢǸ  ̕ɖƕȝƜˢɔ̡ɢɖǸ  ƕɔ̕ˢɔ̡ɢɖɼɪɢɕǸ.     

Ɯ̣əʃȕǠɖǸ  

ǅɭ˘Ɯ̗Ǣɖɼɩ 

əƕɚ̗ʁȼɕǸ 

ʇǸǠɼɩɔ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ȷȕ 54f 

ȼɧȝƜ̡̕ȕȄɩƜ̴̗ɔ  ǋ˫ɢɭɢȁǸ  ƕȳɩ̡ɢɕɼɩɔ,  

ǅɭ˘Ɯ̗ǢǸ  Ɨʿ˝̧ɔƜˢ˧̧ȹǸ  ǧȁʿ̗Ǣ˚ɢə̗ǅǸ  

ǋ˫ɢɭɢȁǸ  ƗƜʗʁʺ̡ɢɔȕ.  2020ȷ,  ȄǠ̸̴ȝǸ 316 ƕɖƕǸ  

ƗǊɬƗ̗ǢǸ  ɖɪˀ̧ɖǸ  ̑ЖƜɖɼɪɢɕǸ.  

Ɨɖ̡ɢɔ̗ʆƗɼɩǠȕ  ̑ȼȕǧǸǠɢɔǸ  Ɯˢ˞ȟɔǸ  Ȃ˧Ǹ-19ȹǸ  

ɗȕǧ˚ɢə̡ɢɔˢɖǸ  ƗǊȟɢəˢɔˢɖɼɩ.  Ɯ̣əʃȕǢɖǸ  

ǅɭ˘Ɯ̗Ǣɖɼɩ  əɩəƕ̗ʁȼɕǸ  ȄʼʂɢəˢɔƜ̗ǢǸ  

ǃɧ˘ɔƗǛ  ƜƗɬɔ̥ɖǸ.  

ǃɧ˘ɔˢȷǸ  ǃɧ˘ʼɔǸ  

ƜȕǢƕɔƗǢƕɢə˘Ɯ̕˝ɩƜ̗ǠɼɩȝǸ  ƜƗɼɬ̗ʁȼʼɖǸ  ʄˢɩ 

Ɯ̣əʃȕǢɖǸ,  ɗȕǧ̗ǢɖǸ,  ģ̌Ƚ̗Ǣɖɼɩ,  ƜȕǢƕɕǸ  

ɔ˘ƗȝʿƗɬƗ̗ǢǸ  ƜȕǢƕɔ̕˝Ǡȳɩ.  Ɯ̣ʿƗʼǸ  

ƜʁːʺˢɔƜ˝ʃȝʿƗɬƗ̡ǸǢǸ   ǃɧ˘ɔˢȷǸ  ƜȕǢƕɔˢɖǸ.  

ƜȕǢƕɔˢɩ̕˝ɩƜˢɩǠȕ  ɗȕǧˢɔˢɖǸ  ģ̌Ƚˢɔˢɖɼɩ  

ʆə˯˧ƗǢƕɢə˘Ɯɧ̧ȷ,  ƕɖƕǸ  Ɯʼ̡ɢɔ̡Ǹ  ɗȕǧˢɔˢɖǸ  

ģ̌Ƚˢɔˢɖɼɩ  ƕɩƕǸǣɔ̗ʆȕȁǸ  ƜȕǢƕɔˢɩȕǧƗȢʿ̡ǸǢǸ.  

ǿʁƜɔǢƜˢȹǸ  2020  Ȃ˧Ǹ-19 ȹɼɩ  ɖ˫ˢʼƜˢə̗,  

Ɯ̣əʃȕǠɖǸ  ǅɭ˘Ɯ̗Ǣɖɼɩ  Ɨɖ̗ʁȝƜ̗ʁȼ˩Ǹ  

ǅƕȟːʿƕ̗ʁ̕ǸǧɬƗˢɔˢȷɔǸ 2011ȷ,  ǃ̕ʁƗ̸̴ȝǸ  

Ɨɖ̗ǢǸ  Ɯ̣əʃȝƜ̗ǢǸ  ģ̌Ƚ̗ʁȼʿ̗Ǣ̗Ǣɼɩ.  ǋ˫ɢɭɢȁǸ  

ƜƗɬǸǡɢəˢɔƜ̗ǅǸ  ƗǊȟɢəˢɔˢɔȕ  ǃɧ˘ɔˢȹǸ  ȼɧȳɩȟ  

əɩəƕ˚Ǡ 13.3.1 ƕɖƕǸ  ƜȕǢ̗ǧƗɔ̡ɢɖǸ  

ǃˬɼɧ˚Ǡȕʆɖɼɩ  Ɯ̡̕ǠȞȟǠȷ.    
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̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

ɖəɧ˘ɬƗ̡ɢɔˢȷɔ 

ƕ˫˯˧Ɨʼ̗ʁƗˢɕǸ   

ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 66, 70 

2020ȷ 125,509 m² (12.6 ha)ȄʆǸ  ɖəƕǸ   ǃɧ˘ʿƗɬƗ̗ǢǸ  

ǃɧ˘ɔˢȹǸ  ǃ̓ǠˢʼƜɖǸ.  ǧ˯˫ИǸ  ɖəȷǸ 32% 

ǃɧ˘ʿƗɬƗ̗ǢǸ ̑Ǣˢ̡Ɨˢə̡ɢɔˢȷ  (ȼƕ 31 ƝȳȞʁ 5ȹǸ).  

̑Ǣˢ̡Ɨˢəˢȷ,      85,192 ɍ² (8.5 ̎Ɯ) ȄʆǸ  ɖəƕǸ  

̡̖ʿ̗ǧƗɬƗ̗ǢǸ.  13̡̗ʃ̴̗Ǡȕ   ̡̖ʿƕɬƗ̡ɢɔˢȷɔ 

̕ƗʺʆɬƗ̗ǢǸ ȄǠ̸̴ȝǸ  17.7  ƕȄˢ˝Ǹ  ƕɖ̧ɖǸ  ǃɧ˘ʿƗʼǸ 

111,682 ɍ² (11.2 ̎Ɯ)ɩ  ɖəƕǸ.  ƜǧƗʁ̗  ̓ǊɖƜǛ  ƕ˫˯˧Ɯ  

əɔʿƗɼɩɔ  ʆəʼɢɕ̴̗Ǡȕ  ȼɢɕǸ  Ǣǿˢȼǧ  ǿʁƜɔ.  

̕ƗʺʆƕɢəˢɔƜ̗ǢǸ  ǃ˚̗Ǣƕʿƕɧ˞̥ȷȕ  Ǡ̧ȷƜǸ  ƕ˫ɔ̡ɢɔ.   

ȷǿȳɧȝƜ̗Ǡ̸̴ȟ  ǃɧ˘ɔƗǛ  ƜȕǢƕɔ̡Ǹ,  

ɖəƕʿƕɬƗ̡ɢɔˢȷɔ  ƕ˫˯˧ȕʁƗ̴̗Ǡȕ,  

ƜǢɧ̗ǠǸǠɼɩǠȕ  ƕ˫˯˧̧ɖǸ  ƜƗɬǸǠɔˢɖǸ  ǊˢəƗǠȷȕ,  

ǃɧ˘ɔˢȷǸ  ƜȕǢƕɕǸ  ƕ˫ʼɖǸ  Ǡ̧ȷƜɖǸ  

ɔ˘ƗȝʿƗɬƗǢǸ  Ɨɖ̡ǸǢǠǢǸ  ǃǧ̡̕ǸǢǠǢɼɪɢɕǸ.  

ƜǧƗʁˢȷȕ ƕ˫˯˧Ɨʼȷȕ  əɔʁɼɩǠȕ 2020ȷ  ʆəʼɢɕ̴̗Ǡȕ  

ȼɢɕǸ  Ǣǿ̗ʁȼɧˢȼǧ ǿʁƜɔ, ǧƕȼƕɍȼǸ, ƜȕǢƕɕǸ  

əɧȹǛǅǸ  ƜȕǢƕɔˢɖǸ  əɬƗǸǨ̗ǧƗʁȼʼɖǸ.  

 

̗̕Ȅɔ  Ą̇̄ȷƜɖǸ 

ƕ˫˯˧Ɨ̕ǸǧˢɕǸ 

̑Ǣˢ̡Ɨˢɕɼɩ 

ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 50, 73, 

74,  ǃɧ˘ɧˢȹǸ  

Ɯ̡̗ʁȼɔ̗ 75ɩ 

̗̕Ȅɔ  ƕ˫ʼɖǸ  Ǡ̧ȷƜɖǸ  ̕ƗʺʆˢɕǸ  Ȅʼʁʁȼʼ̗  ǃȝƜˢɔˢȷǸ  

ƜȕǢƕɔˢɖɼɩ  ̕Ɨʺʆ̗ǧƗʼɖǸ  2011ȷɔǸ.  ̕ƗʺʆˢɕǸ  

Ǣ˞ɬƗ̗ǢǸ  əɩəƕ̗ʁəʃȕ̴Ǡȕ  Ɯ̣əʃȕǡǸ  Ǡ̧ȷƜǸ  

ƕɔ̕ˢɔ̡ɢɔȕ  ̑Ǣˢ̡Ɨˢɔ̡ɢɖɼɩ  ̕ƗʺȼʿƗʼɔ  ƕ˫˯˧Ɨʼɔ.  

̗̕Ȅɔ  ƕ˫ʼǸ  51%  Ǌɩ̡ɢɔ  ƗǊȕʁȼɬƗ̗ǢǸ  175ɔǸ  

̕ƗʺȼʿƗʼɔǸ  ƕ˫˯˧ƗʼɔǸ  Ɯ̣əʃȕǠɔǸ  Ǡ̧ȷƜɖǸ  

̕Ɨʺʆˢ˧̧ɔ  ̕Ɨʺʆ̗ǧƗʼɔǸ  ƜƗʿ̥ɔ 2020.  Ǩȕḁ̏ИǸ,  42  

ƕɔȝʿƗɬƗ̗ǢǸ  ǿȳȢ˧Ɯˢʼ̧ɖǸ  47ɩ  ȅʽɖǸ.  

Ɨɖˢɔ˘ȢʼɬƗ̗ǧ̡Ǹ  ̑Ǣˢ̡Ɨ̗ǧƗʼǸ  ǿȳȢ˧Ɯˢʼ̧ɖǸ  ȅʽɖɼɩ  

2020ȷ 2.38Ò1.0̣ɼɩǠȕ  2.96Ò1.21ɩ  ƕ˫ʿƗʼǸ,  ƜǢɔ.  

ȷǿǸǢɔȕ  ɔˢʼǠ̕ˢɔˢɖǸ  ̕ƗʺʆǸǧɬƗ̗ǢǸ 2020ȷǸ  ʇ̓ɼɩȝǸ  

ȅʽǸ  Ɯˢ˞ȟɔǸ  ƕɔ̕̕Ǹǧˢɔ̡ɢɖǸ  ȼɧȕ̴ȝǸ  ɔˢʼǠ˝ɭǸ  

ƕɗʁ˘̕Ǹǧ̗ǧ̡Ǹ.  8  Ɯ˧ИǸ  ǃʿƗɬƗ̗ǢǸ 2020ȷ,  

əɩəƕ˚ǧƗɼɩɔ  Ɯ˧И̕ɼɬ̧ɔ̥ɖǸ  ǧȽȷ. 

Ɨɖˢɔ̡Ǹ  Ɯʁːʺ̗ǊɼɧƜ̡ɍȼǧ  ǧȁʁȼəǠȳɩ  ǃɧ˘ɔˢȷǸ  

ƜȕǢƕɔˢɔȕ,  ̗̕Ȅɔ  Ɯ̣əʃȕǡǸ  Ǡ̧ȷƜɖǸ  ƕ˫ʼɖǸ  ̕ƗʺʆˢɕǸ  

Ɨɖ̡ɢɔ̗ʆƗɧ̓ʿƗɼɩǠȕ.  

Ɯˢ˞ȟǧȽɖǸ  ƜːʺȞ̕Ǹǧ̢ɔˢɖǸ  ǿȳȢ˧Ɯˢʼ̧ɔ  ȅʽɔɩ  

ƕɔ̕ʄɔ  ̑Ǣˢ̡Ɨ̗Ǣɼɩ  Ɨɖ̗ʁȼǊɩȕǢǸ.  ȽɢəȹǸ  

ǃɧ˘ɔˢȷǸ  ƜȕǢƕɔˢɔȕ  ǧȁʁȼ̡ǸǢǸ  Ɨɖˢɔˢɔ  

Ɨ̥ʁ̧ɔˢɖɼɪɢɔǸ  ƜȕǢƕɔˢɩ̧ɔˢȹǸ.  ƜȕǢƕɕǸ  ̗̕Ȅɔ  

ƕ˫ʼɔ  Ɯ̣əʃȕǠɖǸ  ƕɔ̕ˢ˧ƗɔˢɖǸ  ̑Ǣˢ̡Ɨˢɔˢɖɼɩ  

ƕɩƜɕǸǢǸ  ƜȕǢƕɔˢɖǸ  əɬƗǸǨ̗ǧƗʼɔǸ.   

ɔˢʼǠɔȕ  ƗǊȕʁɕǸ  Ǣ̓ʼɼɩ ʇǸǠɼɩǠȕ ǃɧ˘ɔˢȹǸ  

ȼɧȝƜɧ̧ɔȕ 53a, 

53b, 57dȷȳɩ 

əɧƜǢƕɢəǸ  ƗǊȕʁɕǸ  Ǣ̓ʼɼɪɢɕǸ  ƕˢʼǠɖǸ  ƕɩƜɔ  

ǋ˫ɢɭɢȁǸ  ǃɧ˘˯˧Ɯɔ  Ɨ̕Ɨʁ˘ʿƗʼǸ  ̕Ɨʺʆ̗ǧƗɼɩǠȳɩ  

əɧƜ̧ɔ  ǧ̗ǿɔ  Ɯˢ˞ȟȷ.  Ɯʼˢə̡Ǹǧ˞̥Ǹ,  

ƜȕǢƕɔˢɩƕːʿƕȕȁǠɧƗʄǸ  ʁ˩ɔˢȷ  ƗǊȕʁ̡ɢɔ̗ʆƗɔƜˢȼǧ  

Ǣ̡̓ɢɔ̗ʆƗɩǠȳɩ.   

2020ȷ,  ǃ̥ʃǸ  Ǣ̓əǠȕ  ɔˢʼǠɔȕ  ƗǊȕʁʼɔȕ  

̕ɖƕǸǢ̕ɬƗ̗Ǣ̗  Ɨ̕Ɨʁ˘ʿƗɼɩǠȕ,  ƜǢɔ  ƜǧƗʁƗ˫ȕ̴Ǡȕ.  

ɔˢʼǡǸ  Ǣ̓ʼǸ  ǃǧ̕ɬƗ̗ǢǸ  9  ǠǠ˝ȝƜɔǸ  Ǡʆȼɼɩ  Ǡ̧ȷƜǸ   

(̕ƕЙ̗, ǢɩȢ̗,  Ẹ̗̏, ̗̕ʆƗ̗).   

ɔˢʼǡǸ  Ǣ̓ʼǸ  ǃɧ˘ɔˢȷǸ  ǃɧ˘ʼɔȄƗǠȝɔǸ 

ƗɖɩƜːˀ̡ɢɔƜ˝ʃȝʿƗɬƗ̗ʁȼʼǸ  ǃǧ̡̕ɼɩǠȳɪɢɕǸ  

Ǡ̧ȷƜɖǸ  Ɯ̣əʃȕǠɖǸ,  Ǡ̧ȷƜɖǸ,  ǢȕǢɖǸ  Ɯʁɖɼɩ  

ɔˢʼǠɖǸ.  əɧƜǢƕɢəǸ  Ǣ̓ʼǸ  ɔ˘ƗȝʿƗɬƗ̗ǢǸ  

ǿȳȢ̗ǢƕɩǠȕ  Ɨɖ̡ǸǢɼɬȁɩ̧ɔȕ  ƕɩƕǸǢɔǸ  

ƗɖˢɔˢɔǸ.  ɔˢʼǡǸ  Ǣ̓ʼǸ  2020ȷ  

ƜǢɕ̗ǢƕɢəƗɬƗ̗ǢǸ  ƜȕǢƕəǠȳɩ  ɔˢʼǠɔȕ   

Ɨɩ˘Ɯə̗ǢȸǸǢɔȕ ƕȕǃ̧ə̗ǢɕǸǢɔȳɪɢɔǸ.  ǧƕȼƕɍȼǸ  

ɔˢʼǡǸ  Ǣ̓ʼǸ  ƗɖɬƗДɬǸ  ƕɩƕǸǢȕȁǸ  
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əɩəƕ̗ʁȼʼǸ 0. ɖəɔ  Ɯ˫Ǡɔ| əƕɚ̗ʁȼʼǸ 2020ȷ ƜʁːʺɬƗ̗ǠɢəȝɖǸ  ̕ƗʺʆˢɕǸ ɖɪˀ̧ɔ  ǃɧ˘ʼɔ. 

̕Ɨʺʆˢɔ̗ ̕Ɨʺʆ˚ǧƗʼ̗1 ǃʿ˙̗ǧƗʼǸ, ƜȕǢƕɕǸ ǧȁʿƗʼǸ, ƜȕǢɔˢɩ̡ːʼǧƗʿ˘ƜɨǸ 

ǠɧƗ˚ǡɼɩ ʁ˩ɔˢȷ ǃɧ˘Ɯ̣ʼɖǸ 
̕ɖƕɧ̥ɕǸ ʆɔƜɔ ƜȕǢƕɔˢɖǸ əɬƗǸǨ̗ǧƗʼɖǸ2 

ǋ˫ɢɭɢȁǸ  ƜȕǢƕ̡ɢɔˢɩƕ˫ɼɧƜ̡ɢə̗ǅǸ  ɔˢʼǠɔȕ  

ƗǊȕʁɔˢɖǸ  ǃɧ˘ɔƗǛ  ƕɩƜɔ  Ɯʼ˚ɢɕ̗ʆǠǸǠɔȕȁǸ,  

ȼɧȕǧƗǠǸǠɔȕȁǸ,  ̕Ɨʺʆˢɔ̗Ǡȟɼɩ  ʃ˚ɔȕ  ƜƗɬǸǠɔˢɖǸ  

ǃɧ˘ːʼʁˢɔȳɩ  Ǣ˞˚Ǡɔȳɩ.  ɔˢʼǠɔȕ  ƗǊȕʁɔˢɖǸ  Ǣ̓ʼɖɼɩ  

̕ƗʺʆƕɢəˢɔƜ̗ǢǸ  2021ȹǸ.   

ǿȳȢ̗ǢƕɼɩǠȳɩ ƕɬƕɢəɼɬȁɩ̡ɢɔȕ  ƕɩƕǸǢȕȁǸ  

ƗɖˢɔˢɔǸ,  ȼɧȕǢǸ  ƜȕǢƕɔˢɖǸ  əɬƗǸǨɔȕ.   
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SUMMARY 

The Mary River Project is an iron ore mine located in the Qikiqtaaluk Region on North Baffin Island, 

Nunavut. The Project involves the construction, operation, closure, and reclamation of a 22.2 million tonne 

per annum (mtpa) open pit mine that will operate for 21 years. The high-grade iron ore is suitable for 

international shipment after crushing and screening with no chemical processing facilities. Construction on 

the Project and associated facilities started in 2013, and mining began in September 2014.  

The Project is currently in the Early Revenue Phase, consisting of a mining rate of up to 4.2 mtpa at Deposit 

No. 1. Temporary approval for a production increase to haul via the Tote Road and ship 6.0 mtpa from Milne 

Port was approved in September 2018 and extended to cover 2020 (Minister of Intergovernmental and 

Northern Affairs and Internal Trade 2018). Also approved but not constructed is a railway system that will 

transport 18.0 mtpa of the ore from the Mine to a proposed all-season deep-water port at Steensby Inlet, 

where the ore will be loaded into ore carriers for overseas shipment through Foxe Basin. 

In 2020, 6.0 mt of iron ore was hauled from the Mine to the Milne Port stockpile, and 5.5 mt of iron ore was 

shipped out of Milne Port. Construction in 2020 was limited: a new stockpile pad and water management 

infrastructure were created at km 106, a new access road and water collection ditch were built at the 560 

Hillside Road, and a laydown was expanded at the km 110 communication tower. At the end of 2020, the 

total project footprint was 556 ha.  

The Nunavut Impact Review Board Project Certificate No. 005 includes numerous conditions that require 

Baffinland Iron Mines Corporation (Baffinland) to conduct effects monitoring for the terrestrial environment. 

Work performed for the terrestrial environmental monitoring program is guided by the Terrestrial 

Environment Mitigation and Monitoring Plan (Baffinland Iron Mines Corporation 2016). It  is overseen by 

the Terrestrial Environment Working Group (TEWG), including members from Baffinland, the Qikiqtani 

Inuit Association (QIA), the Government of Nunavut, Environment and Climate Change Canada and the 

Mittimatalik Hunters and Trappers Organization. The terrestrial environment monitoring program began in 

2012 and continued through 2020 with adaptations to the programs, based on results and input from the 

TEWG. This report summarizes the data collection and monitoring activities conducted in 2020 for the 

Project, including the following survey programs (summaries provided in Table 0): 

¶ weather monitoring; 

¶ noise monitoring study; 

¶ helicopter flight height analysis;  

¶ passive dustfall monitoring; 

¶ dustfall extent imagery analysis; 

¶ vegetation and soil base metals 

monitoring; 

¶ exotic invasive vegetation monitoring; 

¶ vegetation "green up" analysis; 

¶ snow track surveys; 

¶ snowbank height monitoring; 

¶ Height of Land caribou surveys; 

¶ hunter and visitor log summaries; 

¶ active migratory bird nest surveys; 

¶ cliff-nesting raptor occupancy and 

productivity surveys; and, 

¶ wildlife interactions and mortalities. 
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Weather conditions in 2020 were summarized and compared to average conditions from previous years. 

Malfunctions in temperature, precipitation and wind monitoring equipment made comparisons for these 

conditions difficult in 2020. 

Baffinland initiated a noise monitoring study in 2020 to characterize the Project's noise environment. Nine 

noise monitoring stations were established at varying distances (Near, Far, and Reference) to each Project area 

(Mine Site, Tote Road, and Milne Port), with Autonomous Recording Units set up at each station to record 

the noise environment. The noise environment differed between Project areas, including typical and peak 

sound pressure levels, variability in sound pressure levels, and impulsive sound events. As expected, the 

Project generates noise loud enough to elicit wildlife response (i.e., above 55 dBA) close to the PDA. 

However, over 90% of the noise recordings at 1.5 km from the PDA were below this threshold, and 

anthropogenic noise events were detected less than 3% of the time at 1.5 km from the PDA. 

The mean daily total vehicle transits (haul and other) on the Tote Road in 2020 was 271.7 vehicle transits per 

day. The mean number of ore haul transits per day on the Tote Road, from January 1 through December 31, 

2020, was 243.3, slightly below the FEIS addendum predictions. Other traffic had an annual mean of 28.4 

vehicle transits per day. 

Helicopter flight height analysis monitors potential disturbance to birds and other wildlife within the Project 

area and designated Snow Goose moulting area (July and August only). The 2020 analysis incorporates 

additional detail requested by the TEWG in 2020 meetings regarding flight durations and pilot rationales. In 

2020, after including pilot rationale, helicopter flight height compliance inside the Snow Goose area during 

the moulting period was 89%, and overall compliance in all months was 96%. The most common pilot 

rationales (i.e., situations requiring low-level flying) reported for low-level flights were slinging, drop-offs, and 

pick-ups. Overall compliance was highest in 2020 compared to previous years.  

The dustfall monitoring program used a total of 39 passive dustfall collectors in 2020 to measure dust 

deposition related to Project activities, following the same methodology and analysis as in previous years. 

Twenty-six of these collectors are changed out monthly, while the rest are changed out during the summer 

months due to their remote location. The passive dustfall monitoring program results indicated that dustfall 

at all sites, the Mine, Milne Port and the Tote Road linking the two, have remained constant since 

approximately 2018. However, dustfall does regularly exceed predicted thresholds both at Milne Port and 

along the Tote Road. Dustfall extent on the landscape was also examined using satellite imagery analysis. This 

analysis was done to verify Inuit land users' reports of finding visible dust beyond what was predicted in 

baseline dust isopleth modelling. The imagery analysis indicates that dustfall extents generally increased from 

2014 to 2019 at the Mine Site and Milne Port and visibly decreased in 2020. Along the Tote Road, dustfall 

extents tended to follow the road, with some years (e.g., 2015, 2019, and 2020) being more extensive than 

others. Dustfall magnitude was high near Milne Port, the Mine Site, and Tote Road infrastructure and generally 

low in the surrounding area. 

One of the leading environmental concerns related to Project activities in 2020 was fugitive dust emissions. 

Baffinland uses numerous site-wide dust suppression measures to reduce these emissions, including water and 

calcium chloride on roads, continued use of shrouds and coverings on ore crushers, and improved methods 
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of transferring ore onto stockpiles. DustStop was applied to the entirety of the Tote Road in summer 2020. 

Another new dust suppressant, DusTreat, was applied as a trial to ore stockpiles in Milne Port in November 

2020. DusTreat is a non-toxic, water-based, and long-lasting suppressant that acts as a sealant on the stockpiles 

to prevent dust. 

Vegetation monitoring in 2020 included vegetation and soils base metals monitoring, exotic invasive plant 

monitoring, and vegetation green-up analysis. Soil-metal concentrations and lichen-metal concentrations at 

the Project mainly indicated no significant increases compared with Baseline values. Some discrete increases 

in metal concentrations have been identified, but values were either below or within an acceptable range. 

Presently, soil-metal and lichen-metal concentrations represent a low risk to environmental and human health 

and safety; the predefined response is to continue monitoring these conditions and further document 

contaminants of potential concern (CoPCs). Exotic invasive plant monitoring in 2020 targeted a single site 

where domestic tomato plants were growing in 2019. No tomato plants were observed during two separate 

visits in 2020. 

Satellite imagery analysis using a Normalized Difference Vegetation Index was introduced in 2020 in response 

to a request by the TEWG to verify that vegetation monitoring fieldwork occurred during the peak growing 

season. Peak growing season was identified as the first week of July to the first week of September, 

encompassing all past vegetation monitoring fieldwork. 

Snow track surveys were conducted to assess wildlife response to the Tote Road, particularly caribou response. 

Five surveys were completed in 2020: three in spring (March 17, April 27, May 17) and two in winter (October 

13 and 22). As in previous surveys, most tracks observed were from Arctic foxes and Arctic hares, and no 

caribou tracks were observed. Approximately half of the tracks detected were from animals crossing, a third 

travelled along, and 15% possibly deflected from the Tote Road.  

Snowbank height monitoring was conducted to assess compliance with the operational 1 m height threshold, 

which facilitates wildlife crossings and improves visibility for drivers to avoid wildlife collisions. Snowbank 

height surveys usually are conducted once per month during winter but were increased to twice per month in 

2020 in response to caribou sightings along the Tote Road in January. In response to a TEWG request, 

measurement locations were randomized in 2020 instead of using repeated km markers for measurements. 

Overall compliance was very high at 96%, higher than all previous years except 2019.  

Height of Land surveys were conducted to assess caribou presence, distribution, and behaviour concerning 

Project activities during the calving season. Height of Land surveys were completed between June 4 and June 

9, 2020. Twenty stations were visited twice, three were visited once, and one was visited three times. The total 

observation time was 18.3 hours, with an average observation time of 23.9 minutes per station. No caribou 

were observed during surveys, consistent with all previous surveys after 2013 and consistent with the low 

regional caribou population.  

Active Migratory Bird Nest Surveys were completed before any land disturbance at the Project during the 

nesting season: May 31 to August 5, 2020. Surveys consisted of surveyors using a rope drag methodology 

(provided by Canadian Wildlife Service) to detect any nesting birds before clearing. A total of 13 surveys were 
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completed covering 11.2 ha of land. One Snow Bunting nest was found, and construction was subsequently 

postponed in the area until the chicks had fledged.  

Arctic Raptors Inc. completed cliff-nesting raptor surveys through a collaborative program with the University 

of Alberta, ongoing since 2011. Three aerial raptor surveys were conducted in 2020 in late June, mid-July, and 

mid-August. A total of 175 nesting sites were visited; 42 Peregrine Falcon nests, 47 Rough-legged Hawk nests, 

and 86 empty nesting sites were observed. Six new nesting sites were found in 2020. Raptors appeared to be 

at a higher point in their population cycle than in the past four years, likely supported by an increased 

abundance of lemmings. Occupancy was stable for both species, and productivity had increased in 2020 

compared to previous years. No evidence was found to suggest that Peregrine Falcon and Rough-legged Hawk 

demography was affected by distance to disturbance. Some areas have consistently high nest survival while 

others have consistently low nest survival unrelated to the Mine's presence. 

In 2020, three non-fatal wildlife interactions and 13 wildlife mortality incidents were reported, all of which 

were individual losses. Nine of the mortalities in 2020 involved Arctic Foxes, seven of which were due to 

collisions with vehicles, and the other two remain unknown. Four of the mortalities in 2020 involved birds, 

two of which were from collisions with vehicles, one of which was bycatch during gill netting, and one was a 

bycatch during small mammal trapping. Whenever possible, mitigations are implemented to reduce the risk 

of wildlife injury or mortality.  
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Research Activities at the Mary River Project. 

Survey Reason for 
Survey2 

Work Completed, Effects Observed, Required Mitigation 
and Recommendations for Future Work 

Comparison to Impact Predictions2 

Weather monitoring Supports all other 
terrestrial 
environment 
monitoring 
programs 

Weather conditions were recorded hourly at meteorological 
stations at the Mine Site and Milne Port, which recorded 
weather data since 2005 and 2006, respectively. Weather data 
are used to support other monitoring programs; mitigations 
are not necessary. Meteorological stations will continue to 
collect weather data in 2021.  

N/A  

Noise monitoring Addresses Project 
Condition 14b 

A noise monitoring study was initiated in 2020. Nine 
Autonomous Recording Units were deployed at various 
distances from Project areas to examine Project-related noise 
and potential effects on wildlife. As predicted, Project-related 
noise was loud enough to elicit a wildlife response near the 
PDA but was usually not loud enough to cause wildlife 
response beyond 1.5 km from the Project. Further noise 
mitigations are not necessary. Further monitoring is likely to 
occur. 

The operational threshold for Project-related noise is 
40 dBA 1.5 km from the facility fence. Ambient noise 
was typically below 40 dBA at 1.5 km from all Project 
areas and below 40 dBA at 3 km from all Project 
areas. Project-related noise was typically not audible 
at 3 km from the Project.  

Helicopter flight 
height 

Addresses Project 
Conditions 59, 71 
and 72 

Except for operational purposes, and subject to pilot 
discretion regarding aircraft and human safety, pilots must 
maintain a cruising altitude of at least 650 m during point-to-
point travel in areas likely to have migratory birds, and 1,100 m 
vertical and 1,500 m horizontal distance from observed 
concentrations of migratory birds (e.g., Snow Goose area). 
Flight corridors are also used to avoid areas of significant 
wildlife importance. 

In 2020, compliance with height requirements within the Snow 
Goose area during the moulting season (July ð August) was 
90%, and compliance outside the Snow Goose area and in all 
areas in all months of analysis (May ð September) was 96%. 
2020 was the fourth year that flight height data were cross-
referenced with daily pilot logs to justify low-level flights. Low-
level flights with reasonable explanations were considered 
compliant. Rational explanations included: weather, slinging, 
surveys, drop off/pick up sampling, and short-distance flights.  

It was expected that some Snow Geese would be 
displaced by Project-related activities but would 
relocate to nearby, less disturbed areas. As only a 
small portion of the Snow Goose area is subject to 
helicopter flyovers and is mainly outside the Zone of 
Influence (ZOI ), effects would likely be limited. 
Overall, local disturbance relative to the PDA and 
Local Study Area (LSA) extent was expected to cause 
some sensory disturbance but be a not significant 
adverse effect. Direct mortality due to aircraft was 
deemed unlikely and thus expected to have a not 
significant adverse effect.  

 
2 Project Conditions and Project Commitments as per: NIRB Project Certificate No. 005 (Nunavut Impact Review Board 2014) 

2 Mary River Project Final environmental impact statement: volume 6 ñ terrestrial environment (Baffinland Iron Mines Corporation 2012) and Mary River Project early 
revenue phase addendum to final environmental impact statement: volume 6 ñ terrestrial environment (Baffinland Iron Mines Corporation 2013a) 
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Research Activities at the Mary River Project. 

Survey Reason for 
Survey2 

Work Completed, Effects Observed, Required Mitigation 
and Recommendations for Future Work 

Comparison to Impact Predictions2 

Helicopter flight height analysis incorporating pilot rationale 
will continue annually.  

Compliance with minimum helicopter flight heights 
was high in 2020 when considering the pilots' 
rationale for low-level flying and flight hours within 
the Snow Goose area during moulting season 
decreased in 2020. Flights over the Snow Goose area 
were limited to its southeastern edge so that any 
sensory disturbance would be minimal relative to the 
entire Snow Goose area, consistent with Final 
Environmental Impact Statement (FEIS) predictions. 
However, it has not been possible to directly monitor 
the potential effects of low-level flying on Snow 
Geese or other migratory birds. 

No direct mortality due to aircraft has been 
documented, which is consistent with impact 
predictions. 

Tote Road traffic 
monitoring 

Correlate to 
wildlife 
disturbance and 
dust generation 

Annual summary of continual traffic monitoring. No directly 
observed unexpected effects. Traffic volume monitoring will 
continue regularly. 

The mean daily total vehicle transits (haul and other) 

on the Tote Road in 2020 was 271.7 vehicle transits 

per day. The mean number of ore haul transits per 

day on the Tote Road, from January 1 through 

December 31, 2020, was 243.3, slightly below the 

FEIS addendum predictions. Other traffic had an 

annual mean of 28.4 vehicle transits per day. 

Dustfall monitoring Addresses Project 
Conditions 36, 50, 
54d, 58c, and 
Project 
Commitment 60 

Thirty-nine dustfall collectors are distributed around the 
Project area, some of which are further away from the PDA as 
Reference sites monitoring background levels. 

Seven years of monitoring from August 2013 to December 
2020 are now complete. 

Passive dustfall monitoring indicates that the areas with the 
greatest dustfall deposition are restricted mainly to within 
1,000 m of the PDA; an investigation of dustfall at 12 
monitors 1,000 m distant from the PDA indicates that dustfall 
was low throughout 2020. 

Future monitoring will continue to investigate dustfall at the 
39 sites through the summer season and a subset of 22 year-
round sites. 

Annual Total Suspended Particulates (TSP) 

deposition levels were predicted to exceed 

50 g/m²/year within the PDA, with TSP levels 

decreasing to background outside of the PDA. The 

2020 dustfall results are consistent with predictions 

that the highest dustfall would be limited mainly 

within the PDA. 
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Research Activities at the Mary River Project. 

Survey Reason for 
Survey2 

Work Completed, Effects Observed, Required Mitigation 
and Recommendations for Future Work 

Comparison to Impact Predictions2 

Vegetation and soil 
base metals 

Addresses Project 
Conditions 34, 36, 
38 & 50 and 
Project 
Commitments 67, 
69 & 107 

Soil-metal and lichen-metal concentrations were monitored in 
2020. The study area spanned the entire PDA; sampling was 
conducted at three distances/locations from the PDA (Near: 
0ð100m, Far: >100ð1,000 m, and Reference: >1,000 m). 

Soil and lichen metal concentrations at the Project mainly 
indicated no significant increases compared with Baseline 
values. Some discrete increases in CoPC metal concentrations 
were identified, but all values were either below or within an 
acceptable range. 

Soil-metal and lichen-metal concentrations presently 
represent a low risk to environmental and human 
health and safety; the predefined response is to 
continue monitoring these conditions and further 
document CoPCs. 

Exotic invasive 
vegetation 
monitoring and 
natural revegetation 

Addresses Project 
Conditions 32, 37, 
38 & 50 and 
Project 
Commitments 67, 
68, 69 & 70 

One occurrence of an exotic species (garden tomato, Solanum 
lycopersium) was found below an effluent outflow pipe at the 
Mine Site in 2019. This site was revisited in 2020 to monitor 
for the presence of the garden tomato. During two separate 
visits in 2020, no garden tomato plants were located, and the 
plants appeared to have been eradicated. No further 
mitigations are recommended. Exotic invasive species 
monitoring will continue on a 3 to 5-year schedule.  

Exotic invasive species becoming established was 
deemed unlikely due to mitigation measures (i.e., 
cleaning equipment before arrival on site) and the use 
or establishment of natural revegetation in disturbed 
areas. 

As the only occurrence of an exotic species was not 
observed in 2020 at the location it was found during 
2019 monitoring, and it is presumed to have died and 
not re-established. Exotic invasive species results are 
consistent with FEIS predictions. 

Snow track surveys Addresses Project 
Condition 54dii, 
58f 

Addresses QIA 
concerns about 
snowbank heights 
and the effects on 
wildlife 

Five snow track surveys were completed along the Tote Road 
to investigate the movement and behaviour of caribou in 
March, April, May, and October. Arctic fox, Arctic hare, 
ptarmigan, and lemming were the only species detected during 
surveys; no evidence of caribou was observed. Wildlife 
response to the road was recorded at each location where 
tracks were seen. 

Snow track monitoring will continue in 2021.  

The FEIS predicted that there might be a reduction 
in caribou movement across project infrastructure 
throughout the operation phase, but it will not be 
significant at the scale of the North Baffin caribou 
population. 

If the ground monitoring of caribou suggests barrier 
effects (trails approaching but not crossing the road) 
and anecdotal caribou abundance indices show 
increasing numbers, then aerial surveys may be used 
to investigate the potential impact further. 

Because no caribou tracks were identified during 
snow track surveys in 2020, it cannot be determined 
if Project infrastructure is or is not impacting caribou 
movement. However, incidental observations of 
caribou crossing the Tote Road in 2020 suggest that it 
is not acting as a barrier to movement.  
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Research Activities at the Mary River Project. 

Survey Reason for 
Survey2 

Work Completed, Effects Observed, Required Mitigation 
and Recommendations for Future Work 

Comparison to Impact Predictions2 

Snowbank height Addresses Project 
Conditions 53ai 
and 53c  

Addresses QIA 
concerns about 
snowbank heights 
and the effects on 
wildlife 

Snowbank height monitoring was conducted monthly or bi-
monthly from November 2019 to April 2020 to assess 
compliance with the 1 m height threshold. Management of 
snowbank height facilitates wildlife crossings and increases 
drivers' visibility to help reduce wildlife-vehicle collisions. As 
per TEWG's request, measurement locations were randomized 
in 2020. 

In 2020, the average compliance for snowbank height surveys 
was 96%. In some areas, snowbanks could not be modified to 
comply with the threshold because of landscape or safety 
limitations.  

Snowbank height monitoring will continue during the winter 
months in 2021.  

The FEIS predicted that there will be a reduction in 
caribou movement across project infrastructure 
throughout the operation phase but will be not 
significant at the scale of the North Baffin caribou 
population. Due to mitigations on the road (e.g., 
snowbank management, low embankments), the Tote 
Road was not expected to be a barrier to caribou 
movement. A minor to no increase in caribou 
mortality was anticipated due to the Project, and 
impacts would be not significant at the scale of the 
North Baffin Island caribou population. 

High compliance with snowbank heights minimizes 
the Tote Road's potential to act as a barrier to 
caribou movement. However, insufficient 
observational data are available to quantify the 
effectiveness of this mitigation on caribou movement 
due to low caribou numbers. As caribou numbers 
increase, as is predicted by traditional knowledge, 
increased monitoring of caribou movement across 
the roadway will be implemented. 

Height of Land 
(HOL) caribou 
surveys 

Addresses Project 
Condition 53a, 
53b, 54b, 58b 

Two EDI biologists conducted HOL surveys during the 
caribou calving season (early June 2020). All HOL stations 
were visited at least once; 21 out of 24 were visited at least 
twice. The total observation time was 18.3 hours, while the 
average observation time per station was 23.9 minutes. No 
caribou were observed during these surveys in 2020.  

In 2016, viewshed mapping was completed to demonstrate the 
extent of area surveyors could observe while conducting HOL 
surveys. 

HOL surveys will continue annually during the calving season. 
The 2020 observations add to a more extensive database as 
monitoring efforts continue through the Project's life. 

The assessment predicted some indirect caribou 
habitat loss due to sensory disturbance and dust 
deposition, leading to reduced habitat effectiveness in 
a ZOI. However, habitat effectiveness was estimated 
to be reduced by 2% to 4.25%, some disturbances 
(i.e., traffic) are short-duration, and caribou may 
adapt to these disturbances, thus limiting potential 
impacts. Many alternate calving sites exist within and 
outside of the ZOI. Indirect habitat loss was 
predicted to be indistinguishable from natural 
variation and not significant at the north Baffin 
Island caribou population scale. 

To date, insufficient caribou observations during 
HOL surveys have occurred to assess any Project-
related effects on caribou behaviour or habitat use. 
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Research Activities at the Mary River Project. 

Survey Reason for 
Survey2 

Work Completed, Effects Observed, Required Mitigation 
and Recommendations for Future Work 

Comparison to Impact Predictions2 

Hunters and visitors 
log 

Addresses Project 
Condition 54f 

Though not compulsory unless using Baffinland facilities, 
visitors to the site may check in with Baffinland security. In 
2020, a total of 316 individuals checked in at either Mary River 
or Milne Port camps. This was much lower than previous years 
due to COVID-19 restrictions on travel and interaction. The 
hunters' and visitors' log will continue through the life of the 
Project. 

Although Project-related effects may interact with 
land-use activities such as harvesting, travel, and 
camping, the impacts were expected to be not 
significant. The amount of country food harvested 
was expected to not change meaningfully due to 
Project-related effects. Although there may be some 
adverse effects on travel and camping near the PDA 
itself, Inuit ability to travel and camp throughout the 
broader area would be not adversely impacted. 

Except for 2020 and the COVID-19 pandemic, 
hunter and visitor check-ins have steadily increased 
since record-keeping began in 2011, including 
numerous hunting and camping trips. Baffinland will 
continue to manage access to the Project according to 
Article 13.3.1 of the Inuit Impact and Benefits 
Agreement (IIBA). 

Pre-clearing nest 
surveys 

Addresses Project 
Conditions 66, 70 

In 2020, approximately 125,509 m² (12.6 ha) of land was 
disturbed for Project infrastructure. Of this area, 32% were 
disturbed outside the breeding bird window (May 31 to August 
5). During the breeding bird window, approximately 85,192 m² 
(8.5 ha) of land was cleared. Thirteen pre-clearing surveys were 
conducted, totalling 17.7 person-hours and 111,682 m² 
(11.2 ha) of area. One Snow Bunting nest was found, and 
construction was subsequently postponed in the area until the 
chicks had fledged. Surveys will continue to be conducted 
whenever clearing vegetation within the migratory bird nesting 
season. 

By minimizing the Project footprint, conducting pre-
clearing nest surveys, and implementing a nest 
management plan, Project-related effects to nesting 
birds were expected to be low to nil. 

One migratory bird nest was located in 2020, and 
construction was postponed until after the chicks had 
fledged; thus, effects are consistent with impact 
predictions. 

Cliffðnesting raptor 
occupancy and 
productivity 

Addresses Project 
Conditions 50, 73, 
74, and Project 
Commitment 75 

The cliff-nesting raptor monitoring program is a continuation 
of baseline and effects monitoring work conducted since 2011. 

Surveys focused on confirming raptor occupancy and the 
productivity of known nesting sites. Cliff-nesting raptors 
occupied approximately 51% of the 175 known nesting sites 
within the raptor monitoring area surveyed in summer 2020. 
Of these, 42 were occupied by Peregrine Falcon and 47 by 
Rough-legged Hawk. The mean brood size for Peregrine 
Falcons and Rough-legged Hawks in 2020 was 2.38±1.0 and 
2.96±1.21 nestlings, respectively. 

Annual variability within Peregrine Falcon and 
Rough-legged Hawk occupancy and productivity has 
been relatively high. Thus far, there have been no 
Project-related effects detected at the RMA level nor 
as a factor of distance to disturbance. Effects on cliff-
nesting raptor occupancy and productivity are within 
the impact predictions. 
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Research Activities at the Mary River Project. 

Survey Reason for 
Survey2 

Work Completed, Effects Observed, Required Mitigation 
and Recommendations for Future Work 

Comparison to Impact Predictions2 

Small mammal abundance monitoring was also conducted in 
2020 to address Rough-legged Hawks' cyclical occupancy 
according to small mammal cycles. Eight lemmings were 
trapped in 2020, indicating high regional small mammal 
abundance.  

As populations are stable and there has been no evidence of 
Project-related effects, cliff-nesting raptor monitoring is 
recommended to be reduced in frequency.  

Wildlife interaction 
and mortality 

Addresses Project 
Conditions 53a, 
53b, and 57d 

Any interactions or mortalities involving wildlife within the 
Baffinland Project area are reported and investigated year-
round. If possible, mitigation measures are implemented to 
reduce future wildlife interactions and mortalities.  

In 2020, three non-fatal wildlife interactions and 13 wildlife 
mortality incidents were reported, all of which were individual 
losses. Wildlife mortalities involved nine Arctic foxes and four 
birds (American Pipit, Common Raven, Snow Goose, and 
Red-throated Loon).  

Baffinland continues to mitigate wildlife interactions in the 
Project area by training, enforcing, and monitoring waste 
management practices and guidelines. Wildlife interaction and 
mortality monitoring will continue in 2021. 

Direct wildlife mortality from Project-related 
activities was predicted to be low to nil for raptors, 
birds, caribou, and other wildlife. Any mortalities that 
do occur were expected to represent a small fraction 
of the overall population. 

Wildlife mortalities in 2020 were all individual losses 
and did not impact any species at risk or sensitive 
species. Thus, wildlife mortalities were low overall 
and represented a very small proportion of overall 
populations, consistent with impact predictions. 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxii  

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

ACKNOWLEDGEMENTS  

Field crews included Elaine Kennedy, Jordyn Renaud, and various research assistants from the 2020 

Baffinland Environment team and Baffinland Human Resources team. Baffinland Environment staff 

conducted the dustfall monitoring throughout the year and were instrumental in providing ground-based 

transportation and field support. Raptor surveys were conducted by Kevin Hawkshaw, Erik Hedlin, and 

Christine Duke of Arctic Raptors Inc. Environment and Climate Change Canada allowed us to use six of their 

SM4 ARUs for the noise monitoring study. 

AUTHORSHIP  

EDI Environmental Dynamics Inc. prepared this report with support from Arctic Raptors Inc. Report authors 

include: 

Elaine Kennedy, B.Sc.Env., P.Biol. ........................................... Author: Noise, Mammals, Wildlife, Bird Sections 

Lyndsay Doetzel, M.Sc., R.P.Bio. .......................................................................... Primary Author, Dustfall Section 

Kerman Bajina, M.Sc. .................................................................... Primary Author: Climate Section; biostatistician 

Christina Tennant, M.Sc. .................................. Primary Author: Dustfall and Helicopter Sections; GIS Support 

Patrick Audet, Ph.D., R.P.Bio. ........................................................ Co-author: Vegetation Section; Senior Review 

Heather Toews, M.Sc. ................................................................................................ Co-Author: Vegetation Section 

Alastair Franke, Ph.D., Arctic Raptors Inc. ........................................................... Primary Author: Raptor Section 

Al Fontaine, M.Sc. ....................................................................................................... Senior Review, Raptor Section 

Allison Patterson, M.Sc. ................................................................................................................ Biostatistician, noise 

Mike Setterington, M.Sc., R.P.Bio., CWB ............................................................................................. Senior Review 

Cherie Frick, M.R.M. ................................................................................................................................... Copy Editor 

Win Translation........................................................................................................ Inuktitut translation of Summary 

  



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxiii  

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

TABLE OF CONTENTS  

1 OVERVIEW  .............................................................................................................................................................. 1 

2 TERRESTRIAL ENVIRONMENT WORKING GROUP  ...................................................................................... 4 

3 INUIT PARTICIPATION  ........................................................................................................................................ 5 

4 CLIMATE  ................................................................................................................................................................. 6 

4.1 AIR TEMPERATURE AND PRECIPITATION ...................................................................................................................... 7 

4.2 WIND SPEED AND DIRECTION ...........................................................................................................................................11 

5 NOISE  ...................................................................................................................................................................... 15 

5.1 METHODS .......................................................................................................................................................................................16 

5.2 RESULTS AND DISCUSSION ...................................................................................................................................................21 

5.3 NOISE MONITORING SUMMARY ........................................................................................................................................34 

6 HELICOPTER OVERFLIGHTS  ........................................................................................................................... 36 

6.1 METHODS .......................................................................................................................................................................................36 

6.2 RESULTS AND DISCUSSION ...................................................................................................................................................38 

6.3 INTER-ANNUAL TRENDS .......................................................................................................................................................48 

6.4 HELICOPTER FLIGHT HEIGHT SUMMARY ....................................................................................................................51 

7 TOTE ROAD TRAFFIC  ......................................................................................................................................... 53 

8 DUSTFALL  ............................................................................................................................................................. 55 

8.1 PASSIVE DUSTFALL SAMPLING ...........................................................................................................................................55 

8.2 DUSTFALL EXTENT IMAGERY ANALYSIS ......................................................................................................................86 

8.3 DUSTFALL SUPPRESSION AND MITIGATION IN 2020 ........................................................................................... 105 

8.4 DUSTFALL SUMMARY ............................................................................................................................................................ 106 

9 VEGETATION  ...................................................................................................................................................... 108 

9.1 VEGETATION AND SOIL BASE METALS MONITORING ...................................................................................... 108 

9.2 EXOTIC INVASIVE VEGETATION TARGETED MONITORING  ......................................................................... 145 

9.3 VEGETATION òGREEN-UPó DATES ............................................................................................................................... 147 

9.4 VEGETATION SUMMARY ..................................................................................................................................................... 150 

10 MAMMALS  ............................................................................................................................................................ 151 

10.2 SNOWBANK HEIGHT MONITORING  ............................................................................................................................. 156 

10.3 HEIGHT OF LAND SURVEYS .............................................................................................................................................. 160 

10.4 INCIDENTAL OBSERVATIONS .......................................................................................................................................... 164 

10.5 HUNTERS AND VISITORS LOG ......................................................................................................................................... 169 

10.6 INTER-ANNUAL TRENDS .................................................................................................................................................... 169 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxiv 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

10.7 MAMMALS SUMMARY ............................................................................................................................................................ 173 

11 BIRDS .................................................................................................................................................................... 174 

11.1 ACTIVE MIGRATORY BIRD NEST SURVEYS ............................................................................................................... 174 

11.2 RAPTOR EFFECTS MONITORING .................................................................................................................................... 177 

11.3 BIRDS SUMMARY ...................................................................................................................................................................... 198 

12 WILDLIFE INTERACTIONS  .............................................................................................................................. 199 

12.1 WILDLIFE INTERACTIONS AND MORTALITIES IN 2020 ...................................................................................... 199 

12.2 WILDLIFE INTERACTION AND MORTALITY PREVENTION MEASURES ..................................................... 199 

12.3 INTER-ANNUAL TRENDS .................................................................................................................................................... 202 

12.4 WILDLIFE INTERACTIONS AND MORTALITIES SUMMARY ............................................................................... 202 

13 REFERENCES ...................................................................................................................................................... 204 

 

LIST OF APPENDICES  

 SUMMARY of Program Components and/or Program Design Modifications in Consideration of Terrestrial 

Environment Working Group (TEWG) Feedback ............................................................................................................... A-1 

 TEWG Comments on the DRAFT 2020 TEAMR and Baffinlandõs Responses ............................................................ B-1 

 Weather Station Data from the Mary River Project between 2005ð2010 and 2013ð2020. ........................................... C-1 

 2017ð2019 Helicopter Flight Reanalysis ................................................................................................................................. D-1 

 Vegetation and Soils Base Metals Monitoring Sites, 2012ð2020 ......................................................................................... E-1 

 Vegetation and Soils Base Metals Monitoring Lab Results for Contaminants of Potential Concern, 2012ð2020

 .......................................................................................................................................................................................................... F-1 

 Vegetation and Soils Base Metals Monitoring Laboratory Results, 2020 .......................................................................... G-1 

 Vegetation and Soils Base Metals Monitoring Certificate of Analysis, Quality Assurance Report, and Raw 

laboratory Results, 2020 ............................................................................................................................................................. H-1 

 Ancillary Investigation: Relationships Between Dustfall and Soil-Metal and Lichen-Metal Concentrations ............... I-1 

 Exotic Plant Species Known to Nunavut ................................................................................................................................. J-1 

 Bird Species Observed within the Mary River Project Terrestrial RSA, 2006 to 2020 ................................................... K-1 

 

LIST OF TABLES  

Table 5-1. Examples of familiar sounds representing different decibel (dB) levels. ..............................................................................15 

Table 5-2. Noise Monitoring Study station distance to the Mary River Project PDA for the 2020. ..................................................18 

Table 5-3. Recording parameters used for the Noise Monitoring Study at the Mary River Project, 2020. .......................................18 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxv 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Table 5-4. Frequency and intensity of anthropogenic noise events by noise source, Project area, and distance category. ............27 

Table 5-5. Summary of A-weighted continuous sound pressure level (Leq) for each monitoring site, including all 15-

minute (June) samples recorded at 1-hour intervals between June 5th and June 8th, 2020, and 10-minute (July) 

samples recorded at 1-hour intervals between July 17 and July 27, 2020. ............................................................................28 

Table 6-1. Number of transits flown per month with a breakdown of transits (ɰ and %) flown over and outside of the 

Snow Goose area, May 1ð September 30, 2020. .......................................................................................................................39 

Table 6-2. Number of flight hours per month with a breakdown of flight time (hrs and %) flown within and outside the 

Snow Goose area, May 1ð September 30, 2020. .......................................................................................................................39 

Table 6-3. Number of flight hours of flight height compliance (Ó 1,100 magl) within the Snow Goose area during 

moulting season, July 1 ð August 31, 2020. ...............................................................................................................................40 

Table 6-4. Number of flight hours of overall flight height compliance in all areas for all months between May 1 ð 

September 30, 2020. .......................................................................................................................................................................40 

Table 6-5. Descriptions of pilot rationales given for low-level flights. Descriptions are stated with a flight height 

requirement of 650 magl and apply to a flight height requirement of 1,100 magl. .............................................................47 

Table 6-6. Helicopter flight hours summarized according to pilot rationale for flights within the Ó1,100 magl and Ó650 

magl flight height requirements, May 1 ð September 30, 2020. .............................................................................................48 

Table 6-7. Number of transits flown per year with a breakdown of transits (ɰ and %) within the Ó1,100 magl and Ó650 

magl flight height requirements, 2017 to 2020. .........................................................................................................................49 

Table 6-8. Number of flight hours per year with a breakdown of flight time (hrs and %) within the Ó1,100 magl and 

Ó650 magl flight height requirements, 2017 to 2020. ..............................................................................................................49 

Table 6-9. Total and percent of flight hours for òcompliant with rationaleó flights summarized by rationale category, 2017 

to 2020. .............................................................................................................................................................................................50 

Table 6-10. Total flight hours and overall flight height compliance by flight hours and percent, 2017 to 2020. ...............................51 

Table 6-11. The number of flight hours and overall flight height compliance by flight hours and percent within the Ó1,100 
magl and Ó650 magl flight height requirements, 2017 to 2020. .............................................................................................51 

Table 7-1. Mean and total vehicle transits along the Tote Road, including ore haul, non-haul, and all vehicles combined; 

data from January 1, 2020 through December 31, 2020..........................................................................................................53 

Table 8-1. Dustfall monitoring site location and sampling period information for the Mary River Project 2020 dustfall 

monitoring program. ......................................................................................................................................................................57 

Table 8-2. Record of sampling associated with the Mary River Project 2020 dustfall monitoring program. ...................................59 

Table 8-3. 2020 Dustfall (All Sites) ñ Total Suspended Particulates (TSP, mg/dm²·day). ................................................................65 

Table 8-4. 2020 Annual Dustfall Accumulation for sites sampled year-round throughout 2020 (January 8 to December 26, 

2020)..................................................................................................................................................................................................77 

Table 8-5. Summary of Satellite Imagery Used for dustfall extent image analysis. ................................................................................87 

Table 8-6. Band ratios trialled for extracting dustfall extent from multispectral satellite images. .......................................................88 

Table 8-7. Number of used Landsat 5, Landsat 8, and Sentinel-2 images per year. ..............................................................................91 

Table 9-1. 2020 vegetation and soil base metals monitoring sample locations and distribution for the Mary River Project.

 ......................................................................................................................................................................................................... 111 

Table 9-2. Soil-Metal and Lichen-Metal concentration thresholds for Contaminants of Potential Concern. ............................... 115 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxvi 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Table 9-3. Summary of changes in soil Contaminants of Potential Concern (2020 vs. Baseline). ................................................... 117 

Table 9-4. Change in mean Soil-As concentrations across Project areas, distance classes, and sampling periods. ...................... 118 

Table 9-5. Soil-As concentrations (mg/kg) compared by Project area, distance class, and sampling period. ............................... 118 

Table 9-6. Change in mean Soil-Cu concentrations across Project area, distance class, and sampling period. ............................. 120 

Table 9-7. Soil-Cu concentrations (mg/kg) compared by Project area, distance class, and sampling period. ............................... 121 

Table 9-8. Change in mean Soil-Pb concentrations across Project areas, distance classes, and sampling periods. ...................... 122 

Table 9-9. Soil-Pb concentrations (mg/kg) in soil compared by Project area, distance class, and sampling period. ................... 123 

Table 9-10. Change in mean Soil-Zn concentrations across Project areas, distance classes, and sampling periods. ...................... 124 

Table 9-11. Soil-Zn concentrations (mg/kg) compared by Project area, distance class, and sampling period. ............................... 125 

Table 9-12. Summary of changes in CoPC concentrations in lichen (2020 vs. Baseline). ................................................................... 127 

Table 9-13. Change in mean Lichen-As concentrations across Project areas, distance classes, and sampling periods. ................. 128 

Table 9-14. Lichen-As concentrations (mg/kg) compared by Project area, distance class, and sampling period. .......................... 128 

Table 9-15. Change in mean Lichen-Cd concentrations across Project areas, distance classes, and sampling periods. ................ 131 

Table 9-16. Mean Lichen-Cd concentrations (mg/kg) compared by Project area, distance class, and sampling period. .............. 131 

Table 9-17. Change in mean Lichen-Cu concentrations across Project areas, distance classes, and sampling periods. ................ 133 

Table 9-18.  Lichen-Cu concentrations (mg/kg) compared by Project area, distance class, and sampling period. ........................ 134 

Table 9-19. Changes in mean lichen-Pb Concentrations across Project areas, distance classes, and sampling periods. ................ 136 

Table 9-20. Lichen-Pb concentrations (mg/kg) compared by Project area, distance class, and sampling period. .......................... 136 

Table 9-21. Change in mean Lichen-Se concentrations across Project areas, distance classes, and sampling periods. ................. 139 

Table 9-22. Lichen-Se concentrations (mg/kg) compared by Project area, distance class, and sampling period. .......................... 139 

Table 9-23. Change in mean Lichen-Zn concentrations across Project areas, distance classes, and sampling periods. ................ 142 

Table 9-24. Lichen-Zn concentrations (mg/kg) compared by Project area, distance class, and sampling period. ......................... 142 

Table 9-25. Summary of Landsat 8 Normalized Difference Vegetation Index (NDVI) imagery available between May and 

October from 2014ð2019........................................................................................................................................................... 148 

Table 9-26. Annual estimated maximum Normalized Difference Vegetation Index (NDVI) and peak growing season. ............ 148 

Table 10-1. Summary of snowbank height monitoring survey results at Mary River for 2019/2020. .............................................. 157 

Table 10-2. Summary details of Height of Land surveys conducted for the Mary River Project in 2020. ....................................... 164 

Table 10-3. Incidental wildlife species observations recorded in the 2020 Mary River and Milne Port camps wildlife logs. ....... 166 

Table 11-1. Summary of Active Migratory Bird Nest Surveys conducted in 2020 during the bird nesting season. ....................... 176 

Table 11-2. Occupancy modelling estimated: 1) initial colonization (Ƕ); 2) colonization (ǣ); 3) extinction (ǡ), and; 4) 

detection (p) survival (i.e., an occupied site remains occupied). ......................................................................................... 185 

Table 11-3. Candidate models used to identify factors important for explaining nesting site survival. ............................................ 187 

Table 11-4. Summary statistics for survey effort and detections at known Peregrine Falcon and Rough-legged Hawk 

nesting sites within the Raptor Monitoring Area from 2012 to 2020. ............................................................................... 188 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxvii 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Table 11-5. Site occupancy modelling for Peregrine Falcons (2012ð2020, top), Rough-legged Hawks (2012ð2020, middle), 

and Rough-legged Hawks (2018ð2020, bottom).................................................................................................................... 190 

Table 11-6. Mean brood size for Peregrine Falcons and Rough-legged Hawks within the Raptor Monitoring Area from 

2011ð2020 for fully surveyed sites............................................................................................................................................ 193 

Table 11-7. Model selection results for nesting site survival of Peregrine Falcons and Rough-legged Hawks within the 

Raptor Monitoring Area. ............................................................................................................................................................ 194 

 

LIST OF FIGURES 

Figure 1-1. Graphical overview of the Mary River Project terrestrial environmental monitoring programs. ...................................... 3 

Figure 4-1. Mine Site monthly average air temperatures* (lines, °C) and total precipitation (bars, mm) during the current 

(2020), post-baseline (2013ð2019), and baseline (2005ð2010) periods. .................................................................................. 9 

Figure 4-2. Mine Site monthly frequency of precipitation* (i.e., number of days) during the current (2020), post-baseline 

(2013ð2019), and baseline (2005ð2010) periods. ......................................................................................................................10 

Figure 4-3. Milne Port monthly average air temperatures (lines, °C) and total precipitation (bars, mm) during the current 

(2020), post-baseline (2013ð2019), and baseline (2005ð2010) periods. ................................................................................10 

Figure 4-4. Milne Port monthly frequency of precipitation (i.e., number of days) during the current (2020), post-baseline 

(2013ð2019), and baseline (2005ð2010) periods. ......................................................................................................................11 

Figure 4-5. The cumulative proportions of wind speeds and directions at the Mine Site meteorological station in 2020. .............13 

Figure 4-6. The cumulative proportions of wind speeds and directions at the Milne Port meteorological station in 2020. ...........14 

Figure 5-1. Scatterplots showing paired equivalent continuous sound level measurements made by Audiomoth and SM4 

automated recording units at each monitoring site. .................................................................................................................23 

Figure 5-2. Paired spectrograms of recordings from Audiomoth (left) and SM4 (right) automated recording units. ......................24 

Figure 5-3. Barplot showing the proportion of 1-minute sampling periods with impulsive noise events due to anthrophony 

(vehicles, machinery, and aircraft), biophony (birds and insects), and geophony (wind and rain). .................................25 

Figure 5-4. Barplots showing the frequency of noise events from aircraft, machinery, and vehicles by Project Area and 

distance from the Project. Different y-axis values are used for each row of plots. ............................................................26 

Figure 5-5. Boxplots showing the cumulative sound exposure level (SEL) of noise events from aircraft, machinery, and 

vehicles by Project Area and distance from the Project. .........................................................................................................26 

Figure 5-6. Density plots showing the relative frequency of occurrence of continuous sound levels (Leq) for each distance 

category within each Project area for all recordings (n = 338 per site), including windy periods....................................29 

Figure 5-7. Density plots showing the relative frequency of continuous sound levels (Leq) for each distance category within 

each Project area for recordings made in calm weather (i.e., without wind or rain). .........................................................30 

Figure 6-1. Percent compliance for flights inside the Snow Goose (SNGO) area during the moulting season and outside 

the Snow Goose area during the moulting season and in all areas in all other months from 2015ð2020. .....................50 

Figure 7-1. Vehicle transits per day on the Tote Road, including both ore trucks (red) and all other traffic (blue); January 

1 through December 31, 2020. .....................................................................................................................................................54 

Figure 8-1. Daily dustfall (mg/dm²·day) for the Mine Site, Milne Port, Tote Road north crossing (km 28), and Tote Road 

south crossing (km 78). ..................................................................................................................................................................67 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxviii  

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Figure 8-2. Daily dustfall (mg/dm²·day) for the Mine Site, Milne Port, Tote Road north crossing (km 28), and Tote Road 

south crossing (km 78). ..................................................................................................................................................................68 

Figure 8-3. Daily dustfall (mg/dm²·day) for all sites 1,000 m from project infrastructure during the summer season. ..................71 

Figure 8-4. Daily dustfall (mg/dm²·day) for all sites 1,000 m from the Tote Road using year-round data. .......................................72 

Figure 8-5. Daily dustfall (mg/dm²·day) by site and month (time-series or category). ..........................................................................74 

Figure 8-6. Daily dustfall (mg/dm²·day) by site and month. ......................................................................................................................75 

Figure 8-7. Daily dustfall (mg/dm²·day) by site and season (summer and winter). ................................................................................75 

Figure 8-8. Annual dustfall (g/m²/year) for stations sampled year-round. ..............................................................................................78 

Figure 8-9. Total annual dustfall (g/m²/year) at Tote Road sites located 1,000 m distant from the centreline. ...............................79 

Figure 8-10.  Mine Site ñ Inter-annual differences in daily dustfall (mg/dm²·day). .................................................................................81 

Figure 8-11. Milne Port ñ Inter-annual differences in daily dustfall (mg/dm²·day); data from sites DF-P-01 and DF-P-08 

removed because it is not available for all years. .......................................................................................................................82 

Figure 8-12. Tote Road-North ñ Inter-annual differences in daily dustfall (mg/dm²·day). ..................................................................83 

Figure 8-13. Tote Road-South ñ Inter-annual differences in daily dustfall (mg/dm²·day)....................................................................84 

Figure 8-14.  Annual dustfall (g/m²/year) across the Project area. ..............................................................................................................85 

Figure 8-15. Example Landsat 8 (A) RGB image encompassing the Mary River Project, from May 3, 2020, used in the 

preliminary analysis. ........................................................................................................................................................................90 

Figure 8-16. Total number of Sentinel-2 and Landsat images used for each year by time of year between March 15 and 

May 15. .............................................................................................................................................................................................92 

Figure 9-1. Soil-As concentrations compared by Project area, distance class, and sampling period. ............................................... 119 

Figure 9-2. Soil-As concentrations with relation to distance from the PDA at Milne Port. .............................................................. 120 

Figure 9-3. Soil-Cu concentrations compared by Project area and sampling period. .......................................................................... 122 

Figure 9-4. Soil-Pb concentrations compared by Project area, distance class, and sampling period. ............................................... 124 

Figure 9-5. Soil-Zn concentrations compared by Project area, distance class, and sampling period. ............................................... 126 

Figure 9-6. Soil-Zn concentrations in relation to sampling distance from the PDA at Milne Port. ................................................. 126 

Figure 9-7. Lichen-As concentrations compared by Project area, distance class, and sampling period. .......................................... 129 

Figure 9-8. Lichen-As concentrations in relation to distance from the PDA at the Mine Site and Milne Port. ............................. 130 

Figure 9-9. Lichen-Cd concentrations compared by Project area, distance class, and sampling period. ......................................... 132 

Figure 9-10. Change in Lichen-Cd concentrations with relation to distance from the PDA at the Tote Road. ............................... 133 

Figure 9-11. Lichen-Cu concentrations compared by Project area, distance class, and sampling period. ......................................... 135 

Figure 9-12. Change in Lichen-Cu concentrations in relation to distance from the PDA at the Tote Road. ................................... 135 

Figure 9-13. Lichen-Pb concentrations compared by Project area, distance class, and sampling period. .......................................... 137 

Figure 9-14. Change in Lichen-Pb concentrations with distance from the PDA for the Mine site, Tote Road, and Milne 

Port. ................................................................................................................................................................................................ 138 

Figure 9-15. Lichen-Se concentrations compared by Project area, distance class, and sampling period. .......................................... 140 

Figure 9-16. Change in Lichen-Se concentrations with relation to distance from the PDA at the Mine Site and Tote Road. ...... 141 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxix 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Figure 9-17. Lichen-Zn concentrations compared by Project area, distance class, and sampling period. ......................................... 143 

Figure 9-18. The estimate of green vegetation proximal to the Mary River Project long-term vegetation monitoring plots. ....... 149 

Figure 10-1. Snowbank height data for east and west snowbanks at 50 randomized km markers per survey along the Tote 

Road at the Mary River Project, measured from November 2019 to April 2020. ........................................................... 158 

Figure 10-2. Tracklog of caribou travel path from at km 94 of the Tote Road at the Mary River Project on January 19, 2020.

 ......................................................................................................................................................................................................... 167 

Figure 10-3. Inter-annual caribou Height of Land survey trends at the Mary River Project, 2013 ð 2020. ....................................... 170 

Figure 10-4. Inter-annual snow track survey trends at the Mary River Project, 2014 ð 2020. ............................................................. 171 

Figure 10-5. Inter-annual snowbank height monitoring survey trends at the Mary River Project, 2014 ð 2020. ............................. 171 

Figure 10-6. Inter-annual hunter and visitor trends at the Mary River Project, 2010 ð 2019. .............................................................. 172 

Figure 11-1 Rule-based approach used to assign nesting sites to nesting territories for occupancy modelling. .............................. 183 

Figure 11-2. The mean, maximum, and standard deviation of Normalized Difference Vegetation Index (NDVI) values were 

calculated within a 3,500 m buffer surrounding each nest site to examine whether NDVI influenced nesting 

site occupancy and breeding success. ....................................................................................................................................... 186 

Figure 11-3. Species-specific nesting territories were delineated using cluster analysis. ........................................................................ 189 

Figure 11-4. Effect of Normalized Difference Vegetation Index on the probability of Peregrine Falcon colonization (i.e., 

the probability that an unoccupied site becomes occupied between years; ǣ), and extinction (i.e., the probability 

that occupied site becomes unoccupied between years; ǡ). .................................................................................................. 191 

Figure 11-5. Annual estimates (± 95% confidence intervals) of nesting territory occupancy for Peregrine Falcons within 

the Raptor Monitoring Area from 2012ð2020 has remained stable with l = 0.99 ° 0.10. ............................................ 192 

Figure 11-6. Annual estimates (± 95% confidence intervals) of nesting territory occupancy for Rough-legged Hawks within 

the Raptor Monitoring Area from 2012ð2020. ...................................................................................................................... 192 

Figure 11-7. Posterior mean with 95% credible intervals from the top model for Peregrine Falcon nest survival. ........................ 194 

Figure 11-8. Spatial correlation in the probability of nest survival among all nest sites occupied by Peregrine Falcons since 

2012. ............................................................................................................................................................................................... 195 

Figure 11-9. Posterior mean plus 95% credible intervals of fixed covariates within the top model for Rough-legged Hawk 

breeding success. .......................................................................................................................................................................... 196 

Figure 11-10. Spatial correlation in nest survival among nest sites occupied by Rough-legged Hawks in peak years since 2012.

 ......................................................................................................................................................................................................... 197 

Figure 12-1. Inter-annual wildlife mortality trends at the Mary River Project, 2014ð2020. .................................................................. 202 

 

LIST OF MAPS 

Map 5-1. Locations of Noise Monitoring Stations deployed at the Mary River Project Noise Monitoring Study (July). ............19 

Map 6-1. Overview map of helicopter flight paths for May, 2020. ........................................................................................................41 

Map 6-2. Overview map of helicopter flight paths for June, 2020. ........................................................................................................42 

Map 6-3. Overview map of helicopter flight paths for July, 2020. .........................................................................................................43 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxx 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Map 6-4. Overview map of helicopter flight paths for August, 2020. ...................................................................................................44 

Map 6-5. Overview map of helicopter flight paths for September, 2020. .............................................................................................45 

Map 8-1. Dustfall sample locations. .............................................................................................................................................................60 

Map 8-2. Extracted ferric iron dustfall extent from a red/green band ratio, 2014-2020 with baseline and active dustfall 

collection sites at Milne Inlet. .......................................................................................................................................................95 

Map 8-3. Relative mineral dust magnitudes from the Snow Darkening Index, 2014-2020, with baseline and active dustfall 

collection sites at Milne Inlet. .......................................................................................................................................................96 

Map 8-4. Extracted ferric iron dustfall extent from a red/green band ratio, 2014-2020, with baseline and active dustfall 

collection sites at Mary River Mine Site. .....................................................................................................................................97 

Map 8-5. Relative mineral dust magnitudes from the Snow Darkening Index, 2014-2020, with baseline and active dustfall 

collection sites at Mary River Mine Site. .....................................................................................................................................98 

Map 8-6. Extracted ferric iron dustfall extent from a red/green band ratio, 2014-2020, with baseline and active dustfall 

collection sites at Tote Road North. ...........................................................................................................................................99 

Map 8-7. Relative mineral dust magnitudes from the Snow Darkening Index, 2014-2020, with baseline and active dustfall 

collection sites at Tote Road North. ........................................................................................................................................ 100 

Map 8-8. Extracted ferric iron dustfall extent from a red/green band ratio, 2014-2020, with baseline and active dustfall 

collection sites at Tote Road South. ......................................................................................................................................... 101 

Map 8-9. Relative mineral dust magnitudes from the Snow Darkening Index, 2014-2020, with baseline and active dustfall 

collection sites at Tote Road South. ......................................................................................................................................... 102 

Map 8-10. Extracted ferric iron dustfall extent from a red/green band ratio using Sentinel-2 imagery. ........................................ 103 

Map 8-11.  Relative mineral dust magnitude from the Snow Darkening Index using Sentinel-2 imagery. ..................................... 104 

Map 9-1. Overview map of vegetation and soil base metals monitoring sites in the Mary River Project Regional Study 

Area, 2020. .................................................................................................................................................................................... 112 

Map 9-2.  Detailed map of vegetation and soil base metals monitoring sites in the Mary River Regional Study Area, 2020.

 ......................................................................................................................................................................................................... 113 

Map 10-1. Snow track monitoring results for 2020. ................................................................................................................................. 155 

 Map 10-2. Caribou Height of Land survey locations and viewshed. ..................................................................................................... 163 

Map 11-1. Raptor monitoring area and distribution of nesting sites during the 2020 occupancy and productivity surveys, 

Mary River Project. ...................................................................................................................................................................... 181 

 

LIST OF PHOTOGRAPHS  

Photo 5-1. Typical Noise Monitoring Study Station at the Mary River Project, July 2020. ..................................................................17 

Photo 8-1. Dustfall monitoring station DF-P-01. .........................................................................................................................................56 

Photo 9-1. Targeted follow-up exotic invasive species monitoring at the effluent outflow where garden tomato plants 

were observed in 2019 at the Mary River Project (July 20, 2020). ...................................................................................... 146 

Photo 10-1. Fresh Arctic fox tracks observed near km 78 on the Tote Road, March 17, 2020. ......................................................... 154 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxxi 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Photo 10-2. Fresh Arctic fox tracks observed crossing the Tote Road near km 78, March 17, 2020. ............................................... 154 

Photo 10-3. Fresh Arctic fox tracks observed travelling along the Tote Road near km 3, April 27, 2020. ....................................... 154 

Photo 10-4. Old Arctic fox tracks observed travelling along the Tote Road near km 60, May 17, 2020. ......................................... 154 

Photo 10-5. View of a compliant (60 cm) snowbank. Heights are measured from the road surface up to the bank's top at 

randomized locations along the Tote Road (km 56.0; February 11, 2020). ...................................................................... 159 

Photo 10-6. View of a non-compliant (140 cm) snowbank. Height management may be unsafe if terrain features limit 

machinery movement (km 55.8.0; February 11, 2020). ......................................................................................................... 159 

Photo 10-7. View of snowbank management in progress along Tote Road to facilitate wildlife crossing and improve drivers' 

visibility (near km 72; April 11, 2020). ..................................................................................................................................... 159 

Photo 10-8. View of a snowbank that has been pushed back and feathered along Tote Road to facilitate wildlife crossing 

and improve drivers' visibility (km 76.7; April 11, 2020). ..................................................................................................... 159 

Photo 10-9. Height of Land surveys conducted in early June, during peak calving season, were accessed by helicopter or 

hiking from the Tote Road; Station 19, June 4, 2020. ........................................................................................................... 162 

Photo 10-10. Height of Land surveys conducted in early June, during peak calving season, were accessed by helicopter or 

hiking from the Tote Road; Station 24, June 5, 2020. ........................................................................................................... 162 

Photo 10-11. Height of Land surveys conducted in early June, during peak calving season, were conducted using binoculars 

and spotting scope; Station 1, June 7, 2020. ........................................................................................................................... 162 

Photo 10-12. Height of Land surveys conducted in early June, during peak calving season, were conducted using binoculars 

and spotting scope; Station 10, June 8, 2020. ......................................................................................................................... 162 

Photo 10-13. View of caribou tracks crossing the Tote Road from incidental observation near km 95 on January 19, 2020. ....... 168 

Photo 10-14. View of caribou tracks from incidental observation near km 94 on January 22, 2020. .................................................. 168 

Photo 12-1. View of recently installed fencing enclosing the landfill site to minimize windblown debris escapement and 

wildlife interactions at the Mary River Project. ...................................................................................................................... 201 

Photo 12-2. View of the entrance to the landfill site with recently installed fencing at the Mary River Project. ............................. 201 

  



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxxii  

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

ACRONYMS AND ABBREVIATIONS  

Acronym/Abbreviation Definition  

AIC Akaike Information Criterion 

ALS ALS Environmental Laboratory 

AMBNS Active Migratory Bird Nest Surveys 

ANOVA Analysis of Variance 

ARInc Arctic Raptors Inc. 

ARU Autonomous Recording Unit 

AQNAMP Air Quality and Noise Abatement Management Plan 

CCME Canadian Council of Ministers of the Environment 

CI Confidence Interval 

CoPCs Contaminants of Potential Concern 

CVAAS Cold Vapour-Atomic Absorption 

CWS Canadian Wildlife Service 

dBA A-weighted DeciBels 

DEM Digital Elevation Model 

DOY Day-of-Year 

ECCC Environment and Climate Change Canada 

EDI  EDI Environmental Dynamics Inc. 

EPP Environment Protection Plan 

ERP Early Revenue Program 

ESA European Space Agency 

ESRI Environmental Systems Research Institute 

FEIS Final Environmental Impact Statement 

GAMM Generalized Additive Mixed Model 

GIS Geographic Information System 

GN Government of Nunavut 

GPS Geographic Positioning System 

HOL Height of Land 

IIBA Inuit Impact and Benefit Agreement 

INLA  Integrated Nested Laplace Approximation 

IQ Inuit Qaujimajatuqangit 

Leq Equivalent Continuous Sound Level 

MDL Minimum Detection Limit 

MHTO Mittimatalik Hunters and Trappers Organization 

MSI Multispectral Instrument 

NDVI  Normalized Difference Vegetation Index 

NIR Near Infrared 

NIRB Nunavut Impact Review Board 

OLI Operational Land Imager 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxxiii  

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

PDA Potential Development Area 

PEFA Peregrine Falcon 

PRISM Program for Regional and International Shorebird Monitoring 

QAQC Quality Assurance and Quality Control 

QIA Qikiqtani Inuit Organization 

RMA Raptor Monitoring Area 

RLHA Rough-legged Hawk 

RSA Regional Study Area 

SDI Snow Darkening Index 

SEL Sound Exposure Level 

SGMA Snow Goose Management Area 

SM4 SongMeter4 

SPL Sound Pressure Level 

SWIR Shortwave Infrared 

TEMMP Terrestrial Environment Mitigation and Monitoring Plan 

TEWG Terrestrial Environment Working Group 

TM Thematic Mapper 

TSP Total Suspended Particles 

USGS United States Geological Survey 

VEC Valued Ecosystem Component 

WAIC Watanabe-Akaike Information Criterion 

  



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  xxxiv 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

UNITS  

Acronym/Abbreviation Definition  

cm Centimetre 

dm² decametre square 

g Gram 

ha Hectare 

hrs Hours 

km Kilometre 

km/hr  kilometres per hour 

m Metre 

m/s metre per second 

m² metre square 

magl metres above ground level 

masl metres above sea level 

mg Milligram 

mg/kg Milligrams per kilogram 

mm Millimetre 

Mtpa million tonnes per year 

% Percent 

ǀ Alpha 

°C degree Celsius 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  1 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

1 OVERVIEW  

The Mary River Project (the Project) is an iron ore mine located in the Qikiqtaaluk Region on North Baffin 

Island, Nunavut. As a condition of Project approval, the Nunavut Impact Review Board (NIRB) Project 

Certificate No. 005 includes numerous conditions that require Baffinland Iron Mines Corporation (Baffinland) 

to conduct effects monitoring for the terrestrial environment. Work conducted for the terrestrial 

environmental monitoring program is guided by Inuit Qaujimajatuqangit and the Terrestrial Environment 

Mitigation and Monitoring Plan (TEMMP; Baffinland Iron Mines Corporation 2016). This work is overseen 

by the Terrestrial Environment Working Group (TEWG), including members from Baffinland, the Qikiqtani 

Inuit Association (QIA), the Government of Nunavut (GN), Environment and Climate Change Canada 

(ECCC) and the Mittimatalik Hunters and Trappers Organization (MHTO). Several data collection and 

monitoring programs are conducted as part of the terrestrial environmental monitoring program, the 

frequency of which is outlined in the TEMMP (Baffinland Iron Mines Corporation 2016). 

The inter-disciplinary terrestrial environment monitoring program provides a holistic assessment of potential 

Project effects on numerous inter-related valued ecosystem components. Monitoring programs are designed 

to complement each other and provide a greater understanding of ecosystem-wide responses and pathways 

than any single program. For example, dustfall deposition is captured by passive dustfall sampling, dustfall 

effects on plants are captured by vegetation monitoring, and any bioaccumulation effects on caribou will be 

monitored by caribou tissue sampling and fecal pellet analysis. To date, numerous programs have been 

conducted for the Project:  

¶ dustfall monitoring (2013ð2020); 

¶ dustfall extent imagery analysis (2020); 

¶ vegetation abundance monitoring (2014, 2016, 2017, 2018, 2019); 

¶ vegetation and soil base metals monitoring (2012ð2017, 2019, 2020); 

¶ exotic invasive vegetation monitoring and natural revegetation (2014, 2019, 2020); 

¶ normalized difference vegetation index analysis (2020); 

¶ Height of Land caribou surveys (2013ð2020); 

¶ snow track surveys and snowbank height monitoring (2014ð2020); 

¶ noise monitoring pilot study (2020); 

¶ Red Knot surveys (2014, 2019); 

¶ active migratory bird nest surveys (2013ð2020); 

¶ cliff-nesting raptor occupancy and productivity surveys (2011ð2020); 

¶ helicopter flight height analysis (2015ð2020); 

¶ caribou fecal pellet collection (2011, 2012, 2013, 2014, 2020); 

¶ caribou water crossing surveys (2014); 

¶ carnivore den survey (2014); 

¶ communication tower surveys (2014, 2015); 
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¶ roadside waterfowl surveys (2012ð2014); 

¶ staging waterfowl surveys (2015); 

¶ tundra breeding bird PRISM (Program for Regional and International Shorebird Monitoring) plots 

(2012, 2013, 2018); 

¶ bird encounter transects (2013); and 

¶ coastline nesting and foraging habitat surveys along Steensby Inlet (2012) and Milne Inlet (2013). 

The results of the 2012 to 2019 surveys are described in the Terrestrial Environment Annual Monitoring 

Reports (EDI Environmental Dynamics Inc. 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020). 

Figure 1-1 illustrates an overview of terrestrial environmental monitoring programs in 2020 at the Project. 

The 2020 terrestrial environment monitoring programs summarized in this report includes: 

¶ dustfall monitoring program; 

¶ dustfall extent imagery analysis; 

¶ noise monitoring study;  

¶ helicopter flight height analysis;  

¶ vegetation and soil base metals monitoring; 

¶ exotic invasive vegetation monitoring; 

¶ vegetation green-up date analysis; 

¶ snow track surveys; 

¶ snowbank height monitoring; 

¶ Height of Land surveys; 

¶ hunters and visitors log summaries; 

¶ active migratory bird nest surveys; 

¶ raptor occupancy and productivity surveys; and 

¶ wildlife interactions, incidental observations, and mortalities. 
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Figure 1-1. Graphical overview of the Mary River Project terrestrial environmental monitoring programs. 
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2 TERRESTRIAL ENVIRONMENT WORKING GROUP  

The Terrestrial Environment Working Group (TEWG) was formed in 2012 as a collaborative effort to 

develop and refine monitoring programs based on best available science and local knowledge. The TEWG 

includes Baffinland, QIA, MHTO, GN, and ECCC as core members, along with various observer groups. 

Baffinland conducts multiple TEWG meetings throughout the year to discuss all topics related to the Project, 

either by invitation from the community or by request to meet on specific items. These meetings guide 

information gathering and sharing, which influences Baffinland's monitoring programs, Project operations, 

and a greater understanding of the environment.  

In 2020, Baffinland held three TEWG meetings: 

¶ February 26, 2020 (in-person, Ottawa) 

¶ June 24, 2020 (virtual) 

¶ December 10, 2020 (virtual) 

In addition to discussing the previous yearõs monitoring results, the TEWG meeting in 2020 focused on 

dustfall deposition and extent, helicopter use, and options for regional caribou monitoring. Meeting minutes 

are distributed by Baffinland and are available for comment by the TEWG. Appendix A summarizes the 

TEWG input on various terrestrial monitoring programs since 2018, and how this input has been addressed 

and/or incorporated into the monitoring programs. 

The TEWG comments on the draft of this 2020 Terrestrial Environment Annual Monitoring Report and 

Baffinlandõs responses are in Appendix B. 
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3 INUIT PARTICIPATION  

Inuit participation is standard practice in Baffinland's field monitoring programs, including:  

¶ hiring and training Inuit to work on terrestrial monitoring programs;  

¶ supporting the participation of the MHTO in the TEWG;  

¶ funding for two full-time on-site Environmental Monitors to be appointed and solely employed 

by the QIA following Article 15.8 of the Inuit Impact and Benefit Agreement (IIBA; Qikiqtani 

Inuit Association and Baffinland Iron Mines Corporation 2018); and 

¶ implementing a community-based monitoring program through the Mary River IIBA Qikiqtani 

Inuit Association and Baffinland Iron Mines Corporation 2018). 

In all previous terrestrial monitoring years, Inuit participated in various monitoring programs as research 

assistants and consultants (e.g., Height of Land, vegetation abundance, vegetation and soils base metals, and 

raptor monitoring). Inuit research assistants from numerous communities on Baffin Island provided critical 

support and insight for field programs. Inuit research assistants have gained essential skills and training 

through participation in field programs such as plant identification, bird identification, Arctic biology, field 

logistics, GPS navigation, data collection methods, and data management. 

Due to the COVID-19 pandemic in 2020, Baffinland could not include Inuit research assistants from the 

Baffin Island communities in the terrestrial environment monitoring programs as they have in previous years. 

As part of their effort to eliminate any risk of COVID-19 exposure to communities, Nunavummiut workers 

were asked to remain home. Any interaction of mine site personnel with community members was minimized. 

However, Baffinland did find opportunities for Inuit participation in field programs from other departments 

within the Project. These Baffinland staff members lived outside of Nunavut in 2020, so they did not pose a 

risk of community exposure to COVID-19 within Nunavut. Two Baffinland Human Resources staff members 

joined the Height of Land surveys and raptor monitoring surveys when available, for a total of 26 hours. 

Additionally, a QIA Environmental Monitor joined for approximately three hours of vegetation and soil base 

metals sampling and noise monitoring fieldwork. These staff members and the QIA Environmental Monitor 

voiced appreciation for the chance to get out on the land and learn more about the terrestrial environmental 

monitoring programs that Baffinland is running. Baffinland will resume regular inclusion of Inuit research 

assistants in field programs when it is safe to do so in future years. 
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4 CLIMATE  

Climate data are recorded and summarized for the Mary River Project according to NIRB Project Certificate 

No. 005 Project Condition #57(g) (Nunavut Impact Review Board 2020): 

¶ òThe Proponent shall report annually regarding its terrestrial environment monitoring efforts, with inclusion of the 

following information: an assessment and presentation of annual environmental conditions including timing of 

snowmelt, green-up, as well as standard weather summaries.ó 

The climate data recorded at the Mary River Project contributes to several other datasets and analyses. Recent 

climate data can be compared to historical baseline data to study changes in long-term climate patterns. 

Temperature, precipitation, and wind data are used to supplement dustfall deposition analyses. Dustfall 

dispersion and deposition are strongly related to weather conditions (e.g., dustfall dispersion tends to be higher 

during dry, windy conditions than during rainy conditions). Incorporating observed weather conditions into 

the dustfall analyses can help explain certain patterns and trends in dustfall. Temperature and precipitation 

data may be used to estimate vegetation green-up and phenology for vegetation surveys. Wind data are also 

used to estimate snow distribution prior to and during snow tracking surveys.  

From 1963 to 1965, Environment Canada operated a climate station at Mary River during the summer months 

(Baffinland Iron Mines Corporation 2012). These climate data have been included to make comparisons with 

data collected from Baffinland's on-site meteorological stations. Baffinland established a meteorological 

station at Mary River Camp in June 2005 and at Milne Port in June 2006. Data from these stations were used 

to create a baseline dataset from 2005 to 2010. Data continues to be collected from these stations until the 

present day (Baffinland Iron Mines Corporation 2012). Where relevant, the 2020 weather data were compared 

with the baseline (2005ð2010) and post-baseline (2013ð2019) weather data. Data included hourly records of 

air temperature, precipitation, and wind speed and direction. 

Weather conditions from January 1, 2020, to December 31, 2020, were reported from on-site meteorological 

stations at the Mine Site and Milne Port. Summaries of 2020 weather conditions at the Mine Site and Milne 

Port included monthly air temperatures (mean, minimum and maximum), monthly precipitation (quantity and 

frequency), and wind direction and speed. A likely instrumentation error occurred for both air temperature 

and precipitation readings at the Mine Site. Mean, minimum, and maximum readings were consistently higher 

across the year than in any prior year. These readings were compared to ECCC temperatures recorded for 

other northern communities on Baffin Island, such as Igloolik and Pond Inlet, and were still found to be 

substantially higher. Therefore, temperature data from the Mary River Camp meteorological station were used 

instead. Alternative data for a total quantity of precipitation were not available for the Mine Site; these results 

are presented but should be interpreted with caution as they are possibly erroneous. Additionally, the wind 

speed and direction sensor at Milne Port malfunctioned from January to August, so values associated with 

wind speed and direction at Milne Port were limited to September through December.  

Comparisons of 2020 weather data were made against baseline (2005ð2010) and post-baseline (2013ð2019) 

periods. Baseline data were referenced from Appendix 5A of the Mary River Project Final Environmental Impact 

Statement (Carrière et al. 2010). Mean air temperatures and precipitation (quantities and frequencies) were 
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averaged across the years when those data were collected within the baseline and post-baseline periods. 

Cumulative proportions of wind speed and direction were calculated based on data across all years within each 

period. 

4.1 AIR TEMPERATURE  AND PRECIPITATION  

Mine Site ñ In 2020, mean monthly air temperatures rose above zero in May (monthly mean of ð6.1°C), 

reached an annual monthly high of 14.1°C in July, and remained above zero through September (monthly 

mean of 5.3°C). No data were available for October and November. Temperatures fluctuated above and 

below zero in early May, but it was not until June 7 that those temperatures remained consistently above zero. 

The timing of the fluctuations above and below zero was consistent with baseline patterns (2005ð2010) and 

post-baseline (2013ð2019) periods. Mean monthly air temperatures in 2020 were consistent with baseline and 

post-baseline periods, but the mean temperature in December was warmer (Figure 4-1). 

Minimum and maximum temperatures were unavailable for the Mary River Camp data set in 2020. However, 

extremes in mean air temperatures were fairly consistent with the minimums and maximums recorded in 

previous periods. The lowest temperatures recorded at the Mine Site were Ĭ59.1°C in April 2007 of the 

baseline period (excluding erroneous readings of extreme lows below Ĭ60°C, post September 2009), Ĭ46.6°C 

in January 2015 of the post-baseline period (excluding an erroneous low of Ĭ73°C in September of 2014), and 

Ĭ46.0°C in January of 2020. Comparable historical data (1963ð1965) in winter months are lacking, but the 

lowest temperature recorded in late winter/spring was Ĭ40.6°C in April of 1964. The highest temperatures 

recorded at the Mine Site were 22.8°C in July 2009 of the baseline period, 24.5°C in July 2016 of the post-

baseline period, and 23.7°C in July 2020. For a complete monthly comparison among baseline (2005ð2010) 

and all post-baseline years (2013ð2020), see Appendix Table C-1. All these summer temperatures were greater 

than what was identified in the historical record (20.6°C in July 1965). 

June through August tend to be the wettest months for North Baffin Island. This pattern holds for both the 

Mine Site and Milne Port across most periods. In 2020, a sensor malfunction resulted in erroneous 

precipitation data for the month of May ñ these data have been excluded from this report. Total rainfall in 

June 2020 (46.8 mm) was typical of what has occurred in past periods (Figure 4-1, Figure 4-2). However, no 

rainfall was recorded in July and August of 2020, and very sparse precipitation was evident in September 2020. 

This pattern of precipitation deviates from those observed during baseline (2005ð2010) and post-baseline 

(2013ð2019) periods (Figure 4-1). 

Both the frequency and quantity of precipitation at the Mine Site followed the same pattern (Figure 4-2). 

Baseline and post-baseline periods had the greatest number of days with precipitation, on average, in June 

(7.2 days and 10 days), July (9.2 days and 13.5 days), and August (11.8 days and 8.7 days). In contrast, rainfall 

in 2020 was much lower during all these months. Rainfall was minimal in June (5 days) and September (1 day), 

and no rainfall occurred in July and August. Overall, 2020 experienced substantially fewer days of precipitation 

(6 days) in comparison to baseline (44.3 days) and post-baseline (52.1 days) periods. 
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Milne Port 3ñ In 2020, mean monthly air temperatures at Milne Port rose above zero in June (monthly mean 

of 4.4°C), reached the annual monthly high of 11.5°C in July, and then fell below zero once again in September 

(monthly mean of Ĭ1.4°C). In May, temperatures began to fluctuate above and below zero, and by June 8, air 

temperatures were consistently above zero. Conversely, in early September, temperatures began to fluctuate 

above and below zero, and by September 16, air temperatures were consistently below zero. These timings of 

the fluctuations above and below zero were consistent with mean monthly air temperatures in baseline (2005ð

2010) and post-baseline (2013ð2019) periods. The mean monthly air temperatures across these three periods 

were also consistent. 

The lowest temperatures recorded at Milne Inlet were Ĭ46.9°C in February 2008 of the baseline period, 

Ĭ50.2°C in January 2019 of the post-baseline period, and Ĭ45.5°C in January of 2020. The highest 

temperatures recorded at Milne Port were 22.3°C in July 2009 of the baseline period, 22.4°C in July 2016 of 

the post-baseline period, and 22.7°C in July of 2020. For a complete monthly comparison among baseline 

(2006ð2010) and all post-baseline years (2013ð2020), see Appendix C. 

In summary, mean air temperatures were much lower at Milne Port than at the Mine Site during 2020. Mean, 

minimum, and maximum temperatures at Milne Port were consistent with previous periods, whereas 

temperatures at the Mine Site were significantly higher than those of previous periods (Figure 4-1 and 

Figure 4-3). 

Milne Port experienced only four months with recorded precipitation in 2020: May, June, July, and September. 

Given June and July's warmer temperatures, precipitation was presumably rainfall, whereas in May and 

September, precipitation was most likely snowfall (<1 mm combined). June and July had the greatest total 

quantity of precipitation: 31.0 mm and 20.9 mm, respectively (Figure 4-3). This was lower than the greatest 

mean monthly rainfall in baseline and post-baseline periods: 43.7 mm and 33.1 mm, both in July, respectively 

(Figure 4-3). The total cumulative precipitation at Milne Port in 2020 was 52.4 mm, much less than the 

averages for baseline (85.3 mm) and post-baseline (92.1 mm) periods.  

The frequency and quantity of precipitation at Milne Port followed the same pattern: generally lower than 

average, except for June (Figure 4-3 and Figure 4-4). Aside from June and July, there was rarely precipitation 

recorded at Milne Port. Even so, the rainiest month in 2020 (June) only had three days of rain, whereas the 

rainiest month (July) in baseline and post-baseline periods had 7.8 and 12.5 days, on average. However, these 

three days resulted in a relatively large quantity of precipitation (e.g., 17.2 mm in a single rain event in June). 

Overall, in 2020, Milne Port experienced a lower quantity of precipitation and substantially fewer days of 

precipitation (8 days) in comparison to the averages in baseline (25.8 days) and post-baseline (45.3 days) 

periods. 

In summary, the frequency of precipitation at both the Mine Site and Milne Port was lower than baseline and 

post-baseline periods. The total quantity of precipitation at Milne Port was proportional to the number of 

rainy days it experienced. In contrast, while the Mine Site experienced few rainy days (less than half of the 

baseline and post-baseline periods), it experienced a substantially greater rainfall quantity, particularly in May 

 
3 There was a wind sensor error at the Milne Port weather station, and data is missing from January through August 2020. This is 

being investigation. An update to these data will be provided either in a revised report on in the 2021 annual report. 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  9 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

(see data disclaimer, above). Overall, the Mine Site had a greater frequency and quantity of total precipitation 

than Milne Port. 

 

 

Figure 4-1. Mine Site monthly average air temperatures* (lines, °C) and total precipitation (bars, mm) during the 
current (2020), post-baseline (2013ð2019), and baseline (2005ð2010) periods. 
*Original temperature results for the Mine Site in 2020 were likely erroneous and are replaced here with temperature data collected at 
the Mary River Camp. Precipitation data are missing for May 2020 due to a sensor malfunction. 
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Figure 4-2. Mine Site monthly frequency of precipitation* (i.e., number of days) during the current (2020), 
post-baseline (2013ð2019), and baseline (2005ð2010) periods. 
*Precipitation data are missing for May 2020 due to a sensor malfunction. 

 

 

Figure 4-3. Milne Port monthly average air temperatures (lines, °C) and total precipitation (bars, mm) during the 
current (2020), post-baseline (2013ð2019), and baseline (2005ð2010) periods.  
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Figure 4-4. Milne Port monthly frequency of precipitation (i.e., number of days) during the current (2020), post-
baseline (2013ð2019), and baseline (2005ð2010) periods. 

4.2 WIND SPEED AND DIRECTION  

Wind data with zero values for both hourly average wind speed and wind direction were excluded from 

analyses, but their proportions in 2020 are provided for both sites. Milne Port had 6,138 hours (69.9%), and 

the Mine Site had 113 hours (1.3%) with no wind speed or direction recorded. A comparison between wind 

conditions in 2020, post-baseline, and baseline periods is provided in the text below. To visualize wind speed 

and direction using windrose plots, any average speeds >20.8 m/s were classified as ôgaleõ on the Beaufort 

scale because of their relatively low frequency of occurrence. Wind data were not recorded at the Environment 

Canada Mary River meteorological station between 1963 to 1965, so no comparison was possible. 

Mine Site ñ At the Mine Site in 2020, the prevailing wind direction was southeast, followed by northwest 

(Figure 4-5). Relative wind speeds were also proportional to the most frequent wind direction: southeastern 

winds had more episodes characterized as ômoderate breezeõ (5.6ð8.1 m/s), ôfresh breezeõ (8.1ð10.8 m/s), and 

ôstrong breezeõ (10.8ð13.9 m/s) on the Beaufort scale. A few episodes of east and northeast winds were the 

only ones to reach speeds classified as ônear galeõ (13.9ð17.2 m/s) and ôgaleõ (17.2ð20.8 m/s). Northerly and 

westerly winds were uncommon and generally weak. The maximum speed recorded at the Mine Site in 2020 

was 21.9 m/s, which, on the Beaufort scale, is classified as ôstrong galeõ (20.8ð24.4 m/s). 

Baseline (2005ð2010) and post-baseline (2013ð2019) wind directions and speeds at the Mine Site were 

reasonably consistent compared to those in 2020. In baseline years, most winds were southeasterly and 

characterized as ômoderate breezeõ to ôstrong breeze.õ Post-baseline years also had predominantly southeasterly 
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winds, typically ranging between a ôgentle breezeõ (3.3ð5.6 m/s) and a ôfresh breezeõ (8.1ð10.8 m/s), though 

occasional ôgaleõ (17.2ð20.8 m/s) and ôstrong galeõ winds occurred. Maximum wind speeds during baseline and 

post-baseline years were also similar to 2020, except for a 41.9 m/s ôhurricaneõ reading in June 2006 and a few 

instances classified higher than ôstrong galeõ in post-baseline years, e.g., 28.4 m/s; ôviolent stormõ in December 

2016. 

Milne Port ñ The wind speed and direction sensor at Milne Port malfunctioned from January to August 

2020, so measurements were limited to September through December. The prevailing wind directions at Milne 

Port were north-northeast (i.e., coming off Milne Inlet) and southeast (i.e., coming from the Mine Site), with 

very little wind from the west or east (Figure 4-6). North-north-easterly winds were generally strongest, with 

over half of these winds being classified as ôfresh breezeõ (8.1ð10.8 m/s) or higher on the Beaufort scale. 

Westerly and southwesterly winds generally did not exceed a ômoderate breezeõ (5.6ð8.1 m/s). Southeasterly 

and north-easterly winds were the only ones that reached speeds classified as ônear galeõ (13.9ð17.2 m/s) or 

ôgaleõ (17.3ð20.8 m/s). One occasion occurred where southeasterly winds reached an hourly average of 22.5 

m/s (ôstrong galeõ) in August 2020. The maximum wind speed recorded for Milne Port was 100 m/s or 360 

km/h. However, this wind speed is unlikely as it represents a speed greater than ôhurricaneõ on the Beaufort 

scale. The same maximum speed was identified in the post-baseline period in 2018. An issue with the wind 

sensor was identified by on-site staff in 2018. Despite maintenance and repairs to the Milne Port weather 

station on August 28, 2018, an issue with the sensor remains likely. A more realistic estimate of maximum 

wind speed is 30.0 m/s (ôviolent stormõ), recorded in December 2020.  

Baseline (2005ð2010) and post-baseline (2013ð2019) wind directions and speeds were consistent with 2020 

data. Both had primarily north-easterly and southeasterly winds, with the strongest winds from the southeast. 

These two periods were similar to the 2020 data regarding one predominant wind direction (i.e., southeast). 

Still, the 2020 data demonstrated the greatest wind flow from the north-northeast. This discrepancy may be 

due to the missing wind data for January to August 2020. Maximum wind speeds during baseline and 

post-baselines years were, on average, equal to or greater than the 30.0 m/s recorded in 2020 (e.g., 29.9 m/s 

ôviolent stormõ in October 2008 and, excluding anomalous readings from 2018, 40.35 m/s ôhurricaneõ in April 

2016). 

In summary, baseline and post-baseline wind directions and speeds were mainly consistent with the 2020 data 

collected at the Mine Site. Still, they were somewhat different from the 2020 data collected at Milne Inlet, 

likely due to missing data for Milne Inlet. At the Mine Site, prevailing winds were most often from the 

southeast and strongest from the east across all periods. In 2020, a greater frequency of northwesterly winds 

occurred compared to previous periods at the Mine Site. The wind direction in 2020 at Milne Port was 

predominantly from the north-northeast and southeast, which also produced the strongest winds. 
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Figure 4-5. The cumulative proportions of wind speeds and directions at the Mine Site meteorological station in 2020. 
Note: only hourly data with wind speed >0 m/s and an associated bearing were used; 113 hours of data did not meet these criteria.  
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Figure 4-6. The cumulative proportions of wind speeds and directions at the Milne Port meteorological station in 
2020. 
Note: only hourly data with wind speed >0 m/s and an associated bearing were used; 6,138 hours of data did not meet these criteria. 
The wind speed and direction sensor at Milne Port malfunctioned from January to August, so values associated with wind speed and 
direction at Milne Port were limited to September through December. 
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5 NOISE  

The 2020 Noise Monitoring Study was designed to address a knowledge gap in the current monitoring 

program for project-related effects on wildlife distribution and behaviour. To date, noise monitoring at the 

Project has focused on human health (i.e., as part of occupational hygiene monitoring) but has not informed 

(more broadly) how Project noise is perceived by wildlife and other users across the landscape. As such, the 

program and associated study contribute to the fulfillment of NIRB Project Certificate No. 005 Project 

Condition #14(b) (Nunavut Impact Review Board 2020): 

¶ "The Proponent, through coordination with the TEWG as may be appropriate, shall demonstrate appropriate 

adaptive management for project activities during operations which have the potential to produce noise and sensory 

disturbance to wildlife and other users of project areas." 

Noise is an integral component of ecosystem function and plays a role in species interactions and behaviour. 

Noise is commonly measured as Sound Pressure Level (SPL) in decibels (dB) units: a logarithmic measurement 

unit of acoustic intensity. A-weighted decibel (dBA) represents the sum of sound energy across all frequencies 

audible to humans. It is the commonly used unit of measurement of noise concerning wildlife response 

(Blickley and Patricelli 2010). Examples of familiar sounds representing different dB levels are presented in 

Table 5-1. 

Table 5-1. Examples of familiar sounds representing different decibel (dB) levels. 

dB Common sounds 

120 Jet taking off at 60 m 

110 Amplified rock music 

100 Jet taking off at 600 m, ATV; motorcycle at 1 m 

90 Loud shout 

80 Busy traffic intersection 

70 Noisy restaurant 

60 Normal conversation at 1 m 

50 Moderate rainfall 

40 Quiet office or living room 

30 Soft whisper at 1.5 m, Bedroom of a country home 

0 The threshold of human hearing 

Source: Directive 038: Noise Control (Alberta Energy Regulator 2007) 

Studies investigating anthropogenic noise effects on wildlife vary widely in their methods and scope (e.g., taxa, 

study type, duration, noise parameters), and no standard guidelines or directives presently exist for noise 

monitoring (Barber et al. 2010, Shannon et al. 2016). Despite differences in experimental design and 

approaches to data capture, a common thread among available studies is that (1) different species vary in their 

detection of and response to environmental and anthropogenic noise, and (2) anthropogenic noise can 

substantially affect terrestrial wildlife behaviour. Responses have been documented in terrestrial wildlife for 

SPL as low as 40 dBA, but are more often recorded at 55 dBA to 60 dBA (Barber et al. 2010, Shannon et al. 
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2016). Additionally, species vary in their ability to produce and detect sounds at different frequencies ñ noises 

that are audible to some species may be inaudible to others (Barber et al. 2010). A caribouõs hearing capacity 

is like humans. It ranges from 70 Hz to 38 kHz at a sound pressure of 60 dB, with optimal audibility from 

500 Hz to 32 kHz (Flydal et al. 2001). Most anthropogenic noises are audible to caribou except for very low-

frequency sounds (Flydal et al. 2001). 

The 2020 Noise Monitoring Study focuses on Project-related activities causing anthropogenic noise, including 

camp operations (e.g., vehicles, power generation), aircraft flights, mining, blasting, crushing, and 

transportation. As described hereafter, the study used passive automated recording units (ARUs ñ SongMeter 

SM4, used in 2019 for bird surveys and AudioMoth units ñ open-source acoustic monitoring devices) to 

collect samples of full-spectrum sound recordings used to characterize the source and intensity of impulsive 

sound events and measure continuous sound exposure. The primary objectives of the study were to: 

¶ Determine the utility and effectiveness of wildlife ARUs and AudioMoth units for monitoring 

Project-related sound, 

¶ Record and characterize the noise produced by the Project near its main areas of activity (Mine 

Site, Tote Road, and Milne Port),  

¶ Assess how sound varies between sites and with distance from the Potential Development Area 

(PDA); and 

¶ Determine compliance with the 40 dBA threshold at a distance of 1.5 km from the PDA (Section 

3.4, Air Quality and Noise Abatement Management Plan, Baffinland Iron Mine Corporation 2021). 

5.1 METHODS  

5.1.1 FIELD DEPLOYMENT  

As summarized in Table 5-2 and shown on Map 5-1, a total of nine noise monitoring stations were established 

along three transects at the Mine Site, along the Tote Road, and Milne Port. Along each of the three transects, 

noise monitoring stations were installed at three distances: Near (200 m from current Project infrastructure), 

Far (1.5 km from the edge of the mapped PDA), and Reference (Ó3 km from the edge of the mapped PDA). 

Near sites were selected to capture a representative sample of noise near Project activities. The 1.5 km distance 

for Far sites was selected based on the Early Revenue Phase noise modelling (Baffinland Iron Mines 

Corporation 2013b) that predicted slightly elevated noise levels at this distance. The Ó3 km Reference distance 

was selected based on the same noise modelling that predicted no detectable Project-related noise at this 

distance. 

To the extent possible, noise monitoring transects were sited on generally level terrain in open (i.e., 

unobstructed) areas to minimize noise interference caused by landscape features. The noise monitoring 

stations were installed in areas having a clear line of sight to Project infrastructure, away from non-target noise 

sources (e.g., watercourses). 
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Noise monitoring stations comprised one Audiomoth and SM4 ARUs mounted approximately 1 m above the 

ground (Photo 5-1). Before installation, all noise monitoring units were calibrated using a 94 dB tone. Each 

unitõs microphone was pointed towards the Project to maximize noise capture from the Project. The 

SongMeters were programmed to record using only the right-hand microphone to maintain comparability 

with Audiomoth units with a single microphone. 

Table 5-3 outlines the recording parameters used for noise monitoring during each sampling period. The units 

were programmed to record all environmental noise for 15 minutes at the top of each hour in June and 10 

minutes at the top of each hour in July. The recording period was decreased in July to increase the total 

sampling period duration. Noise monitoring units recorded at a sampling rate of 96,000 Hz to cover the 

hearing range of caribou (approximately 70 Hz to 38,000 Hz) (Flydal et al. 2001). 

 

Photo 5-1. Typical Noise Monitoring Study Station at the Mary River Project, July 2020. 
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Table 5-2. Noise Monitoring Study station distance to the Mary River Project PDA for the 2020. 

Site Station Distance to PDA (metres) 

Mine Site 

Near  0 

Far  1,503 

Reference  3,556 

Tote Road 

Near  41 

Far  1,515 

Reference  3,188 

Milne Port 

Near  0 

Far  1,401 

Reference  3,660 

 

Table 5-3. Recording parameters used for the Noise Monitoring Study at the Mary River Project, 2020. 

Sampling Period Sampling Duration (full recording days only) Recording Duration  Sampling Rate (kHz) 

June 5 to June 8, 2020 4 days 15 minutes every hour 96,000 

July 17 to July 26, 2020 10 days 10 minutes every hour 96,000 
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Map 5-1. Locations of Noise Monitoring Stations deployed at the Mary River Project Noise Monitoring Study (July). 
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5.1.2 ANALYSIS 

The sound analysis was performed using Kaleidoscope Pro version 5.4.1 (Wildlife Acoustics Inc. 2015). 

Statistical analysis was performed using R version 3.6.3 (R Development Core Team 2020). Audio recordings 

and spectrograms were reviewed to classify the sound source for all impulsive sound events. Noise events 

were grouped into three broad categories: 

¶ Geophony ñ naturally occurring, non-biological sounds (e.g., wind and rain) 

¶ Biophony ñ sounds emitted by non-human organisms (e.g., birds and insects) 

¶ Anthrophony ñ sounds emitted from human-made sources (e.g., vehicles, machinery, and 

aircraft) 

5.1.2.1 Comparison of Automated Recordings Units  

The performance of Audiomoth and SM4 ARUs was compared both qualitatively and quantitatively. 

Spearmanõs correlation coefficients were used to measure how consistently paired ARUs measured A-

weighted equivalent continuous sound level (Leq) at each site. Leq is the constant noise level that would produce 

the same total energy over a given period, accounting for variation in sound levels over the recording period 

and is measured in dBA. Scatterplots of Leq measurements within each recording period from the paired 

devices were used to identify any systematic differences in the measurements of the Audiomoth and SM4 

units. Paired spectrograms were reviewed to determine the cause of differences between recording devices. 

5.1.2.2 Impulsive Sound Events 

Impulsive sounds are short-term sound events that are significantly louder than average sound levels. This 

analysis defined impulsive sound events as any sound with a maximum 1-second duration at least 6 dBA above 

the mean sound level. The start and end of impulsive events were defined as the continuous period when dBA 

was at least 3 dBA above the mean sound level in each recording. Impulsive sound events were measured for 

each 1-minute (1-min) interval within all recordings. The intensity of impulsive sound events was measured 

as cumulative sound exposure level (SEL) and peak sound. The SEL is the total sound energy of a noise event 

if the entire noise event occurred within one second (Pater et al. 2009). This allows for a comparison between 

noise events with different durations and sources. Peak sound is the maximum dBA recorded within the 1-

min recording interval that the sound event occurred. 

The distribution of SEL and peak sound measurements was compared across sites and distance classes for 

the three main anthropogenic sound sources: vehicles, machinery, and aircraft. The 10th, 50th, and 90th 

percentile of SEL and peak sounds were reported for each sound source and monitoring station. The intensity 

of sound from an impulsive event can vary depending on the sound source, distance to the recording unit, 

environmental conditions, and topography. The 10th, 50th, and 90th percentiles are reported to show the 

distribution of sound levels associated with different sources as measured at each station.  
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5.1.2.3 Continuous Sound Events 

A-weighted equivalent continuous sound level (Leq) measurements were used to quantify continuous ambient 

sounds. Leq was calculated for each recording over a 15-min (June) or 10-min (July) period. Density plots were 

used to compare the complete distribution of average sound levels across all monitoring sites. The 50th 

percentile of Leq measurements was used to report ôtypicalõ sound levels at each monitoring site. The 10th of 

Leq measurements were used to report background sound levels at each site; this represents the quietest 10% 

of all recordings. The 90th percentile Leq measurement was used to report peak sound levels for each site; this 

represents the loudest 10% of al recordings. The Projectõs Air Quality and Noise Abatement Management Plan 

follows ERCB Directive 038 (Alberta Energy Regulator 2007), with an established limit of 40 dBA at 1.5 km 

from the PDA (with some exceptions, Sec. 3.4, Baffinland Iron Mine Corporation 2021). Therefore, the 

proportion of sampling periods with a noise level higher than 40 dBA are also reported. 

The region experiences consistent wind, which significantly affects sound level measurements. Wind can be 

louder than sound generated by Project activities, thus masking anthropogenic sounds. All recordings were 

classified as calm or windy in a two-stage process to account for the effects of wind and rain on sound level 

measurements. First, recordings with any impulsive sound events due to geophony were classified as ôwindy,õ 

while recordings with only impulsive sound events from biophony or anthrophony were classified as ôcalm.õ 

Second, spectrograms of the remaining recordings were reviewed manually and classified as windy if a sound 

signature of wind was present in more than 25% of the recording. Density plots and summary statistics are 

presented for all recordings (including windy periods) and a subset of recordings during calm periods. 

5.2 RESULTS AND DISCUSSION 

5.2.1 COMPARISON OF AUTOMATED RECORDING UNITS  

Sound level measurements from paired units were highly correlated. The mean Spearmanõs correlation 

coefficient across sites was 0.89 (range: 0.79ð0.97), meaning that both units recorded consistent trends in the 

acoustic environment. However, the relationship between the different units' measurements was not linear 

over the full range of sound levels (Figure 5-1). Under quiet sound conditions, the Audiomoth units tend to 

overestimate sound levels. In windy conditions, the SM4 units overestimate sound levels. The SM4 units had 

a lower noise floor, meaning they could measure lower sound levels under quieter conditions than the 

Audiomoth units. The lowest dBA recorded on SM4 units was 28.1 dBA compared to 35.7 dBA on the 

Audiomoth units. However, the SM4 ARUs have an external microphone, which experienced more 

interference from wind than the Audiomoth units, which have an internal microphone. 

Wind interference was picked up as a low-frequency rumble, which could be heard in recordings and viewed 

in spectrograms of the SM4 recordings (Figure 5-2). This interference occurred with all the SM4 units and 

was not present in simultaneous recordings of Audiomoth units. Wind interference on the SM4 recordings 

was associated with elevated Leq measurements, fewer detections of impulsive sound events, and difficulty in 

classifying sound sources from recordings and spectrograms. Because of the higher level of wind-related 

interference on SM4 recordings, only the Audiomoth data were used in the following analysis. 
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Neither of the ARU models recorded sound levels as low as those found in baseline conditions on calm days 

(25 to 30 dBA using Larson-Davis Model 812 and 820 precision integrating sound level meters, RWDI AIR 

Inc. 2008). This may be due to one or all of the following: 

1. Background noise conditions are, indeed, noisier than in 2008.  

2. The equipment used in this study are not sensitive enough to take measurements as low as the sound 

level meters used in the baseline study. 

3. The current study included measurements made under ônormal weather conditionsõ, including 

interference from wind and rain, unlike the ôabsolute calm conditionsõ obtained during the baseline 

study 

Further investigation would be required to address these aspects of the study.  
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Figure 5-1. Scatterplots showing paired equivalent continuous sound level measurements made by Audiomoth and 
SM4 automated recording units at each monitoring site. 
The dashed horizontal line shows 1:1 ratio between the two axes. 
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Figure 5-2. Paired spectrograms of recordings from Audiomoth (left) and SM4 (right) automated recording units.  
Each panel is an example of a recording made during light (top), moderate (middle), or strong (bottom) wind conditions. The x-axis 
shows time (0-220 sec), and the y-axis shows frequency (0 ð 23 kHz). Colours show the signal amplitude, with warmer colours 
corresponding to higher amplitudes that produce louder sounds. The SM4 units picked up more low-frequency interference from wind, 
which appears as spikes in amplitude in the lower frequency range. 

5.2.2 IMPULSIVE SOUND EVENTS  

Most impulsive sound events resulted from geophony (Figure 5-3) ñ referring to naturally occurring sound 

produced by habitat, excluding living organisms ñ specifically noise from wind or rain. The monitoring 

station near the Tote Road had the highest rate of anthrophony (26.8%) among all monitoring sites, with 

more than five times as many noise events from human activity as the monitoring station near the Mine Site 

(4.2%) or near Milne Port (4.3%). The proportion of sampling periods with noise events from anthrophony 

declined with distance from the Project for all Project areas. At all Far monitoring sites, noise events from 

anthrophony occurred less than 3% of the time. At all Reference monitoring sites, noise events from 

anthrophony occurred less than 0.3% of the time. 

The primary detectable impulsive sound events recorded were traffic noises at the Tote Road stations. Because 

vehicle passages were discrete and consistent, they could be distinguished from background noise. Impulsive 

noise events may have been more difficult to distinguish at the Mine Site and Milne Port due to the consistent 

and dispersed noise sources. This creates a noise environment of a more constant, lower-level sound at the 
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Mine Site and Milne Port compared to the Tote Road, which is characterized by more impulsive and 

discontinuous sound events. 

Anthropogenic noise events were classified into three primary noise sources: aircraft, machinery, and vehicles. 

Vehicles were the most frequent (Figure 5-4) and highest intensity (Figure 5-5) noise source for the Near Tote 

Road station (Table 5-4). Machinery was the most frequent noise source for stations near Mine Site and Milne 

Port, but aircraft generated the most intense noise events at these stations. The number of noise events 

associated with vehicles and machinery declined with distance from the Project. Noise exposure relating to 

aircraft was highest near the Mine Site (as expected, since the airstrip is located at the Mine Site) and declined 

with distance. No consistent relationship occurred for aircraft noise and distance from the Tote Road or Milne 

Port; aircraft sound events were infrequent but at all distance categories. Consistent with predictions in 

baseline noise models, noise events from machinery and vehicles were rarely detected at Far monitoring 

stations and almost never at Reference stations. 

 

Figure 5-3. Barplot showing the proportion of 1-minute sampling periods with impulsive noise events due to 
anthrophony (vehicles, machinery, and aircraft), biophony (birds and insects), and geophony (wind and 
rain). 
Based on 3,840 minutes of monitoring at each site. 
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Figure 5-4. Barplots showing the frequency of noise events from aircraft, machinery, and vehicles by Project Area and 
distance from the Project. Different y-axis values are used for each row of plots. 

 

Figure 5-5. Boxplots showing the cumulative sound exposure level (SEL) of noise events from aircraft, machinery, 
and vehicles by Project Area and distance from the Project. 



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  27 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

Table 5-4. Frequency and intensity of anthropogenic noise events by noise source, Project area, and distance 
category. 

Sound 
Source 

Project 
Area 

Distance 
Frequency 

(%) 
SEL (dBA) Peak (dBA) 

10th  50th  90th  10th  50th  90th  

A
ir
c
ra

ft 

Mine Site 

Near 1.17 59.4 74.4 87.1 54.3 67.0 79.0 

Far 0.83 52.1 64.8 74.2 50.1 60.2 65.9 

Reference 0.08 55.2 59.0 71.0 51.1 53.3 68.2 

Tote Road 

Near 0.00 - - - - - - 

Far 0.16 53.8 63.1 70.0 51.4 57.7 65.2 

Reference 0.08 57.1 70.9 74.4 51.1 63.5 67.5 

Milne 
Port 

Near 0.10 67.0 76.2 85.5 63.6 70.9 78.5 

Far 0.23 63.3 71.8 79.7 58.3 68.4 73.8 

Reference 0.23 57.3 62.5 71.5 53.0 55.8 64.1 

M
a
c
h
in

e
ry 

Mine Site 

Near 2.89 57.8 65.3 75.4 54.3 60.4 69.4 

Far 0.44 49.2 55.5 59.7 46.2 49.3 54.5 

Reference 0.00 - - - - - - 

Tote Road 

Near 0.10 53.0 62.5 66.7 50.6 58.1 62.5 

Far 0.05 55.6 55.7 55.8 50.9 51.5 52.1 

Reference 0.00 - - - - - - 

Milne 
Port 

Near 3.46 55.7 62.5 71.5 52.4 58.1 67.6 

Far 1.98 50.4 55.0 60.4 47.0 51.3 55.4 

Reference 0.00 - - - - - - 

V
e
h
ic

le 

Mine Site 

Near 0.21 53.0 58.0 66.9 50.2 56.1 66.6 

Far 0.60 48.5 50.6 54.3 46.2 47.5 51.9 

Reference 0.00 - - - - - - 

Tote Road 

Near 26.74 59.6 74.5 81.8 54.0 67.8 74.4 

Far 0.91 52.1 56.7 61.0 48.8 51.9 55.8 

Reference 0.05 45.8 47.6 49.4 45.8 47.2 48.6 

Milne 
Port 

Near 0.65 56.9 63.5 70.9 53.9 58.5 64.1 

Far 0.03 59.4 59.4 59.4 57.4 57.4 57.4 

Reference 0.00 - - - - - - 

Note: Frequency represents the percent of 1-minute sampling periods with a noise event related to each source. The table summarizes 
the 10th, 50th, and 90th percentile of cumulative sound exposure level (SEL) and maximum (peak) noise measurements for all 

sound events, based on 3,840 minutes of monitoring at each site. 

5.2.3 CONTINUOUS SOUND EVENTS 

5.2.3.1 Wind 

Wind was a constant noise source ñ all monitoring sites experienced windy conditions during more than half 

of the recordings (Table 5-5). Windy conditions were most prevalent at Milne Port. Typical noise levels ranged 

from 0.7 dBA to 9.3 dBA louder during windy periods than calm periods. Peak noise levels were up to 14 dBA 

louder at Near sites on windy days than calm days, and generally between 20 dBA and 25 dBA louder at Far 

and Reference sites. This means that wind is likely masking at least some Project-related noise and is a 

consistent noise interference source on the north Baffin Island landscape. This is further supported by the 

different density distribution figures and higher variability for all recording periods versus the subset of 

recording periods for which windy periods were filtered out (Figure 5-6 and Figure 5-7). The following noise 

monitoring results are reported for calm conditions only. 
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Table 5-5. Summary of A-weighted continuous sound pressure level (Leq) for each monitoring site, including all 15-
minute (June) samples recorded at 1-hour intervals between June 5th and June 8th, 2020, and 10-minute 
(July) samples recorded at 1-hour intervals between July 17 and July 27, 2020.  

Project 
Area 

Distance 

All Recordings (Leq) 
Calm 

Recordings 
(n) 

Calm 
Recordings 

(%) 

Calm Recordings (Leq) 

Background 

10th  

Typical 

50th  

Peak 

90th  

>40 
dBA 
(%) 

Background 

10th  

Typical 

50th  

Peak 

90th  

>40 
dBA 
(%) 

Mine 
Site 

Near 43.0 54.3 64.6 98.5 146 43.5 41.2 49.5 62.7 97.3 

Far 38.3 43.5 65.3 73.2 152 45.2 37.8 39.6 43.1 43.4 

Reference 38.3 42.0 58.8 62.5 135 40.2 38.2 38.6 40.8 17.8 

Tote 

Road 

Near 48.5 57.3 62.8 97.9 160 47.6 48.4 56.6 61.6 97.5 

Far 39.9 44.1 67.1 84.5 147 43.8 39.7 40.4 43.6 65.3 

Reference 36.3 40.1 63.0 50.0 143 42.6 36.2 36.5 38.1 6.3 

Milne 
Port 

Near 45.8 57.5 67.3 100.0 111 33.0 43.8 48.2 53.8 100 

Far 41.0 48.4 68.6 93.2 134 39.9 39.6 44.3 48.2 85.8 

Reference 37.1 45.2 65.6 64.0 104 30.9 36.9 37.5 40.1 11.5 

Note: Results are presented for all recordings and for recordings made under calm weather conditions. The 10th, 50th and 90th percentile are used 
to indicate, respectively, the background, typical, and peak continuous sound pressure level that was recorded at each monitoring site. The 
percentage of recordings with >40 Leq is reported for comparison to the operational noise threshold, 1.5 km from the PDA. The sample 
size for all monitoring sites was n = 336. 
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Figure 5-6. Density plots showing the relative frequency of occurrence of continuous sound levels (Leq) for each 
distance category within each Project area for all recordings (n = 338 per site), including windy periods.  
Values on the y-axis can be interpreted as relative probabilities; for example, a height of 0.2 means that Leq measurement occurred twice 
as often as a Leq with a height of 0.1. 
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Figure 5-7. Density plots showing the relative frequency of continuous sound levels (Leq) for each distance category 
within each Project area for recordings made in calm weather (i.e., without wind or rain). 
Values on the y-axis can be interpreted as relative probabilities. For example, a height of 0.2 means that Leq measurement occurred 
twice as often as a Leq with a height of 0.1. See Table 5-3 for sample sizes at each monitoring site. 
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5.2.3.2 Noise Environment Characterization 

Mine Site ñ Stations experienced calm conditions during 40.2 to 45.2% of sampling periods. Under these 

conditions, the Near monitoring station's typical sound levels were elevated relative to the Far and Reference 

sites with typical sound levels of 49.5 dBA and peak sound levels of 62.7 dBA. There was significant overlap 

in the sound levels measured at the Far and Reference sites (Figure 5-7); background and typical sound levels 

were both within 1 dBA for the far and reference sites (Table 5-5). Peak sound levels at the Far station were 

2.3 dBA higher than at the Reference station. Typical sound levels decreased by 9.9 dBA from the Near station 

to the Far station and by 1.0 dBA from the Far to the Reference station. 

Tote Road ñ Stations experienced calm conditions during 42.6 to 47.6% of sampling periods. Under these 

conditions, the Near monitoring station had the highest typical sound levels (56.6 dBA) among all the 

monitoring stations and peak sound levels (61.6 dBA), comparable to the Mine Site. Sound levels at the Far 

Station were much lower than the Near Station (Figure 5-7); background, typical, and peak sound levels were 

all elevated at the Far Station was still elevated relative to the Reference Station by 3.5-5.5 dBA (Table 5-5).-

Typical sound levels decreased by 16.2 dBA from the Near station to the Far station and by 3.9 dBA from the 

Far station to the Reference station. A slight difference was found in median sound levels between all 

recordings (57.3 dBA) and calm recordings (56.6 dBA) at the Near station because the wind did not mask 

passing vehicles at this site. At the Far and Reference stations, including windy recordings increased typical 

sound levels by 3.7 dBA and 3.6 dBA, respectively. 

Milne Port ñ Stations experienced calm conditions less often than the other Project Areas (i.e., 30.9 to 

39.9% of sampling periods). The Near monitoring station had similar typical sound levels (48.2 dBA, calm) as 

the Mine Site; however, peak sound levels (53.8 dBA, calm) were lower than Near stations at the other Project 

areas. Sound levels at the Far Station were much lower than the Near Station (Figure 5-7). Compared to the 

other Project areas, the Port had the greatest difference in background, typical, and peak sound levels between 

the Far Station and the Reference Station (Table 5-5). Typical and peak sound levels at the Far station were 

higher than the other Project areas (44.3 and 48.2 dBA, respectively). Typical and peak sound levels at the 

Reference station were like other Project areas (37.5 and 40.1 dBA, respectively). Typical sound levels 

decreased by only 3.9 dBA from the Near station to the Far station and by 6.8 dBA from the Far station to 

the Reference station. 

Background sound levels are the Leq of quietest 10% of all recordings made under calm conditions. 

Background sound levels were similar for the Mine Site and Milne Port Near stations, ranging from 41.2 to 

43.8 dBA, while the background sound level at the Tote Road Near station was higher at 48.4 dBA. 

Background sound level was similar at all Far and Reference sites, ranging from 36.2 to 39.7 dBA. 

Typical sound levels are the median Leq of all recordings made under calm conditions. Typical sound levels 

at Near stations exceeded 40 dBA in all Project areas, as expected from such proximity to Project activities. 

Among monitoring stations in the Near category, typical sound levels were greatest at the Tote Road 

(56.6 dBA) and similar at Mine Site (49.5 dBA) and Milne Port (48.2 dBA, Table 5-5). This is likely due to the 

proximity and frequent traffic noise source at the Tote Road, whereas noise at the Mine Site and Milne Port 

may be more dispersed and dissipated more among the noise sources. 
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Peak sound levels are the Leq of loudest 10% of all recordings made under calm conditions. Peak sound 

levels recorded during the study were highest at the Mine Site Near station (62.7 dBA), followed by the Tote 

Road Near station (61.6 dBA) and the Milne Port Near station (53.8 dBA). Peak noise dissipated to below 

49 dBA at all Far stations and below 41 dBA at all Reference stations. Peak and maximum noise levels were 

likely caused by Project-related activities and not wind since these were elevated the most in Near and Far 

stations, but not at the Reference stations. The range between Peak and Background noise levels was also 

much more pronounced at Near stations (average of 15 dB difference) than the Far and Reference stations 

(average of 6 dBA and 1 dBA difference, respectively). This difference further suggests that the elevated noise 

recorded was produced by Project activities.  

5.2.3.3 Noise Dissipation 

Project-related noise dissipated differently between Project areas. Typical noise levels dissipated between Near 

and Far stations the least at Milne Port (3.9 dBA), moderately at Mine Site (9.9 dBA), and the most at Tote 

Road (16.2 dBA). Dissipation between Far and Reference sites were much lower, ranging from 1.0 dBA 

dissipation at Mine Site to 6.8 dBA at Milne Port. This indicates that Project-related noise dissipates quickly 

from the PDA at the Mine Site and Tote Road but potentially carries farther at Milne Port. As Milne Port had 

the quietest Near station, the comparatively high SPLs at the Far station may be due to local terrain acting to 

amplify noise or alternative noise sources detected at the Far station (e.g., ships at the Port, wildlife, land 

users). These results matched the original baseline prediction that Project-related noise would be audible at 

1.5 km from the PDA but approaching background levels. As predicted in baseline noise modelling, typical 

ambient noise had dissipated to within 1 dBA of background levels by 3 km (Reference) from the PDA for 

all Project areas.  

5.2.3.4 Noise Density Distribution  

After filtering out windy periods, differences were apparent in the density distribution of noise recordings 

between the Project areas and distance classes (Figure 5-6 and Figure 5-7). Reference noise was slightly higher 

at the Mine Site than at the Tote Road and at Milne Port. Noise recorded Near the Project areas was generally 

quieter at Milne Port than the other two Project areas (typically under 52 dBA). Noise recorded both near and 

far from the PDA was consistent at the Tote Road (i.e., generally within the same range of dBA), likely because 

the primary noise source was traffic, which produces a similar sound with each passing vehicle. Noise recorded 

Near the PDA was most variable (i.e., a wider range of dBA) and generally reached louder levels at the Mine 

Site. Still, noise recorded Far from the Mine Site was relatively consistent and moderately variable. The variable 

noises at the Mine Site may have been due to the variety of operational activities occurring in the area, such 

as blasting, traffic, crushing, and flights. The noise was variable both Near and Far from Milne Port, and 

generally quieter at Near stations but louder at Far stations than other Project areas. This may be due to 

various activities occurring at Milne Port, shipping noise being picked up at the Far site, terrain conditions 

affecting noise dissipation or other environmental factors. As expected, Reference noise density distribution 

was consistent for all Project areas.  
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5.2.3.5 Comparison to Baseline 

The project's baseline noise assessment was conducted in 2007 by RWDI (RWDI AIR Inc. 2008). Before 

construction, noise monitoring stations were set up near the Mine Site and Milne Port to record the ambient 

noise environment. During the baseline assessment, anthropogenic noises were minimal ñ limited to 

exploration activities or the occasional passage of land users at Milne Port or presence at the future mine site. 

Using Equivalent Continuous Sound Pressure Level (Leq), baseline noise levels near the Mine Site ranged from 

20 to 34 dBA during the sampling period, with a 24 hour mean of 25 dBA, while baseline noise levels at Milne 

Port ranged from 21 to 35 dBA, with a 24 hour mean of 30 dBA. The baseline study used weather station 

data to filter out windy days and timed the sampling period outside most exploration activities. 

Baseline noise modelling predicted that Project-related noise would be audible to a maximum of 40 dBA at 

1.5 km from the PDA and not be audible at 3 km from the PDA (Baffinland Iron Mines Corporation 2013b). 

These predictions were incorporated into the operational noise threshold of 40 dBA at 3 km from the PDA 

outlined in the Projectõs Air Quality and Noise Abatement Management Plan (AQNAMP, Baffinland Iron 

Mine Corporation 2020). 

Consistent discrepancies were found between study data and baseline data. Reference Leq obtained through 

the study are several dBA louder than baseline data for minimum, maximum, and typical values after removing 

windy periods. The baseline noise study also found that background noise was approximately 5 dB louder at 

Milne Port than at the Mine Site; this was not observed in the study (typical noise levels at the Reference sites 

were 1.1 dBA quieter at Milne Port than at the Mine Site). These discrepancies are likely due to the higher 

ònoise flooró of Audimoth units as they could not record noise below 35 dBA. The minimum noise levels 

reported here are likely an overestimate of the actual sound environment. 

Regarding noise predictions modelled in the ERP (Baffinland Iron Mines Corporation 2013b), typical noise 

levels were predicted to be below 40 dBA 1.5 km from the PDA (except for some areas at the Mine Site).The 

40 dBA prediction was commonly exceeded at the Far stations for all Project areas (43.4% - Mine Site, 65.3% 

- Tote Road, 85.8% - Milne Port). It is probable that some exceedances are also associated with low levels of 

wind interference because this analysis included recordings where wind was detectable in <25% of the 

recording interval.  

5.2.3.6 Wildlife Response 

The Project generates continuous and impulsive anthropogenic noise loud enough to elicit a wildlife response 

(i.e., continuous peak sound or impulsive sound events above 55 dBA). The Tote Road Near station had 

typical continuous sound SPLs above 55 dBA, and both the Tote Road and Mine Site Near stations had peak 

continuous sound SPLs above 55 dBA. However, over 90% of continuous sound at 1.5 km from the PDA 

was below 55 dB in all Project Areas, which generally would not cause a wildlife response. 

Impulsive anthropogenic sound events above 55 dBA were detected at all distance categories and all Project 

areas but as expected, were more frequent and intense at Near stations. Although impulsive aircraft sounds 

(i.e., airplanes, helicopters) were consistently above 55 dBA in all distance categories, these sound events were 
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rare, especially away from the Mine Site. Excluding the Mine Site Near site, no single site exceeded 1% 

frequency of impulsive aircraft noise, and cumulative frequency of impulsive aircraft noise over these sites 

was still less than 2%. Thus, any disturbance to wildlife caused by aircraft noise would be infrequent and short 

in duration. Generally, impulsive machinery and vehicle sound events dissipated to the near threshold of 

wildlife response (i.e., 55 dBA to 60 dBA) at 1.5 km distance from the PDA. These occurred less than 3% of 

the time. Although the Project generates impulsive anthropogenic sound events in all Project areas that are 

loud enough to elicit a wildlife response at 1.5 km from the PDA (i.e., above 55 dB), these loud noises are 

infrequent and unlikely to cause significant wildlife disturbance.  

5.3 NOISE MONITORING SUMMARY 

In summary, key finding from the Noise Monitoring Study in relation to objectives include: 

¶ Deployment of ARUs at the Project and determination of utility and effectiveness for monitoring 

Project-related sound 

Á Automated recording units effectively recorded the ambient noise environment with 

minimal time and resource investment for field deployment but a considerable investment 

for analysis.  

Á Audiomoths were preferred to SM4s because they were less sensitive to wind interference. 

However, a 35 dBA ònoise flooró in Audiomoth units likely overestimated the ambient 

noise environment when sound levels were below 35 dBA. Because of this limitation, 

sound level measurements from these devices are useful for comparing the relative 

acoustic environment among sites but are less effective at measuring absolute sound levels 

for comparison to ERP predictions. 

¶ Recording and characterization of noise produced by the Project near its main areas of activity 

(Mine Site, Tote Road, and Milne Port); Assessment of how sound varies between sites and with 

distance from the PDA; and Determination of compliance with the 40 dBA threshold at 1.5 km 

from the PDA. 

Á Wind was a major factor in recording quality; more than half of all recordings were affected 

by wind interference, which can mask Project-related noises. 

Á Most impulsive sound events were from wind or rain. Anthropogenic sound events were 

detected at all Project areas and distance categories, and frequencies of types of 

anthropogenic sound events (machinery, aircraft, and vehicle) varied by Project area. 

Except for aircraft noise, anthropogenic sound events dissipated with distance from the 

PDA.  

Á The typical continuous sound environment differed between Project areas. The 

continuous sound along the Tote Road was, on average, louder than at the Mine Site or 

Milne Port, though this may have been due to ARU location being closer to the road noise 

than were the mine and port site recorders rather than point source noise levels.  

Á Continuous noise level density distribution differed between Project areas. The Mine Site 

had the widest distribution/variance of noises in the Near distance category. In contrast, 
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Milne Port had the widest distribution/variance in the Far distance category, and Tote 

Road had the most consistent noises. 

Á Noise level dissipation differed between Project areas. Noise dissipated between Near and 

Far stations the most at the Tote Road, and the least at Milne Port, and dissipated to within 

1 dBA of background levels at Reference stations. 

Á Although the Project does generate noise loud enough to elicit wildlife response (i.e., 

above 55 dBA) close to the PDA, over 90% of the noise recordings at 1.5 km from the 

PDA were below this threshold, and anthropogenic noise events were detected less than 

3% of the time at 1.5 km from the PDA. 

Á Project-related noise was audible at 1.5 km from the PDA but was generally not audible 

at 3 km from the PDA. 

Á Due to the infrequency of anthropogenic noise events and the noise dissipation away from 

the PDA, it is unlikely that Project-related noise will have any measurable effect on wildlife 

distribution or behavior at or beyond 1.5 km from the PDA.  
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6 HELICOPTER  OVERFLIGHT S 

The NIRB Project Certificate No. 005 Amendment 3 includes three Project Conditions to ensure that 

disturbance to birds and wildlife caused by aircraft is minimized whenever possible (Nunavut Impact Review 

Board 2020). The conditions are as follows:  

¶ Project Condition #59: òThe Proponent shall ensure that aircraft maintain, whenever possible (except for 

specified operational purposes such as drill moves, take offs and landings), and subject to pilot discretion regarding 

aircraft and human safety, a cruising altitude of at least 610 metres during point to point travel when in areas likely 

to have migratory birds, and 1,000 metres vertical and 1,500 metres horizontal distance from observed 

concentrations of migratory birds (or as otherwise prescribed by the Terrestrial Environment Working Group) and 

use flight corridors to avoid areas of significant wildlife importanceéó  

¶ Project Condition #71: òSubject to safety requirements, the Proponent shall require all project related aircraft 

to maintain a cruising altitude of at least: 

Á 650 m during point-to-point travel when in areas likely to have migratory birds 

Á 1,100 m vertical and 1,500 m horizontal distance from observed concentrations of migratory birds 

Á 1,100 m over the area identified as a key site for moulting Snow Geese during the moulting period (Julyð

August), and if maintaining this altitude is not possible, maintain a lateral distance of at least 1,500 m 

from the boundary of this site.ó 

¶ Project Condition #72: òThe Proponent shall ensure that pilots are informed of minimum cruising altitude 

guidelines and that a daily log or record of flight paths and cruising altitudes of aircraft within all Project Areas is 

maintained and made available for regulatory authorities such as Transport Canada to monitor adherence and to 

follow up on complaints.ó 

Baffinland, in collaboration with the TEWG, committed to òspecific measures to ensure that employees and 

subcontractors providing aircraft services to the Project are respectful of wildlife and Inuit harvesting that may occur in and around 

Project areasó(Qikiqtani Inuit Association and Baffinland Iron Mines Corporation 2014). 

To monitor compliance with these Project Conditions and Baffinlandõs commitment, data from helicopter 

flight logs were analyzed to determine adherence with the Project Conditions. 

6.1 METHODS  

As per Project Condition #71, the analysis included the following aircraft cruising altitudes in consideration 

of migratory birds during specific periods: 

¶ 1,100 metres above ground level (magl) while travelling through the key moulting area for Snow 

Geese during moulting season, July and August, or 1,500 m horizontal distance from the 

boundary; 

¶ 650 magl during point-to-point travel in areas outside of the Snow Goose area during moulting 

season and all areas in all other months; and, 
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¶ 1,100 magl vertical and 1,500 m horizontal distance from observed concentrations of migratory 

birds at all times. 

Canadian Helicopters provided flight tracklog data and daily pilot timesheets (with flight details) to provide 

context and explain the need for transits that did not adhere to flight height guidelines. Point data were 

provided in feet above sea level and converted to metres above sea level (masl). A Digital Elevation Model 

(DEM) was used to estimate ground-level elevation above sea level, which provided elevation data to calculate 

the helicopter tracklogõs altitude above ground level. To find the elevation above ground level in metres (i.e., 

magl) at each tracklog point, the masl from the DEM was subtracted from the masl from the helicopter 

tracklog. 

To assure the calculated values were correct, a Quality Assurance/Quality Control procedure was completed 

on the data by querying the flight tracklog data's status field. It was assumed that when the helicopter status 

was òwheels offó or òwheels onó, the elevation would be at or close to 0.0 magl. With a sample size of 6,535 

points, the average elevation above ground level was 5.1 m. The standard deviation in 2020 indicated that 

accuracy was approximately ±26 m. 

The flight tracklog points were joined with the pilot logs from daily timesheets and converted to flight line 

segments for analysis. Each line segment represented a straight line between two consecutive flight tracklog 

points within the same transit. The minimum flight height and flight time were calculated for each flight line 

segment. 

Data were split into two categories: 1) data within the Snow Goose area during moulting season (July and 

August) in relation to 1,100 magl elevation requirement and 2) data outside the Snow Goose area during 

moulting season and in all areas in all other months in relation to 650 magl elevation requirement. The datasets 

were then analyzed separately to assess specific flight height allowances using the different areas and minimum 

flight height values. The first and last flight line segments of a flight as the helicopter takes off or lands were 

considered compliant, despite being below the elevation requirement. Flight data with rationale for flying at 

lower elevations than required was considered compliant with rationale. Based on these criteria, flight data 

were organized into the following six categories: 

¶ data within the Snow Goose area in July and August, where the 1,100 magl elevation requirement 

was achieved (compliant); 

¶ data within the Snow Goose area in July and August where the 1,100 magl elevation requirement 

was not achieved, but the rationale for low-level flying was given (compliant with rationale); 

¶ data within the Snow Goose area in July and August where the 1,100 magl elevation requirement 

was not achieved and no rationale for low-level flying was given (non-compliant); 

¶ data outside the Snow Goose area during moulting season and in all areas in all other months 

where the 650 magl elevation requirement was achieved (compliant); 

¶ data outside the Snow Goose area during moulting season and in all areas in all other months 

where the 650 magl elevation requirement was not achieved, but the rationale for low-level flying 

was given (compliant with rationale); and, 
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¶ data outside the Snow Goose area during moulting season and in all areas in all other months 

where the 650 magl elevation requirement was not achieved and no rationale for low-level flying 

was given (non-compliant). 

Additional details concerning helicopter pilot rationale and flight time were requested during 2020 TEWG 

meetings. The helicopter flight database used for assessing compliance was re-analyzed from 2017 to 2019 

and incorporated into the 2020 analysis to address this request. The 2017ð2019 reanalysis results are presented 

in Appendix D, while the results of the 2020 analysis are presented below. Flight time was calculated for each 

pilot rationale stated in the pilot logs. 

To comply with the horizontal guidelines, pilots were given the spatial boundaries of any identified 

concentrations of migratory birds, buffered by the required 1,500 m horizontal avoidance distance. Pilots were 

then asked to avoid flying in these areas. The only area identified for horizontal avoidance was the key 

moulting area for Snow Geese. 

6.2 RESULTS AND DISCUSSION 

A discrepancy exists between Project Condition #59, suggesting that minimum flight height should be 

610 magl in all areas, whereas Project Condition #71 prescribes a minimum flight height of 650 magl. 

Considering that most, if not all, areas where Baffinland operated in June through September 2020 were likely 

to have migratory birds present, the default minimum altitude for the analysis was 650 magl. 

No òobserved concentrations of migratory birdsó or areas prescribed explicitly by the TEWG to avoid 

migratory birds were identified in 2020. Except for the Snow Goose area, no analysis was required to 

determine compliance of 1,100 m vertical and 1,500 m horizontal distance of any other location. No known 

public complaints occurred about helicopter overflights for follow-up as per Project Condition #72. In 2020, 

Canadian Helicopters operated four helicopters during the summer season, consistent with 2019 and 2018 

operational requirements. 

A total of 1,863 transits were flown from May to September, of which 116 (6%) intersected the Snow Goose 

area (all months), and 1,747 (94%) were outside of the area (Table 6-1). The total flight time was 852.3 hours, 

with 22.1 hours (2.60%) flown within the Snow Goose area (all months) and 830.2 hours (97.40%) flown 

outside the area (Table 6-2). 

In 2020, flight height compliance within the Snow Goose area during the moulting season was 89.5% 

(Table 6-3, Map 6-3 and Map 6-4). The low compliance in July within the Snow Goose area was due to a 

single non-compliant flight, accounting for 48.6% (0.45 hours) of the total flight time. A helicopter was 

ferrying to the Project late in the season, and the pilot, who was new to the project, did not know about the 

Snow Goose area. Overall compliance in all areas for all months was 96.4% (Table 6-4; Map 6-1 to Map 6-5). 

Again, the low compliance in May was due to non-compliant ferry flights of helicopters arriving at site for the 

first time that account for a high proportion of the 1.84 hours flown in May. These ferry flights arriving from 

off-site may have experienced operational constraints (i.e., fuel capacity and flight range). 
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Pilots maintain a 1,100 m vertical distance above ground level when flying over the Snow Goose area 

whenever possible during moulting season. If this flight height is not possible for safety or operational reasons, 

pilots maintain a 1,500 m horizontal distance if the flight path allows. However, this 1,500 m horizontal buffer 

is not always practical as it results in longer flight times, which causes more overall disturbance. As an 

alternative, pilots sometimes fly over the eastern edge of the Snow Goose moulting area. Baffinland 

understands that Snow Geese are typically concentrated in the core of the moulting area and are seldom 

present near the edges, so disturbance to birds under flight paths at the edge of the Snow Goose area is 

unlikely. This alternative reduces the overall flight time and associated disturbance. Flights over the Snow 

Goose area are considered non-compliant. 

Table 6-1. Number of transits flown per month with a breakdown of transits (ɰ and %) flown over and outside of 
the Snow Goose area, May 1ð September 30, 2020. 

Month Total ɰ of 
Transits 

ɰ of Transits Over 
Snow Goose Area 

% Transits Over 
Snow Goose Area 

ɰ of Transits 
Outside Snow Goose 

Area 

% Transits 
Outside Snow 
Goose Area 

May 2 2 100 0 0 

June 185 4 2 181 98 

July 614 10 2 604 98 

August 756 67 9 689 91 

September 306 33 11 273 89 

Total 1,863 116 6 1,747 94 

 

Table 6-2. Number of flight hours per month with a breakdown of flight time (hrs and %) flown within and outside 
the Snow Goose area, May 1ð September 30, 2020. 

Month Total Flight 
Hours 

Flight Hours 
Over Snow 
Goose Area 

% Flight Time 
Over Snow 
Goose Area 

Flight Hours 
Outside Snow 
Goose Area 

% Flight Time 
Outside Snow 
Goose Area 

May 1.84 0.95 51.54 0.89 48.46 

June 78.56 0.76 0.97 77.79 99.03 

July 234.02 0.93 0.40 233.09 99.60 

August 375.27 14.12 3.76 361.14 96.24 

September 162.66 5.39 3.31 157.28 96.69 

Total 852.34 22.15 2.60 830.20 97.40 
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Table 6-3. Number of flight hours of flight height compliance (Ó 1,100 magl) within the Snow Goose area during 
moulting season, July 1 ð August 31, 2020. 

Month Area 
Total 
Flight 
Hours 

Compliant 
Compliant with 

Rationale 
Combined 

Compliance 
Non-compliant  

hrs % hrs % % hrs % 

May n/a n/a n/a n/a n/a n/a n/a n/a n/a 

June n/a n/a n/a n/a n/a n/a n/a n/a n/a 

July 
Within 
SNGO 
Area 

0.93 0.13 13.77 0.35 37.63 51.41 0.45 48.59 

August 
Within 
SNGO 
Area 

14.12 2.88 20.42 10.11 71.58 92.00 1.13 8.00 

September n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Total  15.05 3.01 20.01 10.46 69.48 89.49 1.58 10.51 

 

Table 6-4. Number of flight hours of overall flight height compliance in all areas for all months between May 1 ð 
September 30, 2020. 

Month Area 
Total 
Flight 
Hours 

Compliant 
Compliant with 

Rationale 
Combined 

Compliance 
Non-compliant  

hrs % hrs % % hrs % 

May 
All 

Areas 
1.84 0.07 3.63 0.00 0.00 3.63 1.77 96.37 

June 
All 

Areas 
78.56 19.16 24.39 56.23 71.58 95.97 3.17 4.03 

July 
All 

Areas 
234.02 58.21 24.88 168.01 71.79 96.67 7.79 3.33 

August 
All 

Areas 
375.27 112.23 29.91 251.43 67.00 96.91 11.60 3.09 

September 
All 

Areas 
162.66 45.85 28.19 110.28 67.80 95.99 6.53 4.01 

Total  852.34 235.52 27.63 585.96 68.75 96.38 30.86 3.62 
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Map 6-1. Overview map of helicopter flight paths for May, 2020.  
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Map 6-2. Overview map of helicopter flight paths for June, 2020.  
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Map 6-3. Overview map of helicopter flight paths for July, 2020.  
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Map 6-4. Overview map of helicopter flight paths for August, 2020.  



  

 

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.  45 

MARY RIVER PROJECT 

Terrestrial Environment | 2020 Annual Monitoring Report 

 

Map 6-5. Overview map of helicopter flight paths for September, 2020. 
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