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MW-81A, MW-82A, MW-83A, and MW-84A) and one well installed with the screen completed in the C-aquifer 
(MW-85C). This report has been included in Appendix A.  
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A statistical analysis of Appendix III constituent data collected at the BAM through July 2024 was completed in 
December 2024 (Appendix I). Initial apparent exceedances were detected of chloride and sulfate at M-59 and 
boron at M-60 in April 2024. In accordance with the SDAWP developed for the Site (WSP, 2023d), APS 
implemented a 1 of 2 resampling strategy for boron and a 1 of 3 resampling strategy for chloride and sulfate. The 
resampling event was conducted in July 2024 to address the initial exceedances. The resampling results for boron, 
chloride, and sulfate in July 2024 were all below their respective BTVs.   

As of the end of the 2024 reporting period, APS continues detection monitoring at the BAM in accordance with 
40 CFR §257.95(f). 

3.3.3  EVALUATION OF APPENDIX IV CONSTITUENT DATA  

Review of Appendix IV monitoring results are consistent with historical findings. No additional Appendix IV 
constituents are reported to exceed the GWPS during 2024, excluding the anomalous detections of beryllium in 
SA1 2024 (discussed in Section 3.1.1). As such, no changes to the assessment of corrective measures and remedy 
selection is warranted at this time.    















https://www3.epa.gov/ceampubl/learn2model/part-two/onsite/gradient4plus-ns.html.%20Accessed%20December%2018
https://www3.epa.gov/ceampubl/learn2model/part-two/onsite/gradient4plus-ns.html.%20Accessed%20December%2018
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 řǁǷɠȇ ҧ׀ҥ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ WɁɿɠɠǁ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ ҥ hˢȇɴʻ ҦҤҦҨ

WWł ŧɴɆʻ

WɿɴʮʻɆʻˋȇɴʻ

VřƗ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

Vɿʦɿɴ Ҥ֥ҩҩ ^ ҥ֥ҧ ҥ֥ҧ

WǁɠǸɆˋɲ ҥҤҥ h ҫҨҤ ҫҨҤ

WɁɠɿʦɆǿȇ ҥ֟ҪҤҤ ^ ҩ֟ҫҤҤ ҩ֟ҫҤҤ

·ɠˋɿʦɆǿȇ

ҥ֥Ҭ ַā׀ҩҭָ h֟

ҥ֥ҫ ַā׀ҪҤָ ·֟       

ҥ֥Ҫ ַā׀Ҫҥָ ·

Ҥ֥Ҭ Ҥ֥Ҭ

ʣÇҥ ҫ֥ҧ ʻɿ ҫ֥Ҭ ^ ҫ֥Ҩ ҫ֥Ҩ

Ŋˋɠȷǁʻȇ ҧҬҤ ^ ҩ֟ҥҤҤ ҩ֟ҥҤҤ

ř^Ŋ ҧҦҦҩ h ҥҩ֟ҤҤҤ ҥҩ֟ҤҤҤ

!ɴʻɆɲɿɴˮ Ҥ֥ҤҤҨ Ҥ֥ҤҤҪ Ҥ֥ҤҤҨ Ҥ֥ҤҤҪ

!ʦʮȇɴɆǸ Ҥ֥ҤҤҨ Ҥ֥Ҥҥ Ҥ֥ҤҤҨ Ҥ֥Ҥҥ

VǁʦɆˋɲ Ҥ֥Ҥҩ Ҧ Ҥ֥Ҥҩ Ҧ

VȇʦˮɠɠɆˋɲ Ҥ֥ҤҤҥ Ҥ֥ҤҤҨ Ҥ֥ҤҤҥ Ҥ֥ҤҤҨ

WǁǿɲɆˋɲ Ҥ֥ҤҤҤҨ Ҥ֥ҤҤҩ Ҥ֥ҤҤҤҨ Ҥ֥ҤҤҩ

WɁʦɿɲɆˋɲ Ҥ֥ҤҤҨ Ҥ֥ҥ Ҥ֥ҤҤҨ Ҥ֥ҥ

WɿǷǁɠʻ Ҥ֥ҤҤҦ Ҥ֥ҤҤҪ Ҥ֥ҤҤҦ Ҥ֥ҤҤҪ

·ɠˋɿʦɆǿȇ Ҥ֥Ҭ Ҩ Ҥ֥Ҭ Ҩ

öȇǁǿ Ҥ֥ҤҤҦ Ҥ֥Ҥҥҩ Ҥ֥ҤҤҦ Ҥ֥Ҥҥҩ

öɆʻɁɆˋɲ Ҥ֥ҧҥ Ҥ֥ҧҥ Ҥ֥ҧҥ Ҥ֥ҧҥ

āȇʦǸˋʦˮ Ҥ֥ҤҤҤҦҤ֥ҤҤҦ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ

āɿɠˮǷǿȇɴˋɲ Ҥ֥ҤҤҪҥ Ҥ֥ҥ Ҥ֥ҤҤҪҥ Ҥ֥ҥ

ŊȇɠȇɴɆˋɲ Ҥ֥ҤҤҦ Ҥ֥Ҥҩ Ҥ֥ҤҤҦ Ҥ֥Ҥҩ

řɁǁɠɠɆˋɲ Ҥ֥ҤҤҥҨҤ֥ҤҤҦ Ҥ֥ҤҤҥҨ Ҥ֥ҤҤҦ

WɿɲǷɆɴȇǿ łǁǿɆˋɲҦ ҥ֥Ҫ ҩ ҥ֥Ҫ ҩ

ąɿʻȇʮ ǁɴǿ !ǷǷʦȇˢɆǁʻɆɿɴʮ֞
ҥŧɴɆʻʮ ǁʦȇ ʮʻǁɴǿǁʦǿ ˋɴɆʻʮ·!ľ ׀ ·ɠˮ !ʮɁ ľɿɴǿ
ҦŧɴɆʻʮ ǁʦȇ ʣɆǸɿǸˋʦɆȇʮ ʣȇʦ ɠɆʻȇʦ¹ƘľŊ ¹ ׀ʦɿˋɴǿˣǁʻȇʦ ľʦɿʻȇǸʻɆɿɴ Ŋʻǁɴǿǁʦǿ

V!ā ׀ Vɿʻʻɿɲ !ʮɁ āɿɴɿȷɆɠɠɲȺ֫ö ׀ ɲɆɠɠɆȺʦǁɲʮ ʣȇʦ ɠɆʻȇʦ

V!ľ ׀ Vɿʻʻɿɲ !ʮɁ ľɿɴǿ ą֫! ׀ ɴɿʻ ǁʣʣɠɆǸǁǷɠȇ

ą֫! ą֫!

ą֫!

V!ľ !֟ W·!ľ !֟ V
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V!ā 

!ľŊ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ

ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ м ƻŦ н îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҩ



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ

 

 řǁǷɠȇ ҧ׀ҥ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ WɁɿɠɠǁ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ ҥ hˢȇɴʻ ҦҤҦҨ

VřƗ ׀ VǁǸɝȺʦɿˋɴǿ řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇ

łȇȷȇʦȇɴǸȇʮ֞

 VřƗʮ ȷɿʦ  ȷɠˋɿʦɆǿȇ ˣȇʦȇ ˋʣǿǁʻȇǿ ǁʻ ʻɁȇ V!ā Ɇɴ ҦҤҦҥ֥ ֯Ƙɿɿǿ֟ ҦҤҦҥ֥ WWł ¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ ׀ ·

!ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ Vɿʻʻɿɲ !ʮɁ āɿɴɿȷɆɠɠ !ʣʣȇɴǿɆ˭ ÌÌÌ WɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ ʻɁʦɿˋȺɁ îˋɠˮ ҦҤҦҥ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ 

ŊȇʦˢɆǸȇ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ֽ ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ ǿǁʻȇǿ ěǸʻɿǷȇʦ ҥҧ֟ ҦҤҦҥְ֥

 VřƗʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ V!ā֟ ·!ľ֟ ǁɴǿ V!ľ Ɇɴ ҦҤҥҬ֥ ֯āɿɴʻȺɿɲȇʦˮ ᵎ !ʮʮɿǸɆǁʻȇʮ֟ ҦҤҥҬ֥ ׀ !

WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ Wɿǁɠ WɿɲǷˋʮʻɆɿɴ łȇʮɆǿˋǁɠʮ ľʦɿȺʦǁɲ ֽ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ɿȷ VǁʮȇɠɆɴȇ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ^ǁʻǁ 

ąɿˢȇɲǷȇʦ ҦҤҥҩ ʻɁʦɿˋȺɁ ŊȇʣʻȇɲǷȇʦ ҦҤҥҫ֥ ľʦȇʣǁʦȇǿ ȷɿʦ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ îǁɴˋǁʦˮ ҥҦ֟ ҦҤҥҬ֥ łȇˢɆʮȇǿ āǁˮ ҦҦ֟ ҦҤҥҬְ֥

V ׀ VřƗŊ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ ·!ľ Ɇɴ ҦҤҥҬ֥ ֯Ƙɿɿǿ֟ ҦҤҥҬ֥ WWł ¹ʦɿˋɴǿˣǁʻȇʦ 

!ʮʮȇʮʮɲȇɴʻ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ ·ɠˮ !ʮɁ ľɿɴǿ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ֽ 

ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ֥ ľʦȇʣǁʦȇǿ ɿɴ ǷȇɁǁɠȷ ɿȷ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ ěǸʻɿǷȇʦ ҥҩ֟ ҦҤҥҬְ֥

W ׀ VřƗŊ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ V!ľ Ɇɴ ҦҤҥҬ֥ ֯Ƙɿɿǿ hɴˢɆʦɿɴɲȇɴʻ ᵎ ÌɴȷʦǁʮʻʦˋǸʻˋʦȇ 

ŊɿɠˋʻɆɿɴʮ֟ ÌɴǸ֥ ַƘɿɿǿָ֟ ҦҤҥҬ֥ WWł ¹ʦɿˋɴǿˣǁʻȇʦ !ʮʮȇʮʮɲȇɴʻ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ Vɿʻʻɿɲ !ʮɁ 

ľɿɴǿ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ֽ ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ֥ ľʦȇʣǁʦȇǿ ɿɴ ǷȇɁǁɠȷ ɿȷ 

!ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ ěǸʻɿǷȇʦ ҥҩ֟ ҦҤҥҬְ֥

 VřƗʮ ȷɿʦ  Ƿɿʦɿɴ֟ ǸɁɠɿʦɆǿȇ֟ ʣÇ֟ ǁɴǿ ʮˋɠȷǁʻȇ ˣȇʦȇ ˋʣǿǁʻȇǿ ǁʻ ʻɁȇ V!ā Ɇɴ ҦҤҥҭ֥ ֯Ƙɿɿǿ֟ ҦҤҥҭ֥ WWł ¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ ׀ ^

āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ Vɿʻʻɿɲ !ʮɁ āɿɴɿȷɆɠɠ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ֽ ąǁˢǁɘɿ 

Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ֥ ľʦȇʣǁʦȇǿ ɿɴ ǷȇɁǁɠȷ ɿȷ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ !ʣʦɆɠ ҥҩ֟ ҦҤҥҭְ֥

h ׀ VřƗʮ ȷɿʦ ǸǁɠǸɆˋɲ֟ ȷɠˋɿʦɆǿȇ֟ ǁɴǿ ʻɿʻǁɠ ǿɆʮʮɿɠˢȇǿ ʮɿɠɆǿʮ ˣȇʦȇ ˋʣǿǁʻȇǿ ǁʻ ʻɁȇ V!ā Ɇɴ ҦҤҦҥ֥ ֯Ƙɿɿǿ֟ ҦҤҦҥ֥ WWł ¹ʦɿˋɴǿˣǁʻȇʦ 

^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ Vɿʻʻɿɲ !ʮɁ āɿɴɿȷɆɠɠ !ʣʣȇɴǿɆ˭ ÌÌÌ WɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ 

ʻɁʦɿˋȺɁ ěǸʻɿǷȇʦ ҦҤҦҤ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ֽ ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ ǿǁʻȇǿ 

!ʣʦɆɠ ҥҦ֟ ҦҤҦҥְ֥

!ľŊ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ

ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ н ƻŦ н îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҩ



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ

 

 řǁǷɠȇ ҧ׀Ҧ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ WɁɿɠɠǁ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ Ҧ hˢȇɴʻ ҦҤҦҨ

WWł ŧɴɆʻ

WɿɴʮʻɆʻˋȇɴʻ

VřƗ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

Vɿʦɿɴ Ҥ֥ҩҪ ҥ֥ҧ ҥ֥ҧ

WǁɠǸɆˋɲ ҥҥҤ ҫҨҤ ҫҨҤ

WɁɠɿʦɆǿȇ ҥ֟ҫҤҤ ҩ֟ҫҤҤ ҩ֟ҫҤҤ

·ɠˋɿʦɆǿȇ

ҥ֥Ҭ ַā׀ҩҭָ֟

ҥ֥ҫ ַā׀ҪҤָ֟       

ҥ֥Ҫ ַā׀Ҫҥָ 

Ҥ֥Ҭ Ҥ֥Ҭ

ʣÇҥ ҫ֥ҧ ʻɿ Ҭ֥Ҧҫ֥Ҩ ҫ֥Ҩ

Ŋˋɠȷǁʻȇ ҨҦҤ ҩ֟ҥҤҤ ҩ֟ҥҤҤ

ř^Ŋ ҧ֟ҧҤҤ ҥҩ֟ҤҤҤ ҥҩ֟ҤҤҤ

!ɴʻɆɲɿɴˮ Ҥ֥ҤҤҤҥҧ Ҥ֥ҤҤҪ Ҥ֥ҤҤҤҥҧ Ҥ֥ҤҤҪ

!ʦʮȇɴɆǸ Ҥ֥ҤҤҬҨ Ҥ֥Ҥҥ Ҥ֥ҤҤҬҨ Ҥ֥Ҥҥ

VǁʦɆˋɲ Ҥ֥ҤҨ Ҧ Ҥ֥ҤҨ Ҧ

VȇʦˮɠɠɆˋɲ Ҥ֥ҤҤҥ Ҥ֥ҤҤҨ Ҥ֥ҤҤҥ Ҥ֥ҤҤҨ

WǁǿɲɆˋɲ Ҥ֥ҤҤҤҥҥ Ҥ֥ҤҤҩ Ҥ֥ҤҤҤҥҥ Ҥ֥ҤҤҩ

WɁʦɿɲɆˋɲ Ҥ֥ҤҤҦҦ Ҥ֥ҥ Ҥ֥ҤҤҦҦ Ҥ֥ҥ

WɿǷǁɠʻ Ҥ֥ҤҤҦҨ Ҥ֥ҤҤҪ Ҥ֥ҤҤҦҨ Ҥ֥ҤҤҪ

·ɠˋɿʦɆǿȇ Ҥ֥ҧҬ Ҩ Ҥ֥ҧҬ Ҩ

öȇǁǿ Ҥ֥ҤҤҥ Ҥ֥Ҥҥҩ Ҥ֥ҤҤҥ Ҥ֥Ҥҥҩ

öɆʻɁɆˋɲ Ҥ֥ҨҥҬ Ҥ֥ҨҥҬ Ҥ֥ҨҥҬ Ҥ֥ҨҥҬ

āȇʦǸˋʦˮ Ҥ֥ҤҤҤҦҤ֥ҤҤҦ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ

āɿɠˮǷǿȇɴˋɲ Ҥ֥ҤҤҫ Ҥ֥ҥ Ҥ֥ҤҤҫ Ҥ֥ҥ

ŊȇɠȇɴɆˋɲ Ҥ֥ҤҤҨҨ Ҥ֥Ҥҩ Ҥ֥ҤҤҨҨ Ҥ֥Ҥҩ

řɁǁɠɠɆˋɲ Ҥ֥ҤҤҥҤ֥ҤҤҦ Ҥ֥ҤҤҥ Ҥ֥ҤҤҦ

WɿɲǷɆɴȇǿ łǁǿɆˋɲҦ ҥ֥Ҫ ҩ ҥ֥Ҫ ҩ

ąɿʻȇʮ ǁɴǿ !ǷǷʦȇˢɆǁʻɆɿɴʮ֞
ҥŧɴɆʻʮ ǁʦȇ ʮʻǁɴǿǁʦǿ ˋɴɆʻʮ·!ľ ׀ ·ɠˮ !ʮɁ ľɿɴǿ
ҦŧɴɆʻʮ ǁʦȇ ʣɆǸɿǸˋʦɆȇʮ ʣȇʦ ɠɆʻȇʦ¹ƘľŊ ¹ ׀ʦɿˋɴǿˣǁʻȇʦ ľʦɿʻȇǸʻɆɿɴ Ŋʻǁɴǿǁʦǿ

V!ā ׀ Vɿʻʻɿɲ !ʮɁ āɿɴɿȷɆɠɠɲȺ֫ö ׀ ɲɆɠɠɆȺʦǁɲʮ ʣȇʦ ɠɆʻȇʦ

V!ľ ׀ Vɿʻʻɿɲ !ʮɁ ľɿɴǿ ą֫! ׀ ɴɿʻ ǁʣʣɠɆǸǁǷɠȇ
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!ľŊ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ

ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ м ƻŦ н îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҩ



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ

 

 řǁǷɠȇ ҧ׀Ҧ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ WɁɿɠɠǁ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ Ҧ hˢȇɴʻ ҦҤҦҨ

VřƗ ׀ VǁǸɝȺʦɿˋɴǿ řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇ

łȇȷȇʦȇɴǸȇʮ֞
 VřƗʮ ˣȇʦȇ ˋʣǿǁʻȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ V!ā Ɇɴ ҦҤҦҨ֥ ֯ƘŊľ ŧŊ!֟ ÌɴǸ֥ ַƘŊľָ֟ ҦҤҦҨ֥ WWł ¹ʦɿˋɴǿˣǁʻȇʦ ׀ !

^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ֥ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ Vɿʻʻɿɲ !ʮɁ āɿɴɿȷɆɠɠ !ʣʣȇɴǿɆ˭ ÌÌÌ WɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ 

řɁʦɿˋȺɁ îˋɠˮ ҦҤҦҨ֥ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ׀ ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ ľʦȇʣǁʦȇǿ ȷɿʦ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ ąɿˢȇɲǷȇʦ Ҧҩ֟ ҦҤҦҨְ֥

W ׀ VřƗʮ ǁɴǿ ¹ƘľŊ ˣȇʦȇ ˋʣǿǁʻȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ ·!ľ ǁɴǿ V!ľ Ɇɴ ҦҤҦҩ֥ ֯ƘŊľ ŧŊ!֟ ÌɴǸ֥ ַƘŊľָ֟ ҦҤҦҨ֥ WWł 

¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ֥ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ Vɿʻʻɿɲ !ʮɁ ľɿɴǿ ǁɴǿ ·ɠˮ !ʮɁ ľɿɴǿ֥ VǁǸɝȺʦɿˋɴǿ 

řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇʮ ŧʣǿǁʻȇ֥ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ ׀ ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ֥ ľʦȇʣǁʦȇǿ ȷɿʦ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ îǁɴˋǁʦˮ ҤҬ֟ ҦҤҦҩְ֥

V ׀ VřƗʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ V!ā֟ ·!ľ֟ ǁɴǿ V!ľ Ɇɴ ҦҤҥҬ֥ ֯āɿɴʻȺɿɲȇʦˮ ᵎ !ʮʮɿǸɆǁʻȇʮ֟ ҦҤҥҬ֥ 

WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ Wɿǁɠ WɿɲǷˋʮʻɆɿɴ łȇʮɆǿˋǁɠʮ ľʦɿȺʦǁɲ ֽ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ɿȷ VǁʮȇɠɆɴȇ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ^ǁʻǁ 

ąɿˢȇɲǷȇʦ ҦҤҥҩ ʻɁʦɿˋȺɁ ŊȇʣʻȇɲǷȇʦ ҦҤҥҫ֥ ľʦȇʣǁʦȇǿ ȷɿʦ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ֥ îǁɴˋǁʦˮ ҥҦ֟ ҦҤҥҬ֥ łȇˢɆʮȇǿ āǁˮ ҦҦ֟ ҦҤҥҬְ֥

!ľŊ WɁɿɠɠǁ ľɿˣȇʦ ľɠǁɴʻ

ąǁˢǁɘɿ Wɿˋɴʻˮ֟ !ʦɆ́ɿɴǁ н ƻŦ н îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҩ
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C E R T I F I C A T I O N  S T A T E M E N T  
 

I, Rebecca A. Weaver, as a qualified groundwater scientist and professional engineer, have reviewed this report 
titled MW-80A, MW-81A, MW-82A, MW-83A, MW-84A, MW-85C Well Completion Report, Cholla Power Plant, 
Joseph City, Arizona, Project # US0023513.3371 dated January 10, 2025. I certify that the groundwater monitoring 
system components that are documented in this report have been designed and constructed for the Arizona 
Public Service Company Cholla Power Plant as required for compliance with coal combustion residuals (CCR) 
groundwater monitoring and corrective action requirements detailed in 40 Code of Federal Regulations (CFR) 
Part 257. 

000000000000000000 

 

 

 

 

 
 

 

Signed: 

Dated: January 10, 2025 
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2.3.1 MW -80A  

The drilling  of MW-80A began on August 6, 2024. The borehole was completed to 45 ft bgs on August 6, 2023. 
Alluvium was encountered from below the hand augured zone at 5 ft  bgs to an approximate depth of 38 ft bgs. 
Clayey sand was encountered up to 27 ft bgs. At 27 ft bgs, groundwater was present within poorly graded sands 
with silt. The contact between the alluvium and the Moqui formation was observed at approximately 38 ft bgs. 
Perched water was present from 27 ft to approximately 41 ft, for a total saturated thickness of approximately 14 
ft . Moisture decreased below the contact with the Moqui at 38 ft to 41 ft (classified as moist). At 41 ft to total 
depth of 45 ft the moisture decreased to a slightly moist to dry condition.  

2.3.2  MW -81A 

The drilling of MW-81A began on August 10, 2024. The borehole was completed to a depth of 55 ft bgs on the same 
day. Alluvium was encountered to a depth of approximately 49 ft bgs. Silty -clayey sand that was slightly moist 
was encountered to a depth of approximately 27 ft bgs and groundwater was encountered at a depth ranging 
from approximately 27 ft to 35 ft bgs. From 35 ft to 49 ft bgs moisture was classified as moist to wet, indicating 
potential perched groundwater conditions at MW-81A. The contact between the alluvium and the Moqui 
formation was observed at approximately 49 ft bgs, and some moisture was noted at depth within the Moqui 
formation to the total depth of 55 ft bgs. Saturated thickness in the location around MW-81A is estimated to be 
approximately 8 to 10 ft, with moist to slightly moist conditions potentially extending into the Moqui formation 
to the total depth of the borehole at 55 ft bgs. 

2.3.3  MW -82A  

The drilling of MW-82A began on August 9, 2024. The borehole was completed to a depth of 39 ft bgs on the same 
day. Alluvium was encountered to a depth of approximately 33 ft bgs. Moist conditions were encountered at 
approximately 15 ft bgs up to a depth of 25 ft bgs, indicating potential for perched groundwater. Groundwater 
was present at a depth of 25 ft bgs, predominantly in a poorly graded silty clayey sand layer. The saturated 
thickness persisted to the contact of the Moqui formation. The contact between the alluvium and the Moqui 
formation was observed at approximately 33 ft bgs. The Moqui formation contact was noted as slightly moist to 
moist and moderately to highly decomposed. Moist conditions persisted to a depth of approximately 35 ft bgs 
within the Moqui formation. From 35 ft bgs to the total depth of 38 ft bgs, the Moqui formation was noted as 
slightly moist to dry. The saturated thickness at MW-82A is approximately 10 ft. 

2.3.4  MW -83A  

The drilling of MW-83A began on August 8, 2024. The borehole was completed to 55 ft bgs the same day. The 
alluvium was present from 5 ft bgs to approximately 49 ft bgs. Alternating high plasticity clays with increases in 
fine sand suggest perched groundwater conditions. Intermittent moisture was encountered from approximately 
15 ft to 25 ft bgs. Moisture increased from 25 ft  bgs to 35 ft bgs, with the groundwater level at approximately 35 ft 
bgs, and saturated or wet conditions up to 49 ft bgs. The contact between the alluvium and the Moqui formation 
was observed at approximately 49 ft bgs. From 45 ft bgs to the contact of the Moqui formation at 49 ft bgs, a layer 
of high plasticity clayey sand with subrounded coarse gravel was encountered. The Moqui formation from 49 ft 
bgs to 55 ft bgs was slightly moist to dry.  

2.3.5  MW -84A  

The drilling of MW-84A began on August 7, 2024. The borehole was completed to 50 ft bgs the following day, 
August 8, 2024. The alluvium was present from 5 ft bgs to approximately 45 ft bgs. The contact between the 
alluvium and the Moqui formation was observed at approximately 45 ft bgs. Groundwater was encountered at 35 
ft bgs. Intermittent and alternating zones of wet to moist to wet were observed in the alluvium between 35 and 45 
ft bgs, with water to a depth of 45 ft bgs, suggesting that perched groundwater conditions may exist from 35 to 45 
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Evaporation Pond construction. The drill cutting s disposal location is included on Figure 2. Groundwater pumped 
from development activities was collected in water totes and transferred to the BAP for disposal. 
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Table 1

Well Construction Summary

Well ID

ADWR 

Well 

Index 

Number

Well 

Designation
Hydrogeologic Unit

Total 

Borehole 

Depth

(ft bgs)

Borehole 

Size 

(in)

Well 

Diameter 

(in)

Total 

Well 

Depth          

(ft bgs)

Blank PVC Sch 80 

Casing Interval 

(ft bgs)

Screened 

Interval (ft 

bgs)

Cement 

Grout 

Interval

(ft bgs)

Bentonite 

Seal Above 

Screened 

Interval

 (ft bgs)

Bentonite 

Seal Below 

Screened 

Interval

(ft bgs)

Transition 

Sand 

Interval

 (ft bgs)

Filter 

Pack 

Interval 

(ft bgs)

Well Monument Type

MW-80A 55-931375 Supplementary LCR Alluvium 45 8 4 40 +2.5-30 30-40 0-22 22-24 41-45 24-28 28-41
3 ft Tall, 8-in. Diameter 

Vault

MW-81A 55-931377 Supplementary LCR Alluvium 55 8 4 45 +2.5-35 35-45 0-29 29-31 45-55 31-33 33-46
3 ft Tall, 8-in. Diameter 

Vault

MW-82A 55-931378 Supplementary LCR Alluvium 38 8 4 30 +2.5-20 20-30 0-14 14-16 31-38 16-18 18-31
3 ft Tall, 8-in. Diameter 

Vault

MW-83A 55-931380 Supplementary LCR Alluvium 55 8 4 45 +2.5-35 35-45 0-29 29-31 46-55 31-33 33-46
3 ft Tall, 8-in. Diameter 

Vault

MW-84A 55-931376 Supplementary LCR Alluvium 50 8 4 45 +2.5-35 35-45 0-29 29-31 46-50 31-33 33-46
3 ft Tall, 8-in. Diameter 

Vault

MW-85C 55-931406 Supplementary Coconino Sandstone 130 8 4 125 0-105 105-125 0-88 88-101 129-130 101-103 103-129 Flush Mount

ID = Identification

in = inches

PVC = Polyvinyl Chloride

Abbreviations:

bgs = below ground surface

ft = feet

+ = feet above ground surface

Sch = Schedule

APS Cholla  Power Plant

Navajo County, Arizona Page 1 of 1



Table 2

Well Development Log

Well ID
Development 

Dates

Screened Interval 

(ft-bgs)

Development 

Methods

Final Turbidity 

Measurements 

(NTU)

Approximate 

Pumping Rate 

(gpm)

Total Water 

Removed 

(gallons)

Notes

MW-80A 8/26/2024 30-40 Surge, Bail, Pump 7.04 0.75 170 --

MW-81A 8/25/2024 35-45 Surge, Bail, Pump 8.61 0.33 65
When water drains below top of screen, fine 

sands enter the screen

MW-82A
8/25/2024 - 

8/26/2024
20-30 Bail, Swab, Bail NM <0.25 <10

Fine sands are present in water. Development 

stopped due to low water in well casing after 

three attempts

MW-83A
8/24/2024 - 

8/25/2024
35-45 Bail, Swab, Pump 4.77 0.25 115 --

MW-84A
8/23/2024-

8/24/2024
35-45 Bail, Swab, Pump 4.09 0.33 64 --

MW-85C
8/22/2023 - 

8/23/2024
105-125 Bail, Swab, Pump 6.2 2 800 --

NM = not measured due to insufficient water
gpm = gallons per minute

Abbreviations:

bgs = below ground surface

ft = feet

NTUs = Nephelometric Units

< = less than

APS Cholla  Power Plant

Navajo County, Arizona Page 1 of 1
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A  LITHOLOGIC LOGS AND WELL 
CONSTRUCTION DIAGRAMS  



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931375Arizona Public Service CompanyCLIENT

MW-80A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5023.33 ft asml

Arizona State Plane East Zone�U���E�}�Œ�š�Z��
���u���Œ�]�����v���s���Œ�š�]�����o�������š�µ�u���}�(���í�õ�ô�ô

Coordinates           34.5534604236,��-110.1642252542

Point Elevation  5025.85 ft asml

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

YellowJacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 45 ft bgs

08-06-2024

08-06-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 45 ft
bgs)

Cement Grout (0 to 22 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 30 ft bgs)

Bentonite Seal (22 to 24
ft bgs)
Transition Sand (20-40
Silica Sand) (24 to 28 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (30 to 40
ft bgs)

Static Water Level = 28.84
ft bgs (08/26/24)

Filter Pack (10-20 Silica
Sand) (28 to 41 ft bgs)

Well Cap  (40 ft bgs)

Bentonite Seal  (41 to 45 
ft bgs)

Total Depth:  45 ft bgs

0

10

20

30

40

0 to 5 ft bgs:  bulk sample hand auger; Clayey sand/Little Colorado Alluvium;
F-Gr, Low to medium plasticity, light brown to brown, very w cemented.

5 to 25 ft bgs:  Silty sand/Little Colorado Alluvium; F-Gr, no plasticity, light
brown, no cementation

25 to 27 ft bgs:  Clayey sand with gravels/Little Colorado Alluvium; F-Gr,��
medium PL, �V�X�E�D�Q�J�X�O�D�U gravel, some pebbles.

27 to 38 ft bgs: Sandy with silt/Little Colorado Alluvium; F to M-Gr, no
plasticity.

38 to 45 ft bgs: Highly weathered mudstone/Moenkopi - Moqui; F-Gr, m to w
indurated, reddish-brown. sl moist.
40 to 41 ft bgs: Sandstone; m decomposed with thin, gray mudstone layers,
yellow-green.
41 to 45 ft bgs: Mudstone; sl weathered, m indurated, sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931377Arizona Public Service CompanyCLIENT

MW-81A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone

34.9249910, -110.2763360Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

YellowJacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-10-2024

08-10-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 35 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.58
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (45 to 55
ft bgs)

Total Depth:  55 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Fill; well graded gravel with sand and silt

2 to 7 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, light brown, sl moist.

7 to 9 ft bgs:  Silty sand with clay/Little Colorado Alluvium; F-Gr, low to no
plasticity, light brown, sl moist.

9 to 19 ft bgs: Silty sand/Little Colorado Alluvium; F to M-Gr, no plasticity, light
brown to brown, sl moist.

19 to 21 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, high to
medium plasticity, brown, sl moist.

21 to 27 ft bgs: Silty sand with gravels/Little Colorado Alluvium; F-Gr sand,
F-coarse semi-rounded gravel, sl moist.

27 to 49 ft bgs: Silty clayey sand/Little Colorado Alluvium; F to M-Gr, low to no
plasticity, brown, moist to wet.
31 ft bgs: Clay increases to 20-30%, wet.
35 ft bgs: Clay decreases to 15%, very wet.
39 ft bgs: Clay increases to 15-25%, wet to moist.
41 ft bgs:  Clay decreases to 15%, low to no plasticity.
43 ft bgs: Clay increases to 15-20%, high to medium plasticity.
45 ft bgs: Clay decreases to 10-15%, wet to moist.
47 ft bgs:  Clay increases to 20-40%, reddish brown, moist to wet.

49 to 55 ft bgs: Mudstone/Moqui; thin sandy and thin silty sand laminae, highly
decomposed, brown to reddish brown. Moist to sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931378Arizona Public Service CompanyCLIENT

MW-82A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5047 ft asml

Arizona State Plane East Zone 0201

34.9249080,��-110.2722120Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 38 ft bgs

08-05-2024

08-09-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 38 ft
bgs)

Cement Grout (0 to 16 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 20 ft bgs)

Bentonite Seal (14 to 16
ft bgs)

Transition Sand (20-40
Silica Sand) (16 to 18 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (20 to 30
ft bgs)

Static Water Level = 28.05
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (18 to 31 ft bgs)

Well Cap  (30 ft bgs)

Bentonite Seal  (31 to 38
ft bgs)

Total Depth:  38 ft bgs

0

10

20

30

0 to 2 ft bgs:  Hand auger fill material; Silty sand, F-G

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, brown, sl moist.
5 ft bgs: Well cemented, sl moist sands

15 to 21 ft bgs:  Clayey sand/Little Colorado Alluvium; F-Gr, well cemented,
moist, med-high plasticity

19 ft bgs: m cemented

21 to 24 ft bgs: Silty sand with clay/Little Colorado Alluvium; F--M-Gr, no to low
plasticity, brown, sl moist to moist

24 to 33 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, medium
plasticity, brown, sl moist to moist.
25 ft bgs: wet, decrease in fines. F-M Gr sand, poorly graded, reddish brown,
low to med plasticity.

33 to 38 ft bgs: Mudstone/Moqui; Alternating beds of mudstone, siltstone,
sandstones with shale. mo to highly decomposed reddish brown mudstones with
thin yellow, yellow-green sandstone.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931380Arizona Public Service CompanyCLIENT

MW-83A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5070 ft asml

Arizona State Plane East Zone 0201

34.9270590,��-110.2706521Coordinates*

5072.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth
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LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-08-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):
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Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.16
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 55
ft bgs)

Total Depth: 55 ft bgs
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0 to 2.5 ft bgs:  Hand auger fill material; Silty, clayey, sand, F-Gr sand, brown,
low-M plasticity

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to M
lasticity, brown, sl moist.
5 ft bgs: increase clay, brown to dark brown, M to high plasticity

15 to 39 ft bgs:  Clayey sand/Little Colorado Alluvium; SA-F-Gr, lenses of
increased sand, moist.

25 ft bgs: Increase clay 25%, M-high plasticity, moist.

39 to 49 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
brown to reddish brown, moist to wet

45 ft bgs:  SR F-coarse gravels, brown, M to high plasticity

49 to 55 ft bgs: Mudstone and alternating layers of sandstone/Moenkopi-Moqui;
F-M Gr, light brown to yellow sandstone, F-Gr reddish brown mudstone

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931376Arizona Public Service CompanyCLIENT
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Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION
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TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 50 ft bgs

08-07-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0

10
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30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
4-in PVC
Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 26.08
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)
Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 50
ft bgs)

Total Depth: 50 ft bgs
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0 to 2 ft bgs:  Hand auger fill material

2 to 25 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
dark brown, very weakly cemented, sl moist.
15 ft bgs: increase clay, reddish brown, weakly cemented.
22 ft bgs: decrease clay, increase sand, F-Gr, light brown

25 to 35 ft bgs:  Clay/Little Colorado Alluvium; Dark brown to reddish brown, sl.
moist to moist, high plasticity

35 to 37 ft bgs: Poorly graded sand with silt and clay/Little Colorado Alluvium;
F--M-Gr, SA, low plasticity, wet.

37 to 45 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, medium plasticity,
moist to wet.

45 to 50 ft bgs: Mudstone and alternating layers of shales/Moenkopi-Moqui;
Thin alternating layers of F-Gr, gray-green shale with F--M-Gr, reddish brown
mudstones.
49 to 49.5 ft bgs: Layer of gypsum evaporites.



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931375Arizona Public Service CompanyCLIENT

MW-80A
ADWR No.

Coordinate
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Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml
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Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0

10

20

30

40

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 45 ft
bgs)

Cement Grout (0 to 22 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 30 ft bgs)

Bentonite Seal (22 to 24
ft bgs)
Transition Sand (20-40
Silica Sand) (24 to 28 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (30 to 40
ft bgs)

Static Water Level = 28.84
ft bgs (08/26/24)

Filter Pack (10-20 Silica
Sand) (28 to 41 ft bgs)

Well Cap  (40 ft bgs)

Bentonite Seal  (41 to 45 
ft bgs)

Total Depth:  45 ft bgs
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0 to 5 ft bgs:  bulk sample hand auger; Clayey sand/Little Colorado Alluvium;
F-Gr, Low to medium plasticity, light brown to brown, very w cemented.

5 to 25 ft bgs:  Silty sand/Little Colorado Alluvium; F-Gr, no plasticity, light
brown, no cementation

25 to 27 ft bgs:  Clayey sand with gravels/Little Colorado Alluvium; F-Gr,
medium PL, SA gravel, some pebbles.

27 to 38 ft bgs: Sandy with silt/Little Colorado Alluvium; F to M-Gr, no
plasticity.

38 to 45 ft bgs: Highly weathered mudstone/Moenkopi - Moqui; F-Gr, m to w
indurated, reddish-brown. sl moist.
40 to 41 ft bgs: Sandstone; m decomposed with thin, gray mudstone layers,
yellow-green.
41 to 45 ft bgs: Mudstone; sl weathered, m indurated, sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM
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SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-10-2024

08-10-2024

PROJECT MANAGER

9-11-2024

RW
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Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0
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Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 35 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.58
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (45 to 55
ft bgs)

Total Depth:  55 ft bgs
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0 to 2 ft bgs:  Fill; well graded gravel with sand and silt

2 to 7 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, light brown, sl moist.

7 to 9 ft bgs:  Silty sand with clay/Little Colorado Alluvium; F-Gr, low to no
plasticity, light brown, sl moist.

9 to 19 ft bgs: Silty sand/Little Colorado Alluvium; F to M-Gr, no plasticity, light
brown to brown, sl moist.

19 to 21 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, high to
medium plasticity, brown, sl moist.

21 to 27 ft bgs: Silty sand with gravels/Little Colorado Alluvium; F-Gr sand,
F-coarse semi-rounded gravel, sl moist.

27 to 49 ft bgs: Silty clayey sand/Little Colorado Alluvium; F to M-Gr, low to no
plasticity, brown, moist to wet.
31 ft bgs: Clay increases to 20-30%, wet.
35 ft bgs: Clay decreases to 15%, very wet.
39 ft bgs: Clay increases to 15-25%, wet to moist.
41 ft bgs:  Clay decreases to 15%, low to no plasticity.
43 ft bgs: Clay increases to 15-20%, high to medium plasticity.
45 ft bgs: Clay decreases to 10-15%, wet to moist.
47 ft bgs:  Clay increases to 20-40%, reddish brown, moist to wet.

49 to 55 ft bgs: Mudstone/Moqui; thin sandy and thin silty sand laminae, highly
decomposed, brown to reddish brown. Moist to sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM
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23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 38 ft bgs

08-05-2024

08-09-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0

10

20

30

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 38 ft
bgs)

Cement Grout (0 to 16 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 20 ft bgs)

Bentonite Seal (14 to 16
ft bgs)

Transition Sand (20-40
Silica Sand) (16 to 18 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (20 to 30
ft bgs)

Static Water Level = 28.05
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (18 to 31 ft bgs)

Well Cap  (30 ft bgs)

Bentonite Seal  (31 to 38
ft bgs)

Total Depth:  38 ft bgs
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0 to 2 ft bgs:  Hand auger fill material; Silty sand, F-G

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, brown, sl moist.
5 ft bgs: Well cemented, sl moist sands

15 to 21 ft bgs:  Clayey sand/Little Colorado Alluvium; F-Gr, well cemented,
moist, med-high plasticity

19 ft bgs: m cemented

21 to 24 ft bgs: Silty sand with clay/Little Colorado Alluvium; F--M-Gr, no to low
plasticity, brown, sl moist to moist

24 to 33 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, medium
plasticity, brown, sl moist to moist.
25 ft bgs: wet, decrease in fines. F-M Gr sand, poorly graded, reddish brown,
low to med plasticity.

33 to 38 ft bgs: Mudstone/Moqui; Alternating beds of mudstone, siltstone,
sandstones with shale. mo to highly decomposed reddish brown mudstones with
thin yellow, yellow-green sandstone.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM
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SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.
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DATE STARTED

TOTAL DEPTH 55 ft bgs
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Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.16
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 55
ft bgs)

Total Depth: 55 ft bgs
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0 to 2.5 ft bgs:  Hand auger fill material; Silty, clayey, sand, F-Gr sand, brown,
low-M plasticity

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to M
lasticity, brown, sl moist.
5 ft bgs: increase clay, brown to dark brown, M to high plasticity

15 to 39 ft bgs:  Clayey sand/Little Colorado Alluvium; SA-F-Gr, lenses of
increased sand, moist.

25 ft bgs: Increase clay 25%, M-high plasticity, moist.

39 to 49 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
brown to reddish brown, moist to wet

45 ft bgs:  SR F-coarse gravels, brown, M to high plasticity

49 to 55 ft bgs: Mudstone and alternating layers of sandstone/Moenkopi-Moqui;
F-M Gr, light brown to yellow sandstone, F-Gr reddish brown mudstone

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM
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Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0
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40
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Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
4-in PVC
Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 26.08
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)
Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 50
ft bgs)

Total Depth: 50 ft bgs
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0 to 2 ft bgs:  Hand auger fill material

2 to 25 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
dark brown, very weakly cemented, sl moist.
15 ft bgs: increase clay, reddish brown, weakly cemented.
22 ft bgs: decrease clay, increase sand, F-Gr, light brown

25 to 35 ft bgs:  Clay/Little Colorado Alluvium; Dark brown to reddish brown, sl.
moist to moist, high plasticity

35 to 37 ft bgs: Poorly graded sand with silt and clay/Little Colorado Alluvium;
F--M-Gr, SA, low plasticity, wet.

37 to 45 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, medium plasticity,
moist to wet.

45 to 50 ft bgs: Mudstone and alternating layers of shales/Moenkopi-Moqui;
Thin alternating layers of F-Gr, gray-green shale with F--M-Gr, reddish brown
mudstones.
49 to 49.5 ft bgs: Layer of gypsum evaporites.



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM
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SCALE
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DRILLING METHOD PROJECT No.

CHECK
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DATE FINISHED

DATE STARTED

TOTAL DEPTH 45 ft bgs

08-06-2024

08-06-2024

PROJECT MANAGER

9-11-2024

RW
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Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0

10

20

30

40

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 45 ft
bgs)

Cement Grout (0 to 22 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 30 ft bgs)

Bentonite Seal (22 to 24
ft bgs)
Transition Sand (20-40
Silica Sand) (24 to 28 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (30 to 40
ft bgs)

Static Water Level = 28.84
ft bgs (08/26/24)

Filter Pack (10-20 Silica
Sand) (28 to 41 ft bgs)

Well Cap  (40 ft bgs)

Bentonite Seal  (41 to 45 
ft bgs)

Total Depth:  45 ft bgs
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0 to 5 ft bgs:  bulk sample hand auger; Clayey sand/Little Colorado Alluvium;
F-Gr, Low to medium plasticity, light brown to brown, very w cemented.

5 to 25 ft bgs:  Silty sand/Little Colorado Alluvium; F-Gr, no plasticity, light
brown, no cementation

25 to 27 ft bgs:  Clayey sand with gravels/Little Colorado Alluvium; F-Gr,
medium PL, SA gravel, some pebbles.

27 to 38 ft bgs: Sandy with silt/Little Colorado Alluvium; F to M-Gr, no
plasticity.

38 to 45 ft bgs: Highly weathered mudstone/Moenkopi - Moqui; F-Gr, m to w
indurated, reddish-brown. sl moist.
40 to 41 ft bgs: Sandstone; m decomposed with thin, gray mudstone layers,
yellow-green.
41 to 45 ft bgs: Mudstone; sl weathered, m indurated, sl moist.
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Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly
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Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 35 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.58
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (45 to 55
ft bgs)

Total Depth:  55 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Fill; well graded gravel with sand and silt

2 to 7 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, light brown, sl moist.

7 to 9 ft bgs:  Silty sand with clay/Little Colorado Alluvium; F-Gr, low to no
plasticity, light brown, sl moist.

9 to 19 ft bgs: Silty sand/Little Colorado Alluvium; F to M-Gr, no plasticity, light
brown to brown, sl moist.

19 to 21 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, high to
medium plasticity, brown, sl moist.

21 to 27 ft bgs: Silty sand with gravels/Little Colorado Alluvium; F-Gr sand,
F-coarse semi-rounded gravel, sl moist.

27 to 49 ft bgs: Silty clayey sand/Little Colorado Alluvium; F to M-Gr, low to no
plasticity, brown, moist to wet.
31 ft bgs: Clay increases to 20-30%, wet.
35 ft bgs: Clay decreases to 15%, very wet.
39 ft bgs: Clay increases to 15-25%, wet to moist.
41 ft bgs:  Clay decreases to 15%, low to no plasticity.
43 ft bgs: Clay increases to 15-20%, high to medium plasticity.
45 ft bgs: Clay decreases to 10-15%, wet to moist.
47 ft bgs:  Clay increases to 20-40%, reddish brown, moist to wet.

49 to 55 ft bgs: Mudstone/Moqui; thin sandy and thin silty sand laminae, highly
decomposed, brown to reddish brown. Moist to sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931378Arizona Public Service CompanyCLIENT

MW-82A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5025.95 ft asml

���Œ�]�Ì�}�v�����^�š���š�����W�o���v���������•�š���•�}�v���U���E�}�Œ�š�Z��
���u���Œ�]�����v���s���Œ�š�]�����o�������š�µ�u���}�(���í�õ�ô�ô

34.55295946,�� -110.1620009782Coordinates

5027.79 ft asmlPoint Elevation

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 38 ft bgs

08-05-2024

08-09-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 38 ft
bgs)

Cement Grout (0 to 16 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 20 ft bgs)

Bentonite Seal (14 to 16
ft bgs)

Transition Sand (20-40
Silica Sand) (16 to 18 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (20 to 30
ft bgs)

Static Water Level = 28.05
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (18 to 31 ft bgs)

Well Cap  (30 ft bgs)

Bentonite Seal  (31 to 38
ft bgs)

Total Depth:  38 ft bgs

0

10

20

30

0 to 2 ft bgs:  Hand auger fill material; Silty sand, F-G

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, brown, sl moist.
5 ft bgs: Well cemented, sl moist sands

15 to 21 ft bgs:  Clayey sand/Little Colorado Alluvium; F-Gr, well cemented,
moist, med-high plasticity

19 ft bgs: m cemented

21 to 24 ft bgs: Silty sand with clay/Little Colorado Alluvium; F-M-Gr, no to low 
plasticity, brown, sl moist to moist

24 to 33 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, medium 
plasticity, brown, sl moist to moist.
25 ft bgs: wet, decrease in fines. F-M Gr sand, poorly graded, reddish brown, 
low to med plasticity.

33 to 38 ft bgs: Mudstone/Moqui; Alternating beds of mudstone, siltstone, 
sandstones with shale. mo to highly decomposed reddish brown mudstones with 
thin yellow, yellow-green sandstone, moist conditions to a depth of 35 ft bgs. 

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931380Arizona Public Service CompanyCLIENT

MW-83A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5070 ft asml

Arizona State Plane East Zone 0201

34.9270590,��-110.2706521Coordinates*

5072.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-08-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.16
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 55
ft bgs)

Total Depth: 55 ft bgs

0

10

20

30

40

50

0 to 2.5 ft bgs:  Hand auger fill material; Silty, clayey, sand, F-Gr sand, brown,
low-M plasticity

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to M
lasticity, brown, sl moist.
5 ft bgs: increase clay, brown to dark brown, M to high plasticity

15 to 39 ft bgs:  Clayey sand/Little Colorado Alluvium; SA-F-Gr, lenses of
increased sand, moist.

25 ft bgs: Increase clay 25%, M-high plasticity, moist.

39 to 49 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
brown to reddish brown, moist to wet

45 ft bgs:  SR F-coarse gravels, brown, M to high plasticity

49 to 55 ft bgs: Mudstone and alternating layers of sandstone/Moenkopi-Moqui;
F-M Gr, light brown to yellow sandstone, F-Gr reddish brown mudstone

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931376Arizona Public Service CompanyCLIENT

MW-84A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone 0201

34.9271737,��-110.2745572Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 50 ft bgs

08-07-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
4-in PVC
Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 26.08
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)
Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 50
ft bgs)

Total Depth: 50 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Hand auger fill material

2 to 25 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
dark brown, very weakly cemented, sl moist.
15 ft bgs: increase clay, reddish brown, weakly cemented.
22 ft bgs: decrease clay, increase sand, F-Gr, light brown

25 to 35 ft bgs:  Clay/Little Colorado Alluvium; Dark brown to reddish brown, sl.
moist to moist, high plasticity

35 to 37 ft bgs: Poorly graded sand with silt and clay/Little Colorado Alluvium;
F--M-Gr, SA, low plasticity, wet.

37 to 45 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, medium plasticity,
moist to wet.

45 to 50 ft bgs: Mudstone and alternating layers of shales/Moenkopi-Moqui;
Thin alternating layers of F-Gr, gray-green shale with F--M-Gr, reddish brown
mudstones.
49 to 49.5 ft bgs: Layer of gypsum evaporites.



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931375Arizona Public Service CompanyCLIENT

MW-80A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone

34.9262814,��-110.2783853Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

YellowJacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 45 ft bgs

08-06-2024

08-06-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 45 ft
bgs)

Cement Grout (0 to 22 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 30 ft bgs)

Bentonite Seal (22 to 24
ft bgs)
Transition Sand (20-40
Silica Sand) (24 to 28 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (30 to 40
ft bgs)

Static Water Level = 28.84
ft bgs (08/26/24)

Filter Pack (10-20 Silica
Sand) (28 to 41 ft bgs)

Well Cap  (40 ft bgs)

Bentonite Seal  (41 to 45 
ft bgs)

Total Depth:  45 ft bgs

0

10

20

30

40

0 to 5 ft bgs:  bulk sample hand auger; Clayey sand/Little Colorado Alluvium;
F-Gr, Low to medium plasticity, light brown to brown, very w cemented.

5 to 25 ft bgs:  Silty sand/Little Colorado Alluvium; F-Gr, no plasticity, light
brown, no cementation

25 to 27 ft bgs:  Clayey sand with gravels/Little Colorado Alluvium; F-Gr,
medium PL, SA gravel, some pebbles.

27 to 38 ft bgs: Sandy with silt/Little Colorado Alluvium; F to M-Gr, no
plasticity.

38 to 45 ft bgs: Highly weathered mudstone/Moenkopi - Moqui; F-Gr, m to w
indurated, reddish-brown. sl moist.
40 to 41 ft bgs: Sandstone; m decomposed with thin, gray mudstone layers,
yellow-green.
41 to 45 ft bgs: Mudstone; sl weathered, m indurated, sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931377Arizona Public Service CompanyCLIENT

MW-81A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone

34.9249910, -110.2763360Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

YellowJacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-10-2024

08-10-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 35 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.58
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (45 to 55
ft bgs)

Total Depth:  55 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Fill; well graded gravel with sand and silt

2 to 7 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, light brown, sl moist.

7 to 9 ft bgs:  Silty sand with clay/Little Colorado Alluvium; F-Gr, low to no
plasticity, light brown, sl moist.

9 to 19 ft bgs: Silty sand/Little Colorado Alluvium; F to M-Gr, no plasticity, light
brown to brown, sl moist.

19 to 21 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, high to
medium plasticity, brown, sl moist.

21 to 27 ft bgs: Silty sand with gravels/Little Colorado Alluvium; F-Gr sand,
F-coarse semi-rounded gravel, sl moist.

27 to 49 ft bgs: Silty clayey sand/Little Colorado Alluvium; F to M-Gr, low to no
plasticity, brown, moist to wet.
31 ft bgs: Clay increases to 20-30%, wet.
35 ft bgs: Clay decreases to 15%, very wet.
39 ft bgs: Clay increases to 15-25%, wet to moist.
41 ft bgs:  Clay decreases to 15%, low to no plasticity.
43 ft bgs: Clay increases to 15-20%, high to medium plasticity.
45 ft bgs: Clay decreases to 10-15%, wet to moist.
47 ft bgs:  Clay increases to 20-40%, reddish brown, moist to wet.

49 to 55 ft bgs: Mudstone/Moqui; thin sandy and thin silty sand laminae, highly
decomposed, brown to reddish brown. Moist to sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931378Arizona Public Service CompanyCLIENT

MW-82A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5047 ft asml

Arizona State Plane East Zone 0201

34.9249080,��-110.2722120Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 38 ft bgs

08-05-2024

08-09-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 38 ft
bgs)

Cement Grout (0 to 16 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 20 ft bgs)

Bentonite Seal (14 to 16
ft bgs)

Transition Sand (20-40
Silica Sand) (16 to 18 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (20 to 30
ft bgs)

Static Water Level = 28.05
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (18 to 31 ft bgs)

Well Cap  (30 ft bgs)

Bentonite Seal  (31 to 38
ft bgs)

Total Depth:  38 ft bgs

0

10

20

30

0 to 2 ft bgs:  Hand auger fill material; Silty sand, F-G

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, brown, sl moist.
5 ft bgs: Well cemented, sl moist sands

15 to 21 ft bgs:  Clayey sand/Little Colorado Alluvium; F-Gr, well cemented,
moist, med-high plasticity

19 ft bgs: m cemented

21 to 24 ft bgs: Silty sand with clay/Little Colorado Alluvium; F--M-Gr, no to low
plasticity, brown, sl moist to moist

24 to 33 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, medium
plasticity, brown, sl moist to moist.
25 ft bgs: wet, decrease in fines. F-M Gr sand, poorly graded, reddish brown,
low to med plasticity.

33 to 38 ft bgs: Mudstone/Moqui; Alternating beds of mudstone, siltstone,
sandstones with shale. mo to highly decomposed reddish brown mudstones with
thin yellow, yellow-green sandstone.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931380Arizona Public Service CompanyCLIENT

MW-83A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5028.19 ft asml
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34.5537393964�� , -110.1614338914Coordinates

5030.42 ft asmlPoint Elevation

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-08-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.16
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 55
ft bgs)

Total Depth: 55 ft bgs

0

10

20

30

40

50

0 to 2.5 ft bgs:  Hand auger fill material; Silty, clayey, sand, F-Gr sand, brown,
low-M plasticity

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to M
lasticity, brown, sl moist.
5 ft bgs: increase clay, brown to dark brown, M to high plasticity

15 to 39 ft bgs:  Clayey sand/Little Colorado Alluvium; �V�X�E�D�Q�J�X�O�D�U����F-Gr, 
lenses of��increased sand, moist.

25  ft bgs :��Increase clay 25%, M-high plasticity, moist.

39 to 49 f t bgs: ��Clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,��
brown to reddish brown, moist to wet

45  ft bgs:  �6�X�E�U�R�X�Q�G�H�G F-coarse gravels, brown, M to high plasticity

49 to 55 ft bgs: Mudstone and alternating layers of sandstone/Moenkopi-Moqui;
F-M Gr, light brown to yellow sandstone, F-Gr reddish brown mudstone

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931376Arizona Public Service CompanyCLIENT

MW-84A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone 0201

34.9271737,��-110.2745572Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 50 ft bgs

08-07-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
4-in PVC
Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 26.08
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)
Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 50
ft bgs)

Total Depth: 50 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Hand auger fill material

2 to 25 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
dark brown, very weakly cemented, sl moist.
15 ft bgs: increase clay, reddish brown, weakly cemented.
22 ft bgs: decrease clay, increase sand, F-Gr, light brown

25 to 35 ft bgs:  Clay/Little Colorado Alluvium; Dark brown to reddish brown, sl.
moist to moist, high plasticity

35 to 37 ft bgs: Poorly graded sand with silt and clay/Little Colorado Alluvium;
F--M-Gr, SA, low plasticity, wet.

37 to 45 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, medium plasticity,
moist to wet.

45 to 50 ft bgs: Mudstone and alternating layers of shales/Moenkopi-Moqui;
Thin alternating layers of F-Gr, gray-green shale with F--M-Gr, reddish brown
mudstones.
49 to 49.5 ft bgs: Layer of gypsum evaporites.



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931375Arizona Public Service CompanyCLIENT

MW-80A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone

34.9262814,��-110.2783853Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

YellowJacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 45 ft bgs

08-06-2024

08-06-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 45 ft
bgs)

Cement Grout (0 to 22 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 30 ft bgs)

Bentonite Seal (22 to 24
ft bgs)
Transition Sand (20-40
Silica Sand) (24 to 28 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (30 to 40
ft bgs)

Static Water Level = 28.84
ft bgs (08/26/24)

Filter Pack (10-20 Silica
Sand) (28 to 41 ft bgs)

Well Cap  (40 ft bgs)

Bentonite Seal  (41 to 45 
ft bgs)

Total Depth:  45 ft bgs

0

10

20

30

40

0 to 5 ft bgs:  bulk sample hand auger; Clayey sand/Little Colorado Alluvium;
F-Gr, Low to medium plasticity, light brown to brown, very w cemented.

5 to 25 ft bgs:  Silty sand/Little Colorado Alluvium; F-Gr, no plasticity, light
brown, no cementation

25 to 27 ft bgs:  Clayey sand with gravels/Little Colorado Alluvium; F-Gr,
medium PL, SA gravel, some pebbles.

27 to 38 ft bgs: Sandy with silt/Little Colorado Alluvium; F to M-Gr, no
plasticity.

38 to 45 ft bgs: Highly weathered mudstone/Moenkopi - Moqui; F-Gr, m to w
indurated, reddish-brown. sl moist.
40 to 41 ft bgs: Sandstone; m decomposed with thin, gray mudstone layers,
yellow-green.
41 to 45 ft bgs: Mudstone; sl weathered, m indurated, sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931377Arizona Public Service CompanyCLIENT

MW-81A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5045 ft asml

Arizona State Plane East Zone

34.9249910, -110.2763360Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

YellowJacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-10-2024

08-10-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 35 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.58
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (45 to 55
ft bgs)

Total Depth:  55 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Fill; well graded gravel with sand and silt

2 to 7 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, light brown, sl moist.

7 to 9 ft bgs:  Silty sand with clay/Little Colorado Alluvium; F-Gr, low to no
plasticity, light brown, sl moist.

9 to 19 ft bgs: Silty sand/Little Colorado Alluvium; F to M-Gr, no plasticity, light
brown to brown, sl moist.

19 to 21 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, high to
medium plasticity, brown, sl moist.

21 to 27 ft bgs: Silty sand with gravels/Little Colorado Alluvium; F-Gr sand,
F-coarse semi-rounded gravel, sl moist.

27 to 49 ft bgs: Silty clayey sand/Little Colorado Alluvium; F to M-Gr, low to no
plasticity, brown, moist to wet.
31 ft bgs: Clay increases to 20-30%, wet.
35 ft bgs: Clay decreases to 15%, very wet.
39 ft bgs: Clay increases to 15-25%, wet to moist.
41 ft bgs:  Clay decreases to 15%, low to no plasticity.
43 ft bgs: Clay increases to 15-20%, high to medium plasticity.
45 ft bgs: Clay decreases to 10-15%, wet to moist.
47 ft bgs:  Clay increases to 20-40%, reddish brown, moist to wet.

49 to 55 ft bgs: Mudstone/Moqui; thin sandy and thin silty sand laminae, highly
decomposed, brown to reddish brown. Moist to sl moist.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931378Arizona Public Service CompanyCLIENT

MW-82A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5047 ft asml

Arizona State Plane East Zone 0201

34.9249080,��-110.2722120Coordinates*

5047.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 38 ft bgs

08-05-2024

08-09-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 38 ft
bgs)

Cement Grout (0 to 16 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 20 ft bgs)

Bentonite Seal (14 to 16
ft bgs)

Transition Sand (20-40
Silica Sand) (16 to 18 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (20 to 30
ft bgs)

Static Water Level = 28.05
ft bgs (08/25/24)

Filter Pack (10-20 Silica
Sand) (18 to 31 ft bgs)

Well Cap  (30 ft bgs)

Bentonite Seal  (31 to 38
ft bgs)

Total Depth:  38 ft bgs

0

10

20

30

0 to 2 ft bgs:  Hand auger fill material; Silty sand, F-G

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to medium
plasticity, brown, sl moist.
5 ft bgs: Well cemented, sl moist sands

15 to 21 ft bgs:  Clayey sand/Little Colorado Alluvium; F-Gr, well cemented,
moist, med-high plasticity

19 ft bgs: m cemented

21 to 24 ft bgs: Silty sand with clay/Little Colorado Alluvium; F--M-Gr, no to low
plasticity, brown, sl moist to moist

24 to 33 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, medium
plasticity, brown, sl moist to moist.
25 ft bgs: wet, decrease in fines. F-M Gr sand, poorly graded, reddish brown,
low to med plasticity.

33 to 38 ft bgs: Mudstone/Moqui; Alternating beds of mudstone, siltstone,
sandstones with shale. mo to highly decomposed reddish brown mudstones with
thin yellow, yellow-green sandstone.

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931380Arizona Public Service CompanyCLIENT

MW-83A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation*

System

5070 ft asml

Arizona State Plane East Zone 0201

34.9270590,��-110.2706521Coordinates*

5072.5 ft asmlPoint Elevation*

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
*Survey Pending; Coordinates Measured with GPS in Field

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 55 ft bgs

08-08-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
top of 4-in PVC

Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 29.16
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)

Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 55
ft bgs)

Total Depth: 55 ft bgs

0

10

20

30

40

50

0 to 2.5 ft bgs:  Hand auger fill material; Silty, clayey, sand, F-Gr sand, brown,
low-M plasticity

2 to 15 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, low to M
lasticity, brown, sl moist.
5 ft bgs: increase clay, brown to dark brown, M to high plasticity

15 to 39 ft bgs:  Clayey sand/Little Colorado Alluvium; SA-F-Gr, lenses of
increased sand, moist.

25 ft bgs: Increase clay 25%, M-high plasticity, moist.

39 to 49 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
brown to reddish brown, moist to wet

45 ft bgs:  SR F-coarse gravels, brown, M to high plasticity

49 to 55 ft bgs: Mudstone and alternating layers of sandstone/Moenkopi-Moqui;
F-M Gr, light brown to yellow sandstone, F-Gr reddish brown mudstone

LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931376Arizona Public Service CompanyCLIENT

MW-84A
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5025.13 ft asml

���Œ�]�Ì�}�v�����^�š���š�����W�o���v���������•�š���•�}�v���U���E�}�Œ�š�Z��
���u���Œ�]�����v���s���Œ�š�]�����o�������š�µ�u���}�(���í�õ�ô�ô

34.553781339, -10.1628455296��Coordinates

5027.38 ft asmlPoint Elevation

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 50 ft bgs

08-07-2024

08-08-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; m = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Steel Vault stick-up +3 ft
Minimum 8-in clearance
between top of casing and
4-in PVC
Borehole 8-in (0 to 55 ft
bgs)

Cement Grout (0 to 29 ft
bgs)

4-in SCH 80 PVC Blank
Casing  (+2.5 to 45 ft bgs)

Bentonite Seal (29 to 31
ft bgs)

Transition Sand (20-40
Silica Sand) (31 to 33 ft
bgs)

4-in SCH 80 PVC Screen
(0.020-in slots)  (35 to 45
ft bgs)

Static Water Level = 26.08
ft bgs (08/24/24)

Filter Pack (10-20 Silica
Sand) (33 to 46 ft bgs)
Well Cap  (45 ft bgs)

Bentonite Seal  (46 to 50
ft bgs)

Total Depth: 50 ft bgs

0

10

20

30

40

50

0 to 2 ft bgs:  Hand auger fill material

2 to 25 ft bgs:  Silty clayey sand/Little Colorado Alluvium; F-Gr, high plasticity,
dark brown, very weakly cemented, sl moist.
15 ft bgs: increase clay, reddish brown, weakly cemented.
22 ft bgs: decrease clay, increase sand, F-Gr, light brown

25 to 35 ft bgs:  Clay/Little Colorado Alluvium; Dark brown to reddish brown, sl.
moist to moist, high plasticity

35 to 37 ft bgs: ��Poorly graded sand with silt and clay/Little Colorado Alluvium;��
F-M-Gr, �V�X�E�D�Q�J�X�O�D�U, low plasticity, wet.

37 to 45 f t bgs: ��Clayey sand/Little Colorado Alluvium; F-Gr, medium plasticity,��
moist to wet.

45 to 50 ft bgs: ��Mudstone and alternating layers of shales/Moenkopi-Moqui;��
Thin alternating layers of F-Gr, gray-green shale with F-M-Gr, reddish brown��
mudstones.
49 t o 49.5 f t bgs: ��Layer of gypsum evaporites.



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931406Arizona Public Service CompanyCLIENT

MW-85C
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5027.70 ft asml

���Œ�]�Ì�}�v�����^�š���š�����W�o���v���������•�š���•�}�v���U���E�}�Œ�š�Z��
���u���Œ�]�����v���s���Œ�š�]�����o�������š�µ�u���}�(���í�õ�ô�ô

34.553340989, -110.1627706324��Coordinates

5027.70 ft asmlPoint Elevation

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 130 ft bgs

08-11-2024

08-13-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; mo = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

0

10

20

30

40

50

Flush-Mount 10-in Diameter
Vault

Borehole 8-in (0 to 130 ft
bgs)

Cement Grout (0 to 90 ft
bgs)

Static Water Level = 31.21
ft bgs (08/23/24)

0

10

20

30

40

50

0 to  5 ft bgs:  Fill; Poorly graded sand with silt, F-M Gr semiangular sands.

5 to  19 ft bgs:  Clayey sand/Little Colorado Alluvium; F-Gr, some cementation,
CaCO3 fillaments.
Note: 11 ft bgs: Increased clay, dark brown, w cemented, small roots present, M
plasticity.
Note: 17 ft bgs: Increased clay, w to mo cemented, large roots present, high
plasticity.

19 t o 23 ft bgs:  Silty sand with clay/Little Colorado Alluvium; F-Gr, light brown,
sl moist, low to no plasticity.

23 t o 25 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, brown, sl
moist.

25 to 27 ft bgs: ��Silty sand/Little Colorado Alluvium; F-M-Gr, brown, no��
plasticity.

27 t o 33 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr, M plasticity,
reddish brown with some yellow to yellow-green-grey staining.

33 t o 34 ft bgs:  Silty sand with clay; F-Gr sand, low plasticity, brown.

34 t o 39 ft bgs: Silty clayey sand/Little Colorado Alluvium; F-Gr sand, M
plasticity, brown, moist to wet.

39 t o 40 ft bgs: Silty sand with clay/Little Colorado Alluvium; F--M-Gr
semiangular sands, some clay, considerable yellow staining.

40 t o 43 ft bgs: Clayey sand/Little Colorado Alluvium; F-Gr sand, M plasticity,
brown.

43 to 44 ft bgs:  Silty sand with clay/Little Colorado Alluvium�� F-M Gr 
�V�X�E�D�Q�J�X�O�D�U �Vands, Some clay, light brown to yellow brown, no to low pla �Vticity



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931406Arizona Public Service CompanyCLIENT

MW-85C
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5027.70 ft asml

���Œ�]�Ì�}�v�����^�š���š�����W�o���v���������•�š���•�}�v���U���E�}�Œ�š�Z��
���u���Œ�]�����v���s���Œ�š�]�����o�������š�µ�u���}�(���í�õ�ô�ô

34.553340989, -110.1627706324��Coordinates

5027.70 ft asmlPoint Elevation

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 130 ft bgs

08-11-2024

08-13-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; mo = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

60

70

80

90

100

4-in SCH 80 PVC Blank
Casing  (0 to 105 ft bgs)

Bentonite Seal (88 to 101
ft bgs)

Transition Sand (20-40
Silica Sand) (101 to 103 ft
bgs)

60

70

80

90

100

44 t o 45 ft bgs: Clay with sandy silty/Little Colorado Alluvium; mottled dark
brown with some black staining, very dense, M to high plasticity, moist.

45 t o 47 ft bgs: Sandy clay with gravel/Little Colorado Alluvium; subrounded to
rounded coarse gravel, mottled, very dense, high plasticity, moist to sl. moist

47 to 60 f t bgs: ��Alternating siltstones, silty sandstones, sandstones with silt,��
sandy silty mudstones or shales/Moenkopi - Moqui; sl moist.
Note: 48 ft bgs: Hard drilling encoutered, rig chatter,  dri ller began running water ��
to core through hard layer.
Note: 48 to 49 ft bgs:��Sandy siltstone, V�H�U�\��F-Gr, with F-M lenticular beds of��
sandstone, F sands throughout, mo hard, mo weathered, brown to reddish brown.

Note: 49 to 51 ft bgs:��Sandstone with silt, V�H�U�\��F-Gr, poorly sorted, variegated 
color��of predominantly reddish brown with reddish orange mottle, mohard to 
hard, mo��weathered.
Note: 51 to 55 ft bgs:��Sandy silty mudstone or shale, soft to mo hard, sandy, ��
mostly F-Gr sands, thin black laminae, micaceous, dark brown to reddish brown,��
mo weathered, sl moist to dry.

60 to 88 f t bgs: ��Sandstone/Moenkopi - Wupatki; siltstones with sand or sandy��
siltstones.
Note: 65 to 73 ft bgs: Silty sandstone, mo hard, V �H�U�\��F-Gr sand, mo brown to 
reddish��brown with some yellow fragments.
Note: 75 to 85 ft bgs: Sandy siltstone to sandy mudstone, V�H�U�\��F-F Gr sands, soft 
to��mo hard, pale pink to red sandstone layers.
Note: 85 to 88 ft bgs:��Shale, F-Gr, micaceous, pale grey to green grey, soft to mo ��
hard, silty to sandy.



LITHOLOGY DESCRIPTION WELL AS-BUILT DIAGRAM

55-931406Arizona Public Service CompanyCLIENT

MW-85C
ADWR No.

Coordinate

Measuring
Cholla Power Plant, Joseph City, ArizonaPROJECT LOCATION

Surface Elevation

System

5027.70 ft asml

���Œ�]�Ì�}�v�����^�š���š�����W�o���v���������•�š���•�}�v���U���E�}�Œ�š�Z��
���u���Œ�]�����v���s���Œ�š�]�����o�������š�µ�u���}�(���í�õ�ô�ô

34.553340989, -110.1627706324��Coordinates

5027.70 ft asmlPoint Elevation

Borehole Log ID

Depth
in feetin feet

Depth

AS SHOWN

LOGGED BY

Yellow Jacket Drilling

Joseph Lopez

23513.3371

TITLE

BOREHOLE LOG AND
AS-BUILT DRAWING

Rotosonic

SCALE
Survey performed October 22, 2024 by Martin Land Surveys

DRILLING CONTRACTOR

DRILLING METHOD PROJECT No.

CHECK

REVIEW

DATE

DATE FINISHED

DATE STARTED

TOTAL DEPTH 130 ft bgs

08-11-2024

08-13-2024

PROJECT MANAGER

9-11-2024

RW

MH

BE

Notes:
Abbreviations: @ = at; ADWR = Arizona Department of Water Resources;F = fine; ft bgs = feet below ground surface;

ft asml = feet above mean sea level; Gr = grained; in = inch; M = medium; mo = moderately;  No. = number; sl = slightly; w = weakly

BH

DESIGN BE

Abbreviations (continued):

110

120

130

4-in SCH 80 PVC Screen
(0.020-in slots)  (105 to
125 ft bgs)

Filter Pack (10-20 Silica
Sand) (103  to 129 ft bgs)

Well Cap  (125 ft bgs)

Bentonite Seal  (129 to
130 ft bgs)

Total Depth:  130 ft bgs

110

120

130



APPENDIX  
 

  

B  PHOTOGRAPHIC LOG



Project Number:

North Latitude: Latitude:

3.0 Longitude: Longitude:

MW - 80A Photo Log

GPS Accuracy (m):

Direction:

Description:

Project Manager:
Project Name:

Photo 2Photo 1

Depth: 0' to 5' bulk sample
SC: Clayey Sand

Description:

GPS Accuracy (m):

Direction:

Photo Log Series:

Date/Time: Date/Time:08/06/2024 09:36

Joe Lopez
APS Cholla Evaporation Pond Drilling

08/06/2024 11:42

North

4.0

Depth: 5' to 10'
SC:  Clayey Sand

34.926339

-110.278516

Field Personnel:
US0023513.3371

Maren Henley

34.926322

-110.27842

1 of 1

Page 1 of 5



Project Number:

MW - 80A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Field Personnel:
US0023513.3371

Maren Henley 1 of 1

North Latitude: Latitude:

8.0 Longitude: Longitude:

08/06/2024 11:48 Date/Time:

Description: Depth: 10' to 15'
Transition to Silty Sand at ~ 11'

Description:

08/06/2024 11:53

34.92634 North 34.92627Direction: Direction:

GPS Accuracy (m): GPS Accuracy (m):-110.278518 6.0 -110.278457

Depth: 15' to 25'
Transition from Silty Sand to Clayey Sand w gravel at ~ 24'

Photo 3 Photo 4

Date/Time:

Page 2 of 5



Project Number:

MW - 80A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Field Personnel:
US0023513.3371

Maren Henley 1 of 1

North Latitude: Latitude:

0.75 Longitude: Longitude:

Description: Depth: 25' to 30'
Sand with silt sp-sm. Water at ~ 27'

Description:

GPS Accuracy (m): GPS Accuracy (m):

Date/Time: 08/06/2024 12:24 Date/Time:

Direction: Direction:

-110.278485 6.0 -110.278527

Depth: 30' to 35'
Sand with silt sp-sm

08/06/2024 12:28

34.926324 North 34.926342

Photo 5 Photo 6

Page 3 of 5



Project Number:

MW - 80A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Field Personnel:
US0023513.3371

Maren Henley 1 of 1

North Latitude: Latitude:

8.0 Longitude: Longitude:

Depth: 39' to 45'
TD = 45', Moqui contact at ~39 ' and Formation

Description:Depth: 35' to 39'
Sand with silt

Description:

Photo 7 Photo 8

Direction: Direction:

GPS Accuracy (m): GPS Accuracy (m):

Date/Time: 08/06/2024 12:56 Date/Time:

-110.278472 1.5 -110.278492

08/06/2024 12:58

34.926287 North 34.926304

Page 4 of 5



Project Number:

MW - 80A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Field Personnel:
US0023513.3371

Maren Henley 1 of 1

Initials:

10/16/2024

QA/QC Date:

LK

QA/QC'd by:

Date & Time:

08/06/2024 21:30 JL

Technician Signature: Technician Name:

Joe Lopez, Nicolas Gernand

Page 5 of 5



Project Number:

Latitude: Latitude:

8.0 Longitude: Longitude:

34.92494

-110.276383

Field Personnel:
US0023513.3371

Maren Henley

34.924965

-110.276307

1 of 2

MW-81A Photo Log

GPS Accuracy (m):

Direction:

Description:

Project Manager:
Project Name:

Photo 2Photo 1

5.0 to 7.0 ftDescription:

GPS Accuracy (m):

Direction:

Photo Log Series:

Date/Time: Date/Time:08/10/2024 12:09

Joe Lopez
APS Cholla Evaporation Pond Drilling

08/10/2024 12:09

12.0

7.0 to 9.0 ft

Page 1 of 10



Project Number:
Field Personnel:

US0023513.3371
Maren Henley 1 of 2

MW-81A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Latitude: Latitude:

4.0 Longitude: Longitude:GPS Accuracy (m): GPS Accuracy (m):-110.276289 4.0 -110.276307

11.0 to 13.0

Photo 3 Photo 4

Date/Time: 08/10/2024 12:10 Date/Time:

Description: 9.0 to 11.0 Description:

08/10/2024 12:11

34.924949 34.924905Direction: Direction:

Page 2 of 10



Project Number:
Field Personnel:

US0023513.3371
Maren Henley 1 of 2

MW-81A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Latitude: Latitude:

4.0 Longitude: Longitude:

34.924929 34.924941

Photo 5 Photo 6

Description: 13.0 to 15.0 Description:

GPS Accuracy (m): GPS Accuracy (m):

Date/Time: 08/10/2024 12:14 Date/Time:

Direction: Direction:

-110.2763 4.0 -110.276296

15.0 to 17.0

08/10/2024 12:14

Page 3 of 10



Project Number:
Field Personnel:

US0023513.3371
Maren Henley 1 of 2

MW-81A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Latitude: Latitude:

4.0 Longitude: Longitude:

Description: 17.0 to 19.0 Description: 19.0 to 21.0

Direction: Direction:

GPS Accuracy (m): GPS Accuracy (m):

Date/Time: 08/10/2024 12:15 Date/Time:

-110.276288 4.0 -110.276292

08/10/2024 12:16

34.924952 34.924947

Photo 7 Photo 8

Page 4 of 10



Project Number:
Field Personnel:

US0023513.3371
Maren Henley 1 of 2

MW-81A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Latitude: Latitude:

4.0 Longitude: Longitude:

Description: 21.0 to 23.0 ft Description:

Direction: Direction:

GPS Accuracy (m): GPS Accuracy (m):

34.924941 34.924939

-110.276282 4.0 -110.276293

23.0 to 25.0 ft

Date/Time: 08/10/2024 12:17 Date/Time:

Photo 9 Photo 10

08/10/2024 12:18

Page 5 of 10



Project Number:
Field Personnel:

US0023513.3371
Maren Henley 1 of 2

MW-81A Photo Log

Project Manager:
Project Name:

Photo Log Series:Joe Lopez
APS Cholla Evaporation Pond Drilling

Latitude: Latitude:

4.0 Longitude: Longitude:

Description: 25.0 to 27.0 ft Description: 27.0 to 29.0

Direction: Direction:

GPS Accuracy (m): GPS Accuracy (m):

Date/Time: 08/10/2024 12:23 Date/Time: 08/10/2024 12:23

34.924959 34.924955

-110.276281 4.0 -110.276266

Photo 11 Photo 12

Page 6 of 10
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	CHOLLA POWER PLANT ANNUAL GROUNDWATER MONITORING AND CORRECTIVE ACTION REPORT FOR 2024 COAL COMBUSTION RESIDUALS RULE GROUNDWATER MONITORING SYSTEM COMPLIANCE
	SIGNATURES


	952303_btnNav-Cp1: 
	952303_btnNav-Tc1: 
	952303_btnNav-Ss1: 
	952303_btnNav-Cn1: 
	952303_btnNav-Sr1: 
	952303_btnNav-Qc1: 
	952303_btnNav-Gl1: 
	952303_btnNav-Al1: 
	952303_btnNav-Sc1: 
	951931_btnNav-Cp2: 
	951931_btnNav-Tc2: 
	951931_btnNav-Ss2: 
	951931_btnNav-Cn2: 
	951931_btnNav-Sr2: 
	951931_btnNav-Qc2: 
	951931_btnNav-Gl2: 
	951931_btnNav-Al2: 
	951931_btnNav-Sc2: 
	951931_btnNav-Cp3: 
	951931_btnNav-Tc3: 
	951931_btnNav-Ss3: 
	951931_btnNav-Cn3: 
	951931_btnNav-Sr3: 
	951931_btnNav-Qc3: 
	951931_btnNav-Gl3: 
	951931_btnNav-Al3: 
	951931_btnNav-Sc3: 
	951931_btnNav-Cp4: 
	951931_btnNav-Tc4: 
	951931_btnNav-Ss4: 
	951931_btnNav-Cn4: 
	951931_btnNav-Sr4: 
	951931_btnNav-Qc4: 
	951931_btnNav-Gl4: 
	951931_btnNav-Al4: 
	951931_btnNav-Sc4: 
	951931_btnQ-123-216+q2;w6;-2-2: 
	951931_btnB-951931_123-216+q2;w6;-2-6: 
	951931_btn-123-216+q2;w6;-5-2: 
	951931_btnQ-123-216+q2;w5;-8-2: 
	951931_btnB-951931_123-216+q2;w5;-8-5: 
	951931_btn-123-216+q2;w5;-11-2: 
	951931_btnQ-123-216+q2;w7;-17-2: 
	951931_btnB-951931_123-216+q2;w7;-17-7: 
	951931_btn-123-216+q2;w7;-21-2: 
	951931_btn-123-216+q2;w7;-22-2: 
	951931_btnQ-123-216+q2;w7;-28-2: 
	951931_btnB-951931_123-216+q2;w7;-28-7: 
	951931_btnNav-Cp5: 
	951931_btnNav-Tc5: 
	951931_btnNav-Ss5: 
	951931_btnNav-Cn5: 
	951931_btnNav-Sr5: 
	951931_btnNav-Qc5: 
	951931_btnNav-Gl5: 
	951931_btnNav-Al5: 
	951931_btnNav-Sc5: 
	951931_btnQ-123-216+q2;w6;-34-2: 
	951931_btnB-951931_123-216+q2;w6;-34-6: 
	951931_btn-123-216+q2;w6;-37-2: 
	951931_btnQ-123-216+q2;w5;-40-2: 
	951931_btnB-951931_123-216+q2;w5;-40-5: 
	951931_btn-123-216+q2;w5;-43-2: 
	951931_btnQ-123-216+q2;w7;-49-2: 
	951931_btnB-951931_123-216+q2;w7;-49-7: 
	951931_btnNav-Cp6: 
	951931_btnNav-Tc6: 
	951931_btnNav-Ss6: 
	951931_btnNav-Cn6: 
	951931_btnNav-Sr6: 
	951931_btnNav-Qc6: 
	951931_btnNav-Gl6: 
	951931_btnNav-Al6: 
	951931_btnNav-Sc6: 
	951931_btnQ-2-3-2: 
	951931_btnQ-5-10-5: 
	951931_btnQ-5-17-5: 
	951931_btnQ-5-24-5: 
	951931_btnNav-Cp7: 
	951931_btnNav-Tc7: 
	951931_btnNav-Ss7: 
	951931_btnNav-Cn7: 
	951931_btnNav-Sr7: 
	951931_btnNav-Qc7: 
	951931_btnNav-Gl7: 
	951931_btnNav-Al7: 
	951931_btnNav-Sc7: 
	951931_btnQ-5-31-5: 
	951931_btnQ-5-42-5: 
	951931_btnQ-5-53-5: 
	951931_btnNav-Cp8: 
	951931_btnNav-Tc8: 
	951931_btnNav-Ss8: 
	951931_btnNav-Cn8: 
	951931_btnNav-Sr8: 
	951931_btnNav-Qc8: 
	951931_btnNav-Gl8: 
	951931_btnNav-Al8: 
	951931_btnNav-Sc8: 
	951931_btnQ-5-63-5: 
	951931_btnQ-5-74-5: 
	951931_btnQ-5-85-5: 
	951931_btnNav-Cp9: 
	951931_btnNav-Tc9: 
	951931_btnNav-Ss9: 
	951931_btnNav-Cn9: 
	951931_btnNav-Sr9: 
	951931_btnNav-Qc9: 
	951931_btnNav-Gl9: 
	951931_btnNav-Al9: 
	951931_btnNav-Sc9: 
	951931_btnQ-2-95-2: 
	951931_btnQ-5-104-5: 
	951931_btnQ-5-112-5: 
	951931_btn-5-115-5: 
	951931_btnQ-5-123-5: 
	951931_btnNav-Cp10: 
	951931_btnNav-Tc10: 
	951931_btnNav-Ss10: 
	951931_btnNav-Cn10: 
	951931_btnNav-Sr10: 
	951931_btnNav-Qc10: 
	951931_btnNav-Gl10: 
	951931_btnNav-Al10: 
	951931_btnNav-Sc10: 
	951931_btnQ-5-130-5: 
	951931_btnQ-9;10-139-9: 
	951931_btnQ-9;10-139-10: 
	951931_btn-9;10-142-9: 
	951931_btn-9;10-142-10: 
	951931_btn-9;10-143-10: 
	951931_btnQ-9;10-148-9: 
	951931_btnQ-9;10-148-10: 
	951931_btn-9;10-151-9: 
	951931_btn-9;10-151-10: 
	951931_btn-9;10-153-9: 
	951931_btn-9;10-153-10: 
	951931_btnNav-Cp11: 
	951931_btnNav-Tc11: 
	951931_btnNav-Ss11: 
	951931_btnNav-Cn11: 
	951931_btnNav-Sr11: 
	951931_btnNav-Qc11: 
	951931_btnNav-Gl11: 
	951931_btnNav-Al11: 
	951931_btnNav-Sc11: 
	951931_btnQ-2-160-2: 
	951931_btnQ-5-169-5: 
	951931_btnQ-5-177-5: 
	951931_btn-5-180-5: 
	951931_btnQ-5-185-5: 
	951931_btnQ-9;10-194-9: 
	951931_btnQ-9;10-194-10: 
	951931_btn-9;10-197-9: 
	951931_btn-9;10-197-10: 
	951931_btn-9;10-198-9: 
	951931_btn-9;10-198-10: 
	951931_btn-9;10-199-9: 
	951931_btn-9;10-199-10: 
	951931_btnNav-Cp12: 
	951931_btnNav-Tc12: 
	951931_btnNav-Ss12: 
	951931_btnNav-Cn12: 
	951931_btnNav-Sr12: 
	951931_btnNav-Qc12: 
	951931_btnNav-Gl12: 
	951931_btnNav-Al12: 
	951931_btnNav-Sc12: 
	951931_btnQ-9;10-203-9: 
	951931_btnQ-9;10-203-10: 
	951931_btn-9;10-206-9: 
	951931_btn-9;10-206-10: 
	951931_btn-9;10-208-9: 
	951931_btn-9;10-208-10: 
	951931_btnNav-Cp13: 
	951931_btnNav-Tc13: 
	951931_btnNav-Ss13: 
	951931_btnNav-Cn13: 
	951931_btnNav-Sr13: 
	951931_btnNav-Qc13: 
	951931_btnNav-Gl13: 
	951931_btnNav-Al13: 
	951931_btnNav-Sc13: 
	951931_btnQ-2-212-2: 
	951931_btnQ-5-219-5: 
	951931_btnQ-9;10-226-9: 
	951931_btnQ-9;10-226-10: 
	951931_btnNav-Cp14: 
	951931_btnNav-Tc14: 
	951931_btnNav-Ss14: 
	951931_btnNav-Cn14: 
	951931_btnNav-Sr14: 
	951931_btnNav-Qc14: 
	951931_btnNav-Gl14: 
	951931_btnNav-Al14: 
	951931_btnNav-Sc14: 
	951931_btnNav-Cp15: 
	951931_btnNav-Tc15: 
	951931_btnNav-Ss15: 
	951931_btnNav-Cn15: 
	951931_btnNav-Sr15: 
	951931_btnNav-Qc15: 
	951931_btnNav-Gl15: 
	951931_btnNav-Al15: 
	951931_btnNav-Sc15: 
	951931_btnNav-Cp16: 
	951931_btnNav-Tc16: 
	951931_btnNav-Ss16: 
	951931_btnNav-Cn16: 
	951931_btnNav-Sr16: 
	951931_btnNav-Qc16: 
	951931_btnNav-Gl16: 
	951931_btnNav-Al16: 
	951931_btnNav-Sc16: 
	958615_btnNav-Cp2: 
	958615_btnNav-Tc2: 
	958615_btnNav-Ss2: 
	958615_btnNav-Cn2: 
	958615_btnNav-Sr2: 
	958615_btnNav-Qc2: 
	958615_btnNav-Gl2: 
	958615_btnNav-Al2: 
	958615_btnNav-Sc2: 
	958615_btnNav-Cp3: 
	958615_btnNav-Tc3: 
	958615_btnNav-Ss3: 
	958615_btnNav-Cn3: 
	958615_btnNav-Sr3: 
	958615_btnNav-Qc3: 
	958615_btnNav-Gl3: 
	958615_btnNav-Al3: 
	958615_btnNav-Sc3: 
	958615_btnNav-Cp4: 
	958615_btnNav-Tc4: 
	958615_btnNav-Ss4: 
	958615_btnNav-Cn4: 
	958615_btnNav-Sr4: 
	958615_btnNav-Qc4: 
	958615_btnNav-Gl4: 
	958615_btnNav-Al4: 
	958615_btnNav-Sc4: 
	958615_btnQ-123-216+q2;w6;-2-2: 
	958615_btnB-958615_123-216+q2;w6;-2-6: 
	958615_btnQ-123-216+q2;w7;-8-2: 
	958615_btnB-958615_123-216+q2;w7;-8-7: 
	958615_btnQ-123-216+q2;w5;-16-2: 
	958615_btnB-958615_123-216+q2;w5;-16-5: 
	958615_btn-123-216+q2;w5;-19-2: 
	958615_btnNav-Cp5: 
	958615_btnNav-Tc5: 
	958615_btnNav-Ss5: 
	958615_btnNav-Cn5: 
	958615_btnNav-Sr5: 
	958615_btnNav-Qc5: 
	958615_btnNav-Gl5: 
	958615_btnNav-Al5: 
	958615_btnNav-Sc5: 
	958615_btnQ-123-216+q2;w6;-25-2: 
	958615_btnB-958615_123-216+q2;w6;-25-6: 
	958615_btnQ-123-216+q2;w7;-31-2: 
	958615_btnB-958615_123-216+q2;w7;-31-7: 
	958615_btnQ-123-216+q2;w5;-39-2: 
	958615_btnB-958615_123-216+q2;w5;-39-5: 
	958615_btn-123-216+q2;w5;-42-2: 
	958615_btnNav-Cp6: 
	958615_btnNav-Tc6: 
	958615_btnNav-Ss6: 
	958615_btnNav-Cn6: 
	958615_btnNav-Sr6: 
	958615_btnNav-Qc6: 
	958615_btnNav-Gl6: 
	958615_btnNav-Al6: 
	958615_btnNav-Sc6: 
	958615_btnQ-123-216+q2;w6;-48-2: 
	958615_btnB-958615_123-216+q2;w6;-48-6: 
	958615_btnQ-123-216+q2;w7;-54-2: 
	958615_btnB-958615_123-216+q2;w7;-54-7: 
	958615_btnQ-123-216+q2;w7;-63-2: 
	958615_btnB-958615_123-216+q2;w7;-63-7: 
	958615_btn-123-216+q2;w7;-67-2: 
	958615_btnQ-123-216+q2;w7;-71-2: 
	958615_btnB-958615_123-216+q2;w7;-71-7: 
	958615_btnQ-123-216+q2;w7;-77-2: 
	958615_btnB-958615_123-216+q2;w7;-77-7: 
	958615_btnQ-123-216+q2;w5;-83-2: 
	958615_btnB-958615_123-216+q2;w5;-83-5: 
	958615_btn-123-216+q2;w5;-86-2: 
	958615_btnQ-123-216+q2;w7;-92-2: 
	958615_btnB-958615_123-216+q2;w7;-92-7: 
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