		LITHOLOGY

North Wellfield
3N - Replacement

	Well Number
	3N-R 

	Job Number
	3220194.363802

	Owner
	City of Cape Coral




	Depth
(ft bls)
	Description

	0-10
	Shell hash, light olive gray (5Y 6/1); bi-valves, minor limestone fragments with coarse grained quartz sand in matrix, trace organics near surface, very high porosity

	
	

	10-20
	Shell hash, yellowish gray (5Y 8/1); bi-valves, minor marl with coarse grained quartz sand in matrix, high porosity

	
	

	20-28
	Shell hash, yellowish gray (5Y 8/1) to light olive gray (5Y 6/1); bi-valves, thin lenses of clay, common coarse grained quartz sand, high porosity

	
	

	28-35
	Gritty clay, light olive gray (5Y 6/1); contains minor limestone fragments with quartz sand in matrix, poor apparent porosity and permeability

	
	

	35-37
	Clay, dark greenish gray (5GY 4/1); very soft, trace coarse-grained sub-angular quartz sand, very poor apparent porosity and permeability

	
	

	37-45
	Clay, dark greenish gray (5GY 4/1); dense, tacky, clean, very poor apparent porosity and permeability

	
	

	45-85
	Clay, dark greenish gray (5GY 4/1); very dense, tacky, clean, very poor apparent porosity and permeability

	
	

	85-96
	Marl, yellowish gray (5Y 8/1); abundant shell fragments, some coarse grained carbonate sand, trace very fine phosphatic sand, poor apparent porosity and permeability

	
	

	96-103
	Marly clay, very light gray (N8); abundant shell fragments, minor coarse quartz sand, trace fine phosphatic sand

	
	

	103-123
	Clay, dark greenish-gray (5GY 4/1) to greenish-black (5GY 2/1); soft, gritty, common phosphatic nodules and fine grained sand, some medium grained carbonate sand, small intervals of shell beds within formation, very poor apparent porosity and permeability

	
	

	123-130
	Clay, dark greenish-gray (5GY 4/1) to greenish-black (5GY 2/1); soft, gritty, abundant phosphatic nodules and fine grained sand, some medium grained carbonate sand, common shell fragments, very poor apparent porosity and permeability

	
	

	130-138
	Clay, dark greenish-gray (5GY 4/1) to greenish-black (5GY 2/1); gritty, some quartz sand, abundant phosphatic nodules and fine grained sand, very poor apparent porosity and permeability

	
	

	138-141
	Sandstone, light gray (N7) to greenish-gray (5GY 6/1), coarse grained quartz sand, moderately sorted, minor phosphatic sand, moderate apparent porosity and permeability

	
	

	141-155
	Clay, dark greenish gray (5GY 4/1); tacky, common quartz sand in matrix, minor shell fragments, minor fine phosphate nodules, very poor apparent porosity and permeability

	
	

	155-160
	Sandstone, light gray (N7), coarse grained quartz sand, well sorted, common fine phosphatic sand, good apparent porosity and permeability

	
	

	160-165
	Sandstone, light gray (N7), coarse grained quartz sand, well sorted, common fine phosphatic sand, minor shell fragments, good apparent porosity and permeability

	
	

	165-175
	Marl, light olive gray (5Y 6/1); common medium grain carbonate and fine grained phosphatic sand in matrix, minor shell fragments, poor apparent porosity and permeability

	
	

	175-178
	Marly limestone, yellowish gray (5Y 8/1); common carbonate and quartz sand in matrix, common shell fragments, common fine grained phosphatic sand, poor apparent porosity and permeability

	
	

	178-183
	Sandstone, grayish orange (10YR 7/4); medium to coarse grained carbonate sand, moderately sorted, abundant shell fragments, common fine grained phosphatic sand, moderate apparent porosity and permeability

	
	

	183-190
	Sandstone, grayish orange (10YR 7/4); primarily coarse grained quartz matrix, moderately sorted, abundant shell fragments, common fine grained phosphatic sand

	
	

	190-192
	Marly sandstone, greenish gray(5GY 6/1); abundant very fine phosphatic sand, coarse grained quartz sand, moderately sorted, moderate apparent porosity and permeability

	
	

	192-210
	Sandstone, very light gray (N8); medium to coarse grained quartz sand, moderately sorted, abundant very fine phosphatic sand, common shell fragments, good apparent porosity and permeability

	
	

	210-215
	Marly sandstone, very light gray (N8); medium to coarse grained quartz sand, moderately sorted, abundant very fine phosphatic sand, common shell fragments, moderated apparent porosity and permeability

	
	

	215-220
	Marl, light gray (N7); soft, abundant very fine phosphatic sand, some sandstone fragments (as above), minor coarse grained carbonate sand, trace shell fragments, poor apparent porosity and permeability

	
	

	220-221
	Limestone, olive gray (5Y 4/1); high induration, coarse grained quartz sand in matrix, common shell fragments, common fine grained phosphatic sand, trace casts and molds, good apparent porosity and permeability

	
	

	221-225
	Limestone, very pale orange (10YR 8/2) to grayish orange (10YR 7/4); medium to coarse grained quartz sand in matrix, moderately sorted, common fine phosphatic sand, minor shell fragments, good apparent porosity and permeability

	
	

	225 – 383
	Missing Cuttings

	
	

	383 – 390
	Marl, light olive gray (5Y 6/1), soft, gritty, common fine grained phosphatic sand, some limestone and shell fragments, minor inter-bedded yellowish gray (5Y 8/1) marl lenses, poor apparent porosity and permeability

	
	

	390-395
	Marl, greenish gray (5GY 6/1), soft, gritty, common fine grained phosphatic sand, some limestone and shell fragments, minor medium grained carbonate sand, trace phosphate nodules, poor apparent porosity and permeability

	
	

	396-415
	Clay, light olive gray (5Y 6/1), tacky, dense, trace very fine grained phosphate sand, trace phosphate nodules, very poor apparent porosity and permeability

	
	

	415-435
	Clay, light olive gray (5Y 6/1), tacky, dense, gritty, minor medium grained carbonate sand, trace very fine grained phosphate sand, trace phosphate nodules, very poor apparent porosity and permeability

	
	

	435-443
	Marly clay, light olive gray (5Y 6/1), dense, gritty, fine to medium grained carbonate sand, very poor apparent porosity and permeability

	
	

	443-463
	Clay, light olive gray (5Y 6/1), dense, gritty, minor medium carbonate sand – well sorted, trace very coarse grained angular carbonate sand, very poor apparent porosity and permeability

	
	

	463 – 468
	Clay, olive gray (5Y 4/1), soft, sticky, clean, very poor apparent porosity and permeability

	
	

	468-478
	Clay, light olive gray (5Y 6/1), soft, sticky, abundant well sorted rounded phosphate granules, very poor apparent porosity and permeability

	
	

	478-486
	Clay, olive gray (5Y 4/1), soft, tacky, common well sorted rounded phosphate granules, very poor apparent porosity and permeability

	
	

	486-493
	Clay, olive black (5Y 2/1), soft, tacky, clean, very poor apparent porosity and permeability

	
	

	493-529
	Clay, light olive gray (5Y 6/1), soft, tacky, common well sorted rounded phosphate granules, very poor apparent porosity and permeability

	
	

	529-543
	Clay, yellowish gray (5Y 8/1), soft, tacky, common shell fragments (bryozoans), very poor apparent porosity and permeability 

	
	

	543-578
	Limestone, sparse biomicrite, yellowish gray (5Y 8/1), poor induration, trace casts and molds, poor apparent porosity and permeability

	
	

	578-588
	Clay, olive gray (5Y 4/1), soft, tacky, very poor apparent porosity and permeability

	
	

	588-603
	Limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, minor casts and molds, trace shell fragments, moderate apparent porosity and permeability

	
	

	603-615
	Limestone, light gray (N7), sparse biomicrite, poor induration, trace casts and molds, trace vugs, trace shell fragments, good apparent porosity and permeability

	
	

	615-623
	Limestone, medium light gray (N6), biomicrite, moderate induration, minor coarse grained quartz sand, trace casts and molds, trace shell fragments, good apparent porosity and permeability

	
	

	623-635
	Limestone, light gray (N7), packed biomicrite, high induration, abundant casts and molds, vuggy, minor coarse grained quartz sand, minor shell fragments, excellent apparent porosity and permeability

	
	

	635-643
	Limestone, yellowish gray (5Y 8/1), packed biomicrite, high induration, abundant casts and molds, vuggy, common very coarse grained quartz sand, minor shell fragments, excellent apparent porosity and permeability

	
	

	643 – 663
	Limestone, yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), packed biomicrite, good induration, abundant casts and molds, minor shell fragments, common very coarse grained quartz sand, trace very fine phosphate sand, excellent apparent porosity and permeability

	
	

	663 – 675
	Limestone, very light gray (N8), biomicrite, good induration, abundant casts and molds – well preserved, minor shell fragments, common very coarse grained quartz sand, excellent apparent porosity and permeability

	
	

	675 – 686
	Limestone, light gray (N7), biomicrite, good induration, abundant casts and molds – well preserved, minor vugs, minor shell fragments, minor  very coarse grained quartz sand, excellent apparent porosity and permeability

	
	

	686 – 690
	Dolostone, pale yellowish brown (10YR 4/2), micrite, very high induration, minor vugs, trace fine phosphate sand, crystalline, low apparent porosity and permeability

	
	

	690 – 698
	Dolostone, olive gray (5Y 4/1), micrite, very high induration, minor vugs, crystalline, low apparent porosity and permeability

	
	

	698 – 703
	Limestone, very pale orange (10YR 8/2), biomicrite, high induration, vuggy, common coarse grained quartz sand, minor casts and molds, trace fine grained phosphate sand, good apparent porosity and permeability

	
	

	703 – 710
	Limestone, yellowish gray (5Y 8/1), sparse biomicrite, high induration, trace vugs, trace shell fragments, trace fine grained phosphate sand, good apparent porosity and permeability

	
	

	710 – 715
	Limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, common casts and molds, minor pinpoint vugs, trace shell fragments, trace fine grained phosphate sand, good apparent porosity and permeability

	
	

	715 – 723
	Limestone, yellowish gray (5Y 8/1), biomicrite, low induration, common casts and mold – well preserved, minor shell fragments, trace fine grained phosphate sand, trace coarse grained quartz sand, good apparent porosity and permeability

	
	

	723-730
	Limestone, yellowish gray (5Y 8/1), biomicrite, high induration, abundant casts and molds, minor vugs, minor fine grained phosphate sand, minor shell fragments, good apparent porosity and permeability

	
	

	730-735
	Limestone, very light gray (N8), biomicrite, moderate induration, abundant casts and molds, minor fine grained phosphate sand, minor shell fragments, good apparent porosity and permeability

	
	

	735 – 743
	Limestone, light gray (N7), biomicrite, moderate induration, abundant casts and molds, minor fine grained phosphate sand, minor shell fragments, good apparent porosity and permeability

	
	

	743-763
	Limestone, yellowish gray (5Y 8/1), packed biomicrite, high induration, minor/common coarse grained sub-rounded carbonate sand, minor shell fragments, minor casts and molds, good apparent porosity and permeability

	
	

	763 – 775
	Limestone, yellowish gray (5Y 8/1), biomicrite, low induration, common shell fragments, minor casts and molds, trace quartz, carbonate, and phosphate sand, excellent porosity and permeability

	
	

	775 – 779
	Sandy limestone, light olive gray (5Y 6/1), biomicrite, moderate induration, common fine grained quartz sand, common medium grained sub-rounded carbonate sand, trace vugs, moderate apparent porosity and permeability

	
	

	779 – 783
	Sandy limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, common medium grained sub-rounded carbonate sand, minor fine grained quartz sand, trace casts and molds, trace vugs, moderate apparent porosity and permeability

	
	

	783 – 790
	Sandy limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, coarse grained rounded carbonate sand, vuggy, minor shell fragments, minor casts and molds, good intergranular porosity, overall excellent apparent porosity and permeability

	
	

	790 – 813
	Limestone, grayish orange (10YR 7/4), biomicrite, moderate induration, vuggy, abundant coarse grained sub-rounded carbonate sand, common casts and molds, excellent apparent porosity and permeability

	
	

	813 – 817
	Limestone, yellowish gray (5Y 8/1), packed oomicrite / sparse biomicrite, moderate induration, vuggy, abundant coarse grained angular to rounded carbonate sand, poorly sorted, trace shell fragments, excellent apparent porosity and permeability

	
	

	817 – 823
	Limestone, grayish orange (10YR 7/4), packed oomicrite / sparse biomicrite, moderate induration, vuggy, abundant coarse grained sub-angular to sub-rounded carbonate sand, poorly sorted, minor casts and molds, excellent apparent porosity and permeability

	
	

	823 - 830
	Limestone, grayish orange (10YR 7/4), biomicrite, poor induration, friable, abundant very coarse to medium grained sub-rounded carbonate sand, common pin point vugs, minor shell fragments, minor-trace coarse grained sub-angular quartz sand, excellent intergranular porosity, good apparent porosity and permeability

	
	

	830 – 843
	Sandy limestone, yellowish gray (5Y 8/1) to grayish orange (10YR 7/4), biomicrite, poor induration, friable, abundant very coarse to medium grained sub-rounded carbonate sand, common pin point vugs, trace shell fragments, minor coarse grained sub-angular quartz sand, excellent intergranular porosity, good apparent porosity and permeability

	
	

	843 – 850
	Limestone, yellowish gray (5Y 8/1), micrite, poor induration, friable, abundant medium grained rounded carbonate sand well sorted, homogeneous – clean, trace pin point vugs, good intergranular porosity, good apparent porosity and permeability 

	
	

	850 – 855
	Limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, common medium grained rounded carbonate sand poorly sorted, common casts and molds, trace pin point vugs, trace shell fragments, good apparent porosity and permeability

	
	

	855 – 870
	Limestone, yellowish gray (5Y 8/1), sparse biomicrite, high induration, common medium grained sub-rounded carbonate sand, trace pin point vugs, trace shell fragments, good apparent porosity and permeability

	
	

	870 – 873
	Limestone, very pale orange (10YR 8/2), sparse biomicrite, high induration, common medium grained sub-rounded carbonate sand, trace pin point vugs, trace casts and molds, good apparent porosity and permeability

	
	

	873 - 875
	Limestone, yellowish gray (5Y 8/1), sparse biomicrite, high induration, common medium grained sub-rounded carbonate sand, minor vugs, minor casts and molds, good apparent porosity and permeability

	
	

	875 – 883
	Limestone, grayish orange (10YR 7/4), high induration, pel-biomicrite, abundant very coarse to medium grained carbonate sand poorly sorted, common casts and molds, trace shell fragments, good intergranular porosity, good apparent porosity and permeability

	783 – 790
	Sandy limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, coarse grained rounded carbonate sand, vuggy, minor shell fragments, minor casts and molds, good intergranular porosity, overall excellent apparent porosity and permeability

	
	

	790 – 813
	Limestone, grayish orange (10YR 7/4), biomicrite, moderate induration, vuggy, abundant coarse grained sub-rounded carbonate sand, common casts and molds, excellent apparent porosity and permeability

	
	

	813 – 817
	Limestone, yellowish gray (5Y 8/1), packed oomicrite / sparse biomicrite, moderate induration, vuggy, abundant coarse grained angular to rounded carbonate sand, poorly sorted, trace shell fragments, excellent apparent porosity and permeability

	
	

	817 – 823
	Limestone, grayish orange (10YR 7/4), packed oomicrite / sparse biomicrite, moderate induration, vuggy, abundant coarse grained sub-angular to sub-rounded carbonate sand, poorly sorted, minor casts and molds, excellent apparent porosity and permeability

	
	

	823 - 830
	Limestone, grayish orange (10YR 7/4), biomicrite, poor induration, friable, abundant very coarse to medium grained sub-rounded carbonate sand, common pin point vugs, minor shell fragments, minor-trace coarse grained sub-angular quartz sand, excellent intergranular porosity, good apparent porosity and permeability

	
	

	830 – 843
	Sandy limestone, yellowish gray (5Y 8/1) to grayish orange (10YR 7/4), biomicrite, poor induration, friable, abundant very coarse to medium grained sub-rounded carbonate sand, common pin point vugs, trace shell fragments, minor coarse grained sub-angular quartz sand, excellent intergranular porosity, good apparent porosity and permeability

	
	

	843 – 850
	Limestone, yellowish gray (5Y 8/1), micrite, poor induration, friable, abundant medium grained rounded carbonate sand well sorted, homogeneous – clean, trace pin point vugs, good intergranular porosity, good apparent porosity and permeability 

	
	

	850 – 855
	Limestone, yellowish gray (5Y 8/1), biomicrite, moderate induration, common medium grained rounded carbonate sand poorly sorted, common casts and molds, trace pin point vugs, trace shell fragments, good apparent porosity and permeability

	
	

	855 – 870
	Limestone, yellowish gray (5Y 8/1), sparse biomicrite, high induration, common medium grained sub-rounded carbonate sand, trace pin point vugs, trace shell fragments, good apparent porosity and permeability

	
	

	870 – 873
	Limestone, very pale orange (10YR 8/2), sparse biomicrite, high induration, common medium grained sub-rounded carbonate sand, trace pin point vugs, trace casts and molds, good apparent porosity and permeability

	
	

	873 - 875
	Limestone, yellowish gray (5Y 8/1), sparse biomicrite, high induration, common medium grained sub-rounded carbonate sand, minor vugs, minor casts and molds, good apparent porosity and permeability

	
	

	875 – 883
	Limestone, grayish orange (10YR 7/4), high induration, pel-biomicrite, abundant very coarse to medium grained carbonate sand poorly sorted, common casts and molds, trace shell fragments, good intergranular porosity, good apparent porosity and permeability
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