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MS-AZ-560
Material Specification 
MS-AZ-560	Well and Casing

1	Scope
This specification covers the quality of steel and plastic pipe, fittings, and joint materials commonly used for well casing. It also covers the material quality and properties for well screens, drilling fluid, gravel pack, and grouting and sealing materials.

2	Material
Unless otherwise specified, the pipe shall conform to the requirements listed in this specification and the applicable reference specifications, the requirements specified in Construction Specification CS-AZ-16, Well, and the requirements shown on the drawings.

Plastic well casing—The pipe shall be as uniform as commercially practicable in color, opaqueness, density, and other specified physical properties. It shall be free from visible cracks, holes, foreign inclusions, or other defects. 

	Poly-vinyl chloride (PVC), Acrylonitrile-butadiene-styrene (ABS), & Styrene-rubber (SR)
	Specification

	Standard Specification for Thermoplastic Well Casing Pipe and Couplings made in Standard Dimension Ratios (SDR), Sch 40 and Sch 80 ……………………………………...
	ASTM F480



Threaded or solvent-welded couplings for plastic pipe shall have strength equal to or greater than the pipe to which they are attached.  All couplings shall be watertight.

Steel well casing—All steel casing installed shall be in new condition, free from pits or breaks, with no dangerous chemicals or coatings on the pipe. Steel casing used in driven wells shall be provided with a drive shoe of approved type where necessary. Casing shall have welded or threaded joints and shall be watertight. 

Welding of steel casings shall be done in accordance with the standards of the American Welding Society.  Sufficient passes of continuous weld shall be applied so that the finished surface at the area of fusion is built up to the surface of the adjoining pipe.

Steel pipe shall conform to the requirements of the applicable specification listed below for the kind of pipe and the type, weight, grade and finish specified:

	Single-ply steel casing
	Specification

	   Black and hot dipped, zinc coated, welded & seamless single-ply carbon steel casing …..
	ASTM A53

	   Electric fusion (arc) welded single-ply steel well casing ………………………………….
	ASTM A139

	   Seamless and welded carbon steel water well casing (threaded and coupled) …………….
	ASTM A589

	   High strength, low alloy, hot and cold rolled, single-ply steel well casing ……………..…
	ASTM A606

	   Welded, un-annealed, single-ply stainless steel well casing …………………………….…
	ASTM A778



Two-ply casing shall consist of an inner and outer section, with each section 4 feet long. Both sections shall be welded along their longitudinal seams and processed such that the outer casing fits snugly to the inner casing. The ends of the sections shall be finished such that the two sections shall fit snugly around the entire circumference when the ends are placed together. The circumferential joints of the inner and outer sections shall be staggered by placing the inner section joints midway between the outer section joints. After assembly, all outer section joints shall be electrically welded.  

Two-ply steel casing shall meet the following physical and material properties:
	Chemical Properties (per AWWA A100, Table 2)
	

	   Carbon
	0.20 – 0.30 %

	   Manganese
	0.85 – 1.30 %

	   Phosphorus & Sulphur
	0.05% (maximum)

	   Silicon
	0.12% (maximum)

	   Copper
	0.20% (maximum)

	Physical Properties (per AWWA A100, Table 2)
	

	   Yield Strength
	55,000 – 70,000

	   Ultimate Strength (psi)
	80,000 – 95,000

	   Elongation (percent in 8 inches)
	17 – 25

	   Rockwell “B” hardness
	80 – 90 

	   Elastic ratio
	69 – 73



3	Maximum Depth of Installation
Dimensions and maximum depth of installation for PVC, Schedule 40 and 80 Plastic Pipe shall be as detailed below.
	Nominal Diameter (inch)
	Outside Diameter (inch)
	Schedule 40
	Schedule 80

	
	
	Minimum Wall Thickness (inch)
	SDR
	Maximum Depth *
(feet)
	Minimum Wall Thickness (inch)
	SDR
	Maximum Depth *
(feet)

	2
	2.375
	0.154
	15.4
	705
	0.218
	10.9
	2180

	2-1/2
	2.875
	0.203
	14.2
	920
	0.276
	10.4
	2560

	3
	3.500
	0.216
	16.2
	600
	0.300
	11.7
	1730

	3-1/2
	4.000
	0.226
	17.7
	450
	0.318
	12.6
	1355

	4
	4.500
	0.237
	19.0
	360
	0.337
	13.4
	1140

	5
	5.563
	0.258
	21.6
	240
	0.375
	14.8
	805

	6
	6.625
	0.280
	23.7
	180
	0.432
	15.3
	720

	8
	8.750
	0.322
	26.8
	120
	0.500
	17.3
	495

	10
	10.750
	0.365
	29.5
	90
	0.593
	18.1
	420

	12
	12.750
	0.406
	31.4
	75
	0.687
	18.6
	385

	14
	14.000
	0.437
	32
	70
	0.750
	18.7
	380

	16
	16.000
	0.500
	32
	70
	0.843
	19.0
	360


* These depth values are based on the hydraulic collapse pressure in Table K.4 of AWWA standard A100 for Water Wells. These values are obtained by rounding down the equivalent depths to the nearest 5 feet.

Maximum depth of installation for select plastic pipe based on Standard Dimension Ratio (SDR) shall be as follows:
	SDR
	PVC
	ABS
	SR

	13.5
	1080
	950
	865

	17
	515
	450
	415

	21
	265
	230
	210

	26
	135
	115
	105

	32.5
	65
	N/A
	N/A


	* These depth values are based on the hydraulic collapse pressure in Table K.4 (for PVC), Table K.5 (for ABS) and Table K.6 (for SR) of AWWA Standard A100, Water Wells. These values are obtained by rounding down the equivalent depths to the nearest 5 feet.

The maximum depth of installation for steel casing shall be as follows:
	
	Casing Size (inch)

	Wall thickness
	4
	5
	6
	8
	10
	12
	14
	16
	18
	24

	(uncoated)
	Outside Diameter (inch)

	
	4.500
	5.563
	6.625
	8.625
	10.75
	12.75
	14.00
	16.00
	18.00
	24.00

	
	Maximum depth (feet)

	20 Ga (0.036)
	60
	35
	20
	---
	---
	---
	---
	---
	---
	---

	18 Ga (0.048)
	140
	75
	45
	20
	---
	---
	---
	---
	---
	---

	16 Ga (0.060)
	250
	145
	90
	40
	20
	---
	---
	---
	---
	---

	14 Ga (0.075)
	460
	260
	160
	80
	40
	25
	20
	---
	---
	---

	12 Ga (0.105)
	1,040
	630
	400
	200
	110
	70
	50
	35
	---
	---

	10 Ga (0.135)
	1,810
	1,140
	750
	390
	220
	135
	105
	70
	50
	---

	8 Ga (0.164)
	2,660
	1,740
	1,190
	640
	360
	230
	180
	125
	90
	---

	7 Ga (0.179)
	3,130
	2,090
	1,450
	790
	460
	290
	230
	160
	110
	---

	3/16 (0.188)
	3,415
	2,300
	1,610
	890
	520
	330
	260
	180
	130
	60

	7/32 (0.219)
	4,430
	3,070
	2,200
	1,260
	750
	500
	390
	270
	200
	90

	 (0.237) *
	5,035
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---

	¼ (0.250)
	---
	3,880
	2,840
	1,680
	1,030
	690
	550
	390
	290
	130

	 (0.258) *
	---
	4,090
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---

	 (0.280) *
	---
	---
	3,490
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---

	9/32 (0.280)
	---
	---
	---
	2,140
	1,350
	910
	730
	520
	390
	180

	5/16 (0.312)
	---
	---
	---
	2,625
	1,690
	1,160
	930
	680
	510
	240

	 (0.322) *
	---
	---
	---
	2,785
	  ---
	  ---
	  ---
	  ---
	  ---
	  ---

	11/32 (0.344)
	---
	---
	---
	---
	2,065
	1,445
	1,175
	860
	650
	310

	 (0.365) *
	---
	---
	---
	---
	2,325
	  ---
	  ---
	  ---
	  ---
	  ---

	3/8 (0.375)
	---
	---
	---
	---
	---
	1,970
	1,420
	1,055
	800
	390

	 (0.406) *
	---
	---
	---
	---
	---
	2,045
	  ---
	  ---
	  ---
	  ---

	 (0.438) *
	---
	---
	---
	---
	---
	---
	1,975
	  ---
	  ---
	  ---

	7/16 (0.438)
	---
	---
	---
	---
	---
	---
	---
	1,490
	1,145
	580

	 (0.500) *
	---
	---
	---
	---
	---
	---
	---
	1,970
	  ---
	  ---

	 (0.562) *
	---
	---
	---
	---
	---
	---
	---
	---
	1,965
	  ---

	 (0.668) *
	---
	---
	---
	---
	---
	---
	---
	---
	---
	1,645


* Schedule 40

4	Perforations
Hand cut perforations in PVC pipe are not allowed unless first approved by the NRCS technical representative. 

5	Well screen
Well screen and fittings shall be American Iron and Steel Institute (AISI) type 304-stainless steel or approved equal. Material supplier/manufacturer shall provide a certificate of compliance to the purchaser.

6	Drilling Fluid
When drilling well, drilling fluids are used to help remove the formation cuttings, minimize the damage to the formation and stabilize the borehole. Drilling fluids also provide hydrostatic pressure to prevent formation fluids from entering the well bore and keep the drill bit cool.

Two primary types of drilling fluids acceptable for water well drilling are: (a) fresh water based drilling fluids and (b) air based drilling fluids. Drilling fluids are normally used with other additives to improve their effectiveness. Two types of drilling fluid additives are acceptable for well drilling:

Dissolved Additives – Mud thinning agents, Inorganic phosphates, Surfactants, Drilling detergents, Foaming agents, Natural and synthetic polymers. Drilling detergents and Foaming agents may not be used in the production zone.

Nondissolved Additives – Native solids (clays and sands), Bentonite, Density increasing materials, or loss circulation materials. 

7	Grouting and Sealing Material
Cement mortar containing expansive hydraulic cement (ASTM C845) or bentonite based grout shall be used to seal the annulus (annular space or thickness between the casing and the borehole) surrounding the permanent well casing for the first 19 feet of buried length shall be a minimum one and one-half (1 ½) inches thick, in all directions.

	Material Type
	Applicable Specification
	Properties
	Specification Limit

	Neat Cement
	ASTM C150
	Type of cement ………….…
Water content ……………...
Bentonite …………….…….
Calcium chloride …………..
	Type 2
≤ 6 gallon per sack
≤ 6% by weight
≤ 2% by weight

	Concrete
	ASTM C33
	Type 2 ……………………..
Water content ……………...
Slump ……………………...
Coarse aggregate …………..
Sand ………………………..
Maximum Aggregate size …
	5.3 sack per cubic yard
≤ 7 gallon per sack
3 inches (+/- 1 inch)
53%
47%
¾ inch

	Bentonite Grout
	Manufacturer’s recommendations
	Solids content ……………...
	≥ 20%



8	Gravel Pack Material
Gradation of gravel pack material shall be per ASTM C136. Gravel pack material shall be a clean washed material free of shale, dirt, clay, mica, and other organic impurities and conform to the property requirements listed below. 

	Material Properties (per AWWA A100)
	Specification Limits 

	   Average Specific Gravity …………………………………………….........................
	≥ 2.50

	   Minimum Specific Gravity …………………………………………………………..
	≥ 2.250

	   Thin, elongated pieces with max. to min. dimension ratio more than 3 ……………..
	≤ 2% by weight

	   Percent gravel that is soluble in hydrochloric acid …………………………………..
	≤ 5% by weight

	   Gravel pack to formation ratio (ratio of 50th or 70th percentile retained of both materials) ………………………………………………………………………………
	6:1 to 4:1

	   Uniformity Coefficient ………………………………………………........................
	≤ 2.5 



The material shall also not contain copper, lead, manganese, iron or other heavy materials in quantities or forms as to adversely affect the quality of well water. 

The filter material shall be washed with a minimum 100 ppm solution of chlorinated water or dry hypochlorite mixed with the gravel pack at the surface before it is introduced into the well.

For naturally developed wells in which the screen is placed in direct contact with aquifer materials, the screen slot size should be based on the D40 size of the aquifer materials, so that 60 percent of the material can pass and 40 percent will be retained. The D50 size is acceptable if the water is highly corrosive, or if there is doubt about the reliability of the sample


 Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.
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