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NOTICE OF FINAL EXPEDITED RULEMAKING 

TITLE 12. NATURAL RESOURCES 

CHAPTER 15. DEPARTMENT OF WATER RESOURCES 

PREAMBLE 

1. Article, Part, or Section Affected (as applicable) Rulemaking Action 

R12-15-401       Amend 

R12-15-811       Amend   

R12-15-814       Amend 

R12-15-1224       Amend 

 

2. Citations to the agency’s statutory rulemaking authority to include the authorizing 

statute (general) and the implementing statute (specific): 

     Authorizing statutes: A.R.S. §§ 45-105(B)(1), 45-594(A), 45-1202(C) 

 Implementing statutes: A.R.S. § 41-1073 

3. The effective date of the rule: 

  

4.  Citations to all related notices published in the Register as specified in R1-1-409(A) 

that pertain to the record of the final rulemaking package: 

Notice of Rulemaking Docket Opening: 27 A.A.R., Issue 36 dated September 3, 2021. 
Notice of Proposed Expedited Rulemaking: 27 A.A.R., Issue 41 dated October 8, 2021. 

 

5. The agency's contact person who can answer questions about the rulemaking: 

Name:   Kelly Brown, Deputy Counsel 
Address:   Arizona Department of Water Resources 
   1110 West Washington Street, Suite 310 
   Phoenix, AZ 85007 
Telephone: (602) 771-8472 
Fax:  (602) 771-8686 
Email:   kbrow@azwater.gov 
Website:   www.new.azwater.gov 

http://www.new.azwater.gov/
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6. An agency’s justification and reason why a rule should be made, amended, repealed 

or renumbered, to include an explanation about the rulemaking: 

All the amendments are justified under A.R.S. § 41-1027(A)(7) because they will not 
increase the cost of regulatory compliance, increase a fee, or reduce procedural rights of 
persons regulated and they implement, without material change, courses of action proposed 
in the Department’s Five-Year Rule Review Report approved by the Governor’s 
Regulatory Review Council on June 1, 2021.   Additionally, the amendments to R12-15-
811(A)(5) and R12-15-814 are justified under A.R.S. § 41-1027(A)(3) because they make 
address changes, and the proposed amendments to R12-15-811(A)(3) and (4) are justified 
under A.R.S. § 41-1027(A)(6) because they amend rules that are outdated.   

The following is an explanation of each rule amendment: 

R12-15-401 (Article 4, Licensing Time-frames) 

R12-15-401, Table A sets forth licensing time-frames for applications for licenses issued 
by the Department.  The Department has determined that Table A does not include 
licensing time frames for 15 applications for which the Department issues a license. A list 
of the applications are as follows: 

1. Final petition to establish new service area right by a city, town or private water 
company. 
2. Application for permit to transport groundwater away from the Yuma groundwater 
basin pursuant to A.R.S. § 45-547. 
3. Application for substitution of acres to allow irrigation with Central Arizona Project 
water in an active management area. 
4. Application for approval of development plan to retire irrigation grandfathered right 
for a Type 1 non-irrigation grandfathered right. 
5. Application for assignment of Type A certificate of assured water supply. 
6. Application for assignment of Type B certificate of assured water supply. 
7. Application for classification of Type A certificate of assured water supply. 
8. Application for new certificate of assured water supply pursuant to R12-15-704(G). 
9. Application for letter stating that owner is not required to obtain a certificate of assured 
water supply pursuant to R12-15-704(M). 
10. Application for extinguishment of grandfathered right for extinguishment credits. 
11. Application for conveyance of extinguishment credits. 
12. Application for exemption from adequate water supply requirements pursuant to 
A.R.S. § 45-108.02 based on substantial capital investment. 
13. Application for exemption from adequate water supply requirements pursuant to 
A.R.S. § 45-108.03 based on an adequate water supply within twenty years. 
14. Application for re-issuance of drill card. 
15. Application for equipment license for weather control or cloud modification. 
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R12-15-401, Table A is amended to add licensing time-frames for these applications. 

Further, R12-15-401, Table A is amended to increase the administrative review time-
frames and reduce the substantive review time frames for the following two applications: 
(1) application for a Water Report (Table A, No. 73); and (2) application for an Analysis 
of Adequate Water Supply (Table A, No. 75).  These adjustments were made because the 
administrative review and substantive review time-frames are currently out of balance.  The 
overall time-frames for the applications will not be changed.  

Lastly, R12-15-401, Table A is amended to correct the statutory authorities cited for the 
following two licenses: (1) permit to appropriate water for an instream flow (Table A, No. 
5); and (2) reversal of substitution of acres irrigated with Central Arizona Project Water 
(Table A, No. 20). 

R12-15-811 and R12-15-814 (Article 8, Well Construction and Licensing of Well Drillers) 

R12-15-811(A)(3) and (4) are amended to update the references to the American Society 
for Testing and Materials standard specifications.  R12-15-811(A)(5) and R12-814 are 
amended to update the Department’s address.    

R12-15-1224 (Article 12, Dam Safety Procedures) 

R12-15-1224(A)(2) is amended to remove specific references to the Arizona Department 
of Public Safety's emergency phone numbers because the Department has determined that 
it is no longer necessary to include the phone numbers in the rule. 

 

7. A reference to any study relevant to the rule that the agency reviewed and either 

proposes to rely on in its evaluation of or justification for the rule or proposes not to 

rely on in its evaluation of or justification for the rule, where the public may obtain 

or review each study, all data underlying each study, and any analysis of each study 

and other supporting material: 

 None. 

8. A showing of good cause why the rule is necessary to promote a statewide interest if 

the rule will diminish a previous grant of authority of a political subdivision of this 

state: 

 Not applicable. 
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9. A statement that the agency is exempt from the requirements under A.R.S. § 41-

1055(G) to prepare and file an economic, small business, and consumer impact 

statement under A.R.S. § 41-1055(D)(2):  

This rule making is exempt from the requirements to prepare and file an economic, small 
business and consumer impact statement pursuant to A.R.S. § 41-1055(D)(3). 
   

10. A description of any changes between the proposed rulemaking, including 

supplemental notices, and the final rulemaking: 

 None.  

11. A summary of the public or stakeholder comments made about the rulemaking and 

the agency response to the comments: 

 The Department did not receive any public ore stakeholder comments regarding this 
rulemaking.  

12. Any other matters prescribed by statute applicable to the specific agency or to any 

specific rule or class of rules. Additionally, an agency subject to Council review under 

A.R.S. §§ 41-1052 and 41-1055 shall respond to the following questions: 

a. Whether the rule requires a permit, whether a general permit is used and if 

not, the reasons why a general permit is not used: 

The rules do not require the issuance of a regulatory permit, license or agency 
authorization. For that reason, A.R.S. § 41-1037 does not apply to R12-15-401, 
R12-15-811(A), R12-15-814 or R12-15-1212. 
 

b. Whether a federal law is applicable to the subject of the rule, whether the rule 

is more stringent than federal law and if so, citation to the statutory authority 

to exceed the requirements of federal law: 

There is no corresponding federal law. 

 

c. Whether a person submitted an analysis to the agency that compares the rules’ 

impact of the competitiveness of business in this state to the impact on business 

in another state: 

No analysis was submitted. 
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13. A list of any incorporated by reference material as specified in A.R.S. § 41-1028 and 

its location in the rule: 

The amendments to R12-15-811 incorporate the following materials by reference: 
 
ASTM International Standard Specification F480-14 (2014), incorporated by reference in 
R12-15-811(A)(3). 
 
ASTM International Standard Specifications A53/53M-20 (2020), A139/139M-16 (2016) 
and A312/312M-20 (2021), incorporated by reference in R12-15-811(A)(4). 
 

14. Whether the rule was previously made, amended, or repealed as an emergency rules. 

If so, cite the notice published in the Register as specified in R1-1-409(A) and state 

where the text was changed between the emergency and the final rulemaking 

packages: 

 The rules were not previously made as an emergency rule. 

15. The full text of the rules follows: 

 On next page. 
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TITLE 12. NATURAL RESOURCES 
 

CHAPTER 15. DEPARTMENT OF WATER RESOURCES 
 

ARTICLE 4. LICENSING TIME-FRAMES 
 
R12-15-401.  Licensing Time-frames 
 
The following time-frames apply to licenses issued by the Department. In this Article, 
“license” has the meaning prescribed in A.R.S. § 41-1001. The licensing time-frames 
consist of an administrative completeness review time-frame, a substantive review time- 
frame, and an overall time-frame. 
 

1. No change. 
 
2. No change. 
 
3. No change.  
 
4. No change 
 
5. No change. 
 
6. No change. 
 
7. No change. 

 
 

Table A. Licensing Time-frames 

No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

1 Filling a body of water 
with poor quality water A.R.S. § 45-132(C) 30 60 90 

2 Interim water use in body 
of water A.R.S. § 45-133 30 60 90 

3 

Temporary emergency 
permit for use of surface 
water or groundwater in 
body of water 

A.R.S. § 45-134 10 20 30 

4 Permit to appropriate water 
(non-instream flow) 

A.R.S. §§ 45-151, 45- 
152 and 45-153 30 420 450 

5 Permit to appropriate water 
(instream flow) 

A.R.S. §§ 45-151, 45- 
151.01 45-152.01 and 

45-153 
50 530 580 

6 Change in use of water A.R.S. § 45-156(B) 30 375 405 
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No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

7 
Exception to limitation on 
time of completion of con- 
struction 

A.R.S. § 45-160 5 15 20 

8 Primary reservoir permit A.R.S. § 45-161 30 420 450 

9 Secondary reservoir permit A.R.S. § 45-161 30 420 450 

10 Certificate of water right 
(non-instream flow) A.R.S. § 45-162 20 100 120 

11 Certificate of water right 
(instream flow) A.R.S. § 45-162 20 190 210 

12 

Reissuance of permit or 
cer- tificate held by the 
United States or State of 
Arizona 

A.R.S. § 45-164(C) 10 80 90 

13 Severance and transfer A.R.S. § 45-172 
(excluding § 172(A)(6)) 30 390 420 

14 Stockpond certificate A.R.S. § 45-273 30 190 220 

15 Transporting water from 
this state ** A.R.S. § 45-292 120 300 420 

16 
Waiver of water 
conserving plumbing 
fixture requirement 

A.R.S. § 45-315 10 3 13 

17 
Irrigated acreage in an 
irrigation non-expansion 
area 

A.R.S. § 45-437 30 90 120 

18 
Substitution of acres in an 
irrigation non-expansion 
area/ flood damage 

A.R.S. § 45-437.02 30 90 120 

19 

Substitution of acres in an 
irrigation non-expansion 
area/ impediments to 
efficient irrigation 

A.R.S. § 45-437.03 30 90 120 

20 
Reversal of substitution of 
acres irrigated with Central 
Arizona Project water 

A.R.S. § 45-452(G) and 
(F) 30 90 120 

21 

Type 1 non-irrigation 
grand- fathered right 
associated with irrigation 
land retired 1965- 1980 

A.R.S. §§ 45-463, 45- 
476.01, and 45- 476 30 60 90 

22 Type 2 non-irrigation 
grand- fathered right 

A.R.S. §§ 45-464, 45- 
476.01, and 45- 476 30 60 90 

23 Irrigation grandfathered 
right 

A.R.S. §§ 45-465, 45- 
476.01, and 45- 476 30 60 90 

24 
Substitution of acres in an 
active management 
area/flood damaged acres 

A.R.S. § 45-465.01 30 90 120 
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No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

25 

Substitution of acres in an 
active management area/ 
impediment to efficient 
irri- gation 

A.R.S. § 45-465.02 30 90 120 

26 Type 1 non-irrigation right 
retired after 6/12/80 A.R.S. § 45-469 30 90 120 

27 
Restoration of retired 
irriga- tion grandfathered 
right 

A.R.S. § 45-469(O) 30 90 120 

28 

Revised certificate for new 
or additional points of 
with- drawal for a Type 2 
right 

A.R.S. § 45-471(C) 45 45 90 

29 

Conveyance of irrigation 
grandfathered right for 
elec- trical energy 
generation 

A.R.S. § 45-472(B)(2) 30 90 120 

30 

Conveyance of irrigation 
grandfathered right for 
non- irrigation use within 
service area 

A.R.S. § 45-472(C) 30 90 120 

31 Contract to supply 
groundwater A.R.S. § 45-492(C) 15 90 105 

32 

Extension of service area 
to provide 
disproportionally large 
amount of water to large 
user 

A.R.S. § 45-493(A)(2) 15 90 105 

33 Addition/exclusion of acres 
by irrigation district A.R.S. § 45-494.01(A) 30 90 120 

34 

Delivery of groundwater 
from an irrigation district 
to a general industrial use 
permit holder 

A.R.S. § 45-497(B) 15 60 75 

35 Issuance/renewal/modifica- 
tion of dewatering permit 

A.R.S. §§ 45-513 and 
45-527 30 70 100 

36 

Issuance/renewal/modifica- 
tion of mineral extraction 
and metallurgical 
processing permit 

A.R.S. §§ 45-514 and 
45-527 30 70 100 

37 
Issuance/renewal/modifica- 
tion of general industrial 
use permit 

A.R.S. §§ 45-515, 45- 
521, 45-522, 45- 523, 
45-524, and 45- 527 

30 70 100 

38 

Issuance/renewal/modifica- 
tion of poor quality 
ground- water withdrawal 
permit 

A.R.S. §§ 45-516 and 
45-527 30 70 100 

39 

Issuance/renewal/modifica- 
tion of temporary permit 
for electrical energy 
generation 

A.R.S. §§ 45-517 and 
45-527 30 70 100 
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No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

40 
Issuance/extension/ 
modification of temporary 
dewatering permit 

A.R.S. §§ 45-518 and 
45-527 30 70 100 

41 Emergency temporary 
dewatering permit A.R.S. § 45-518(D) 3 7 10 

42 
Issuance/renewal/modifica- 
tion of drainage water 
with- drawal permit 

A.R.S. §§ 45-519 and 
45-527 30 70 100 

43 
Issuance/renewal/modifica- 
tion of hydrologic testing 
permit 

A.R.S. §§ 45-519.01, 
45-521, 45-522, 45- 

524, and 45-527 
30 15 45 

44 Change of location of use A.R.S. §§ 45- 520(A), 
45-521, and 45-527 30 30 60 

45 
Conveyance of a 
groundwater withdrawal 
permit 

A.R.S. § 45-520(B) 30 30 60 

46 

Transportation of 
groundwater withdrawn in 
McMullen Valley Basin to 
an active management area 

A.R.S. § 45-552(B) 45 105 150 

47 

Transportation of 
groundwater withdrawn in 
Harquahala irrigation non-
expansion area to an initial 
active management area 

A.R.S. § 45-554(B) 45 105 150 

48 

Transportation of 
groundwater withdrawn in 
Big Chino subbasin to an 
initial active management 
area 

A.R.S. § 45-555(B) 45 105 150 

49 

Well spacing requirements 
for withdrawing 
groundwater for 
transportation to an active 
management area 

A.R.S. § 45-559 45 105 150 

50 

Groundwater 
replenishment district’s 
preliminary or long- term 
replenishment plan ** 

A.R.S. § 45-576.03 
As prescribed by 

A.R.S. 
§ 45-576.03(A) 

As prescribed 
by 

A.R.S. § 45-
576.03 (B), (C), 

(D), and (E) 

As prescribed 
by 

A.R.S. § 45- 
576.03 

51 
Conservation district or 
water district long-term 
replenishment plan ** 

A.R.S. §§ 45-576.03, 
45-576.02(C), and 45-

576.02(E) 

As prescribed by 
A.R.S. § 45-

576.03(I) 

As prescribed 
by 

A.R.S. § 45-
576.03(J), (K), 
(L), and (M) 

As prescribed 
by 

A.R.S. § 45- 
576.03 
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No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

52 Notice of intent to abandon 
a well 

A.R.S. § 45-594 and 
A.A.C. R12-15-816 15 15 30 

53 Well construction request 
for variance 

A.R.S. §§ 45-594, 45- 
596(D), and 

A.A.C. R12-15-820 
15 30 45 

54 Well driller license A.R.S. § 45-595(C) 25 65 90 

55 Single well license A.R.S. § 45-595(D) 25 65 90 

56 Renewal or reactivation of 
well drilling license 

A.R.S. § 45-595(C) 
A.A.C. R12-15-806 25 15 40 

57 Notice of intent to drill A.R.S. § 45-596, and 
A.A.C. R12-15-810 15 0 15 

58 Well construction permit A.R.S. § 45-599 30 60 90 

59 Alternative water 
measuring devices 

A.R.S. § 45-604 and 
A.A.C. R12-15-909 15 60 75 

60 Underground storage 
facility permit 

A.R.S. §§ 45-811.01 
and 45-871.01 

As prescribed by 
A.R.S. § 45-
871.01(B) 

  

As prescribed 
by 

A.R.S. § 45- 
871.01(D), (G), 

and 
(H) 

As prescribed 
by 

A.R.S. § 45- 
871.01 

  

61 Groundwater savings 
facility permit 

A.R.S. §§ 45-812.01 
and 45-871.01 

As prescribed by 
A.R.S. 

§ 45-871.01(B) 

As prescribed 
by 

A.R.S. § 45- 
871.01(D), (G), 

and 

As prescribed 
by 

A.R.S. § 45- 
871.01 

62 
Storage facility permit 
renewal/conveyance/ 
modification 

A.R.S. §§ 45-814.01 
and 45-871.01 

As prescribed by 
A.R.S. 

§ 45-871.01(B) 
  

As prescribed 
by 

A.R.S. § 45- 
871.01(D), (G), 

and 
(H) 

As prescribed 
by 

A.R.S. § 45- 
871.01 

  

63 Water storage permit 
modification/conveyance 

A.R.S. §§ 45-831.01 
and 45-871.01 

As prescribed by 
A.R.S. §§ 45-

831.01(G) and 45-
871.01(B) and 

(E) 

As prescribed 
by 

A.R.S. §§ 45- 
831.01(G) and 
45- 871.01(D), 

(E), (G), 
and (H) 

As prescribed 
by 

A.R.S. §§ 45- 
831.01(G) and 

45- 
871.01 

64 Recovery well permit A.R.S. §§ 45-834.01 
and 45-871.01 

As prescribed by 
A.R.S. § 45-
871.01(B) 

  

As prescribed 
by 

A.R.S. § 45- 
871.01(F), (G), 

and 
(H) 

As prescribed 
by 

A.R.S. § 45- 
871.01 

  

65 Emergency temporary 
recovery well permit A.R.S. § 45-834.01(D) 5 10 15 
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No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

66 
Issuance/renewal/modifica- 
tion of water exchange 
permit 

A.R.S. §§ 45-1041, 
45-1042, and 45- 1045 

As prescribed by 
A.R.S. § 45-

1042(A) 

As prescribed 
by 

A.R.S. § 45-
1042(B), (C), 

and (D) 

As prescribed 
by 

A.R.S. § 45-
1042 

67 

Modification of previously 
enrolled or permitted water 
exchange/non-Colorado 
River 

A.R.S. § 45-1041(B) 60 90 150 

68 
Construction, enlargement, 
repair, alteration, or 
removal of a dam 

A.R.S. §§ 45-1203, 
45-1206, and 45- 1207 120 60 180 

69 Weather modification 
license A.R.S. § 45-1601 15 60 75 

70 Certificate of Assured 
Water Supply (CAWS) 

A.A.C. R12-15-704, 
A.R.S. §§ 45-576 and 

45-578 
150 60 210 

71 

Designation or 
Modification of 
Designation of Assured 
Water Supply (DAWS) 

A.A.C. R12-15-710 and 
R12-15-714; A.R.S. 

§45-576 
150 60 210 

72 Analysis of Assured Water 
Supply 

A.A.C. R12-15-703, 
A.R.S. § 45-576(H) 150 30 180 

73 Water Report A.A.C. R12-15-713, 
A.R.S. § 45-108 60 75 60 45 120 

74 

Designation or 
Modification of 
Designation of Adequate 
Water Supply 

A.A.C. R12-15-714, 
A.A.C. R12-15-715 

A.R.S. § 45-108 
150 60 210 

75 Analysis of Adequate 
Water Supply 

A.R.S. § 45-108 
A.A.C. R12-15-712 60 90 60 30 120 

76 

Final petition to establish 
new service area right by 
city, town or private water 
company 

A.R.S. § 45-492(A) 30 60 90 

77 

Application for permit to 
transport groundwater 
away from the Yuma 
groundwater basin  

A.R.S. § 45-547 120 300 420 

78 

Application for substitution 
of acres to allow irrigation 
with Central Arizona 
Project in an active 
management area 

A.R.S. § 45-452(B) 30 60 90 

79 

Application for approval of 
development plan to retire 
irrigation grandfathered 
right for Type I non-
irrigation grandfathered 
right 

A.R.S. § 45-469(A)(2) 
and (B) 30 60 90 
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No. License Legal Authority Completeness 
Review (Days)* 

Substantive 
Review 
(Days)* 

Overall Time- 
frame (Days)* 

80 
Application for assignment 
of Type A certificate of 
assured water supply 

A.R.S. § 45-579;  
A.C.C. R12-15-705 90 30 120 

81 
Application for assignment 
of Type B certificate of 
assured water supply  

A.R.S. § 45-579;  
A.C.C. R12-15-706 90 30 120 

82 

Application for 
classification of Type A 
certificate of assured water 
supply 

A.C.C. R12-15-707 30 15 45 

83 

Application for new 
certificate of assured water 
supply pursuant to A.A.C. 
R12-15-704(G) 

A.C.C. R12-15-704(G) 150 60 210 

84 

Application for letter 
stating that owner is not 
required to obtain a 
certificate of assured water 
supply  

A.C.C. R12-15-704(M) 60 30 90 

85 

Application for 
extinguishment of 
grandfathered right for 
extinguishment credits 

A.C.C. R12-15-723(A) 60 30 90 

86 
Application for 
conveyance of 
extinguishment credits 

A.C.C. R12-15-723(G) 60 30 90 

87 

Application for exemption 
from adequate water 
supply requirements based 
on substantial capital 
investment  

A.R.S. § 45-108.02 90 30 120 

88 

Application for exemption 
from adequate water 
supply requirements based 
on an adequate water 
supply within twenty years  

A.R.S. § 45-108.03 90 30 120 

89 Application for re-issuance 
of drill card to new driller A.R.S. § 45-596 10 0 10 

90 
Application for equipment 
license for weather control 
or cloud modification 

A.R.S. § 45-1605 15 60 75 

 

ARTICLE 8. WELL CONSTRUCTION AND LICENSING OF WELL DRILLERS 
 

R12-15-811.   Minimum Well Construction Requirements 
 
A. Well casing 

1. No change 
 

2. No change 
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3. Thermoplastic casing shall be installed in an oversized drillhole without driving. 
Thermoplastic casing shall conform with American Society for Testing and 
Materials ATSM International Standard Specification F480-89 (1989) F480-
14(2014), which is incorporated herein by reference and is on file with the Office 
of the Secretary of State. Rivets or screws used in the casing joints shall not 
penetrate the inside of the casing. 

 
4. Steel casing shall be new or in like-new condition, free from pits or breaks, and 

shall conform with American Society for Testing and Materials ASTM 
International Standard Specification A53-89a (1989)A53/53M-20 (2020), A139-
89b (1989) A139/139M-16 (2016) or A312/A312M-89a (1989) A312/312M-20 
(2021), whichever is applicable, all of which are incorporated herein by reference 
and are on file with the Office of the Secretary of State. 

 
5. Copies of the American Society for Testing and Materials ASTM International 

standard specifications references to in subsections (3) and (4) above may be 
obtained with these rules at the Office of the Secretary of State of the State of 
Arizona, State Capitol, West Wing, Phoenix, Arizona 85007; from the Department 
of Water Resources, 3550 N. Central Ave., Phoenix, AZ  85012 1110 W. 
Washington Street, Suite 300, Phoenix, AZ 85007; and from the American Society 
for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-
2959.  This rule does not include any later amendments or editions of those standard 
specifications.  
 

B. No change 
1. No change  

 
2. No change 

 
3. No change 

 
4. No change 

 
C. No change 

D. No change 
1. No change 

E. No change 

F. No change 
1. No change 
2. No change 
3. No change 

G. No change 
1. No change 
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2. No change 

H. No change 
1. No change 
2. No change 

I. No change 
    

R12-15-814. Disinfection of Wells 

A well drilling contractor shall disinfect any well from which the water to be withdrawn is 
intended to be utilized for human consumption or culinary purposes without prior 
treatment before removing the drill rig from the well site in accordance with the 
requirements contained in Engineering Bulletin No. 8, “Disinfection of Water Systems”, 
issued by the Arizona Department of  Health Services in August 1978, and Engineering 
Bulletin No. 10, “Guidelines for the Construction of Water Systems”, issued by the 
Arizona Department of Health Services in May 1978, both of which are incorporated by 
reference and are on file with the Office of the Secretary of State. Copies of the 
Engineering Bulletins referred to above may be obtained with these rules at the Office of 
the Secretary of State of the State of Arizona, State Capitol, West Wing, Phoenix, Arizona 
85007, and from the Department of Water Resources, 3550 N. Central Avenue, Phoenix, 
AZ 85012 1110 W. Washington Street, Suite 300, Phoenix, AZ 85007. This rule does not 
include any later amendments or editions of those Bulletins. 

 
 

ARTICLE 12. DAM SAFETY PROCEDURES 
 

R12-15-1224. Emergency Procedures 

A. No change. 
1. No change 

a. No change 
b. No change 
c. No change 
d. No change 
e. No change 
f. No change 
g. No change 
h. No change 
i. No change 
j. No change 
k. No change 
l. No change 
m. No change 

2. In case of an emergency, the owner shall telephone the Arizona Department of Public 
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Safety’s emergency numbers at (800) 411-2336 or (602) 223-2000. 

B. No change 
1. No change 
2. No change 
3. No change 
4. No change 
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 1. Administration and General Provisions (Refs & Annos)
Article 1. Department of Water Resources (Refs & Annos)

A.R.S. § 45-105

§ 45-105. Powers and duties of director

Effective: January 1, 2018
Currentness

A. The director may:

1. Formulate plans and develop programs for the practical and economical development, management, conservation and use of
surface water, groundwater and the watersheds in this state, including the management of water quantity and quality.

2. Investigate works, plans or proposals pertaining to surface water and groundwater, including management of watersheds, and
acquire, preserve, publish and disseminate related information the director deems advisable.

3. Collect and investigate information on and prepare and devise means and plans for the development, conservation and
utilization of all waterways, watersheds, surface water, groundwater and groundwater basins in this state and of all related
matters and subjects, including irrigation, drainage, water quality maintenance, regulation of flow, diversion of running streams
adapted for development in cooperating with the United States or by this state independently, flood control, utilization of water
power, prevention of soil waste and storage, conservation and development of water for every useful purpose.

4. Measure, survey and investigate the water resources of this state and their potential development and cooperate and contract
with agencies of the United States for such purposes.

5. Acquire, hold and dispose of property, including land, rights-of-way, water and water rights, as necessary or convenient for
the performance of the groundwater and water quality management functions of the department.

6. Acquire, other than by condemnation, construct, improve, maintain and operate early warning systems for flood control
purposes and works for the recovery, storage, treatment and delivery of water.

7. Accept grants, gifts or donations of money or other property from any source, which may be used for any purpose consistent
with this title. All property acquired by the director is public property and is subject to the same tax exemptions, rights and
privileges granted to municipalities, public agencies and other public entities.

8. Enter into an interagency contract or agreement with any public agency pursuant to title 11, chapter 7, article 31 and contract,
act jointly or cooperate with any person to carry out the purposes of this title.
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9. Prosecute and defend all rights, claims and privileges of this state respecting interstate streams.

10. Initiate and participate in conferences, conventions or hearings, including meetings of the Arizona water resources advisory
board, congressional hearings, court hearings or hearings of other competent judicial or quasi-judicial departments, agencies
or organizations, and negotiate and cooperate with agencies of the United States or of any state or government and represent
this state concerning matters within the department's jurisdiction.

11. Apply for and hold permits and licenses from the United States or any agency of the United States for reservoirs, dam sites
and rights-of-way.

12. Receive and review all reports, proposed contracts and agreements from and with the United States or any agencies, other
states or governments or their representatives and recommend to the governor and the legislature action to be taken on such
reports, proposed contracts and agreements. The director shall take action on such reports, if authorized by law, and review and
coordinate the preparation of formal comments of this state on both the preliminary and final reports relating to water resource
development of the United States army corps of engineers, the United States secretary of the interior and the United States
secretary of agriculture, as provided for in the flood control act of 1944 (58 Stat. 887; 33 United States Code § 701-1).

13. Contract with any person for imported water or for the acquisition of water rights or rights to withdraw, divert or use surface
water or groundwater as necessary for the performance of the groundwater management functions of the director prescribed by

chapter 2 of this title.2 If water becomes available under any contract executed under this paragraph, the director may contract
with any person for its delivery or exchange for any other water available.

14. Recommend to the administrative heads of agencies, boards and commissions of this state, and political subdivisions of this
state, rules to promote and protect the rights and interests of this state and its inhabitants in any matter relating to the surface
water and groundwater in this state.

15. Conduct feasibility studies and remedial investigations relating to groundwater quality and enter into contracts and
cooperative agreements under section 104 of the comprehensive environmental response, compensation, and liability act of
1980 (P.L. 96-510) to conduct such studies and investigations.

16. Dispose informally by stipulation, agreed settlement, consent order or alternative means of dispute resolution, including
arbitration, if the parties and director agree, or by default of any case in which a hearing before the director is required or
allowed by law.

17. Cooperate and coordinate with the appropriate governmental entities in Mexico regarding water planning in areas near the
border between Mexico and Arizona and for the exchange of relevant hydrological information.

B. The director shall:
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1. Exercise and perform all powers and duties vested in or imposed on the department and adopt and issue rules necessary to
carry out the purposes of this title.

2. Administer all laws relating to groundwater, as provided in this title.

3. Be responsible for the supervision and control of reservoirs and dams of this state and, when deemed necessary, conduct
investigations to determine whether the existing or anticipated condition of any dam or reservoir in this state is or may become
a menace to life and property.

4. Coordinate and confer with and may contract with:

(a) The Arizona power authority, the game and fish commission, the state land department, the Arizona outdoor recreation
coordinating commission, the Arizona commerce authority, the department of health services, active management area water
authorities or districts and political subdivisions of this state with respect to matters within their jurisdiction relating to surface
water and groundwater and the development of state water plans.

(b) The department of environmental quality with respect to title 49, chapter 23 for its assistance in the development of state
water plans.

(c) The department of environmental quality regarding water plans, water resource planning, water management, wells, water
rights and permits, and other appropriate provisions of this title pertaining to remedial investigations, feasibility studies, site
prioritization, selection of remedies and implementation of the water quality assurance revolving fund program pursuant to title

49, chapter 2, article 5.4

(d) The department of environmental quality regarding coordination of databases that are necessary for activities conducted
pursuant to title 49, chapter 2, article 5.

5. Cooperate with the Arizona power authority in the performance of the duties and functions of the authority.

6. Maintain a permanent public depository for existing and future records of stream flow, groundwater levels and water quality
and other data relating to surface water and groundwater.

7. Maintain a public docket of all matters before the department that may be subject to judicial review pursuant to this title.

8. Investigate and take appropriate action on any complaints alleging withdrawals, diversions, impoundments or uses of surface
water or groundwater that may violate this title or the rules adopted pursuant to this title.

9. Report to and consult with the Arizona water resources advisory board at regular intervals.
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10. Adopt an official seal for the authentication of records, orders, rules and other official documents and actions.

11. Provide staff support to the Arizona water protection fund commission established pursuant to chapter 12 of this title.5

12. Exercise and perform all powers and duties invested in the chairperson of the Arizona water banking authority commission

as prescribed by chapter 14 of this title.6

13. Provide staff support to the Arizona water banking authority established pursuant to chapter 14 of this title.

14. In the year following each regular general election, present information to the committees with jurisdiction over water issues
in the house of representatives and the senate. A written report is not required but the presentation shall include information
concerning the following:

(a) The current status of the water supply in this state and any likely changes in that status.

(b) Issues of regional and local drought effects, short-term and long-term drought management efforts and the adequacy of
drought preparation throughout the state.

(c) The status of current water conservation programs in this state.

(d) The current state of each active management area and the level of progress toward management goals in each active
management area.

(e) Issues affecting management of the Colorado river and the reliability of this state's two million eight hundred thousand acre-
foot allocation of Colorado river water, including the status of water supplies in and issues related to the Colorado river basin
states and Mexico.

(f) The status of any pending or likely litigation regarding surface water adjudications or other water related litigation and the
potential impacts on this state's water supplies.

(g) The status of Indian water rights settlements and related negotiations that affect this state.

(h) Other matters related to the reliability of this state's water supplies, the responsibilities of the department and the adequacy
of the department's and other entities' resources to meet this state's water management needs.

Credits
Added by Laws 1980, 4th S.S., Ch. 1, § 35, eff. June 12, 1980. Amended by Laws 1986, Ch. 11, § 2, eff. April 4, 1986; Laws
1986, Ch. 154, § 1, eff. April 18, 1986; Laws 1986, Ch. 368, § 126; Laws 1986, Ch. 368, § 127, eff. July 1, 1987; Laws 1990,
Ch. 181, § 2; Laws 1991, Ch. 19, § 1; Laws 1992, Ch. 3, § 1, eff. March 24, 1992; Laws 1992, Ch. 94, § 6; Laws 1992, Ch.
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156, § 22; Laws 1992, Ch. 270, § 1; Laws 1992, Ch. 282, § 1; Laws 1992, Ch. 319, § 45; Laws 1994, Ch. 278, § 5; Laws 1994,
Ch. 296, § 1, eff. April 25, 1994; Laws 1996, Ch. 308, § 1, eff. April 30, 1996; Laws 1997, Ch. 287, § 14, eff. April 29, 1997;
Laws 1998, Ch. 57, § 67; Laws 2002, Ch. 287, § 10; Laws 2003, Ch. 248, § 1, eff. May 21, 2003; Laws 2012, Ch. 170, § 77;
Laws 2017, Ch. 313, § 39, eff. Jan. 1, 2018.

Footnotes
1 Section 11-951 et seq.
2 Section 45-401 et seq.
3 Section 49-201 et seq.
4 Section 49-281 et seq.
5 Section 45-2101 et seq.
6 Section 45-2401 et seq.
A. R. S. § 45-105, AZ ST § 45-105
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 2. Groundwater Code (Refs & Annos)
Article 10. Wells (Refs & Annos)

A.R.S. § 45-594

§ 45-594. Well construction standards; remedial measures

Currentness

A. The director shall adopt rules establishing construction standards for new wells and replacement wells, the deepening and
abandonment of existing wells and the capping of open wells.

B. All well construction, replacement, deepening and abandonment operations shall comply with the rules adopted pursuant to
this section. A well owner shall cap an open well according to the rules adopted pursuant to subsection A.

C. If the director determines that a well is not capped in compliance with the rules adopted pursuant to subsection A, that the
well is dangerous to property or public health or safety and that there is not sufficient time to issue and enforce an order relative
to its capping, the director may employ remedial measures necessary to protect property or public health or safety. The remedial
measures may include remaining in full charge and control of the well site until the well has been rendered safe and capping
the well. This subsection does not relieve an owner or operator of a well from the legal duties, obligations and liabilities arising
from such ownership or operation.

Credits
Added by Laws 1980, 4th S.S., Ch. 1, § 86, eff. June 12, 1980. Amended by Laws 1986, Ch. 154, § 11, eff. April 18, 1986.

A. R. S. § 45-594, AZ ST § 45-594
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)

End of Document © 2021 Thomson Reuters. No claim to original U.S. Government Works.
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 6. Dams and Reservoirs (Refs & Annos)
Article 1. Supervision of Dams, Reservoirs and Projects (Refs & Annos)

A.R.S. § 45-1202

§ 45-1202. Jurisdiction of director of water resources; records; rules; notice of exemption

Currentness

A. All dams are under the jurisdiction of the director of water resources. Dams of the state, or any political subdivisions thereof,
or dams of public utilities, and all dams within the state are included within the jurisdiction conferred by this section. It is
unlawful to construct, reconstruct, repair, operate, maintain, enlarge, remove or alter any dam except upon approval of the
director.

B. The records pertaining to dam supervision are public documents.

C. The director shall adopt and revise rules and issue general orders to effectuate this article.

D. To qualify for an exemption for a release-contained barrier, the owner of an existing or proposed release-contained barrier
shall submit to the director a notice of exemption. The director shall accept or reject a notice of exemption within thirty days
after receipt of both of the following:

1. A statement signed by the owner that:

(a) The storage capacity of the release-contained barrier would be contained within property that the release-contained barrier
owner owns, operates, controls, maintains or manages and that is not open to the public.

(b) The release-contained barrier owner will maintain downstream containment structures or sites with sufficient containment
throughout the useful life of the release-contained barrier.

2. A topographic site plan that shows:

(a) The property lines and ownership status of the land.

(b) Any areas of the property that are open to the public.

(c) The locations and storage capacities of the release-contained barrier and the downstream containment structures or sites.
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E. The director may conduct site inspections to verify the release-contained barrier exemption.

Credits
Formerly § 45-702. Amended by Laws 1970, Ch. 204, § 193; Laws 1971, Ch. 49, § 14, eff. April 13, 1971; Laws 1980, 4th
S.S., Ch. 1, § 88, eff. June 12, 1980. Renumbered as § 45-1202 by Laws 1987, Ch. 2, § 4, eff. Feb. 27, 1987. Amended by
Laws 1999, Ch. 187, § 12.

A. R. S. § 45-1202, AZ ST § 45-1202
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)
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Arizona Revised Statutes Annotated
Title 41. State Government (Refs & Annos)

Chapter 6. Administrative Procedure (Refs & Annos)
Article 1. General Provisions (Refs & Annos)

A.R.S. § 41-1001

§ 41-1001. Definitions

Effective: September 29, 2021
Currentness

In this chapter, unless the context otherwise requires:

1. “Agency” means any board, commission, department, officer or other administrative unit of this state, including the agency
head and one or more members of the agency head or agency employees or other persons directly or indirectly purporting to act
on behalf or under the authority of the agency head, whether created under the Constitution of Arizona or by enactment of the
legislature. Agency does not include the legislature, the courts or the governor. Agency does not include a political subdivision
of this state or any of the administrative units of a political subdivision, but does include any board, commission, department,
officer or other administrative unit created or appointed by joint or concerted action of an agency and one or more political
subdivisions of this state or any of their units. To the extent an administrative unit purports to exercise authority subject to this
chapter, an administrative unit otherwise qualifying as an agency must be treated as a separate agency even if the administrative
unit is located within or subordinate to another agency.

2. “Appealable agency action” has the same meaning prescribed in § 41-1092.

3. “Audit” means an audit, investigation or inspection pursuant to title 23, chapter 2 or 4.1

4. “Code” means the Arizona administrative code, which is published pursuant to § 41-1011.

5. “Committee” means the administrative rules oversight committee.

6. “Contested case” means any proceeding, including rate making, except rate making pursuant to article XV, Constitution of
Arizona, price fixing and licensing, in which the legal rights, duties or privileges of a party are required or permitted by law,
other than this chapter, to be determined by an agency after an opportunity for an administrative hearing.

7. “Council” means the governor's regulatory review council.
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8. “Delegation agreement” means an agreement between an agency and a political subdivision that authorizes the political
subdivision to exercise functions, powers or duties conferred on the delegating agency by a provision of law. Delegation

agreement does not include intergovernmental agreements entered into pursuant to title 11, chapter 7, article 3.2

9. “Emergency rule” means a rule that is made pursuant to § 41-1026.

10. “Fee” means a charge prescribed by an agency for an inspection or for obtaining a license.

11. “Final rule” means any rule filed with the secretary of state and made pursuant to an exemption from this chapter in §
41-1005, made pursuant to § 41-1026, approved by the council pursuant to § 41-1052 or 41-1053 or approved by the attorney
general pursuant to § 41-1044. For purposes of judicial review, final rule includes expedited rules pursuant to § 41-1027.

12. “General permit” means a regulatory permit, license or agency authorization that is for facilities, activities or practices in
a class that are substantially similar in nature and that is issued or granted by an agency to a qualified applicant to conduct
identified operations or activities if the applicant meets the applicable requirements of the general permit, that requires less
information than an individual or traditional permit, license or authorization and that does not require a public hearing.

13. “License” includes the whole or part of any agency permit, certificate, approval, registration, charter or similar form of
permission required by law, but does not include a license required solely for revenue purposes.

14. “Licensing” includes the agency process respecting the grant, denial, renewal, revocation, suspension, annulment,
withdrawal, change, reduction, modification or amendment of a license, including an existing permit, certificate, approval,
registration, charter or similar form of permission, approval or authorization obtained from an agency by the holder of a license.

15. “Licensing decision” means any action by an agency to grant or deny any request for permission, approval or authorization
issued in response to any request from an applicant for a license or to the holder of a license to exercise authority within the
scope of the license.

16. “Party” means each person or agency named or admitted as a party or properly seeking and entitled as of right to be admitted
as a party.

17. “Person” means an individual, partnership, corporation, association, governmental subdivision or unit of a governmental
subdivision, a public or private organization of any character or another agency.

18. “Preamble” means:

(a) For any rulemaking subject to this chapter, a statement accompanying the rule that includes:

(i) Reference to the specific statutory authority for the rule.

http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1026&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1005&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1005&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1026&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1052&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1053&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1044&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)
http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000251&cite=AZSTS41-1027&originatingDoc=NED3AF1B0E84611EBBD0184F36EF17D1E&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)


§ 41-1001. Definitions, AZ ST § 41-1001

 © 2021 Thomson Reuters. No claim to original U.S. Government Works. 3

(ii) The name and address of agency personnel with whom persons may communicate regarding the rule.

(iii) An explanation of the rule, including the agency's reasons for initiating the rulemaking.

(iv) A reference to any study relevant to the rule that the agency reviewed and either proposes to rely on in its evaluation of or
justification for the rule or proposes not to rely on in its evaluation of or justification for the rule, where the public may obtain
or review each study, all data underlying each study and any analysis of each study and other supporting material.

(v) The economic, small business and consumer impact summary, or in the case of a proposed rule, a preliminary summary and
a solicitation of input on the accuracy of the summary.

(vi) A showing of good cause why the rule is necessary to promote a statewide interest if the rule will diminish a previous grant
of authority of a political subdivision of this state.

(vii) Such other matters as are prescribed by statute and that are applicable to the specific agency or to any specific rule or
class of rules.

(b) In addition to the information set forth in subdivision (a) of this paragraph, for a proposed rule, the preamble also shall
include a list of all previous notices appearing in the register addressing the proposed rule, a statement of the time, place and
nature of the proceedings for the making, amendment or repeal of the rule and where, when and how persons may request an
oral proceeding on the proposed rule if the notice does not provide for one.

(c) In addition to the information set forth in subdivision (a) of this paragraph, for an expedited rule, the preamble also shall
include a statement of the time, place and nature of the proceedings for the making, amendment or repeal of the rule and an
explanation of why expedited proceedings are justified.

(d) For a final rule, except an emergency rule, the preamble also shall include, in addition to the information set forth in
subdivision (a), the following information:

(i) A list of all previous notices appearing in the register addressing the final rule.

(ii) A description of the changes between the proposed rules, including supplemental notices and final rules.

(iii) A summary of the comments made regarding the rule and the agency response to them.

(iv) A summary of the council's action on the rule.

(v) A statement of the rule's effective date.
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(e) In addition to the information set forth in subdivision (a) of this paragraph, for an emergency rule, the preamble also shall
include an explanation of the situation justifying the rule being made as an emergency rule, the date of the attorney general's
approval of the rule and a statement of the emergency rule's effective date.

19. “Provision of law” means the whole or a part of the federal or state constitution, or of any federal or state statute, rule of
court, executive order or rule of an administrative agency.

20. “Register” means the Arizona administrative register, which is:

(a) This state's official publication of rulemaking notices that are filed with the office of secretary of state.

(b) Published pursuant to § 41-1011.

21. “Rule” means an agency statement of general applicability that implements, interprets or prescribes law or policy, or
describes the procedure or practice requirements of an agency. Rule includes prescribing fees or the amendment or repeal of a
prior rule but does not include intraagency memoranda that are not delegation agreements.

22. “Rulemaking” means the process to make a new rule or amend, repeal or renumber a rule.

23. “Small business” means a concern, including its affiliates, which is independently owned and operated, which is not
dominant in its field and which employs fewer than one hundred full-time employees or which had gross annual receipts of less
than four million dollars in its last fiscal year. For purposes of a specific rule, an agency may define small business to include
more persons if it finds that such a definition is necessary to adapt the rule to the needs and problems of small businesses and
organizations.

24. “Substantive policy statement” means a written expression which informs the general public of an agency's current approach
to, or opinion of, the requirements of the federal or state constitution, federal or state statute, administrative rule or regulation,
or final judgment of a court of competent jurisdiction, including, where appropriate, the agency's current practice, procedure or
method of action based upon that approach or opinion. A substantive policy statement is advisory only. A substantive policy
statement does not include internal procedural documents which only affect the internal procedures of the agency and does not
impose additional requirements or penalties on regulated parties, confidential information or rules made in accordance with
this chapter.

Credits
Added by Laws 1986, Ch. 232, § 4, eff. Jan. 1, 1987. Amended by Laws 1994, Ch. 363, § 1, eff. Jan. 1, 1995; Laws 1995, Ch.
251, § 2; Laws 1997, Ch. 221, § 182; Laws 1998, Ch. 57, § 17; Laws 2002, Ch. 334, § 2; Laws 2004, Ch. 288, § 1; Laws 2010,
Ch. 287, § 4; Laws 2012, Ch. 352, § 1; Laws 2014, Ch. 204, § 1; Laws 2018, Ch. 178, § 6; Laws 2021, Ch. 161, § 2.
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Footnotes
1 Section 23-201 et seq. or 23-601 et seq.
2 Section 11-951 et seq.
A. R. S. § 41-1001, AZ ST § 41-1001
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 1. Administration and General Provisions (Refs & Annos)
Article 1. Department of Water Resources (Refs & Annos)

A.R.S. § 45-101

§ 45-101. Definitions

Currentness

In this title, unless the context otherwise requires:

1. “Appropriator” means the person or persons initiating or perfecting the right to use appropriable water based on state law,
or the person's successor or successors in interest.

2. “Department” means the department of water resources.

3. “Director” means the director of water resources, who is also the director of the department.

4. “Effluent” means water that has been collected in a sanitary sewer for subsequent treatment in a facility that is regulated

pursuant to title 49, chapter 2.1 Such water remains effluent until it acquires the characteristics of groundwater or surface water.

5. “Groundwater” means water under the surface of the earth regardless of the geologic structure in which it is standing or
moving. Groundwater does not include water flowing in underground streams with ascertainable beds and banks.

6. “Interstate stream” means any stream constituting or flowing along the exterior boundaries of this state, and any tributary
originating in another state or foreign country and flowing into or through this state.

7. “Riparian area” means a geographically delineated area with distinct resource values, that is characterized by deep-rooted
plant species that depend on having roots in the water table or its capillary zone and that occurs within or adjacent to a natural
perennial or intermittent stream channel or within or adjacent to a lake, pond or marsh bed maintained primarily by natural
water sources. Riparian area does not include areas in or adjacent to ephemeral stream channels, artificially created stockponds,
man-made storage reservoirs constructed primarily for conservation or regulatory storage, municipal and industrial ponds or
man-made water transportation, distribution, off-stream storage and collection systems.

8. “Sanitary sewer” means any pipe or other enclosed conduit that carries, among other substances, any water-carried wastes
from the human body from residences, commercial buildings, industrial plants or institutions.

http://www.westlaw.com/Browse/Home/StatutesCourtRules/ArizonaStatutesCourtRules?transitionType=DocumentItem&contextData=(sc.Search)&rs=clbt1.0&vr=3.0
http://www.westlaw.com/Browse/Home/StatutesCourtRules/ArizonaStatutesCourtRules?guid=N6136723070C411DAA16E8D4AC7636430&transitionType=DocumentItem&contextData=(sc.Search)&rs=clbt1.0&vr=3.0
http://www.westlaw.com/Browse/Home/StatutesCourtRules/ArizonaStatutesCourtRules?guid=N617FFE5070C411DAA16E8D4AC7636430&transitionType=DocumentItem&contextData=(sc.Search)&rs=clbt1.0&vr=3.0
http://www.westlaw.com/Link/Document/FullText?findType=l&cite=lk(AZSTT45C1R)&originatingDoc=NE1A9B690717111DAA16E8D4AC7636430&refType=CM&sourceCite=A.R.S.+%c2%a7+45-101&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&pubNum=1000251&contextData=(sc.Search)
http://www.westlaw.com/Browse/Home/StatutesCourtRules/ArizonaStatutesCourtRules?guid=N61BF9F6070C411DAA16E8D4AC7636430&transitionType=DocumentItem&contextData=(sc.Search)&rs=clbt1.0&vr=3.0
http://www.westlaw.com/Link/Document/FullText?findType=l&cite=lk(AZSTT45C1ART1R)&originatingDoc=NE1A9B690717111DAA16E8D4AC7636430&refType=CM&sourceCite=A.R.S.+%c2%a7+45-101&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&pubNum=1000251&contextData=(sc.Search)


§ 45-101. Definitions, AZ ST § 45-101

 © 2021 Thomson Reuters. No claim to original U.S. Government Works. 2

9. “Surface water” means the waters of all sources, flowing in streams, canyons, ravines or other natural channels, or in definite
underground channels, whether perennial or intermittent, floodwater, wastewater or surplus water, and of lakes, ponds and
springs on the surface. For the purposes of administering this title, surface water is deemed to include central Arizona project
water.

Credits
Added by Laws 1980, 4th S.S., Ch. 1, § 35, eff. June 12, 1980. Amended by Laws 1991, Ch. 112, § 1; Laws 1992, Ch. 94, § 3;
Laws 1992, Ch. 298, § 2; Laws 1995, Ch. 9, § 1, eff. March 17, 1995; Laws 1999, Ch. 26, § 1, eff. Jan. 1, 2001.

Notes of Decisions (7)

Footnotes
1 Section 49-201 et seq.
A. R. S. § 45-101, AZ ST § 45-101
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 2. Groundwater Code (Refs & Annos)
Article 1. Administration (Refs & Annos)

A.R.S. § 45-402

§ 45-402. Definitions

Currentness

In this chapter, unless the context otherwise requires:

1. “Accounting period” means the calendar year, except such other twelve-month period as may be otherwise agreed upon by
the director and the owner of a farm or a district on behalf of its landowners.

2. “Active management area” means a geographical area which has been designated pursuant to article 2 of this chapter1 as
requiring active management of groundwater or, in the case of the Santa Cruz active management area, active management of
any water, other than stored water, withdrawn from a well.

3. “Animal industry use” means the production, growing and feeding of livestock, range livestock or poultry, as such terms
are defined in § 3-1201. Animal industry use is included in the term and general treatment of industry in this chapter, unless
specifically provided otherwise.

4. “City” or “town” means a city or town incorporated or chartered under the constitution and laws of this state.

5. “Conservation district” means a multi-county water conservation district established under title 48, chapter 22.2

6. “Convey” means to transfer the ownership of a grandfathered right from one person to another.

7. “Date of the designation of the active management area” means:

(a) With respect to an initial active management area, June 12, 1980.

(b) With respect to a subsequent active management area, the date on which the director's order designating the active
management area becomes effective as provided in § 45-414 or the date on which the final results of an election approving the
establishment of the active management area pursuant to § 45-415 are certified by the board of supervisors of the county or
counties in which the active management area is located.
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8. “Exempt well” means a well having a pump with a maximum capacity of not more than thirty-five gallons per minute which
is used to withdraw groundwater pursuant to § 45-454.

9. “Expanded animal industry use” means increased water use by an animal industrial enterprise on the land in use by the
enterprise on June 12, 1980 or on immediately adjoining land, excluding irrigation uses.

10. “Farm” means an area of irrigated land which is under the same ownership, which is served by a water distribution system
common to the irrigated land and to which can be applied common conservation, water measurement and water accounting
procedures.

11. “Farm unit” means:

(a) With respect to areas outside an active management area and with respect to an active management area other than the
Santa Cruz active management area, one or more farms which are irrigated with groundwater and which are contiguous or in
proximity to each other with similar soil conditions, crops and cropping patterns.

(b) With respect to the Santa Cruz active management area, one or more farms which are irrigated with water, other than stored
water, withdrawn from a well and which are contiguous or in proximity to each other with similar soil conditions, crops and
cropping patterns.

12. “Grandfathered right” means a right to withdraw and use groundwater pursuant to article 5 of this chapter3 based on the
fact of lawful withdrawals and use of groundwater prior to the date of the designation of an active management area.

13. “Groundwater basin” means an area which, as nearly as known facts permit as determined by the director pursuant to this
chapter, may be designated so as to enclose a relatively hydrologically distinct body or related bodies of groundwater, which
shall be described horizontally by surface description.

14. “Groundwater replenishment district” or “replenishment district” means a district that is established pursuant to title 48,

chapter 27.4

15. “Groundwater withdrawal permit” means a permit issued by the director pursuant to article 7 of this chapter.5

16. “Initial active management area” means the Phoenix, Prescott or Pinal active management area established by § 45-411, the
Tucson active management area established by § 45-411 and modified by § 45-411.02 and the Santa Cruz active management
area established by § 45-411.03.

17. “Integrated farming operation” means:
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(a) With respect to land within an irrigation non-expansion area, more than ten acres of land that are contiguous or in close
proximity, that may be irrigated pursuant to § 45-437, that are not under the same ownership and that are farmed as a single
farming operation.

(b) With respect to land within an active management area, two or more farms that are contiguous or in close proximity, that
collectively have more than ten irrigation acres and that are farmed as a single farming operation.

18. “Irrigate” means to apply water to two or more acres of land to produce plants or parts of plants for sale or human
consumption, or for use as feed for livestock, range livestock or poultry, as such terms are defined in § 3-1201.

19. “Irrigation acre” means an acre of land, as determined in § 45-465, subsection B, to which an irrigation grandfathered right
is appurtenant.

20. “Irrigation district” means a political subdivision, however designated, established pursuant to title 48, chapter 17 or 19.6

21. “Irrigation grandfathered right” means a grandfathered right determined pursuant to § 45-465.

22. “Irrigation non-expansion area” means a geographical area which has been designated pursuant to article 3 of this chapter7

as having insufficient groundwater to provide a reasonably safe supply for the irrigation of the cultivated lands at the current
rate of withdrawal.

23. “Irrigation use” means:

(a) With respect to areas outside an active management area and with respect to an active management area other than the Santa
Cruz active management area, the use of groundwater on two or more acres of land to produce plants or parts of plants for sale
or human consumption, or for use as feed for livestock, range livestock or poultry, as such terms are defined in § 3-1201.

(b) With respect to the Santa Cruz active management area, the use of water, other than stored water, withdrawn from a well on
two or more acres of land to produce plants or parts of plants for sale or human consumption, or for use as feed for livestock,
range livestock or poultry, as such terms are defined in § 3-1201.

24. “Irrigation water duty” or “water duty” means the amount of water in acre-feet per acre that is reasonable to apply to irrigated
land in a farm unit during the accounting period, as determined by the director pursuant to §§ 45-564 through 45-568 or as
prescribed in § 45-483.

25. “Member land” means real property that qualifies as a member land of a conservation district as provided by title 48, chapter
22.
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26. “Member service area” means the service area of a city, town or private water company that qualifies as a member service
area of a conservation district as provided by title 48, chapter 22.

27. “Non-irrigation grandfathered right” means a grandfathered right determined pursuant to § 45-463, 45-464, 45-469 or
45-472.

28. “Non-irrigation use” means:

(a) With respect to areas outside an active management area and with respect to an active management area other than the Santa
Cruz active management area, a use of groundwater other than an irrigation use.

(b) With respect to the Santa Cruz active management area, a use of water, other than stored water, withdrawn from a well,
other than an irrigation use.

29. “Person” means an individual, public or private corporation, company, partnership, firm, association, society, estate or trust,
any other private organization or enterprise, the United States, any state, territory or country or a governmental entity, political
subdivision or municipal corporation organized under or subject to the constitution and laws of this state.

30. “Private water company” means:

(a) With respect to areas outside an active management area and with respect to an active management area other than the
Santa Cruz active management area, any entity which distributes or sells groundwater, except a political subdivision or an entity

which is established pursuant to title 488 and which is not regulated as a public service corporation by the Arizona corporation
commission under a certificate of public convenience and necessity. A city or town is not a private water company.

(b) With respect to the Santa Cruz active management area, any entity which distributes or sells water, other than stored water,
withdrawn from a well, except a political subdivision or an entity which is established pursuant to title 48 and which is not
regulated as a public service corporation by the Arizona corporation commission under a certificate of public convenience and
necessity. A city or town is not a private water company.

31. “Service area” means:

(a) With respect to a city or town, the area of land actually being served water, for a non-irrigation use, by the city or town plus:

(i) Additions to such area which contain an operating distribution system owned by the city or town primarily for the delivery
of water for a non-irrigation use.

(ii) The service area of a city, town or private water company that obtains its water from the city pursuant to a contract entered
into prior to the date of the designation of the active management area.
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(b) With respect to a private water company, the area of land of the private water company actually being served water, for a
non-irrigation use, by the private water company plus additions to such area which contain an operating distribution system
owned by the private water company primarily for the delivery of water for a non-irrigation use.

32. “Service area of an irrigation district” means:

(a) With respect to an irrigation district which was engaged in the withdrawal, delivery and distribution of groundwater as
of the date of the designation of the active management area, the area of land within the boundaries of the irrigation district
actually being served water by the irrigation district at any time during the five years preceding the date of the designation of the
active management area plus any areas as of the date of the designation of the active management area within the boundaries
of the irrigation district which contain an operating system of canals, flumes, ditches and other works owned or operated by the
irrigation district. The service area may be modified pursuant to § 45-494.01.

(b) With respect to an irrigation district which was not engaged in the withdrawal, delivery and distribution of groundwater as
of the date of the designation of the active management area:

(i) The acres of member lands within the boundaries of the irrigation district which were legally irrigated at any time from
January 1, 1975 through January 1, 1980 for initial active management areas or during the five years preceding the date of the
designation of the active management area for subsequent active management areas.

(ii) Any areas as of the date of the designation of the active management area within the boundaries of the irrigation district which
contain an operating system of canals, flumes, ditches and other works for the withdrawal, delivery and distribution of water.

33. “Stored water” means water that is stored underground for the purpose of recovery pursuant to a permit issued under chapter

3.1 of this title.9

34. “Subbasin” means an area which, as nearly as known facts permit as determined by the director pursuant to this chapter,
may be designated so as to enclose a relatively hydrologically distinct body of groundwater within a groundwater basin, which
shall be described horizontally by surface description.

35. “Subsequent active management area” means an active management area established after June 12, 1980 pursuant to article
2 of this chapter.

36. “Subsidence” means the settling or lowering of the surface of land which results from the withdrawal of groundwater.

37. “Transportation” means the movement of groundwater from the point of withdrawal to the point of use.

38. “Type 1 non-irrigation grandfathered right” means a non-irrigation grandfathered right associated with retired irrigated land
and determined pursuant to § 45-463, 45-469 or 45-472.
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39. “Type 2 non-irrigation grandfathered right” means a non-irrigation grandfathered right not associated with retired irrigated
land and determined pursuant to § 45-464.

40. “Water district” means an active management area water district that is established under title 48, chapter 2810 and that has
adopted an ordinance or resolution to undertake water district groundwater replenishment obligations as defined and used in

title 48, chapter 28, article 7.11

41. “Water district member land” means real property that qualifies as water district member land of a water district as provided
by title 48, chapter 28.

42. “Water district member service area” means the service area of the city, town or private water company that qualifies as a
water district member service area of a water district as provided by title 48, chapter 28.

43. “Well” means a man-made opening in the earth through which water may be withdrawn or obtained from beneath the surface
of the earth except as provided in § 45-591.01.

Credits
Added by Laws 1980, 4th S.S., Ch. 1, § 86, eff. June 12, 1980. Amended by Laws 1981, Ch. 192, § 7, eff. April 22, 1981;
Laws 1982, Ch. 191, § 9, eff. April 22, 1982; Laws 1982, Ch. 208, § 3; Laws 1983, Ch. 306, § 1, eff. April 28, 1983; Laws
1984, Ch. 148, § 1, eff. April 18, 1984; Laws 1985, Ch. 190, § 41; Laws 1988, Ch. 104, § 4, eff. May 24, 1988; Laws 1990,
Ch. 374, § 431, eff. Jan. 1, 1991; Laws 1991, Ch. 19, § 2; Laws 1991, Ch. 112, § 2; Laws 1991, Ch. 211, § 2; Laws 1993, Ch.
200, § 1; Laws 1994, Ch. 249, § 1; Laws 1994, Ch. 291, § 8; Laws 1994, Ch. 296, § 3, eff. April 25, 1994; Laws 1996, Ch.
103, § 3, eff. April 9, 1996; Laws 2003, Ch. 98, § 1.
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 2. Groundwater Code (Refs & Annos)
Article 10. Wells (Refs & Annos)

A.R.S. § 45-591

§ 45-591. Definitions

Currentness

In this article, unless the context otherwise requires:

1. “Existing well” means a well which was drilled before June 12, 1980 and which is not abandoned or sealed or a well which
was not completed on June 12, 1980 but for which a notice of intention to drill was on file with the Arizona water commission
on such date.

2. “New well” means a well for which a notice of intention to drill or a permit is required pursuant to this article or which is
drilled pursuant to a permit issued under § 45-834.01.

Credits
Added by Laws 1980, 4th S.S., Ch. 1, § 86, eff. June 12, 1980. Amended by Laws 1986, Ch. 289, § 6; Laws 1988, Ch. 104, §
15, eff. May 24, 1988; Laws 1990, Ch. 176, § 1; Laws 1994, Ch. 291, § 24.

A. R. S. § 45-591, AZ ST § 45-591
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)

End of Document © 2021 Thomson Reuters. No claim to original U.S. Government Works.
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Arizona Revised Statutes Annotated
Title 45. Waters

Chapter 6. Dams and Reservoirs (Refs & Annos)
Article 1. Supervision of Dams, Reservoirs and Projects (Refs & Annos)

A.R.S. § 45-1201

§ 45-1201. Definitions

Currentness

In this article, unless the context otherwise requires:

1. “Dam” means any artificial barrier, including appurtenant works for the impounding or diversion of water, twenty-five feet
or more in height or the storage capacity of which will be more than fifty acre-feet but does not include:

(a) Any barrier that is or will be less than six feet in height, regardless of storage capacity.

(b) Any barrier that has or will have a storage capacity of fifteen acre-feet or less, regardless of height.

(c) Any barrier for the purpose of controlling liquid-borne material.

(d) Any barrier that is a release-contained barrier.

(e) Any barrier that is owned, controlled, operated, maintained or managed by the United States government or its agents or
instrumentalities if a safety program that is at least as stringent as the state safety program applies and is enforced against the
agent or instrumentality.

2. “Height” means the vertical distance from the lowest elevation of the outside limit of the barrier at its intersection with the
natural ground surface to the spillway crest elevation.

3. “Owner” includes any person or entity that owns, controls, operates, maintains, manages or proposes to construct or modify
a dam.

4. “Person” means any person, firm, association, organization, partnership, business trust, corporation, company or district.

5. “Release-contained barrier” means any artificial barrier and appurtenant works that comply with both of the following:
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(a) Has a storage capacity that in the event of failure would be contained within property that the release-contained barrier
owner owns, controls, operates, maintains or manages.

(b) The property on which the release would be contained is not open to the public.

6. “Storage capacity” means the maximum volume of water that can be impounded by the reservoir when there is no discharge
of water.

Credits
Formerly § 45-701. Amended by Laws 1971, Ch. 49, § 13, eff. April 13, 1971; Laws 1973, Ch. 79, § 1; Laws 1977, Ch. 34,
§ 1; Laws 1980, 4th S.S., Ch. 1, § 87, eff. June 12, 1980. Renumbered as § 45-1201 by Laws 1987, Ch. 2, § 4, eff. Feb. 27,
1987. Amended by Laws 1999, Ch. 187, § 11.

A. R. S. § 45-1201, AZ ST § 45-1201
Current through the First Special Session of the Fifty-Fifth Legislature and the First Regular Session of the Fifty-Fifth
Legislature (2021)

End of Document © 2021 Thomson Reuters. No claim to original U.S. Government Works.
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B. During the course of a contested case or appealable agency
action, the Department personnel listed in subsection (A) shall
not make an ex parte communication or knowingly cause an ex
parte communication to be made to a party or a person who
will be materially and directly affected by the outcome of the
contested case or appealable agency action.

C. Any of the Department personnel listed in subsection (A) of
this Section who receives a written communication prohibited
by this Section shall file a copy of the communication in the
public docket and serve a copy on the Director, the Chief
Counsel, and all parties to the contested case or appealable
agency action. Any of the Department personnel listed in sub-
section (A) of this Section who receives an oral communica-
tion prohibited by this Section shall file a summary, stating the
substance of the communication, in the public docket and
serve a copy on the Director, the Chief Counsel, and all parties
to the contested case or appealable agency action.

D. Upon receipt of an ex parte communication or a copy or sum-
mary of an ex parte communication made or knowingly caused
to be made by a party in violation of this Section, the Director,
to the extent consistent with the interests of justice and the pol-
icy of the underlying statutes and rules, may require the party
to show cause why the party�s claim or interest in the contested
case or appealable agency action should not be dismissed,
denied or disregarded because of the violation.

E. For purposes of this Section, �ex parte communication� means
any written or oral communication relating to the merits of a
contested case or appealable agency action, except:
1. Communications made in the course of official proceed-

ings in the contested case or appealable agency action;
2. Communications made in writing, if a copy of the com-

munication is promptly served on the Director, the Chief
Counsel, and all parties to the contested case or appeal-
able agency action;

3. Oral communications made after adequate notice, stating
the substance of each communication, to all parties and
the Chief Counsel;

4. Communications relating solely to procedural matters;
and

5. As otherwise authorized by law.

Historical Note
Adopted effective June, 1984 (Supp. 84-3). Amended by 
final rulemaking at 13 A.A.R. 3022, effective October 6, 

2007 (Supp. 07-3).

ARTICLE 3. STOCKPOND AND OTHER SURFACE 
WATER RULES

R12-15-301. Expired

Historical Note
Adopted effective October 8, 1982 (Supp. 82-5). 

Amended effective April 3, 1987 (Supp. 87-2). Amended 
effective May 7, 1990 (Supp. 90-2). Section expired 

under A.R.S. § 41-1056(E) at 7 A.A.R. 2012, effective 
February 28, 2001 (Supp. 01-2).

R12-15-302. Expired

Historical Note
Adopted effective October 8, 1982 (Supp. 82-5). 

Amended effective May 7, 1990 (Supp. 90-2). Section 
expired under A.R.S. § 41-1056(E) at 7 A.A.R. 2012, 

effective February 28, 2001 (Supp. 01-2).

R12-15-303. Multiple Applications for Water Rights
A. If two or more applications are filed with the Director pursuant

to A.R.S. §§ 45-152 or 45-273 or both by or for the same
applicant and for a right to use the same water, the Director

shall consolidate the applications. If the applicant is otherwise
entitled to both a permit to appropriate and a certificate of
stockpond water right, the Director shall issue to the applicant
either the permit to appropriate or the certificate of stockpond
water right, whichever would give the applicant the higher pri-
ority.

B. If one or more applications are filed with the Director pursuant
to A.R.S. §§ 45-152 or 45-273 or both by or for the same
applicant and for a right to use the same water for which the
applicant holds a permit to appropriate, a certificate of water
right or a certificate of stockpond water right, the Director
shall deny the application or applications unless the applicant
relinquishes every permit to appropriate, certificate of water
right and certificate of stockpond water right which the appli-
cant holds for that same water. The applicant may relinquish
every permit to appropriate, certificate of water right and cer-
tificate of stockpond water right on the condition that the
Director issues a permit to appropriate or certificate of stock-
pond water right to the applicant for the same water. In that
case, the relinquishment shall be effective when the Director
issues the permit to appropriate or certificate of stockpond
water right.

C. For purposes of this rule, �same water� means the same quan-
tity of water from the same source for use at the same place for
the same purpose. Water for which a right is applied or held
pursuant to an application or permit to appropriate, certificate
of water right or certificate of stockpond water right may be
the same water in whole or in part as water for which a right is
applied or held pursuant to a separate application or permit to
appropriate, certificate of water right or certificate of stock-
pond water right.

Historical Note
Adopted effective April 3, 1987 (Supp. 87-2). Section 
R12-15-310 renumbered to R12-15-303 and amended 

effective May 7, 1990 (Supp. 90-2).

R12-15-304. Reserved

R12-15-305. Reserved

R12-15-306. Reserved

R12-15-307. Reserved

R12-15-308. Reserved

R12-15-309. Reserved

R12-15-310. Renumbered

Historical Note
Adopted effective April 3, 1987 (Supp. 87-2). Section 

R12-15-310 renumbered to R12-15-303 effective May 7, 
1990 (Supp. 90-2)

ARTICLE 4. LICENSING TIME-FRAMES

R12-15-401. Licensing Time-frames
The following time-frames apply to licenses issued by the Depart-
ment. In this Article, �license� has the meaning prescribed in
A.R.S. § 41-1001. The licensing time-frames consist of an adminis-
trative completeness review time-frame, a substantive review time-
frame, and an overall time-frame.

1. Within the administrative completeness review time-
frames set forth in subsection (7), the Department shall
notify the applicant in writing whether the application is
complete or incomplete. If the application is incomplete,
the notice shall specify what information or component is
required to make the application complete. 

2. An applicant with an incomplete application shall supply
the missing information within 60 days from the date of
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the notice, or within such further time as the Director may
specify, unless another time limit is specified by statute or
applicable rule. If the applicant fails to complete the
application within the specified time period, the Director
may deny the application. Denial of an application under
this provision does not preclude the applicant from filing
a new application.

3. Within the overall time-frames set forth in subsection (7),
unless extended by mutual agreement under A.R.S. § 41-
1075, the Department shall notify the applicant in writing
that the application is granted or denied. If the application
is denied, the Department shall provide written justifica-
tion for the denial and a written explanation of the appli-
cant�s right to a hearing or the applicant�s right to appeal.

4. In computing any period of time prescribed by this rule,
the day of the filing, notice or event from which the des-
ignated period of time begins to run shall not be included.
The last day of the computed period shall be included,
unless it is a Saturday, Sunday, or a legal holiday, in
which event the period runs until the end of the next day
which is not a Saturday, Sunday, or legal holiday. When

the prescribed administrative completeness review time-
frame or substantive review time-frame is less than 11
days, intermediate Saturdays, Sundays and legal holidays
shall be excluded from the computation. The overall
time-frame is the sum of the administrative completeness
review time-frame and the substantive review time-frame
calculated as prescribed by this Section.

5. Except as otherwise noted, the licensing time-frames do
not include time for hearings. Time-frames in cases
where a hearing is held are increased by 120 days.

6. The licensing time-frame rules are effective after Decem-
ber 31, 1998, as prescribed by A.R.S. § 41-1073(A), and
apply to all applications filed after that date.

7. The licensing time-frames are set forth in Table A.

Historical Note
Adopted effective December 31, 1998; filed with the 

Office of the Secretary of State July 28, 1998 (Supp. 98-
3). Amended by final rulemaking at 11 A.A.R. 5395, 

effective February 4, 2006 (Supp. 05-4).

Table A. Licensing Time-frames

No. License Legal Authority Completeness Review 
(Days)*

Substantive Review 
(Days)*

Overall Time-
frame (Days)*

1 Filling a body of water with 
poor quality water

A.R.S. § 45-132(C) 30 60 90

2 Interim water use in body of 
water

A.R.S. § 45-133 30 60 90

3 Temporary emergency permit 
for use of surface water or 
groundwater in body of water

A.R.S. § 45-134 10 20 30

4 Permit to appropriate water 
(non-instream flow)

A.R.S. §§ 45-151, 45-
152 and 45-153

30 420 450

5 Permit to appropriate water 
(instream flow)

A.R.S. §§ 45-151, 45-
151.01 and 45-153

50 530 580

6 Change in use of water A.R.S. § 45-156(B) 30 375 405

7 Exception to limitation on 
time of completion of con-
struction

A.R.S. § 45-160 5 15 20

8 Primary reservoir permit A.R.S. § 45-161 30 420 450

9 Secondary reservoir permit A.R.S. § 45-161 30 420 450

10 Certificate of water right 
(non-instream flow)

A.R.S. § 45-162 20 100 120

11 Certificate of water right 
(instream flow)

A.R.S. § 45-162 20 190 210

12 Reissuance of permit or cer-
tificate held by the United 
States or State of Arizona

A.R.S. § 45-164(C) 10 80 90

13 Severance and transfer A.R.S. § 45-172 
(excluding § 
172(A)(6))

30 390 420

14 Stockpond certificate A.R.S. § 45-273 30 190 220
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No. License Legal Authority Completeness Review 
(Days)*

Substantive Review 
(Days)*

Overall Time-
frame (Days)*

15 Transporting water from this 
state **

A.R.S. § 45-292 120 300 420

16 Waiver of water conserving 
plumbing fixture requirement

A.R.S. § 45-315 10 3 13

17 Irrigated acreage in an irriga-
tion non-expansion area

A.R.S. § 45-437 30 90 120

18 Substitution of acres in an 
irrigation non-expansion area/ 
flood damage

A.R.S. § 45-437.02 30 90 120

19 Substitution of acres in an 
irrigation non-expansion area/ 
impediments to efficient irri-
gation

A.R.S. § 45-437.03 30 90 120

20 Reversal of substitution of 
acres irrigated with Central 
Arizona Project water

A.R.S. § 45-452(G) 
and (F)

30 90 120

21 Type 1 non-irrigation grand-
fathered right associated with 
irrigation land retired 1965-
1980

A.R.S. §§ 45-463, 45-
476.01, and 45- 476

30 60 90

22 Type 2 non-irrigation grand-
fathered right

A.R.S. §§ 45-464, 45-
476.01, and 45- 476

30 60 90

23 Irrigation grandfathered right A.R.S. §§ 45-465, 45-
476.01, and 45- 476

30 60 90

24 Substitution of acres in an 
active management area/flood 
damaged acres

A.R.S. § 45-465.01 30 90 120

25 Substitution of acres in an 
active management area/ 
impediments to efficient irri-
gation

A.R.S. § 45-465.02 30 90 120

26 Type 1 non-irrigation right 
retired after 6/12/80

A.R.S. § 45-469 30 90 120

27 Restoration of retired irriga-
tion grandfathered right

A.R.S. § 45-469(O) 30 90 120

28 Revised certificate for new or 
additional points of with-
drawal for a Type 2 right

A.R.S. § 45-471(C) 45 45 90

29 Conveyance of irrigation 
grandfathered right for elec-
trical energy generation

A.R.S. § 45-472(B)(2) 30 90 120

30 Conveyance of irrigation 
grandfathered right for non- 
irrigation use within service 
area

A.R.S. § 45-472(C) 30 90 120

31 Contract to supply groundwa-
ter

A.R.S. § 45-492(C) 15 90 105
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No. License Legal Authority Completeness Review 
(Days)*

Substantive Review 
(Days)*

Overall Time-
frame (Days)*

32 Extension of service area to 
provide disproportionally 
large amount of water to large 
user

A.R.S. § 45-493(A)(2) 15 90 105

33 Addition/exclusion of acres 
by irrigation district

A.R.S. § 45-494.01(A) 30 90 120

34 Delivery of groundwater from 
an irrigation district to a gen-
eral industrial use permit 
holder

A.R.S. § 45-497(B) 15 60 75

35 Issuance/renewal/modifica-
tion of dewatering permit

A.R.S. §§ 45-513 and 
45-527

30 70 100

36 Issuance/renewal/modifica-
tion of mineral extraction and 
metallurgical processing per-
mit

A.R.S. §§ 45-514 and 
45-527

30 70 100

37 Issuance/renewal/modifica-
tion of general industrial use 
permit

A.R.S. §§ 45-515, 45-
521, 45-522, 45- 523, 
45-524, and 45- 527

30 70 100

38 Issuance/renewal/modifica-
tion of poor quality ground-
water withdrawal permit

A.R.S. §§ 45-516 and 
45-527

30 70 100

39 Issuance/renewal/modifica-
tion of temporary permit for 
electrical energy generation

A.R.S. §§ 45-517 and 
45-527

30 70 100

40 Issuance/extension/ modifica-
tion of temporary dewatering 
permit

A.R.S. §§ 45-518 and 
45-527

30 70 100

41 Emergency temporary dewa-
tering permit

A.R.S. § 45-518(D) 3 7 10

42 Issuance/renewal/modifica-
tion of drainage water with-
drawal permit

A.R.S. §§ 45-519 and 
45-527

30 70 100

43 Issuance/renewal/modifica-
tion of hydrologic testing per-
mit

A.R.S. §§ 45-519.01,
45-521, 45-522, 45-
524, and 45-527

30 15 45

44 Change of location of use A.R.S. §§ 45- 520(A),
45-521, and 45-527

30 30 60

45 Conveyance of a groundwater 
withdrawal permit

A.R.S. § 45-520(B) 30 30 60

46 Transportation of groundwa-
ter withdrawn in McMullen 
Valley Basin to an active 
management area

A.R.S. § 45-552(B) 45 105 150

47 Transportation of groundwa-
ter withdrawn in Harquahala 
irrigation non-expansion area 
to an initial active manage-
ment area

A.R.S. § 45-554(B) 45 105 150
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No. License Legal Authority Completeness Review 
(Days)*

Substantive Review 
(Days)*

Overall Time-
frame (Days)*

48 Transportation of groundwa-
ter withdrawn in Big Chino 
subbasin to an initial active 
management area

A.R.S. § 45-555(B) 45 105 150

49 Well spacing requirements for 
withdrawing groundwater for 
transportation to an active 
management area

A.R.S. § 45-559 45 105 150

50 Groundwater replenishment 
district�s preliminary or long- 
term replenishment plan **

A.R.S. § 45-576.03 As prescribed by 
A.R.S.

§ 45-576.03(A)

As prescribed by
A.R.S. § 45-576.03 

(B), (C), (D), and (E)

As prescribed by
A.R.S. § 45-

576.03

51 Conservation district or water 
district long-term replenish-
ment plan **

A.R.S. §§ 45-576.03,
45-576.02(C), and
45-576.02(E)

As prescribed by 
A.R.S. § 45-576.03(I)

As prescribed by 
A.R.S. § 45-576.03(J),

(K), (L), and (M)

As prescribed by
A.R.S. § 45-

576.03

52 Notice of intent to abandon a 
well

A.R.S. § 45-594 and
A.A.C. R12-15-816

15 15 30

53 Well construction request for 
variance

A.R.S. §§ 45-594, 45-
596(D), and
A.A.C. R12-15-820

15 30 45

54 Well driller license A.R.S. § 45-595(C) 25 65 90

55 Single well license A.R.S. § 45-595(D) 25 65 90

56 Renewal or reactivation of 
well drilling license

A.R.S. § 45-595(C)
A.A.C. R12-15-806

25 15 40

57 Notice of intent to drill A.R.S. § 45-596, and
A.A.C. R12-15-810

15 0 15

58 Well construction permit A.R.S. § 45-599 30 60 90

59 Alternative water measuring 
devices

A.R.S. § 45-604 and
A.A.C. R12-15-909

15 60 75

60 Underground storage facility 
permit

A.R.S. §§ 45-811.01
and 45-871.01

As prescribed by 
A.R.S. § 45-871.01(B)

As prescribed by
A.R.S. § 45- 

871.01(D), (G), and 
(H)

As prescribed by
A.R.S. § 45-

871.01

61 Groundwater savings facility 
permit

A.R.S. §§ 45-812.01
and 45-871.01

As prescribed by 
A.R.S.

§ 45-871.01(B)

As prescribed by 
A.R.S. § 45-

871.01(D), (G), and 

As prescribed by
A.R.S. § 45-

871.01

62 Storage facility permit 
renewal/conveyance/ modifi-
cation

A.R.S. §§ 45-814.01
and 45-871.01

As prescribed by 
A.R.S.

§ 45-871.01(B)

As prescribed by 
A.R.S. § 45-

871.01(D), (G), and 
(H)

As prescribed by
A.R.S. § 45-

871.01

63 Water storage permit modifi-
cation/conveyance

A.R.S. §§ 45-831.01
and 45-871.01

As prescribed by 
A.R.S. §§ 45-831.01(G)
and 45-871.01(B) and 

(E)

As prescribed by
A.R.S. §§ 45- 

831.01(G) and 45- 
871.01(D), (E), (G), 

and (H)

As prescribed by
A.R.S. §§ 45- 

831.01(G) and 45- 
871.01

64 Recovery well permit A.R.S. §§ 45-834.01
and 45-871.01

As prescribed by 
A.R.S. § 45-871.01(B)

As prescribed by 
A.R.S. § 45-

871.01(F), (G), and 
(H)

As prescribed by
A.R.S. § 45-

871.01

65 Emergency temporary recov-
ery well permit

A.R.S. § 45-834.01(D) 5 10 15
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* The computation of days is prescribed by subsection (4).
** Hearing is required.

Historical Note
Adopted effective December 31, 1998; filed with the Office of the Secretary of State July 28, 1998 (Supp. 98-3). Table A amended 

by final rulemaking at 23 A.A.R. 2375, effective October 10, 2107 (Supp. 17-3).

ARTICLE 5. RESERVED

ARTICLE 6. RESERVED

ARTICLE 7. ASSURED AND ADEQUATE WATER SUPPLY 

R12-15-701. Definitions - Assured and Adequate Water Sup-
ply Programs
In addition to any other definitions in A.R.S. Title 45 and the man-
agement plans in effect at the time of application, the following
words and phrases in this Article shall have the following mean-
ings, unless the context otherwise requires:

1. �Abandoned plat� means a plat for which a certificate or
water report has been issued and that will not be devel-
oped because of one of the following:
a. The land has been developed for another use; or
b. Legal restrictions will preclude approval of the plat.

2. �ADEQ� means the Arizona Department of Environmen-
tal Quality. 

3. �Adequate delivery, storage, and treatment works�
means:

No. License Legal Authority Completeness Review 
(Days)*

Substantive Review 
(Days)*

Overall Time-
frame (Days)*

66 Issuance/renewal/modifica-
tion of water exchange permit

A.R.S. §§ 45-1041, 
45-1042, and 45- 1045

As prescribed by
A.R.S. § 45-1042(A)

As prescribed by
A.R.S. § 45-1042(B), 

(C), and (D)

As prescribed by
A.R.S. § 45-1042

67 Modification of previously 
enrolled or permitted water 
exchange/non-Colorado River

A.R.S. § 45-1041(B) 60 90 150

68 Construction, enlargement, 
repair, alteration, or removal 
of a dam

A.R.S. §§ 45-1203, 
45-1206, and 45- 1207

120 60 180

69 Weather modification license A.R.S. § 45-1601 15 60 75

70 Certificate of Assured Water 
Supply (CAWS)

A.A.C. R12-15-704,
A.R.S. §§ 45-576 and 
45-578

150 60 210

71 Designation or Modification 
of Designation of Assured 
Water Supply (DAWS)

A.A.C. R12-15-710 
and R12-15-714;
A.R.S. § 45-576

150 60 210

72 Analysis of Assured Water 
Supply

A.A.C. R12-15-703,
A.R.S. § 45-576(H)

150 30 180

73 Water Report A.A.C. R12-15-713,
A.R.S. § 45-108

60 60 120

74 Designation or Modification 
of Designation of Adequate 
Water Supply

A.A.C. R12-15-714,
A.A.C. R12-15-715
A.R.S. § 45-108

150 60 210

75 Analysis of Adequate Water 
Supply 

A.R.S. § 45-108
A.A.C. R12-15-712

60 60 120
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sent decree or other document approved by ADEQ
or the EPA; or 

b. An increase is necessary to further the purpose of the
approved remedial action project, and the increase is
not in violation of the consent decree or other docu-
ment approved by ADEQ or the EPA for the project. 

5. If the Director approves the application, the Director shall
determine the additional annual amount of remedial
groundwater use by the municipal provider that is
deemed consistent with the management goal of the
active management area, using the criteria in subsections
(F) and (G) of this Section. The Director shall include the
annual amount of remedial groundwater use determined
by the Director to be consistent with the management
goal under this subsection in the total amount of remedial
groundwater determined in subsection (F)(1) of this Sec-
tion.

J. Until January 1, 2025, use of remedial groundwater by a
municipal provider during a year is deemed consistent with the
management goal of the AMA in which the remedial ground-
water was withdrawn without approval of the Director under
subsection (F) or (H) of this Section if:
1. The total annual amount of remedial groundwater with-

drawn from all wells pursuant to the approved remedial
action project does not exceed 250 acre-feet; and

2. If remedial groundwater withdrawals pursuant to the
approved remedial action project commenced before June
15, 1999, the municipal provider notified the Director in
writing of the volume and duration of the anticipated
withdrawals on or before August 15, 1999. If remedial
groundwater withdrawals pursuant to the approved reme-
dial action project commenced on or after June 15, 1999,
the municipal provider gave written notice of the volume
and duration of the anticipated withdrawals on or before
August 15, 1999, or before the date the withdrawals com-
menced, whichever is later. If the municipal provider
gives notice after the effective date of this Section, the
municipal provider shall include or attach all of the fol-
lowing:
a. A copy of a document evidencing ADEQ�s or EPA�s

approval of the municipal provider�s withdrawal and
use of remedial groundwater, such as a remedial
action plan, record of decision, or consent decree;

b. The volume of remedial groundwater that will be
withdrawn and used annually by the municipal pro-
vider and the purpose for which the remedial
groundwater will be used;

c. The time period during which the remedial ground-
water will be withdrawn and used by the municipal
provider;

d. If the approved remedial action project is currently
operating, the volume of remedial groundwater
withdrawn pursuant to the project for each year
before the year in which the application is filed; 

e. The designated provider or certificate of assured
water supply to which the remedial groundwater will
be pledged; and

f. The name and telephone number of a person the
Department may contact regarding the exemption.

K. A municipal provider withdrawing remedial groundwater that
has been determined to be consistent with the management
goal under subsection (F) or (H) of this Section or that is con-
sistent with the management goal under subsection (J) of this
Section shall meter the remedial groundwater withdrawals
separately from groundwater withdrawn pursuant to another
groundwater withdrawal authority. The municipal provider

shall include in its annual reports, filed under A.R.S. § 45-632,
the amount of remedial groundwater withdrawn during the
reporting year that is consistent with the management goal
under this Section and the purposes for which the remedial
groundwater was used.

Historical Note
New Section made by final rulemaking at 12 A.A.R. 

3475, effective September 12, 2006 (Supp. 06-3).

R12-15-730. Repealed

Historical Note
New Section made by final rulemaking at 12 A.A.R. 

3475, effective September 12, 2006 (Supp. 06-3). Section 
repealed by exempt rulemaking at 16 A.A.R. 1205, effec-

tive June 15, 2010 (Supp. 10-2). New Section made by 
exempt rulemaking at 16 A.A.R. 1950, effective Septem-

ber 10, 2010 (Supp. 10-3). Section repealed by final 
rulemaking at 17 A.A.R. 659, effective June 4, 2011 

(Supp. 11-2).

ARTICLE 8. WELL CONSTRUCTION AND LICENSING OF 
WELL DRILLERS

R12-15-801. Definitions
In addition to the definitions set forth in A.R.S. §§ 45-101, 45-402,
and 45-591 and in R12-15-202, the following words and phrases in
this Article shall have the following meanings, unless the context
otherwise requires:

1. �Annular space� means the space between the outer well
casing and the borehole wall. An annular space also
means the space between an inner well casing and outer
well casing.

2. �Aquifer� means an underground formation capable of
yielding or transmitting usable quantities of water.

3. �Artesian aquifer� means an aquifer which is overlain by
a confining formation and which contains groundwater
under sufficient pressure for the water to rise above the
top of the aquifer.

4. �Artesian well� means a well that penetrates an artesian
aquifer.

5. �Bentonite� means a colloidal clay composed mainly of
sodium montmorillonite, a hydrated aluminum silicate.

6. �Cap� means a tamper-resistant, watertight steel plate of
at least one-quarter inch thickness on the top of all inside
and outside casings of a well.

7. �Casing� means the tubing or pipe installed in the bore-
hole during or after drilling to support the sides of the
well and prevent caving.

8. �Confining formation� means the relatively impermeable
geologic unit immediately overlying an artesian aquifer.

9. �Consolidated formation� means a naturally occurring
geologic unit through or into which a well is drilled, hav-
ing a composition, density, and thickness which will pro-
vide a natural hydrologic barrier.

10. �Department� means the Arizona Department of Water
Resources.

11. �Director� means the Director of the Arizona Department
of Water Resources.

12. �Drilling card� means a card which is issued by the
Director to the well drilling contractor or single well
licensee designated in the notice of intent or permit,
authorizing the well drilling contractor or licensee to drill
the specific well or wells in the specific location as
noticed or permitted.

13. �Exploration well� means a well drilled in search of geo-
physical, mineralogical or geotechnical data.



Title 12 Arizona Administrative Code 12 A.A.C. 15

CHAPTER 15. DEPARTMENT OF WATER RESOURCES

June 30, 2019 Supp. 19-2 Page 43

14. �Flowing artesian well� means an artesian well in which
the pressure is sufficient to cause the water to rise above
the land surface.

15. �Grout� or �cement grout� means cement mixed with no
more than 50% sand by volume, and containing no more
than six gallons of water per 94 pound sack of cement.

16. �Mineralized water� means any groundwater containing
over 3000 milligrams per liter (mg/l) of total dissolved
solids or containing any of the following chemical con-
stituents above the indicated concentrations:
Constituent Concentration (mg/l)
Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium (total) 0.05
Fluoride 4.0
Lead 0.05
Mercury 0.002
Nitrate (as N) 10.0
Selenium 0.01
Silver 0.05

17. �Monitor well� means a well designed and drilled for the
purpose of monitoring water quality within a specific
depth interval.

18. �Open well� means a well which is not equipped with
either a cap or a pump.

19. �Perforations� means a series of openings in a casing,
made either before or after installation of the casing, to
permit the entrance of water into the well.

20. �Piezometer well� means a well that is designed and
drilled for the purpose of monitoring water levels within a
specific depth interval.

21 �Pitless adaptor� means a commercially manufactured
watertight unit or device designed for attachment to a
steel well casing which permits discharge from the well
below the land surface and allows access into the well
casing while preventing contaminants from entering the
well.

22. �Polluted water� means water whose chemical, physical,
biological, or radiological integrity has been degraded
through the artificial or natural infusion of chemicals,
radionuclides, heat, biological organisms, or mineralogi-
cal or other extraneous matter.

23. �Pressure grouting� means a process by which a grout is
confined within the borehole or casing of a well by the
use of retaining plugs, packers, or a displacing fluid by
which sufficient pressure is applied to drive the grout into
and within the annular space or interval to be grouted.

24. �Qualifying party� means a partner, officer, or employee
of a well drilling contractor, who has significant supervi-
sory responsibilities and who has been designated to take
the licensing examination for that well drilling contractor.

25. �Single well license� means a license issued to a person
which allows the drilling or modification of a single
exempt well on land owned by that person.

26 �Vadose zone well� means a well constructed in the inter-
val between the land surface and the top of the static
water level.

27. �Vault� means a tamper-resistant watertight structure
used to complete a well below the land surface.

28. �Well abandonment� means the modification of the struc-
ture of a well by filling or sealing the borehole so that
water may not be withdrawn or obtained from the well.

29. �Well drilling� means the construction or repair of a well,
or the modification, except for abandonment, of a well,
regardless of whether compensation is involved, includ-

ing any deepening or additional perforating, any addition
of casing or change to existing casing construction, and
any other change in well construction not normally asso-
ciated with well maintenance, pump replacement, or
pump repair.

30. �Well drilling contractor� means an individual, public or
private corporation, partnership, firm, association, or any
other public or private organization or enterprise that
holds a well driller�s license pursuant to A.R.S. § 45-
595(B).

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-802. Scope of Article
This Article shall apply to man-made openings in the earth through
which water may be withdrawn or obtained from beneath the sur-
face of the earth, including all water wells, monitor wells and pie-
zometer wells. It shall also apply to geothermal wells to the extent
provided by A.R.S. § 45-591.01, and all exploration wells and
grounding or cathodic protection holes greater than 100 feet in
depth. However, this Article shall not apply to the following:

1. Man-made openings in the earth not commonly consid-
ered to be wells, such as construction and mining blast
holes, underground mines and mine shafts, open pit
mines, tunnels, septic tank systems, caissons, basements,
and natural gas storage cavities.

2. Injection wells and vadose zone wells which are subject
to regulation by the Arizona Department of Environmen-
tal Quality.

3. Oil, gas, and helium wells drilled pursuant to the provi-
sions of A.R.S. Title 27.

4. Drilled boreholes in the earth less than 100 feet in depth
which are made for purposes other than withdrawing or
encountering groundwater, such as exploration wells and
grounding or cathodic protection holes; except that in the
event that groundwater is encountered in the drilling of a
borehole, this Article shall apply.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-803. Well Drilling and Abandonment Requirements;
Licensing and Supervision Requirements
A. A person shall not drill or abandon a well, or cause a well to be

drilled or abandoned, in a manner which is not in compliance
with A.R.S. Title 45, Chapter 2, Article 10, and the rules
adopted thereunder.

B. A person, other than a single well licensee or a bona fide
employee of a well drilling contractor, shall not engage in well
drilling or abandonment without first securing a well drilling
license in accordance with R12-15-804, R12-15-805 and R12-
15-806.

C. A qualifying party of a well drilling contractor shall provide
direct and personal supervision of the contractor�s employees
to ensure that all wells are constructed and abandoned in
accordance with this Article.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Section 
12-15-803 amended and the text of former Section R12-

15-804 renumbered to subsections (B) and (C) and 
amended effective June 18, 1990 (Supp. 90-2).

R12-15-804. Application for well drilling license
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A. An applicant for a well drilling license shall submit a verified
application of a form prescribed and furnished by the Director
which contains the following information:
1. A designation of the classification of license sought by

the applicant.
2. If the applicant is an individual, the individual�s name,

address and telephone number.
3. If the applicant is a partnership, the names, addresses, and

telephone numbers of all partners, with a designation of
any limited partners.

4. If the applicant is a corporation, association or other orga-
nization, the names, addresses and telephone numbers of
the directors and of the president, vice president, secre-
tary and treasurer, or the names, addresses and telephone
numbers of the functional equivalent of such officers.

5. The address or location of the applicant�s place of busi-
ness, the mailing address if it is different from the appli-
cant�s place of business, and if applicant is a corporation,
the state in which it is incorporated.

6. The name, address and telephone number of each qualify-
ing party, the qualifying party�s relationship to the appli-
cant, and a detailed history of each qualifying party�s
supervisory responsibilities and well drilling experience,
including previous employers, job descriptions, duties
and types of equipment utilized.

7. The names, addresses and telephone numbers of three
persons not members of each qualifying party�s immedi-
ate family, who can attest to each qualifying party�s good
character and reputation, experience in well drilling, and
qualifications for licensing.

8. Such additional information relevant to the applicant�s or
qualifying party�s experience and qualifications in well
drilling as the Director may require.

B. An applicant shall notify the Director in writing of any change
in the information contained in the application within 30 days
after such change.

C. The Director shall not issue a license under this Article if the
applicant or a qualifying party lacks good character and repu-
tation.

D. Prior to the issuance of a license, a qualifying party shall
demonstrate three years of experience, dealing specifically
with the type of drilling for which the applicant is applying for
a license. This experience requirement may be reduced if the
Director finds that the qualifying party has clearly and con-
vincingly demonstrated a high degree of understanding and
knowledge of well drilling techniques for the type of drilling
for which the applicant is applying for a license. In no case,
however, shall the practical experience requirement be less
than two years.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Former 
Section R12-15-804 renumbered to R12-15-803(B) and 
(C), new Section R12-15-804 adopted effective June 18, 

1990 (Supp. 90-2).

R12-15-805. Examination for Well Drilling License
A. The Director shall offer an examination for a well drilling

license no less than six times yearly. The examination shall be
administered to those eligible applicants whose applications
were submitted at least 20 days prior to the date of the exam-
ination. The examination shall consist of a section on legal
requirements, a section on general knowledge and one or more
of six specialized sections. The section on legal requirements
shall test the qualifying party�s knowledge of A.R.S. Title 45,
Chapter 2, Article 10, and the rules adopted thereunder. The
section on general knowledge shall test the qualifying party�s

knowledge of general hydrologic concepts, principles, and
practices in the well construction industry, and shall test
knowledge of groundwater protection, pollution, water quality
and public health effects. The specialized sections shall test the
qualifying party�s knowledge in the following classifications:
1. Cable tool drilling in rock and unconsolidated material.
2. Air rotary drilling in rock and unconsolidated material.
3. Mud rotary drilling in rock and unconsolidated material.
4. Reverse rotary drilling in rock and unconsolidated mate-

rial.
5. Jetting and driving wells in unconsolidated material.
6. Boring and augering in unconsolidated material.

B. Only the qualifying party, department personnel, and persons
having the express permission of the Director shall be permit-
ted in the examination room while the examination is in prog-
ress. The qualifying party shall not bring books or notes into
the examination room, or communicate by any means whatso-
ever while the examination is in progress without the express
permission of the presiding examiner. The qualifying party
shall not leave the examination room while the examination is
in progress without first obtaining the permission of the pre-
siding examiner. The Director may disqualify an applicant for
violation of this subsection.

C. To obtain a well drilling license, a qualifying party of the
applicant shall pass the section on legal requirements, the sec-
tion on general knowledge, and one or more specialized sec-
tions. Each section of the examination shall be graded
separately. The passing grade on each section shall be 70 per-
cent.

D. No person may take the examination more than twice during
any 12 months.

E. The Director may exempt a qualifying party from taking the
section on general knowledge, and one or more of the special-
ized sections, if the qualifying party provides proof of passing
an equivalent examination given by the National Ground
Water Association.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Section 
repealed, new Section adopted effective June 18, 1990 

(Supp. 90-2). Amended by final rulemaking at 13 A.A.R. 
3022, effective October 6, 2007 (Supp. 07-3).

R12-15-806. License Fee; Issuance and Term of Licenses;
Renewal; Display of License
A. The fee for a well driller�s license shall be $50.00. 
B. Upon submittal of the license fee and satisfactory completion

of an examination, the Director shall issue the applicant a well
drilling license. The license shall be numbered and shall state
the specialized classifications of drilling activities for which
the applicant is qualified and licensed. The applicant shall be
licensed in only those classifications for which the qualifying
party has passed the specialized sections of the examination. If
the qualifying party subsequently passes other specialized sec-
tions, the applicant�s license shall be amended. The applicant
shall pay a fee of $50.00 for the amendment of a well driller�s
license. 

C. A well drilling contractor shall notify the Director in writing
within 30 days of the date on which the well drilling contractor
no longer has a qualifying party for one or more of its special-
ized drilling classifications. Upon such notification, the Direc-
tor may revoke or suspend part or all of the well drilling
license of the well drilling contractor and require a new quali-
fying party to take and pass the examination.

D. A well drilling license shall expire each year on June 30th,
unless renewed pursuant to subsection (E).
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E. A person may renew a well drilling license by submitting an
application for renewal on forms prescribed and furnished by
the Director and a fee of $50.00. If the application and renewal
fee are postmarked on or before June 30, the well drilling con-
tractor may operate as a licensee until actual issuance of the
renewal license. A license which has expired may be reacti-
vated and renewed within one year of its expiration by filing
the required application and a reactivation fee of $50.00. If a
license has been expired for one or more years for failure to
renew, the well drilling contractor shall apply for a new license
and repeat the examination.

F. A well drilling contractor shall prominently display the well
drilling license number on all well drilling rigs owned or oper-
ated by the contractor in this state. Good quality paint or com-
mercial decal numbers shall be used in placing each
identification number on the drilling rig. The license number
shall not be inscribed in crayon, chalk, pencil, or other tempo-
rary markings.

Historical Note
Adopted effective March 5. 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2). Amended by 
exempt rulemaking at 16 A.A.R. 1205, effective June 15, 
2010 (Supp. 10-2). Amended by exempt rulemaking at 16 
A.A.R. 1950, effective September 10, 2010 (Supp. 10-3). 
Amended by final rulemaking at 17 A.A.R. 659, effective 

June 4, 2011 (Supp. 11-2).

R12-15-807. Single Well License
A. An applicant for a single well license pursuant to A.R.S. § 45-

595(D) shall submit a verified application on forms prescribed
and furnished by the Director, which shall include:
1. The name and address of the applicant.
2. The location of the well and whether the applicant owns

the land.
3. The type of drill rig to be used and the owner of the rig.
4. The proposed design of the well or method of abandon-

ment.
5. The names of any people who will be assisting the appli-

cant in the drilling or abandonment of the well, and
whether the applicant will compensate them for their
efforts.

6. The applicant�s experience, if any, in well drilling or
abandonment.

7. Such other information as the Director may require rele-
vant to the applicant�s experience and qualifications in
well drilling or abandonment.

B. The Director shall offer the single well examination no less
than six times yearly and shall administer the examination to
those eligible applicants whose applications were submitted at
least 20 days prior to the date of the examination.

C. The single well examination shall be of a form prescribed and
furnished by the Director and shall test the applicant�s knowl-
edge of abandonment techniques, or those minimum well con-
struction requirements and drilling techniques applicable to
the proposed design of the well. The passing grade on the sec-
tions of the examination dealing with construction require-
ments and drilling techniques, respectively, shall be 70
percent.

D. Rule R12-15-805 relating to testing procedures shall be fully
applicable.

E. Applicants who twice fail the examination shall wait a mini-
mum of 90 days before re-testing.

F. Upon passing the examination, the applicant shall be issued a
single well license, authorizing the applicant to drill or aban-
don one exempt well at the location specified in the applica-

tion. The license shall be valid for a period of one year from
issuance.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-808. Revocation of License
The Director may revoke, suspend, or place on probationary status
a well drilling license issued pursuant to R12-15-806, or a single
well license, for good cause, including:

1. Intentionally making a misstatement of fact on any filing
with the Department.

2. Violating any provision of A.R.S. Title 45, Chapter 2,
Article 10, and the rules promulgated thereunder, or aid-
ing and abetting in such a violation.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2). Section number 
corrected (Supp. 93-1).

R12-15-809. Notice of Intention to Drill
A notice of intention to drill required to be filed pursuant to A.R.S.
§ 45-596 shall be signed by the owner or lessee of the property
upon which the well is to be drilled.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2).

R12-15-810. Authorization to Drill
A. A well drilling contractor or single well licensee may com-

mence drilling a well only if the well drilling contractor or
licensee has possession of a drilling card at the well site issued
by the Director in the name of the well drilling contractor or
licensee, authorizing the drilling of the specific well in the spe-
cific location.

B. In extraordinary situations not requiring a permit but only a
notice of intention to drill, the Director may grant a request by
telephone for emergency authorization of commencement of
drilling prior to the actual receipt by the well driller of the
drilling card. Within seventy-two hours after such a request is
granted, the well driller shall file a written statement indicating
the nature and reasons for the request, and the date, time and
Department employee granting the request, and the well owner
shall file a notice of intent to drill if such a notice has not pre-
viously been filed.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 
effective June 18, 1990 (Supp. 90-2). Amended to correct 
typographical error under A.A.C. R1-1-109 (Supp. 01-2). 
Amended by final rulemaking at 13 A.A.R. 3022, effec-

tive October 6, 2007 (Supp. 07-3).

R12-15-811. Minimum Well Construction Requirements
A. Well casing

1. Casing shall be of a sufficient strength and wall thickness
to hold the borehole open and survive any necessary
grouting. A person shall use only steel or thermoplastic
casing in the construction of a well, unless the person has
received a variance from the Director pursuant to R12-
15-820. The well casing or an extension of the casing
shall extend a minimum of one foot above ground level.
When installing a pitless adaptor, the casing may be ter-
minated below ground level for aesthetic reasons or
freeze protection purposes. Casing made of, or which has
been exposed to, hazardous or potentially harmful materi-
als, such as asbestos, shall not be used.
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2. All well casing joints or overlaps shall be made water-
tight to prevent the degradation of the water supply by the
migration of inferior quality water. Except as provided in
subsection (H) of this rule, any openings in the casing
that will be above the water level in the well, such as bar
holes, cracks or perforations, shall be completely plugged
or sealed.

3. Thermoplastic casing shall be installed only in an over
sized drillhole without driving. Thermoplastic casing
shall conform with American Society for Testing and
Materials Standard Specification F480-89 (1989), which
is incorporated herein by reference and is on file with the
Office of the Secretary of State. Rivets or screws used in
the casing joints shall not penetrate the inside of the cas-
ing.

4. Steel casing shall be new or in like-new condition, free
from pits or breaks, and shall conform with American
Society for Testing and Materials Standard Specification
A53-89a (1989), A139-89b (1989) or A312/A312M-89a
(1989), whichever is applicable, all of which are incorpo-
rated herein by reference and are on file with the Office
of the Secretary of State.

5. Copies of The American Society for Testing and Materi-
als standard specifications referred to in subsections (3)
and (4) above may be obtained with these rules at the
Office of the Secretary of State of the State of Arizona,
State Capitol, West Wing, Phoenix, Arizona 85007; from
the Department of Water Resources, 3550 N. Central
Avenue, Phoenix, AZ 85012; and from the American
Society for Testing and Materials, 100 Barr Harbor Drive,
West Conshohocken, PA 19428-2959. This rule does not
include any later amendments or editions of those stan-
dard specifications.

B. Surface seal
1. Except as provided in subsections (2) and (4) of this sub-

section, and R12-15-817(B)(1), all wells shall be con-
structed with a surface seal as herein provided. The seal
shall consist of steel casing, one foot of which shall
extend above ground level, and cement grout placed in
one continuous application from the bottom of the zone to
be grouted to the land surface. If a pitless adaptor is uti-
lized, the cement grout may terminate at the bottom of the
pitless adaptor. The minimum length of the steel casing
shall be 20 feet. The minimum annular space between the
casing and the borehole for placement of grout shall be
one and one-half inches. Curing additives, such as cal-
cium chloride, shall not exceed ten percent of the total
volume of grout. Bentonite as an additive shall not
exceed five percent of the total volume. The minimum
length of the surface seal shall be 20 feet. Any annular
space between the outer casing and an inner casing shall
be completely sealed to prevent contamination of the
well.

2. All hand-dug wells shall be constructed with a watertight
curbing extending, at a minimum, from one foot above
the natural ground level to the static water level, or into
the confining formation if the aquifer is artesian. The
curbing shall consist of poured cement grout or casing
surrounded by cement grout. Concrete block with cement
grout and rock with cement grout may also be used. The
poured cement grout shall not be less than six inches
thick. If casing is to be used, the minimum annular space
between the casing and the borehole shall be three inches.
Hand-dug wells shall be sealed at the surface with a
watertight, tamper-resistant cover to prevent contami-
nants from entering the well.

3. All wells constructed by jetting or driving shall have
cement grout placed in the annular space to a minimum
depth of six feet. The minimum annular space between
the casing and the borehole for placement of the grout
shall be one and one-half inches.

4. All horizontal wells, to prevent leakage, shall be con-
structed with a surface seal consisting of steel casing and
cement grout extending a minimum of ten feet into the
land surface.

C. Access port. Every well with casing four inches in diameter or
larger shall be equipped with a functional watertight access
port with a minimum diameter of one-half inch so that the
water level or pressure head in the well can be monitored at all
times.

D. Gravel packed wells
1. If a gravel pack has been installed, the annular space

between the outer casing and the inner casing shall be
sealed, either by welding a cap at the top or by filling
with cement grout from the bottom of the outer casing to
the surface.

2. If a gravel tube is installed, it shall be sealed with a cap.
E. Vents. All vents installed in the well casing shall open down-

ward and be screened to prevent the entrance of foreign mate-
rial.

F. Removal of drilling materials
1. In constructing a water well, the well driller shall take all

reasonable precautions to protect the producing aquifer
from contamination by drilling materials. Upon comple-
tion of the well, the well driller shall remove all foreign
substances and materials introduced into the aquifer or
aquifers during well construction. For purposes of this
subsection, �substances and materials� means all drilling
fluids, filter cake, lost circulation materials, and any other
organic or inorganic substances.

2. Materials known to present a health hazard, such as
chrome-based mud thinners, asbestos products, and
petroleum-based fluids, shall not be used as construction,
seal or fill materials or drilling fluids.

3. Drilling fluids and cuttings shall be contained in a manner
which prevents discharge into any surface water.

G. Repair of existing wells
1. If, in the repair of a well, the old casing is withdrawn, the

well shall be recased in conformance with these rules.
2. If an inner casing is installed to prevent leakage of unde-

sirable water into a well, the annular space between the
casings shall be completely sealed by packers, casing
swedging, pressure grouting or other methods which will
prevent the movement of water between the casings.

H. Monitor wells
1. A monitor well may be screened up to ten feet above the

highest seasonal static water level of record for the pur-
pose of monitoring contaminants.

2. A monitor well shall be identified as such on the vault
cover or at the top of the steel casing. Identification infor-
mation shall include the well registration number.

I. Completion at the surface. In areas of traffic or public rights-
of-way, wells may be constructed below the land surface in a
vault. All other requirements in this Article shall apply.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2). The reference to 
R12-14-817(B)(1) in subsection (B)(1) corrected to read 

R12-15-817(B)(1) (Supp. 93-1). Amended by final 
rulemaking at 11 A.A.R. 5395, effective February 4, 2006 
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(Supp. 05-4).

R12-15-812. Special Aquifer Conditions
A. Artesian wells

1. The well casing shall extend into the confining formation
immediately overlying the artesian aquifer and shall be
grouted from a minimum of ten feet into the confining
formation to the land surface to prevent surface leakage
into and subsurface leakage from the artesian aquifer.

2. If leaks occur adjacent to the well or around the well cas-
ing, within 30 days the well shall be completed with the
seals, packers, or casing and grouting necessary to elimi-
nate such leakage or the well shall be abandoned accord-
ing to R12-15-816.

3. If the well flows at land surface, the well shall be
equipped with a control valve, or suitable alternative
means of completely controlling the flow, which must be
available for inspection at the well site at all times.

B. Mineralized or polluted water. In all water-bearing geologic
units containing mineralized or polluted water as indicated by
available data, the borehole shall be cased and grouted so that
contamination of the overlying or underlying groundwater
zones will not occur.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-813. Unattended Wells
All wells, when unattended during well drilling, shall be securely
covered for safety purposes and to prevent the introduction of for-
eign substances into the well.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Section 

number corrected (Supp. 93-1).

R12-15-814. Disinfection of Wells
A well drilling contractor shall disinfect any well from which the
water to be withdrawn is intended to be utilized for human con-
sumption or culinary purposes without prior treatment before
removing the drill rig from the well site in accordance with the
requirements contained in Engineering Bulletin No. 8, �Disinfec-
tion of Water Systems�, issued by the Arizona Department of
Health Services in August 1978, and Engineering Bulletin No. 10,
�Guidelines for the Construction of Water Systems�, issued by the
Arizona Department of Health Services in May 1978, both of which
are incorporated by reference and are on file with the Office of the
Secretary of State. Copies of the Engineering Bulletins referred to
above may be obtained with these rules at the Office of the Secre-
tary of State of the State of Arizona, State Capitol, West Wing,
Phoenix, Arizona 85007, and from the Department of Water
Resources, 3550 N. Central Avenue, Phoenix, AZ 85012. This rule
does not include any later amendments or editions of those Bulle-
tins.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 
effective June 18, 1990 (Supp. 90-2). Amended by final 

rulemaking at 11 A.A.R. 5395, effective February 4, 2006 
(Supp. 05-4).

R12-15-815. Removal of Drill Rig from Well Site
The drilling rig shall not be removed from the well site unless the
well is in one of the following conditions:

1. Constructed in full conformance with R12-15-811 and
R12-15-812 and either sealed with a cap or equipped with
a pump.

2. Abandoned in accordance with R12-15-816.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-816. Abandonment
A. Well abandonment shall be performed only by a licensed well

drilling contractor or single well licensee.
B. Except as provided in subsection (F) of this Section, the owner

of a well shall file a notice of intent to abandon the well prior
to abandonment, on a form prescribed and furnished by the
Director, which shall include:
1. The name and mailing address of the person filing the

notice.
2. The legal description of the land upon which the well pro-

posed to be abandoned is located and the name and mail-
ing address of the owner of the land.

3. The legal description of the location of the well on the
land.

4. The depth, diameter and type of casing of the well.
5. The well registration number.
6. The materials and methods to be used to abandon the

well.
7. When abandonment is to begin.
8. The name and well drilling license number of the well

drilling contractor or single well licensee who is to aban-
don the well.

9. The reason for the abandonment.
10. Such other information as the Director may require.

C. The Director shall, upon receipt of a proper notice of intent to
abandon, mail a well abandonment authorization card to the
designated well drilling contractor or single well licensee.

D. Except as described in subsection (F) of this Section, a well
drilling contractor or single well licensee may commence
abandoning a well only if the driller has possession of an aban-
donment card at the well site, issued by the Director in the
name of the driller, authorizing the abandonment of that spe-
cific well or wells in that specific location.

E. Within 30 days after a well is abandoned pursuant to this Sec-
tion, the well drilling contractor or single well licensee shall
file with the Director a Well Abandonment Completion Report
on a form prescribed and furnished by the Director which shall
include the date the abandonment of the well was completed
and such other information as the Director may require.

F. In the course of drilling a new well, the well may be aban-
doned without first filing a notice of intent to abandon and
without an abandonment card. If the well is abandoned pursu-
ant to this subsection without first filing a notice of intent to
abandon and without an abandonment card, the well drilling
contractor or single well licensee shall provide the following
information in the Well Abandonment Completion Report:
1. The legal description of the land upon which the well was

abandoned and the name and mailing address of the
owner of the land.

2. The legal description of the location of the well on the
land.

3. The depth, diameter and type of casing of the well prior
to abandonment.

4. The well registration number.
5. The materials and methods used to abandon the well.
6. The name and well drilling license number of the well

drilling contractor or single well licensee who abandoned
the well.

7. The date of completion of the abandonment of the well.
8. The reason for the abandonment.
9. Such other information as the Director may require.

G. The abandonment of a well shall be accomplished through fill-
ing or sealing the well so as to prevent the well, including the
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annular space outside the casing, from being a channel allow-
ing the vertical movement of water.

H. A well drilling contractor or single well licensee shall con-
struct a surface seal for a well that does not penetrate an aqui-
fer, as follows:
1. If the casing is removed from the top 20 feet of the well, a

cement grout plug shall be set extending from two feet
below the land surface to a minimum of 20 feet below the
land surface, and the well shall be backfilled above the
top of the cement grout plug to the original land surface.

2. If the casing is not removed from the top 20 feet of the
well, a cement grout plug shall be set extending from the
top of the casing to a minimum of 20 feet below the land
surface and the annular space outside the casing shall be
filled with cement from the land surface to a minimum of
20 feet below the land surface.

I. In addition to the surface seal required in subsection (H):
1. A well penetrating a single aquifer system with no verti-

cal flow components shall be filled with cement grout,
concrete, bentonite drilling muds, clean sand with ben-
tonite, or cuttings from the well.

2. A well penetrating a single or multiple aquifer system
with vertical flow components shall be sealed with
cement grout or a column of bentonite drilling mud of
sufficient volume, density, and viscosity to prevent fluid
communication between aquifers.

J. Materials containing organic or toxic matter shall not be used
in the abandonment of a well.

K. The owner or operator of the well shall notify the Director in
writing no later than 30 days after abandonment has been com-
pleted. The notification shall include the well owner�s name,
the location of the well, and the method of abandonment.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 
effective June 18, 1990 (Supp. 90-2). Amended by final 

rulemaking at 13 A.A.R. 3022, effective October 6, 2007 
(Supp. 07-3).

R12-15-817. Exploration Wells
A. Notification. Prior to drilling one or more exploration wells,

the well owner, lessee, or exploration firm shall file a notice of
intention to drill on forms provided by the Director. If the
notice of intention to drill is filed for the project as a whole,
the drilling card shall be issued for the project as a whole.

B. Construction and abandonment.
1. If an exploration well which is to be left open for re-entry

at a later date encounters groundwater, it shall be cased
and capped in accordance with R12-15-811, R12-15-812,
and R12-15-822. The minimal length of surface seal shall
be either 20 feet, or five feet into the first encountered
consolidated formation, whichever is less. If no ground-
water is encountered, the well shall be cased, grouted and
capped in such a manner so as to prevent contamination
of the well bore from the surface.

2. Exploration wells not left open for re-entry shall be aban-
doned in accordance with R12-15-816.

C. Completion report. Within 30 days of project completion, the
well owner, lessee, or exploration firm shall submit a project
completion report on forms provided by the Director. The
report shall include:
1. The exact number of wells drilled.
2. The depth to water encountered or detected, with refer-

ence to specific wells.
3. The abandonment method utilized, or construction details

if completed for re-entry.
4. Any other information which the Director may require.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-818. Well Location
Except for monitor wells and piezometer wells, no well shall be
drilled within 100 feet of any septic tank system, sewage disposal
area, landfill, hazardous waste facility, storage area of hazardous
materials or petroleum storage areas and tanks, unless authorized in
writing by the Director.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-819. Use of Well as Disposal Site
No well may be used as a storage or disposal site for sewage, toxic
industrial waste, or other materials that may pollute the groundwa-
ter, except as authorized by the Arizona Department of Environ-
mental Quality.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-820. Request for Variance
A. If extraordinary or unusual conditions exist, a well drilling

contractor or owner may request a variance from the provi-
sions of this Article.

B. The request for variance shall be in writing and shall set forth
the location of the well site, the reasons for the request, and the
recommended requirements to be applied. The Director may
approve the request only if the well drilling contractor or
owner has clearly demonstrated that the variance will not
adversely affect other water users or the local aquifers.

C. A variance shall not be effective until the well drilling contrac-
tor or owner receives from the Director a written approval of
the variance and a new drilling card stamped �variance
issued.�

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-821. Special Requirements
If the Director determines that the literal application of the mini-
mum well construction requirements contained in this Article
would not adequately protect the aquifer or other water users, the
Director may require that further additional measures be taken,
such as increasing the length of the surface seal or increasing the
well�s minimum distance from a potential source of contamination.

Historical Note
Adopted effective March 5, 1984 (Supp. 84-2). Amended 

effective June 18, 1990 (Supp. 90-2).

R12-15-822. Capping of Open Wells
A. The owner of an open well shall either install a cap on the well

or abandon the well in accordance with R12-15-816. Within
five days after capping the well, the owner of the well shall file
with the Department a notice of well capping on a form
approved by the Director which shall include the following
information:
1. The name and address of the well owner.
2. The name and address of the person installing the cap.
3. The well registration number.
4. The legal description of the location of the well.
5. The date the well was capped.
6. The method of capping.
7. The type and diameter of casing.
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B. If no casing exists in an open well, or if the integrity of the
existing casing is insufficient to allow installation of a cap, the
well owner shall install a surface seal in accordance with R12-
15-811(B) prior to capping.

C. The owner of a well on which a cap is installed shall make the
cap tamper resistant by welding the cap to the top of the casing
by the electric arc method of welding, except that the owner of
a well may make the cap tamper resistant by securing the cap
to the top of the casing with a lock during temporary periods of
well maintenance, modification or repair, not to exceed 30
days, or at any time if the well is a monitor well or piezometer
well.

Historical Note
Adopted as an emergency effective March 2, 1989, pur-
suant to A.R.S. § 41-1026, valid for only 90 days (Supp. 
89-1). Emergency expired. Readopted without change as 
an emergency effective June 2, 1989, pursuant to A.R.S. 
§ 41-1026, valid for only 90 days (Supp. 89-2). Emer-
gency expired. Readopted without change as an emer-

gency effective September 5, 1989, pursuant to A.R.S. § 
41-1026, valid for only 90 days (Supp. 89-3). Emergency 

expired. Readopted without change as an emergency 
effective December 1, 1989, pursuant to A.R.S. § 41-
1026, valid for only 90 days (Supp. 89-4). Emergency 
expired. Readopted without change as an emergency 

effective March 23, 1990, pursuant to A.R.S. § 41-1026, 
valid for only 90 days (Supp. 90-1). Permanent rule 

adopted with changes effective June 18, 1990
(Supp. 90-2). Amended by final rulemaking at 13 A.A.R. 

3022, effective October 6, 2007 (Supp. 07-3).

R12-15-823. Reserved

through

R12-15-849. Reserved

R12-15-850. Evaluation of Notices of Intention to Drill; Notifi-
cation of Registered Site Locations; Vertical Cross-Contamina-
tion Evaluation
A. The Director shall, upon receipt of a complete and correct

notice of intention to drill form required under A.R.S. § 45-
596, or upon receipt of an application for a permit under
A.R.S. § 45-597 through 45-599, identify whether the pro-
posed well will be drilled within a groundwater basin or sub-
basin in which there exists a site listed on the registry
established under A.R.S. § 49-287.01(D). If the proposed well
is situated within such a groundwater basin or subbasin, the
Director shall notify the applicant and the authorized well
drilling contractor in writing of the existence of the site and
shall enclose a map indicating the boundaries of all listed sites
within the groundwater basin or subbasin. The notification let-
ter shall include the name, address, and telephone number of a
Department contact person, along with a reference to the pro-
vision in R12-15-851 that requires the applicant to notify the
Department in advance of the date drilling of the well will
commence. The Department shall also specify in the notifica-
tion letter whether the applicant is subject to the requirements
of R12-15-851.

B. The Director shall, upon receipt of a complete and correct
notice of intention to drill form required under A.R.S. § 45-
596, or upon receipt of an application for a permit under
A.R.S. § 45-597 through 45-599, identify whether the pro-
posed well will be drilled within an area where existing or
anticipated future groundwater contamination presents a risk
of vertical cross-contamination, as defined in A.R.S. § 49-
281(15). If the Director determines that the proposed well will
be drilled in such an area, and if the Director finds that the

requirements of R12-15-811 are insufficient to prevent the risk
of vertical cross-contamination, the Director shall establish
site-specific requirements pursuant to R12-15-812 and R12-
15-821.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

469, effective January 3, 2000 (Supp. 00-1).

R12-15-851. Notification of Well Drilling Commencement
A well owner who has been issued a drilling card for a notice of
intent to drill authorizing the drilling of a well located within a site
listed on the registry established under A.R.S. § 49-287.01, shall
provide written notice to the Director indicating the date drilling
will commence. The well owner shall coordinate with the con-
tracted well driller to ensure that the Department receives proper
notification under this Section. This notification shall consist of a
letter or facsimile transmission received by the Department at least
2 business days before drilling commences at the well site. The
Department shall use notification letters required by R12-15-
850(A) to inform well owners whether they are subject to the
requirements of this Section.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

469, effective January 3, 2000 (Supp. 00-1).

R12-15-852. Notice of Well Inspection; Opportunity to Com-
ment
A. At least 30 days before the beginning of a well inspection

under A.R.S. § 45-605(A), the Director shall notify in writing
all potentially affected well owners of record within a commu-
nity involvement area established under A.R.S. § 49-289.02 or
within other areas that the Director has selected for inspection
of wells that may be contributing to vertical cross-contamina-
tion. The notices shall include a map of the community
involvement area, remedial site, or a subsection of either, that
the Department intends to inspect, indicating the location of
affected wells of record. The notice shall indicate the approxi-
mate date the inspection will start, the approximate duration of
the inspection, an access agreement defining what specific
activities will occur during a well inspection, and the name,
address, and telephone number of a Department contact per-
son. 

B. Once the Director has given notice of a well inspection under
A.R.S. § 45-605(A), potentially affected well owners have 30
days from the date the letter is postmarked to comment on the
proposed inspection. The Director, upon receiving a written
request, may extend the comment period for a maximum of 30
additional days.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

469, effective January 3, 2000 (Supp. 00-1).

ARTICLE 9. WATER MEASUREMENT

R12-15-901. Definitions
In addition to the definitions set forth in A.R.S. §§ 45-101 and 45-
402, the following words and phrases shall have the following
meanings, unless the context otherwise requires:

1. �Approved measuring device� means an instrument,
approved by the Director pursuant to R12-15-903 or R12-
15-909(A) which measures the volume or flow rate of
water withdrawn, delivered, received, transported,
recharged, stored, recovered, or used, and which mea-
surements, when used with an approved measuring
method, allow for accurate computation of a volume of
water.
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G. The Director shall mail a copy of the report of the inspection
either to the person to whom the notice of inspection was
directed, or to the owner, manager or occupant of the property
if no notice of inspection was given. The report shall include
the date of the inspection and a short summary of the findings.
If no notice was given, the report shall include an explanation
of the reason for determining that notice would not be given,
unless providing the explanation would frustrate enforcement
of A.R.S. Title 45. An aggrieved person may file with the
Director written comments on the report within 30 days after
the report is mailed.

H. The owner, manager or occupant of the property may waive
the provisions for notice contained in this rule.

I. The Director shall comply with the requirements of A.R.S. §
41-1009 when conducting inspections under this Section.

Historical Note
Adopted effective August 31, 1992 (Supp. 92-3). 

Amended effective July 22, 1994 (Supp. 94-3). Amended 
by final rulemaking at 11 A.A.R. 5395, effective

February 4, 2006 (Supp. 05-4).

R12-15-1102. Audits
A. For the purpose of this rule, �representative� means

1. An officer or director of a corporation subject to the audit,
2. A general partner of a partnership subject to the audit, or
3. A person who appears at an audit and produces a signed

authorization to act on behalf of the person subject to the
audit.

B. This rule applies to audits conducted pursuant to A.R.S. §§ 45-
633(C), 45-880.01, and any other Section of A.R.S. Title 45
that authorizes the Director to require a person to appear at the
Director�s office and produce records and information and that
also requires the Director to adopt rules for conducting inspec-
tions, examining records, and obtaining warrants.

C. No less than 20 days prior to an audit, the Director shall mail
notice of the audit by first class letter to the person that is the
subject of the audit. The notice shall state the date, time and
place of the audit. The notice shall specify the records or infor-
mation which the person must produce. The notice shall also
include the statutory authorization and purpose for the audit
and the name and telephone number of a Department
employee who may be contacted for further information. The
audit shall be held at the Department�s offices, unless the
Director grants a request to have the audit conducted at a dif-
ferent location.

D. The person subject to the audit or a representative shall appear
at the scheduled time and shall produce the records and infor-
mation specified in the notice. The person subject to the audit
or a representative may make one request to reschedule the
audit, which the Department shall grant if practicable.

E. The Director shall mail a copy of the report of the audit to the
person subject to the audit. An aggrieved person may file with
the Director written comments on the report within 30 days
after the report is mailed.

F. The person subject to the audit may waive the provisions for
notice contained in this rule.

Historical Note
Adopted effective August 31, 1992 (Supp. 92-3). 
Amended effective July 22, 1994 (Supp. 94-3).

 ARTICLE 12. DAM SAFETY PROCEDURES

R12-15-1201. Applicability
A. This Article applies to any artificial barrier meeting the speci-

fications of A.R.S. § 45-1201(1) as interpreted by R12-15-
1204. This Article applies to an application for the construc-
tion of a dam and reservoir; an application to reconstruct,

repair, alter, enlarge, breach, or remove an existing dam and
reservoir, including a breached or damaged dam; operation
and maintenance of an existing dam and reservoir; and
enforcement. A structure identified in R12-15-1203 is exempt
from this Article.

B. This Article is applicable to any dam regardless of hazard
potential classification, with the following exceptions:
1. R12-15-1208, R12-15-1209, R12-15-1213, R12-15-1221,

R12-15-1225, and R12-15-1226 apply only to a dam clas-
sified as a high or significant hazard potential dam.

2. R12-15-1210 applies only to a dam classified as a low
hazard potential dam. A low hazard potential dam is
exempt from R12-15-1208, R12-15-1209, R12-15-1211,
R12-15-1213, R12-15-1221, R12-15-1225, and R12-15-
1226. 

3. R12-15-1211 applies only to a dam classified as a very
low hazard potential dam. A very low hazard potential
dam is exempt from R12-15-1208, R12-15-1209, R12-
15-1210, R12-15-1212, R12-15-1213, R12-15-1215,
R12-15-1216, R12-15-1221, R12-15-1225, and R12-15-
1226.

4. R12-15-1216(B) applies only to an embankment dam.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-01 renumbered without change as 
Section R12-15-1201 effective October 8, 1982 (Supp. 
82-5). Section repealed; new Section adopted by final 
rulemaking at 6 A.A.R. 2558, effective June 12, 2000 

(Supp. 00-2).

R12-15-1202. Definitions
In addition to the definitions provided in A.R.S. § 45-1201, the fol-
lowing definitions are applicable to this Article:

1. �Alteration or repair of an existing dam or appurtenant
structure� means to make different from the originally
approved construction drawings and specifications or
current condition without changing the height or storage
capacity of the dam or reservoir, except for ordinary
repairs and general maintenance as prescribed in R12-15-
1217.

2. �Appurtenant structure� means any structure that is con-
tiguous and essential to the safe operation of the dam
including embankments, saddle dikes, outlet works and
controls, diversion ditches, spillway and controls, access
structures, bridges, and related housing at a dam.

3. �Classification of dams� means the placement of dams
into categories based upon an evaluation of the size and
hazard potential, regardless of the condition of the dam.

4. �Concrete dam� means any dam constructed of concrete,
including arch, gravity, arch-gravity, slab and buttress,
and multiple arch dams. A dam that only has a concrete
facing is not a concrete dam.

5. �Construction� means any activity performed by the
owner or someone employed by the owner that is related
to the construction, reconstruction, repair, enlargement,
removal, or alteration of any dam, unless the context indi-
cates otherwise. Construction is performed after approval
of an application and before issuance of a license.

6. �Dam failure inundation map� means a map depicting the
maximum area downstream from a dam that would be
flooded in the event of the worst condition failure of the
dam.

7. �Department� means the Arizona Department of Water
Resources.

8. �Director� means the Director of the Arizona Department
of Water Resources or the Director�s designee.
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9. �Embankment dam� means a dam that is constructed of
earth or rock material.

10. �Emergency spillway� means a spillway designed to
safely pass the inflow design flood routed through the
reservoir. If the flow is controlled by gates, it is a con-
trolled spillway. If the flow is not controlled by gates, it is
an uncontrolled spillway.

11. �Engineer� means a Professional Engineer registered and
licensed in accordance with A.R.S. Title 32, Chapter 1,
with proficiency in engineering and knowledge of dam
technology.

12. �Enlargement to an existing dam or appurtenant struc-
ture� means any alteration, modification, or repair that
increases the vertical height of a dam or the storage
capacity of the reservoir.

13. �Flashboards� mean timber, concrete, or steel sections
placed on the crest of a spillway to raise the retention
water level that may be quickly removed at time of flood
either by a tripping device or by designed failure of the
flashboards or their supports.

14. �Flood control dam� means a dam that uses all of its res-
ervoir storage capacity for temporary impoundment of
flood waters and collection of sediment or debris.

15. �Hazard potential� means the probable incremental
adverse consequences that result from the release of
water or stored contents due to failure or improper opera-
tion of a dam or appurtenances.

16. �Hazard potential classification� means a system that cat-
egorizes dams according to the degree of probable incre-
mental adverse consequences of failure or improper
operation of a dam or appurtenances. The hazard poten-
tial classification does not reflect the current condition of
the dam with regard to safety, structural integrity, or flood
routing capacity.

17. �Height� means the vertical distance from the lowest ele-
vation of the outside limit of the barrier at its intersection
with the natural ground surface to the spillway crest ele-
vation. For the purpose of determining jurisdictional sta-
tus, the lowest elevation of the outside limit of the barrier
may be the outlet pipe invert elevation if the outlet is con-
structed below natural ground.

18. �Impound� means to cause water or a liquid to be con-
fined within a reservoir and held with no discharge.

19. �Incremental adverse consequences� means under the
same loading conditions, the additional adverse conse-
quences such as economic, intangible, lifeline, or human
losses, that would occur due to the failure or improper
operation of the dam over those that would have occurred
without failure or improper operation of the dam.

20. �Inflow design flood� or �IDF� means the reservoir flood
inflow magnitude selected on the basis of size and hazard
potential classification for emergency spillway design
requirements of a dam.

21. �Intangible losses� means incremental adverse conse-
quences to property that are not economic in nature,
including property related to social, cultural, unique, or
resource-based values, including the loss of irreplaceable
and unique historic and cultural features; long-lasting
pollution of land or water; or long-lasting or permanent
changes to the ecology, including fish and endangered
species habitat identified and evaluated by a public natu-
ral resource management or protection agency.

22. �Jurisdictional dam� means a barrier that meets the defi-
nition of a dam prescribed in A.R.S. § 45-1201 that is not
exempted by R12-15-1203 over which the Department of
Water Resources exercises jurisdiction.

23. �Levee� means an embankment of earth, concrete, or
other material used to prevent a watercourse from spread-
ing laterally or overflowing its banks. A levee is not used
to impound water.

24. �License� means license of final approval issued by the
Director upon completion or enlargement of a dam under
A.R.S. § 45-1209.

25. �Lifeline losses� mean disruption of essential services
such as water, power, gas, telephone, or emergency medi-
cal services.

26. �Liquid-borne material� means mine tailings or other
milled ore products transported in a slurry to a storage
impoundment.

27. �Maximum credible earthquake� means the most severe
earthquake that is believed to be possible at a point on the
basis of geologic and seismological evidence.

28. �Maximum water surface� means the maximum elevation
of the reservoir water level attained during routing of the
inflow design flood.

29. �Natural ground surface� means the undisturbed ground
surface before excavation or filling, or the undisturbed
bed of the stream or river.

30. �Outlet works� means a closed conduit under or through
a dam or through an abutment for the controlled dis-
charge of the contents normally impounded by a dam and
reservoir. The outlet works include the inlet and outlet
structures appurtenant to the conduit. Outlet works may
be controlled or uncontrolled.

31. �Probable� means likely to occur, reasonably expected,
and realistic.

32. �Probable maximum flood� or �PMF� means the flood
runoff expected from the most severe combination of crit-
ical meteorologic and hydrologic conditions that are rea-
sonably possible in the region, including rain and snow
where applicable. 1/2 PMF is that flood represented by
the flood hydrograph with ordinates equal to 1/2 the cor-
responding ordinates of the PMF hydrograph.

33. �Probable maximum precipitation� means the greatest
depth of precipitation for a given duration that is theoreti-
cally physically possible over a particular size storm area
at a particular geographical location at a particular time of
year.

34. �Reservoir� means any basin that contains or is capable
of containing water or other liquids impounded by a dam.

35. �Residual freeboard� means the vertical distance between
the highest water surface elevation during the inflow
design flood and the lowest point at the top of the dam.

36. �Restricted storage� means a condition placed on a
license by the Director to reduce the storage level of a
reservoir because of a safety deficiency.

37. �Saddle dike or saddle dam� means any dam constructed
in a topographically low area on the perimeter of a reser-
voir, required to contain the reservoir at the highest water
surface elevation. 

38. �Safe� means that a dam has sufficient structural integrity
and flood routing capacity to make failure of the dam
unlikely.

39. �Safe storage level� means the maximum reservoir water
surface elevation at which the Director determines it is
safe to impound water or other liquids in the reservoir.

40. �Safety deficiency� means a condition at a dam that
impairs or adversely affects the safe operation of the dam.

41. �Safety inspection� means an investigation by an engi-
neer or a person under the direction of an engineer to
assess the safety of a dam and determine the safe storage
level for a reservoir, which includes review of design
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reports, construction documents, and previous safety
inspection reports of the dam, spillways, outlet facilities,
seepage control and measurement systems, and perma-
nent monument or monitoring installations.

42. �Spillway crest� means the highest elevation of the floor
of the spillway along a centerline profile through the
spillway.

43. �Storage capacity� means the maximum volume of water,
sediment, or debris that can be impounded in the reser-
voir with no discharge of water, including the situation
where an uncontrolled outlet becomes plugged. The stor-
age capacity is reached when the water level is at the crest
of the emergency spillway, or at the top of permanently
mounted emergency spillway gates in the closed position.
Storage capacity excludes dead storage below the natural
ground surface.

44. �Surcharge storage� means the additional water storage
volume between the emergency spillway crest or closed
gates, and the top of the dam.

45. �Total freeboard� means the vertical distance between the
emergency spillway crest and the top of the dam.

46. �Unsafe� means that safety deficiencies in a dam or spill-
way could result in failure of the dam with subsequent
loss of human life or significant property damage. 

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-02 renumbered without change as 
Section R12-15-1202 effective October 8, 1982 (Supp. 
82-5). Section repealed; new Section adopted by final 
rulemaking at 6 A.A.R. 2558, effective June 12, 2000 
(Supp. 00-2). Amended to correct typographical error 

under A.A.C. R1-1-109 (Supp. 01-2).

R12-15-1203. Exempt Structures
The following structures are exempt from regulation by the Depart-
ment:

1. Any artificial barrier identified as exempt on Table 1 and
defined as follows:

a. Less than 6 feet in height, regardless of storage
capacity.

b. Between 6 and 25 feet in height with a storage
capacity of less than 50 acre-feet.

c. Greater than 25 feet in height with 15 acre-feet or
less of storage capacity.

2. A dam owned by the federal government. A dam
designed by the federal government for any non-federal
entity or person that will subsequently be owned or oper-
ated by a person or entity defined as an owner in A.R.S. §
45-1201 is subject to jurisdiction, beginning with design
and construction of the dam.

3. A dam owned or operated by an agency or instrumental-
ity of the federal government, if a dam safety program at
least as stringent as this Article is applicable to and
enforced against the agency or instrumentality.

4. A transportation structure such as a highway, road, or
railroad fill that exists solely for transportation purposes.
A transportation structure designed, constructed, or modi-
fied with the intention of impounding water on an inter-
mittent or permanent basis and meeting the definition of
dam in A.R.S. § 45-1201 is subject to jurisdiction.

5. A levee constructed adjacent to or along a watercourse,
primarily to control floodwater.

6. A self-supporting concrete or steel water storage tank.
7. An impoundment for the purpose of storing liquid-borne

material.
8. A release-contained barrier as defined by A.R.S. § 45-

1201(5).

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-03 renumbered without change as 
Section R12-15-1203 effective October 8, 1982 (Supp. 
82-5). Section repealed; new Section adopted by final 
rulemaking at 6 A.A.R. 2558, effective June 12, 2000 

(Supp. 00-2).

Table 1. Exempt Structures

Historical Note
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New Table adopted by final rulemaking at 6 A.A.R. 2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1204. Provision for Guidelines
The Department may develop and adopt substantive policy state-
ments that serve as dam safety guidelines to aid a dam owner or
engineer in complying with this Article. The Department recom-
mends that dam owners and engineers consult design guidelines
published by agencies of the federal government, including the U.S.
Bureau of Reclamation, the U.S. Army Corps of Engineers, the
Natural Resources Conservation Service, and the Federal Energy
Regulatory Commission, for the design of concrete, roller com-
pacted concrete, stone masonry, timber, inflatable rubber, and
mechanically-stabilized earth dams. The Director may require that
other criteria be used or revise any of the specific criteria for the
purpose of dam safety. An owner shall obtain advance approval by
the Director of design criteria.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-04 renumbered without change as 
Section R12-15-1204 effective October 8, 1982 (Supp. 
82-5). Section repealed; new Section adopted by final 
rulemaking at 6 A.A.R. 2558, effective June 12, 2000 

(Supp. 00-2).

R12-15-1205. General Responsibilities
A. Each owner is responsible for the safe design, operation, and

maintenance of a dam. The owner shall operate, maintain, and
regularly inspect a dam so that it does not constitute a danger
to human life or property. The owner of a high or significant
hazard potential dam shall provide timely warning to the
Department and all other persons listed in the emergency
action plan of problems at the dam. The owner shall develop
and maintain effective emergency action plans and coordinate
those plans with local officials as prescribed in R12-15-1221.

B. The owner shall conduct frequent observation of the dam, as
prescribed in the emergency action plan and as follows:
1. The owner shall increase the frequency of observation

when the reservoir is full, during heavy rains or flooding,
and following an earthquake.

2. The owner shall report to the Director any condition that
threatens the safety of the dam as prescribed in
R12-15-1224(A). The owner shall make the report as
soon as possible, but not later than 12 hours after discov-
ery of the conditions.

3. If dam failure appears imminent, the owner shall notify
the county sheriff or other emergency official immedi-
ately.

4. The owner is responsible for the safety of the dam and
shall take action to lower the reservoir if it appears that
the dam has weakened or is in danger of failing.

C. The owner of a dam shall install, maintain, and monitor instru-
mentation to evaluate the performance of the dam. The Direc-
tor shall require site-specific instrumentation that the Director
deems necessary for monitoring the safety of the dam when
failure may endanger human life and property. Conditions that
may require monitoring include land subsidence, earth fis-
sures, embankment cracking, phreatic surface, seepage, and
embankment movements.

D. The owner shall perform timely maintenance and ordinary
repair of a dam. The owner shall implement an annual plan to
inspect the dam and accomplish the maintenance and ordinary
repairs necessary to protect human life and property.

E. If a change of ownership of a dam occurs, the new owner shall
notify the Department within 15 days after the date of the
transaction and provide the mailing address and telephone
number where the new owner can be contacted. Within 90
days after the date of the transaction, the new owner shall pro-

vide the name and telephone number of the individual or indi-
viduals who are responsible for operating and maintaining the
dam.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-05 renumbered without change as 
Section R12-15-1205 effective October 8, 1982 (Supp. 
82-5). Section repealed; new Section adopted by final 
rulemaking at 6 A.A.R. 2558, effective June 12, 2000 

(Supp. 00-2).

R12-15-1206. Classification of Dams
A. Size Classification. Dams are classified by size as small, inter-

mediate, or large. Size is determined with reference to Table 2.
An owner or engineer shall determine size by storage capacity
or height, whichever results in the larger size.

B. Hazard Potential Classification
1. The Department shall base hazard potential classification

on an evaluation of the probable present and future incre-
mental adverse consequences that would result from the
release of water or stored contents due to failure or
improper operation of the dam or appurtenances, regard-
less of the condition of the dam. The evaluation shall
include land use zoning and development projected for
the affected area over the 10 year period following classi-
fication of the dam. The Department considers all of the
following factors in hazard potential classification: prob-
able loss of human life, economic and lifeline losses, and
intangible losses identified and evaluated by a public
resource management or protection agency.
a. The Department bases the probable incremental loss

of human life determination primarily on the number
of permanent structures for human habitation that
would be impacted in the event of failure or
improper operation of a dam. The Department con-
siders loss of human life unlikely if:
i. Persons are only temporarily in the potential

inundation area;
ii. There are no residences or overnight campsites;

and
iii. The owner has control of access to the potential

inundation area and provides an emergency
action plan with a process for warning in the
event of a dam failure or improper operation of
a dam.

b. The Department bases the probable economic, life-
line, and intangible loss determinations on the prop-
erty losses, interruptions of services, and intangible
losses that would be likely to result from failure or
improper operation of a dam. 

2. The 4 hazard potential classification levels are very low,
low, significant, and high, listed in order of increasing
probable adverse incremental consequences, as pre-
scribed in Table 3. The Director shall classify intangible
losses by considering the common or unique nature of
features or habitats and temporary or permanent nature of
changes.
a. Very Low Hazard Potential. Failure or improper

operation of a dam would be unlikely to result in
loss of human life and would produce no lifeline
losses and very low economic and intangible losses.
Losses would be limited to the 100 year floodplain
or property owned or controlled by the dam owner
under long-term lease. The Department considers
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loss of life unlikely because there are no residences
or overnight camp sites.

b. Low Hazard Potential. Failure or improper operation
of a dam would be unlikely to result in loss of
human life, but would produce low economic and
intangible losses, and result in no disruption of life-
line services that require more than cosmetic repair.
Property losses would be limited to rural or agricul-
tural property, including equipment, and isolated
buildings.

c. Significant Hazard Potential. Failure or improper
operation of a dam would be unlikely to result in
loss of human life but may cause significant or high
economic loss, intangible damage requiring major
mitigation, and disruption or impact on lifeline facil-
ities. Property losses would occur in a predomi-
nantly rural or agricultural area with a transient
population but significant infrastructure.

d. High Hazard Potential. Failure or improper opera-
tion of a dam would be likely to cause loss of human
life because of residential, commercial, or industrial
development. Intangible losses may be major and
potentially impossible to mitigate, critical lifeline
services may be significantly disrupted, and prop-
erty losses may be extensive.

3. An applicant shall demonstrate the hazard potential clas-
sification of a dam before filing an application to con-
struct. The Department shall review the applicant�s
demonstration early in the design process at pre-applica-
tion meetings prescribed in R12-15-1207(D).

4. The Department shall review the hazard potential classifi-
cation of each dam during each subsequent dam safety
inspection and revise the classification in accordance
with current conditions.

Historical Note
Adopted effective November 2, 1978 (Supp. 78-6). For-
mer Section R12-15-06 renumbered without change as 
Section R12-15-1206 effective October 8, 1982 (Supp. 
82-5). Section repealed; new Section adopted by final 
rulemaking at 6 A.A.R. 2558, effective June 12, 2000 

(Supp. 00-2).

Exhibit A. Repealed

Historical Note
Exhibit repealed by final rulemaking at 6 A.A.R. 2558, 
effective June 12, 2000; a Historical Note for Exhibit A 

did not exist before this date (Supp. 00-2).

Table 2. Size Classification

Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558, 

effective June 12, 2000 (Supp. 00-2).

Table 3. Downstream Hazard Potential Classification

Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558, 

effective June 12, 2000 (Supp. 00-2).

R12-15-1207. Application Process
A. An applicant shall obtain written approval from the Director

before constructing, reconstructing, repairing, enlarging,
removing, altering, or breaching a dam. Application require-
ments differ according to the hazard potential of the dam.
1. To construct, reconstruct, repair, enlarge, or alter a high

or significant hazard potential dam, the applicant shall
comply with R12-15-1208.

2. To breach or remove a high or significant hazard potential
dam, the applicant shall comply with R12-15-1209.

3. To construct, reconstruct, repair, enlarge, alter, breach, or
remove a low hazard potential dam, the applicant shall
comply with R12-15-1210.

4. To construct, reconstruct, repair, enlarge, alter, breach, or
remove a very low hazard potential dam, the applicant
shall comply with R12-15-1211.

B. An application shall not be filed with the Director under the
following circumstances:
1. The dam is exempt under R12-15-1203;
2. A dam owner starts repairs to an existing dam that are

necessary to safeguard human life or property and the
Director is notified without delay;

3. The owner performs general maintenance or ordinary
repairs as prescribed in R12-15-1217(A) or (B); or

4. Breach, removal, or reduction of a very low hazard dam
as prescribed in R12-15-1211(C).

C. An applicant is not required to comply with a requirement in
this Article if the Director finds that, considering the site char-
acteristics and the proposed design, the requirement is unduly
burdensome or expensive and is not necessary to protect
human life or property. The Director shall consider the size,
hazard potential classification, physical site conditions, and
applicability of a requirement to a proposed dam. The Director
shall state in writing the reason or reasons the applicant is not
required to comply with a requirement.

D. An applicant shall schedule pre-application conferences with
the Department to discuss the requirements of this Article and
to resolve issues essential to the design of a dam while the
design is in preliminary stages. The Director shall view the
dam site during the pre-application process. The following are
examples of issues for pre-application conferences: the hazard

Category Storage Capacity (acre-
feet)

Height (feet)

Small 50 to 1,000 25 to 40 

Intermediate greater than 1,000 and
not exceeding 50,000

higher than 40
and not
exceeding 100

Large greater than 50,000 higher than 100

Hazard Poten-
tial
Classification

Probable
Loss of
Human Life

Probable Economic, Life-
line, and Intangible Losses

Very Low None
expected

Economic and lifeline losses
limited to owner�s
property or 100-year flood-
plain.
Very low intangible losses
identified.

Low None
expected

Low

Significant None
expected

Low to high

High Probable -
One or more
expected

Low to high
(not necessary for this clas-
sification)
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potential classification, the approximate inflow design flood,
the basic design concepts, and any requirements that may be
found by the Director to be unduly burdensome or expensive
and not necessary to protect human life or safety. In addition,
the applicant may submit preliminary design calculations to
the Department for review and comment. The Department
shall comment as soon as practicable, depending on the size of
the submittal and the current workload.

E. The Department shall review applications as follows:
1. Applications will be received by appointment. During

this meeting the Department shall make a brief review of
the application to determine that the application contains
each of the items required by R12-15-1208, R12-15-
1209, R12-15-1210, or R12-15-1211.

2. Following receipt of an application submitted under R12-
15-1208, R12-15-1209, R12-15-1210, or R12-15-1211,
the Director shall complete an administrative review as
prescribed in R12-15-401(1) and notify the applicant in
writing whether the application is administratively com-
plete. If the application is not administratively complete,
the notification shall include a list of additional informa-
tion that is required to complete the application.

3. After finding the application submitted under R12-15-
1208, R12-15-1209, R12-15-1210, or R12-15-1211
administratively complete, the Director shall complete a
substantive review as prescribed in R12-15-401(3) and
notify the applicant in writing of the Director�s approval
or disapproval. If during this review period, the Director
determines that there are defects in the application that
would impact human life and property, a written notice of
the defects shall be sent to the applicant.

4. An applicant may request in writing that the Director
expedite the review of an application by employing an
expert consultant on a contract basis under A.R.S. §
45-104(D). The Director shall establish on-call contracts
with expert consultants to facilitate the process of expe-
diting review. The Director may retain a consultant to
review all or a portion of the application as necessary to
expedite the process in response to an owner�s request or
to comply with time-frame rules. Before conducting the
review, the consultant shall provide the Director and the
applicant with a proposed time schedule and cost esti-
mate. If the applicant agrees to the consultant�s proposal
for an expedited review of an application and the Director
employs the consultant, the applicant shall pay to the
Department the cost of the consultant�s services in addi-
tion to the application fees. The Director retains the
authority to review and approve, disapprove, or modify
the findings and recommendations of the consultant.

5. The Director shall not approve an application in less than
10 days from the date of receipt.

6. If the Director disapproves the application, the Director
shall provide the applicant with a statement of the Direc-
tor�s objections.

7. If the Director approves an application, the applicant
shall submit in triplicate revised drawings and specifica-
tions that incorporate any required changes.
a. The Director shall return to the applicant 1 set of

final construction drawings and specifications with
the Department�s approval stamp to be retained
onsite during construction;

b. The Director shall retain for permanent state record
1 set of final construction drawings and specifica-
tions with the Department�s approval stamp; and

c. The Director shall retain for use by the Department
during construction the 3rd set of final construction

drawings and specifications with the Department�s
approval stamp.

8. The Director shall impose conditions and limitations that
the Director deems necessary to safeguard human life and
property. Examples of the conditions of approval include
but are not limited to:
a. The applicant shall not cover the foundation or abut-

ment with the material of the dam until the Depart-
ment has been given notice and a reasonable time to
inspect and approve them.

b. The applicant shall start construction within 1 year
from the date of approval.

c. The applicant shall maintain a safe storage level for
an existing dam being reconstructed, repaired,
enlarged, altered, or breached.

F. An approval to construct a new dam or repair, enlarge, alter,
breach, or remove an existing dam is valid for 1 year.
1. If construction does not begin within 1 year, the approval

is void.
2. Upon written request and good cause shown by the

owner, the time for commencing construction may be
extended. An applicant shall not start construction before
the Director reviews the application for changes and
grants approval.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1208. Application to Construct, Reconstruct, Repair,
Enlarge, or Alter a High or Significant Hazard Potential Dam
A. An application package to construct, reconstruct, repair,

enlarge, or alter a high or significant hazard potential dam
shall include the following prepared by or under the supervi-
sion of an engineer as defined in R12-15-1202(11):
1. A completed application filed in duplicate on forms pro-

vided by the Director.
2. A design information summary or checklist of items pre-

pared in duplicate on forms provided by the Director.
3. An initial application fee based on the total estimated

project cost and computed in accordance with A.R.S. §
45-1204 and R12-15-104(A)(7). 

4. A detailed estimate of project costs. Project costs are all
costs associated with construction of the dam and appur-
tenant works including preliminary investigations and
surveys, engineering design, supervision of construction,
and any other engineering costs.

5. Two complete sets of construction drawings as prescribed
in R12-15-1215(1).

6. Two complete sets of construction specifications as pre-
scribed in R12-15-1215(2).

7. An engineering design report that includes information
needed to evaluate all aspects of the design of the dam
and appurtenances, including references with page num-
bers to support any assumptions used in the design, as
prescribed in R12-15-1215(3). The engineering design
report shall recommend a safe storage level for existing
dams being reconstructed, repaired, enlarged, or altered.

8. A construction quality assurance plan describing all
aspects of construction supervision.

9. A description of the use for the impounded or diverted
water, proof of a right to appropriate, and a permit to
store water as prescribed in A.R.S. §§ 45-152 and 45-161.

10. A long-term budget plan and evidence of financing, pre-
pared using customary accounting principles, that
demonstrate that the applicant has the financial capability
to construct, operate, and maintain the dam in a safe man-
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ner. If the applicant does not have evidence that can be
verified by an independent audit of the financial capabil-
ity to construct, operate, and maintain the dam in a safe
manner, the Director may require a performance bond for
the entire cost of the proposed construction work.

B. The following may be submitted with the application or during
construction.
1. An emergency action plan as prescribed in R12-15-1221.
2. An operation and maintenance plan to accomplish the

annual maintenance.
3. An instrumentation plan regarding instruments that eval-

uate the performance of the dam.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2). Amended by 
exempt rulemaking at 16 A.A.R. 1205, effective June 15, 
2010 (Supp. 10-2). Amended by exempt rulemaking at 16 
A.A.R. 1950, effective September 10, 2010 (Supp. 10-3). 
Amended by final rulemaking at 17 A.A.R. 659, effective 

June 4, 2011 (Supp. 11-2).

R12-15-1209. Application to Breach or Remove a High or Sig-
nificant Hazard Potential Dam
A. An applicant shall excavate the dam down to the level of the

natural ground at the maximum section. Upon approval of the
Director, additional breaches may be made. This provision
shall not be construed to require more than total removal of the
dam regardless of the flood magnitude. The breach or breaches
shall be of sufficient width to pass the greater of:
1. The 100 year flood at a depth of less than 5 feet, or
2. The 100 year flood at a normal flood depth of not more

than 2 feet at a distance of 2,000 feet downstream of the
dam.

B. The sides of each breach shall be excavated to a slope ratio
that is stable and not steeper than 1 horizontal to 1 vertical.

C. Each breach shall be designed to prevent silt that has previ-
ously been deposited on the reservoir bottom and the exca-
vated material from the breach from washing downstream.

D. Before breaching the dam, the reservoir shall be emptied in a
controlled manner that will not endanger lives or damage
downstream property. The applicant shall obtain approval
from the Director for the method of breaching or removal.

E. An application package to breach or remove a high or signifi-
cant hazard potential dam shall include the following prepared
by or under the supervision of an engineer as defined in R12-
15-1202(11).
1. The construction drawing or drawings for the breach or

removal of a dam, including the location, dimensions,
and lowest elevation of each breach.

2. A long-term budget plan and evidence of financing, pre-
pared using customary accounting principles, that
demonstrate that the applicant has the financial capability
to breach or remove the dam in a safe manner. If the
applicant does not have evidence that can be verified by
an independent audit of the financial capability to breach
or remove the dam in a safe manner, the Director may
require a performance bond for the entire cost of the pro-
posed construction work.

3. A construction quality assurance plan describing all
aspects of construction supervision.

F. Reduction of a high or significant downstream hazard poten-
tial dam to nonjurisdictional size may be approved by letter
under the following circumstances:
1. The owner shall submit a completed application form and

construction drawings for the reduction and the appropri-

ate specifications, prepared by or under the supervision of
an engineer as defined in R12-15-1202(11).

2. The construction drawings and specifications shall con-
tain sufficient detail to enable a contractor to bid on and
complete the project.

3. The plans shall comply with all requirements of this Sec-
tion except that the breach is not required to be to natural
ground.

4. Upon completion of an alteration to nonjurisdictional
size, the engineer shall file as constructed drawings and
specifications with the Department.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1210. Application to Construct, Reconstruct, Repair,
Enlarge, Alter, Breach, or Remove a Low Hazard Potential
Dam
A. An application package to construct, reconstruct, repair,

enlarge, or alter a low hazard potential dam shall include the
following prepared by or under the supervision of an engineer
as defined in R12-15-1202(11):
1. A completed application filed in duplicate on forms pro-

vided by the Director.
2. An initial application fee based on the total estimated

project cost, computed in accordance with A.R.S. § 45-
1204 and R12-15-104(A)(7).

3. A detailed estimate of project costs. Project costs are all
costs associated with construction of the dam and appur-
tenant works, including preliminary investigations and
surveys, engineering design, supervision of construction,
and any other engineering costs.

4. The seal and signature of the responsible engineer in
accordance with A.A.C. R4-30-304.

5. A statement by the responsible engineer that classifies the
dam as low hazard in accordance with R12-15-1206(B).
The responsible engineer shall submit a map of the area
that would be inundated by failure or improper operation
of the dam. The responsible engineer shall demonstrate
that failure or improper operation of the dam would be
unlikely to result in:
a. Loss of human life. The demonstration may be

based on an emergency action plan for persons who
may be in the area of inundation;

b. Significant incremental adverse consequences; or
c. Significant intangible losses, as defined in R12-15-

1202(21) and identified and evaluated by a public
natural resource management or protection agency.

6. Two complete sets of construction drawings as prescribed
by R12-15-1215(1).

7. Two complete sets of construction specifications as pre-
scribed by R12-15-1215(2).

8. An engineering design report that includes information
needed to evaluate all aspects of the design of the dam
and appurtenances, including references with page num-
bers to support any assumptions used in the design, as
prescribed in R12-15-1215(3).

9. A description of the use for the impounded or diverted
water, proof of a right to appropriate, and a permit to
store water as prescribed in A.R.S. §§ 45-152 and 45-161.

10. A construction quality assurance plan clearly describing
all aspects of construction supervision.

11. A long-term budget plan and evidence of financing, pre-
pared using customary accounting principles, that
demonstrate that the applicant has the financial capability
to construct, operate, and maintain the dam in a safe man-
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ner. If the applicant does not have evidence that can be
verified by an independent audit of the financial capabil-
ity to construct, operate, and maintain the dam in a safe
manner, the Director may require a performance bond for
the entire cost of the proposed construction work.

B. An application package for the breach or removal of a low
hazard potential dam shall include the following:
1. A completed application filed in duplicate on forms pro-

vided by the Director that contains the following informa-
tion:
a. The name and address of the owner of the dam or the

agent of the owner.
b. A description of the proposed removal.
c. The proposed time for beginning and completing the

removal.
2. An initial application fee based on the total estimated

project cost and computed in accordance with A.R.S. §
45-1204 and R12-15-104(A)(7).

3. A statement by the responsible engineer demonstrating
both of the following:
a. That the dam will be excavated to the level of natu-

ral ground at the maximum section; and
b. That the breach or breaches will be of sufficient

width to pass the greater of:
i. The 100 year flood at a depth of less than 5

feet, or
ii. The 100 year flood at a normal flood depth of

not more than 2 feet at a distance of 2,000 feet
downstream of the dam,

iii. Subsection (B)(3)(b) shall not be construed to
require more than a total removal of the dam
regardless of flood magnitude.

c. That the sides of the breach will be excavated to a
slope ratio that is stable and not steeper than 1 hori-
zontal to 1 vertical.

4. A detailed estimate of project costs. Project costs are all
costs associated with the removal of the dam and appurte-
nant works, including preliminary investigations and sur-
veys, engineering design, supervision of removal, and
any other engineering costs.

C. An applicant intending to reduce a low hazard potential dam to
nonjurisdictional size shall submit a written notice to the
Director at least no less than 60 days before the date that con-
struction begins.

D. Within 45 days after receipt of a complete application package
as prescribed by subsection (A) or (B), the Director shall
either:
1. Determine that the dam falls within the low hazard poten-

tial classification, or
2. Issue a written notice that the dam does not fall within the

low hazard potential classification.
E. The Director�s determination that the proposed dam does not

fall within the low hazard classification is an appealable
agency action and subject to administrative and judicial review
under A.R.S. Title 41, Chapter 6, Article 10.

F. Upon completion of construction, the owner shall notify the
Department in writing. The owner shall not use the dam or res-
ervoir before issuance of a license unless the Director issues
written approval.

G. Within 90 days after completing construction, reconstruction,
repair, enlargement, or alteration of a low hazard potential
dam, the owner shall file the following:
1. An affidavit showing the actual cost of construction,

reconstruction, repair, enlargement, or alteration of the
dam. The owner shall submit a detailed accounting of the
costs, including all engineering costs.

2. An additional fee or refund request computed in accor-
dance with A.R.S. § 45-1209 and R12-15-104(A)(7),
based on the actual cost of construction, reconstruction,
repair, enlargement, or alteration. 

3. A brief completion report summarizing the salient fea-
tures of the project, including a description of the causes
for any changes or deviations from the approved applica-
tion package prepared by the engineer who supervised the
construction, in accordance with A.R.S. Title 32, Chapter
1. The engineer shall indicate:
a. That the dam has been designed and constructed in

compliance with basic principles of dam construc-
tion currently being practiced in the industry;

b. That the dam as constructed has structural integrity
and flood routing capacity consistent with its hazard
potential classification; and

c. That the as constructed drawings and the report
accurately represent the construction of the dam.

4. As constructed drawings prepared and sealed by the engi-
neer who supervised the construction. The owner and the
engineer shall maintain a record of the drawings.

H. Upon receiving the Director�s written approval, the owner may
operate the dam and appurtenant works. Within 30 days after
receipt of the information in subsection (G), the Director shall
issue to the owner either a license or a notice that the dam and
appurtenant works shall not be operated because the dam and
appurtenant works do not qualify as low hazard or were not
built according to the submitted design. The license shall
include conditions of operation, including:
1. The safe storage level of the reservoir,
2. A requirement that the dam be operated and maintained

so that it does not constitute a danger to human life and
property,

3. A requirement that the conditions resulting in the low
hazard classification be maintained throughout the life of
the dam, and

4. A requirement that the owner demonstrate in writing the
low hazard classification in the manner prescribed by
subsection (A)(5) every five years.

I. Within 90 days after completing removal of a low hazard
potential dam, the owner shall file the following. The Director
shall remove the dam from jurisdiction upon approval of the
submittal.
1. An affidavit showing the actual cost of removal of the

dam. The owner shall submit a detailed accounting of the
costs, including all engineering costs.

2. An additional fee or refund request computed in accor-
dance with A.R.S. § 45-1204 and R12-15-104(A)(7),
based on the actual cost of removal. 

3. A brief completion report, including a description of the
causes for any changes or deviations from the approved
application package prepared by the engineer who super-
vised the construction, in accordance with A.R.S. Title
32, Chapter 1. The engineer shall certify that the as
removed drawings and the report accurately represent the
actual removal of the dam.

4. As-removed drawings prepared and sealed by the engi-
neer who supervised the removal. The owner and the
engineer shall maintain a record of the drawings.

J. An owner shall immediately commence repairs necessary to
safeguard human life and property and prevent failure and
improper operation of a low hazard potential dam. The owner
shall notify the Department as soon as reasonably possible and
in all cases within 10 days of commencing the required
repairs.
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Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2). Amended by 
final rulemaking at 13 A.A.R. 3022, effective October 6, 
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Amended by exempt rulemaking at 16 A.A.R. 1950, 

effective September 10, 2010 (Supp. 10-3). Amended by 
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R12-15-1211. Application to Construct, Reconstruct, Repair,
Enlarge, Alter, Breach, or Remove a Very Low Hazard Poten-
tial Dam
A. An application package to construct, reconstruct, repair,

enlarge, or alter a very low hazard potential dam shall include
the following prepared by an engineer or a person under the
supervision of an engineer as defined in R12-15-1202(11):
1. A completed application filed in duplicate on forms pro-

vided by the Director that contains the following informa-
tion:
a. The name and address of the owner of the dam or the

agent of the owner.
b. The location, type, size, and height of the proposed

dam and appurtenant works.
c. The storage capacity of the reservoir associated with

the proposed dam.
d. The proposed time for beginning and completing

construction.
e. A description of the use for the impounded or

diverted water and proof of a right to impound that
water.

2. The means, plans, and specifications by which the stream
or body of water is to be dammed, by-passed, or con-
trolled during construction.

3. Maps, drawings, and specifications of the proposed dam.
4. An initial application fee based on the total estimated

project cost and computed in accordance with A.R.S. §
45-1204 and R12-15-104(A)(7).

5. A detailed estimate of project costs. Project costs are all
costs associated with construction of the dam and appur-
tenant works, including preliminary investigations and
surveys, engineering design, supervision of construction,
and any other engineering costs.

6. A statement by the responsible engineer that classifies the
dam as very low hazard in accordance with R12-15-
1206(B). The responsible engineer shall submit a map of
the area that would be inundated by failure or improper
operation of the dam. The responsible engineer shall
demonstrate that failure or improper operation would be
unlikely to result in:
a. Loss of human life. The demonstration may be

based on an emergency action plan for persons who
may be in the area of inundation;

b. Significant incremental adverse consequences; or
c. Significant intangible losses, as defined in R12-15-

1202(21) and identified and evaluated by a public
natural resource management protection agency,
because the dam has a size classification of either
small or intermediate under R12-15-1206(A) and
any release would be limited to the 100 year flood-
plain or property owned or controlled by the dam
owner under long-term lease.

7. The seal and signature of the responsible engineer in
accordance with A.R.S. Title 32, Chapter 1.

8. The drawings required by subsection (A)(3) shall include
a plan view and maximum section of the dam; the outlet
works; and the spillway plan, profile, and cross section.

9. The specifications required by subsection (A)(3) shall
include the construction materials, testing criteria, and
installation techniques.

B. The Director may make other requirements for drawings and
specifications for the proposed repair or alteration of a very
low hazard potential dam. In determining other requirements,
the Director shall consider the size and extent of the repair or
alteration, the portions of the dam that will be repaired or
altered, and whether the requirements elicit a description of
the proposed construction work that is adequate to allow the
Director to evaluate the repair or alteration.

C. An owner intending to breach, remove, or reduce a very low
hazard potential dam to nonjurisdictional size shall submit
written notice to the Director at least 60 days before the date
that construction begins.

D. After receipt of a complete application package as prescribed
by subsection (A), the Director shall either:
1. Determine that the dam falls within the very low hazard

classification and approve the application in writing; or
2. Issue a written notice that the dam does not fall within the

very low hazard classification.
E. The Director�s determination that the proposed dam does not

fall within the very low hazard classification is an appealable
agency action and subject to administrative and judicial review
under A.R.S. Title 41, Chapter 6, Article 10.

F. Upon completion of construction, the owner shall notify the
Department in writing. The owner shall not use the dam and
reservoir before receipt of a license unless the Director issues
written approval.

G. Within 90 days after completion of the construction, recon-
struction, repair, enlargement, or alteration of a very low haz-
ard potential dam, the owner shall file the following:
1. An affidavit showing the actual cost of construction,

reconstruction, repair, enlargement, or alteration of the
dam. The owner shall submit a detailed accounting of the
costs, including all engineering costs.

2. An additional fee or refund request computed in accor-
dance with A.R.S. § 45-1209 and R12-15-104(A)(7),
based on the actual cost of construction, reconstruction,
repair, enlargement, or alteration. 

3. A brief completion report summarizing the salient fea-
tures of the project, including a description of the causes
for any changes or deviations from the approved applica-
tion package prepared by the engineer who supervised the
construction in accordance with A.R.S. Title 32, Chapter
1. The report shall include:
a. That the dam has been designed and constructed in

compliance with basic principles of dam construc-
tion currently being practiced in the industry;

b. That the dam as constructed has structural integrity
and flood routing capacity consistent with its hazard
potential classification; and

c. That the as constructed drawings and the report
accurately represent the construction of the dam.

4. As constructed drawings prepared by the engineer who
supervised the construction. The owner and the engineer
shall maintain a record of the drawings.

H. Within 30 days after receipt of the information in subsection
(G), the Director shall issue to the owner either a license or a
notice that the dam and appurtenant works shall not be oper-
ated because the dam and appurtenant works do not qualify as
very low hazard or were not built according to the submitted
design. Upon receiving the Director�s written approval, the
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owner may operate the dam and appurtenant works. The
license shall include conditions of operation, including:
1. The safe storage level of the reservoir,
2. A requirement that the conditions resulting in the very

low hazard classification be maintained throughout the
life of the dam, and

3. A requirement that the owner demonstrate in writing the
very low hazard classification in the manner prescribed
by subsection (A)(6) every five years.

I. An owner shall immediately commence repairs necessary to
safeguard human life and property and prevent failure or
improper operation of a very low hazard potential dam. The
owner shall notify the Department as soon as reasonably possi-
ble and in all cases within 10 days of commencing the required
repairs.

J. The Department may periodically inspect construction to con-
firm that it is proceeding according to the approved design and
that proper construction quality assurance is being exercised
by the owner�s engineer. The owner, or the owner�s engineer
under the direction of the owner, shall remedy any unsatisfac-
tory condition using the contractor.

K. The owner shall provide the Department access to the dam site
for purposes of inspecting all phases of construction, including
the foundation, embankment and concrete placement, inspec-
tion and test records, and mechanical installations.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2). Amended by 
exempt rulemaking at 16 A.A.R. 1205, effective June 15, 
2010 (Supp. 10-2). Amended by exempt rulemaking at 16 
A.A.R. 1950, effective September 10, 2010 (Supp. 10-3). 
Amended by final rulemaking at 17 A.A.R. 659, effective 

June 4, 2011 (Supp. 11-2).

R12-15-1212. Construction of a High, Significant, or Low Haz-
ard Potential Dam
A. Before commencement of construction activities, the owner

shall invite to a pre-construction conference all involved regu-
latory agencies, the prime contractor, and all subcontractors.
At this meeting the Department shall identify, to the extent
possible, the key construction stages at which an inspection
will be made. At least 48 hours before each key construction
stage identified for inspection, the owner or the owner�s engi-
neer shall provide notice to the Department.

B. The owner and the owner�s engineer shall oversee construc-
tion of a new dam or reconstruction, repair, enlargement, alter-
ation, breach, or removal of an existing dam. Failure to
perform the work in accordance with the construction draw-
ings and specifications approved by the Director renders the
approval revocable. The owner�s engineer shall exercise pro-
fessional judgment independent of the contractor.

C. A professional engineer with proficiency in engineering and
knowledge of dam technology shall supervise or direct the
supervision of construction in accordance with the construc-
tion quality assurance plan.

D. The owner�s engineer shall submit summary reports of con-
struction activities and test results according to a schedule
approved by the Department.

E. The owner shall immediately report to the Department any
condition encountered during construction that requires a devi-
ation from the approved plans and specifications.

F. The owner shall promptly submit a written request for
approval of any necessary change and sufficient information to
justify the proposed change. The owner shall not commence
construction without the written approval of the Director
unless the change is a minor change. A minor change is a

change that complies with the requirements of this Article and
provides equal or better safety performance.

G. Upon completion of construction, the owner shall notify the
Department in writing. The Department shall make a final
inspection. The owner shall correct any deficiencies noted
during the inspection.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1213. Completion Documents for a Significant or High
Hazard Potential Dam
Within 90 days after completion of the construction or removal
work for a significant or high hazard potential dam and final inspec-
tion by the Department, the owner shall file the following:

1. An affidavit showing the actual cost of the construction.
The owner shall submit a detailed accounting of the costs,
including all engineering costs.

2. An additional fee or refund request based on the actual
cost of the construction, computed in accordance with
A.R.S. § 45-1209 and R12-15-104(A)(7).

3. One set of full sized as constructed drawings prepared
and sealed by the engineer who supervised the construc-
tion. If changes were made during construction, the
owner shall file supplemental drawings showing the dam
and appurtenances as actually constructed.

4. Construction records, including grouting, materials test-
ing, and locations and baseline readings for permanent
bench marks and instrumentation, initial surveys, and
readings.

5. Photographs of construction from exposure of the foun-
dation to completion of construction.

6. A brief completion report summarizing the salient fea-
tures of the project, including a description of the causes
for any changes or deviations from the approved draw-
ings and specifications that were made during the con-
struction phase.

7. A schedule for filling the reservoir, specifying fill rates,
water level elevations to be held for observation, and a
schedule for inspecting and monitoring the dam. The
owner shall monitor the dam monthly during the first fill-
ing.

8. An operating manual for the dam and its appurtenant
structures. The operating manual shall include a process
for safety inspections prescribed in R12-15-1219. The
operating manual shall include schedules for surveillance
activities and baseline information for any installed
instrumentation as follows:
a. The frequency of monitoring,
b. The data recording format,
c. A graphical presentation of data, and
d. The person who will perform the work.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2). Amended by 
exempt rulemaking at 16 A.A.R. 1205, effective June 15, 
2010 (Supp. 10-2). Amended by exempt rulemaking at 16 
A.A.R. 1950, effective September 10, 2010 (Supp. 10-3). 
Amended by final rulemaking at 17 A.A.R. 659, effective 

June 4, 2011 (Supp. 11-2).

R12-15-1214. Licensing
A. Upon review and approval of the documents filed under R12-

15-1213 and finding that the construction at the dam has been
completed in accordance with the approved plans and specifi-
cations and finding that the dam is safe, the Director shall
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issue a license. The license shall specify the safe storage level
for the reservoir and shall specify conditions for the safe oper-
ation of the dam. The dam and reservoir shall not be used
before issuance of a license unless the Director issues written
approval. Procedures for issuance of a license for low and very
low hazard potential dams are prescribed in R12-15-1210(H)
and R12-15-1211(H), respectively.

B. A new license shall be issued in the following instances:
1. Upon change of ownership of a dam.
2. Upon change of the safe storage level.
3. Upon expiration of time to appeal a notice issued under

R12-15-1223(B).
4. Upon expiration of time to appeal an order issued by the

Director under R12-15-1223(D).
5. Upon expiration of time to appeal an order of a court.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1215. Construction Drawings, Construction Specifica-
tions, and Engineering Design Report for a High, Significant, or
Low Hazard Potential Dam
The owner and engineer are responsible for complete and adequate
design of a dam and for including in the application all aspects of
the design pertaining to the safety of the dam. 

1. Construction Drawing Requirements. The construction
drawings required by R12-15-1208(5), R12-15-
1209(E)(1), and R12-15-1210(A)(6) shall include the fol-
lowing:
a. The seal and signature of the responsible engineer in

accordance with A.A.C. R4-30-304.
b. One or more topographic maps of the dam, spillway,

outlet works, and reservoir on a scale large enough
to accurately locate the dam and appurtenances,
indicate cut and fill lines, and show the property
lines and ownership status of the land. Contour
intervals shall be compatible with the height and size
of the dam and its appurtenances and shall show
design and construction details.

c. A reservoir area and capacity curve that reflect area
in acres and capacity in acre-feet in relation to depth
of water and elevation in the reservoir. The construc-
tion drawings shall show the spillway invert and top
of dam elevations. The construction drawings shall
also show the reservoir volume and space functional
allocations. The construction drawings may include
alternate scales as required for the owner�s use.

d. Spillway and outlet works rating curves and tables at
a scale or scales that allow determination of dis-
charge rate in cubic feet per second at both low and
high flows as measured by depth of water passing
over the spillway control section.

e. A location map showing the dam footprint and all
exploration drill holes, test pits, trenches, adits, bor-
row areas, and bench marks with elevations, refer-
ence points, and permanent ties. This map shall use
the same vertical and horizontal control as the topo-
graphic map.

f. Geologic information including 1 or more geologic
maps, profile along the centerline, and other perti-
nent cross sections of the dam site, spillway or spill-
ways, and appurtenant structures, aggregate and
material sources, and reservoir area at 1 or more
scales compatible with the site and geologic com-
plexity, showing logs of exploration drill holes, test
pits, trenches, and adits.

g. One or more plans of the dam to delineate design
and construction details.

h. Foundation profile along the dam centerline at a true
scale where the vertical scale is equal to the horizon-
tal scale, showing the existing ground and proposed
finished grade at cut and fill elevations, including
anticipated geologic formations. The foundation
profile shall include any proposed grout and drain
holes.

i. Profile and a sufficient number of cross sections of
the dam to delineate design and construction details.
The drawings shall illustrate and show dimensions
of camber, details of the top, core zone, interior fil-
ters and drains, and other zone details. The profile of
the dam may be drawn to different horizontal and
vertical scales if required for detail. A maximum
section of the dam shall be drawn to a true scale,
where the vertical scale is equal to the horizontal
scale. The outlet conduit may be shown on the maxi-
mum section if this is typical of the proposed con-
struction.

j. One or more dam foundation plans showing excava-
tion grades and cut slopes with any proposed foun-
dation preparation, grout and drain holes, and
foundation dewatering requirements.

k. Plan, profile, and details of the outlet works, includ-
ing the intake structure, the gate system, conduit,
trashrack, conduit filter diaphragm, conduit concrete
encasement, and the downstream outlet structure.
The drawings shall include all connection and struc-
tural design details.

l. Plan, profile, control section, and cross sections of
the spillway, including details of any foundation
preparation, grouting, or concrete work that is
planned. A complex control structure, a concrete
chute, or an energy dissipating device for a terminal
structure shall include both hydraulic and structural
design details.

m. Hydrologic data, drainage area and flood routing,
and diversion criteria.

2. Construction Specification Requirements. The construc-
tion specifications required by R12-15-1208(6) and R12-
15-1210(A)(7) shall include the following:
a. The seal and signature of the responsible engineer in

accordance with A.A.C. R4-30-304.
b. The statement that the construction drawings and

specifications shall not be materially changed with-
out the prior written approval of the Director.

c. A detailed description of the work to be performed
and a statement of the requirements for the various
types of materials and installation techniques that
will enter into the permanent construction.

d. The statement that construction shall not be consid-
ered complete until the Director has approved the
construction in writing.

e. The statement that the owner�s engineer shall con-
trol the quality of construction.

f. The following construction information:
i. All earth and rock material descriptions, place-

ment criteria, and construction requirements for
all elements of the dam and related structures.

ii. All concrete, grout, and shotcrete material and
mix descriptions, placement and consolidation
criteria, temperature controls, and construction
requirements for all elements of the dam and
related structures.
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iii. Material criteria and material testing, cleaning,
and treatment. If foundation or curtain grouting
is required, the specifications shall describe the
type of grout, grouting method, special equip-
ment necessary, recording during grouting, and
foundation monitoring to avoid disturbance
from grouting.

iv. All materials testing that will be performed by
the contractor for pre-qualification of materials,
including special performance testing, such as
water pressure tests in conduits. The Director
shall accept materials that are pre-tested suc-
cessfully and constructed in-place in accor-
dance with specifications.

v. A plan for control or diversion of surface water
during construction. The design engineer may
determine frequency of storm runoff to be con-
trolled during construction, commensurate with
the risk of economic loss during construction.

vi. Criteria for blast monitoring and acceptable
blast vibration levels, including particle veloci-
ties for the dam and other critical appurte-
nances. Monitoring equipment and monitoring
locations shall be specified.

vii. Instrumentation material descriptions, place-
ment criteria, and construction requirements
and a statement that instrumentation shall be
installed by experienced speciality subcontrac-
tors.

3. Engineering Design Report Requirements. The engineer-
ing design report required by R12-15-1208(7) and R12-
15-1210(A)(8) shall include the following:
a. The seal and signature of the responsible engineer in

accordance with A.A.C. R4-30-304.
b. The classification under R12-15-1206 of the pro-

posed dam, or for the proposed enlargement of an
existing dam or reservoir.

c. Hydrologic considerations, including calculations
and a summary table of data used in determining the
required emergency spillway capacity and free-
board, and design of any diversion or detention
structures. The design report shall include input and
output listings on both hard copy and computer dis-
kette.

d. Hydraulic characteristics, engineering data, and cal-
culations used in determining the capacities of the
outlet works and emergency spillway. The design
report shall include input and output listings on both
hard copy and computer diskette.

e. Geotechnical investigation and testing of the dam
site and reservoir basin. Results and analysis of sub-
surface investigations, including logs of test borings
and geologic cross sections.

f. Guidelines and criteria for blasting to be used by the
contractor in preparing the blasting plan.

g. Details of the plan for control or diversion of surface
water during construction.

h. Details of the dewatering plan for subsurface water
during construction.

i. Testing results of earth and rock materials, including
the location of test pits and the logs of these pits.

j. Discussion and design of the foundation blanket
grouting, grout curtain, and grout cap based on foun-
dation stability and seepage considerations.

k. Calculations and basic assumptions on loads and
limiting stresses for reinforced concrete design. The

design report shall include input and output listings
on both hard copy and computer diskette.

l. A discussion and stability analysis of the dam
including appropriate seismic loading, safety fac-
tors, and embankment zone strength characteristics.
Analyses shall include both short-term and long-
term loading on upstream and downstream slopes.
The design report shall include input and output list-
ings on both hard copy and computer diskette.

m. A discussion of seismicity of the project area and
activity of faults in the vicinity. The design report
shall use both deterministic and statistical methods
and identify the appropriate seismic coefficient for
use in analyses.

n. Discussion and design of the cutoff trench based on
seepage and other considerations.

o. Permeability characteristics of foundation and dam
embankment materials, including calculations for
seepage quantities through the dam, the foundation,
and anticipated in the internal drain system. The
design report shall include input and output listings
on both hard copy and computer diskette. The
design report shall include copies of any flow nets
used.

p. Discussion and design of internal drainage based on
seepage quantity calculations. The design report
shall include instrumentation necessary to monitor
the drainage system and filter design calculations for
protection against piping of foundation and embank-
ment.

q. Erosion protection against waves and rainfall runoff
for both the upstream and downstream slopes, as
appropriate.

r. Discussion and design of foundation treatment to
compensate for geological weakness in the dam
foundation and abutment areas and in the spillway
foundation area.

s. Post-construction vertical and horizontal movement
systems.

t. Discussion of foundation conditions including the
potential for subsidence, fissures, dispersive soils,
collapsible soils, and sink holes.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1216. Design of a High, Significant, or Low Hazard
Potential Dam
A. General Requirements.

1. Emergency Spillway Requirements. An applicant shall:
a. Construct each spillway in a manner that avoids

flooding in excess of the flooding that would have
occurred in the same location under the same condi-
tions before construction. The owner of a dam shall
demonstrate that a spillway discharge would not
result in incremental adverse consequences. In
determining whether a spillway discharge of a dam
would result in incremental adverse consequences,
the Director shall evaluate whether the owner has
taken any or all of the following actions: issuing
public notice to downstream property owners, com-
plying with flood insurance requirements, adopting
emergency action plans, conducting mock flood
drills, acquiring flow easements or other acquisi-
tions of real property, or other actions appropriate to
safeguard the dam site and flood channel.
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b. Include a control structure to avoid head cutting and
lowering of the spillway crest for spillways exca-
vated in soils or soft rock. In the alternative, the
design may provide evidence acceptable to the
Director that erosion during the inflow design flood
will not result in a sudden release of the reservoir.

c. Provide each spillway and channel with a minimum
width of 10 feet and suitable armor to prevent ero-
sion during the discharge resulting from the inflow
design flood.

d. Ensure that downstream spillway channel flows do
not encroach on the dam unless suitable erosion pro-
tection is constructed.

e. Ensure that each spillway, in combination with out-
lets, is able to safely pass the peak discharge flow
rate, as calculated on the basis of the inflow design
flood.

f. Not construct bridges or fences across a spillway
unless the construction is approved in writing by the
Director. The Director�s approval may include con-
ditions regarding the design and operation of the
spillway and fencing, based on safety concerns.

g. Not use a pipe or culvert as an emergency spillway
unless the Director approves the use following
review of the dam design and site characteristics.

2. Inflow Design Flood Requirements
a. Unless directed otherwise in writing by the Director,

the inflow design flood requirements for determin-
ing the spillway minimum capacity are stated in
Table 4.

b. As an alternative to the requirements prescribed in
Table 4, the Director may accept an inflow design
flood determined by an incremental damage assess-
ment study, based on the relative safety of the alter-
natives.

c. The Director may accept site-specific probable max-
imum precipitation studies in determination of the
inflow design flood.

d. An applicant shall ensure that the total freeboard is
the largest of the following:
i. The sum of the inflow design flood maximum

water depth above the spillway crest plus wave
run up.

ii. The sum of the inflow design flood maximum
water depth above the spillway crest plus 3
feet.

iii. A minimum of 5 feet.
3. Outlet Works Requirements. An applicant shall ensure

that a dam has a low level outlet works that:
a. Is capable of draining the reservoir to the sediment

pool level. A low level outlet works for a high or
significant hazard potential dam shall be a minimum
of 36 inches in diameter. A low level outlet works
for a low hazard potential dam shall be a minimum
of 18 inches in diameter.

b. For a high or significant hazard potential dam, has
the capacity to evacuate 90% of the storage capacity
of the reservoir within 30 days, excluding reservoir
inflows.

c. Has a filter diaphragm or other current practice mea-
sures to reduce the potential for piping along the
conduit.

d. Has accessible outlet controls when the spillway is
in use.

e. Has an emergency manual override system or can be
operated manually.

f. Is constructed of materials appropriate for loading
condition, seismic forces, thermal expansion, cavita-
tion, corrosion, and potential abrasion. The applicant
shall not use corrugated metal pipes or other thin-
walled pipes except as a form for a cast-in-place
concrete conduit. The applicant shall construct out-
let conduits of cast-in-place reinforced concrete. The
applicant shall design each outlet to maintain water
tightness. The applicant shall construct each outlet
to prevent the occurrence of piping adjacent to the
outlet.

g. Has an operating or guard gate on the upstream end
of any gated outlet.

h. Has an outlet conduit near the base of 1 of the abut-
ments on native bedrock or other competent mate-
rial. The applicant shall support the entire length of
the conduit on foundation materials of uniform den-
sity and consistency to prevent adverse differential
settlement.

i. Has an upstream valve or gate capable of controlling
the discharge through all ranges of flow on any
gated outlet conduit.

j. Has a trashrack designed for a minimum of 25% of
the reservoir head to which it would be subjected if
completely clogged at the upstream end of the out-
let.

k. Has an air vent pipe just downstream of the control
gate. The applicant shall include a blow-off valve at
or near the downstream toe of the dam for an outlet
conduit that is connected directly to a distribution
system.

l. Has an outlet conduit designed for internal pressure
equal to the full reservoir head and for superimposed
embankment loads, acting separately.

4. Dam Site And Reservoir Area Requirements
a. An applicant shall demonstrate that reservoir storage

during the inflow design flood will not result in
incremental adverse consequences and that the
design will not result in the inundation or wave dam-
age of properties within the reservoir, except
marina-type structures, during the inflow design
flood. In determining whether a discharge will result
in incremental adverse consequences, the Director
shall evaluate whether the owner has taken any or all
of the following actions: issuing public notice to
upstream affected property owners, complying with
flood insurance requirements, adopting emergency
action plans, conducting mock flood drills, acquiring
flood easements or other acquisitions of real prop-
erty, or other actions appropriate to safeguard the
dam site and reservoir. Permanent habitations are
not allowed within the reservoir below the spillway
elevation.

b. The applicant shall clear the reservoir storage area of
logs and debris.

c. The applicant shall place borrow areas a safe dis-
tance from the upstream toe and the downstream toe
of the dam to prevent a piping failure of the dam.

d. The applicant shall keep the top of the dam and
appurtenant structures accessible by equipment and
vehicles for emergency operations and maintenance.

5. Geotechnical Requirements
a. The applicant shall provide an evaluation of the

static stability of the foundation, dam, and slopes of
the reservoir rim and demonstrate that sufficient
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material is available to construct the dam as
designed.

b. The applicant shall not construct a dam on active
faults, collapsible soils, dispersive soils, sink holes,
or fissures, unless the applicant demonstrates that
the dam can safely withstand the anticipated offset
or other unsafe effects on the dam.

6. Seismic Requirements
a. The applicant shall submit a review of the seismic or

earthquake history of the area around the dam within
a radius of 100 miles to establish the relationship of
the site to known faults and epicenters. The review
shall include any known earthquakes and the epicen-
ter locations and magnitudes of the earthquakes.

b. The applicant shall identify the location of active or
potentially active faults that have experienced Holo-
cene or Late Pleistocene displacement within a
radius of 100 miles of the site.

c. For a high or significant hazard potential dam, the
applicant shall design the dam to withstand the max-
imum credible earthquake.

d. For a low hazard potential dam, the applicant shall
use probabilistic or deterministic methods to deter-
mine the design earthquake. The magnitude of the
design earthquake shall vary with the size of the
dam, site condition, and specific location.

B. Embankment Dam Requirements.
1. Geotechnical Requirements. Table 5 states minimum fac-

tors of safety for embankment stability under various
loading conditions. For an embankment dam an applicant
shall provide a written analysis of minimum factors of
safety for stability.
a. The analysis of minimum factors of safety shall

include the effects of anisotropy on the phreatic sur-
face position by using a ratio of horizontal permea-
bility to vertical permeability of at least 10. The
Director may require ratios of up to 100 if the mate-
rial types and construction techniques will cause
excessive stratification.

b. The applicant shall use tests modeling the conditions
being analyzed to determine the strengths used in the
stability analysis. The stability analysis shall include
total and effective stress strengths appropriate for
the different material zones and conditions analyzed.
The stability analysis shall use undrained strengths
or strength parameters for all saturated materials.

c. The applicant shall perform an analysis of the
upstream slope stability for a partial pool with
steady seepage considering the reservoir level that
provides the lowest factor of safety.

d. A stability analysis is not required for low hazard
potential dams if the owner or the owner�s engineer
demonstrates that conservative slopes and compe-
tent materials are included in the design.

2. Seismic Requirements
a. The applicant shall determine the seismic character-

istics of the site as prescribed in subsection (A)(6).
b. The applicant shall determine the liquefaction sus-

ceptibility of the embankment, foundation, and abut-
ments. The applicant shall use standard penetration
testing, cone penetration testing, shear wave velocity
measurements, or a combination of these methods to
make this determination. The applicant shall com-
pute the minimum factor of safety against liquefac-
tion at specific points and make a determination of
whether the overall site is subject to liquefaction.

c. The applicant shall determine the safety of the dam
under seismic loading using a pseudo static stability
analysis, computing the minimum factor of safety if
the embankment, foundation or abutment is not sub-
ject to liquefaction and has a maximum peak accel-
eration of 0.2g or less, or a maximum peak
acceleration of 0.35g or less, and consists of clay on
a clay or bedrock foundation. The applicant shall use
in the pseudo static stability analysis a pseudo static
coefficient that is at least 60% of the maximum peak
bedrock acceleration at the site.

d. The applicant shall compute a minimum factor of
safety against overtopping due to deformation and
settlement in each of the following cases. The mini-
mum factor of safety against overtopping can be no
less than 2.5, determined by dividing the total pre-
earthquake freeboard by the estimated vertical set-
tlement in feet. The applicant shall determine the
total vertical settlement by adding the settlement
values of the upstream and downstream slopes.
i. The minimum factor of safety in a pseudo static

analysis is less than 1.0;
ii. An embankment, foundation, or abutment is

not subject to liquefaction, has a maximum
peak acceleration of more than 0.2g or a maxi-
mum peak acceleration of more than 0.35g and
consists of clay on a clay or bedrock founda-
tion; or

iii. The embankment, foundation or abutment is
subject to liquefaction.

e. The applicant shall perform a liquefaction analysis
to establish approximate boundaries of liquefiable
zones and physical characteristics of the soil follow-
ing liquefaction for an embankment, foundation, or
abutment subject to liquefaction. The applicant shall
perform an analysis of the potential for flow lique-
faction.

f. Other, more sophisticated analytical procedures may
be required by the Director for sites with high seis-
micity or low strength embankment or foundation
soils.

3. Miscellaneous Design Requirements
a. The design of any significant or high hazard poten-

tial dam shall provide seepage collection and pre-
vent internal erosion or piping due to embankment
cracking or other causes.

b. The Director shall review the filter and permeability
design for a chimney drain, drain blanket, toe drain,
or outlet conduit filter diaphragms on the basis of
unique site characteristics.
i. The minimum thickness of an internal drain is 3

feet.
ii. The minimum width of a chimney drain is 6

feet.
iii. The applicant shall filter match an internal

drain to its adjacent material.
iv. The applicant shall design internal drains with

sufficient capacity for the expected drainage
without the use of drainpipes using only natural
granular materials.

c. The use of a geosynthetic is not permitted in a
design if it serves as the sole defense against dam
failure. The use of geotextiles and geonets as a filter
or drain material or a geomembrane liner is permit-
ted only in a location that is easily accessible for
repair or if its excavation cannot create an unsafe
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condition at the dam. A geosynthetic liner is allowed
under special conditions and in specific situations if
it is subject to monitoring and redundant safety con-
trols. The Director may impose conditions, includ-
ing monitoring appropriate to the hazard
classification, inspection, and necessary repairs,
each performed every 5 years.

d. The applicant shall use armoring on any upstream
slope of an embankment dam that impounds water
for more than 30 days at a time. If the applicant uses
rock riprap, it shall be well-graded, durable, sized to
withstand wave action, and placed on a well-graded
pervious sand and gravel bedding or geotextile with
filtering capacity appropriate for the site.

e. The applicant shall protect the downstream slopes
and groins of an embankment dam from erosion.

f. The minimum width of the top of an embankment
dam is equal to the structural height of the dam
divided by 5 plus an additional 5 feet. The required
minimum width for any embankment dam is 12 feet.
The maximum width for any embankment dam is 25
feet.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

Table 4. Inflow Design Flood

* For a high hazard potential dam, the applicant shall design the
dam to withstand an inflow design flood that varies from .5 PMF to
the full PMF, with size increasing based on persons at risk and
potential for downstream damage. The applicant shall consider
foreseeable future conditions.

Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558, 

effective June 12, 2000 (Supp. 00-2).

Table 5. Minimum Factors of Safety for Stability1

1 Not applicable to an embankment on a clay shale foundation.

Historical Note
New Table adopted by final rulemaking at 6 A.A.R. 2558, 

effective June 12, 2000 (Supp. 00-2).

R12-15-1217. Maintenance and Repair; Emergency Actions
A. An owner shall perform general maintenance and ordinary

repairs that do not impair the safety of the dam. General main-
tenance and ordinary repair activities listed under this subsec-
tion do not require prior approval of the Director. These repair
activities include:
1. Removing brush or tall weeds.
2. Cutting trees and removing slash from the embankment

or spillway. Small stumps may be removed provided no
excavation into the embankment occurs.

3. Exterminating rodents by trapping or other methods.
Rodent damage may be repaired provided it does not
involve excavation that extends more than 2 feet into the
embankment and replacement materials are compacted as
they are placed.

4. Repairing erosion gullies less than 2 feet deep on the
embankment or in the spillway.

5. Grading the surface on the top of the dam embankment or
spillway to eliminate potholes and provide proper drain-
age, provided the freeboard is not reduced.

6. Placing additional riprap and bedding on the upstream
slope, or in the spillway in areas that have sustained
minor damage and restoring the original riprap protection
where the damage has not yet resulted in erosion and
weakening of the dam.

7. Painting, caulking, or lubricating metal structures.
8. Patching or caulking spalled or cracked concrete to pre-

vent deterioration.
9. Removing debris, rock, or earth from outlet conduits or

spillway channels and basins.
10. Patching to prevent deterioration within outlet works.
11. Replacing worn or damaged parts on outlet valves or con-

trols to restore them to original condition or its equiva-
lent.

12. Repairing or replacing fences intended to keep traffic or
livestock off the dam or spillway.

B. General maintenance and ordinary repair that may impair or
adversely effect safety, such as excavation into or near the toe
of the dam, construction of new appurtenant structures for the
dam, and repair of damage that has already significantly weak-
ened the dam shall be performed in accordance with this Arti-
cle. The Director may approve maintenance performed
according to a standard detail or method of repair on file with
the Department upon submittal of a letter. The Director shall
determine whether general maintenance and ordinary repair
activities not listed in subsection (A) will impair safety.

C. Emergency actions not impairing the safety of the dam may be
taken before guidance can be provided by an engineer and do
not require prior approval of the Director. Emergency actions
do not excuse an owner�s responsibility to promptly undertake
a permanent solution. Emergency actions include:
1. Stockpiling materials such as riprap, earth fill, sand, sand-

bags, and plastic sheeting.
2. Lowering the reservoir level by making releases through

the outlet or a gated spillway, by pumping, or by siphon-
ing.

3. Armoring eroded areas by placing sandbags, riprap, plas-
tic sheeting, or other available material.

4. Plugging leakage entrances on the upstream slope.
5. Increasing freeboard by placing sandbags or temporary

earth fill on the dam.
6. Diverting flood waters to prevent them from entering the

reservoir basin.
7. Constructing training berms to control flood waters.

Dam Hazard Class Dam Size
Classification

IDF
Magnitude

Very Low All Sizes 100-year

Low All Sizes 0.25 PMF

Significant Small
Intermediate
Large

0.25 PMF
0.5 PMF
0.5 PMF

High* All Sizes *

Embankment Loading Condition Minimum Factor of
Safety

End of construction case � upstream and
downstream slopes

1.3

End of construction case for embank-
ments greater than 50 feet in height on
weak foundations

1.4

Steady state seepage - upstream (critical
partial pool) and downstream slope (full
pool)

1.5

Instantaneous drawdown - upstream
slope

1.2
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8. Placing sandbag ring dikes or reverse filter materials
around boils at the downstream toe to provide back pres-
sure.

9. Removing obstructions from outlet or spillway flow
areas.

D. Emergency actions impairing the safety of the dam require
prior approval of the Director. An owner shall not lower the
water level by excavating the spillway or embankment unless
failure is imminent.

E. For all high and significant hazard potential dams, the emer-
gency action plan shall be implemented with any emergency
actions taken at the dam.

F. The owner shall notify the Director immediately of any emer-
gency condition that exists and any emergency action taken.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1218. Safe Storage Level
The Director has the authority to determine the safe storage level
for the reservoir behind each dam, including the storage level of an
existing dam while it is being repaired, enlarged, altered, breached,
or removed. The elevation of the safe storage level is stated on the
license. The owner shall not store water in excess of the level deter-
mined by the Director to be safe. The owner shall not place flash-
boards or other devices in the emergency spillway without approval
of an alteration of the dam in accordance with this Article.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1219. Safety Inspections; Fees
A. Except as provided in subsection (E), the Director shall con-

duct a dam safety inspection annually or more frequently for
each high hazard potential dam, triennially for each significant
hazard potential dam, and once every five years for each low
and very low hazard potential dam. An owner of a dam shall
pay the inspection fee required by R12-15-105 for each
inspection of the dam pursuant to this subsection. 

B. An engineer is considered qualified to provide information to
the Director regarding the safe storage level of a reservoir if
the engineer:
1. Meets the criteria in R12-15-1202(11),
2. Has three years of experience in the field of dam safety,

and
3. Has actual experience in conducting dam safety inspec-

tions.
C. A dam safety inspection includes:

1. Review of previous inspections, reports, and drawings;
2. Inspection of the dam, spillways, outlet facilities, seepage

control, and measurement systems;
3. Inspection of any permanent monument or monitoring

installations;
4. Assessment of all parts of the dam that are related to the

dam�s safety; and
5. A recommendation regarding the safe storage level of the

reservoir.
D. The engineer shall submit a safety inspection report that

describes the findings and lists actions that will improve the
safety of the dam. The report shall include the engineer�s rec-
ommendation of the safe storage level. The engineer shall use
a report form approved by the Director.

E. Inspections by the Owner
1. An owner may provide to the Director, at the owner�s

expense, a safety inspection report that complies with the
requirements of subsections (B), (C), and (D) in place of

an inspection by the Department. The owner�s engineer
shall notify the Director and submit a written summary of
the engineer�s qualifications at least 14 days before the
scheduled safety inspection.

2. The Director may refuse to accept an inspection that does
not conform to this Article.

3. A safety inspection report submitted pursuant to this sub-
section shall include the fee required by R12-15-105(D). 

F. Inspections by the Department
1. The Director may enter at reasonable times upon private

or public property and the owner shall permit such entry,
where a dam is located, including a dam under construc-
tion, reconstruction, repair, enlargement, alteration,
breach, or removal, for any of the following purposes:
a. To enforce the conditions of approval of the con-

struction drawings and specifications related to an
application for construction, reconstruction, repair,
enlargement, alteration, breach, or removal.

b. To inspect a dam that is subject to this Article.
c. To investigate or assemble data to aid review and

study of the design and construction of dams, reser-
voirs, and appurtenances or make watershed investi-
gations to facilitate decisions on public safety to
fulfill the duties of A.R.S. § 45-1214.

d. To ascertain compliance with this Article and A.R.S.
Title 45, Chapter 6.

2. Upon receipt of a complaint that a dam is endangering
people or property:
a. The Director shall inspect the dam unless there is

substantial cause to believe the complaint is without
merit.

b. If the complainant files a complaint in writing and
deposits with the Director sufficient funds to cover
the costs of the inspection, the Director shall make
an inspection.

c. The Director shall provide a written report of the
inspection to the complainant and the dam owner.

d. If an unsafe condition is found, the Director shall
cause it to be corrected and return the deposit to the
complainant. If the complaint was without merit the
deposit shall be paid into the general fund.

3. The Director may employ qualified on-call consultants to
conduct inspections.

4. Inspections under subsection (A) shall comply with the
requirements of A.R.S. § 41-1009.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2). Amended by 
exempt rulemaking at 16 A.A.R. 1205, effective June 15, 
2010 (Supp. 10-2). Amended by exempt rulemaking at 16 
A.A.R. 1950, effective September 10, 2010 (Supp. 10-3). 
Amended by final rulemaking at 17 A.A.R. 659, effective 

June 4, 2011 (Supp. 11-2).

R12-15-1220. Existing Dams
A. The requirements of this Article apply to existing dams, except

as provided in subsections (B) and (C).
B. If the Director has determined that an existing dam is in a safe

condition, the owner is not required to comply with R12-15-
1216 unless the Director determines that it is cost effective to
upgrade the dam to comply with the requirements of R12-15-
1216 at the time a major alteration or major repair is planned.
In determining whether it is cost effective to upgrade a dam,
the Director shall consider:
1. The hazard potential classification of the dam;
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2. Whether the cost of the upgrade would exceed 25% of the
total cost of the major alteration or major repair; and

3. Whether there is a more cost effective alternative that
would provide an equivalent increase in safety.

C. If the Director has determined that a dam is in an unsafe condi-
tion, the owner shall comply with the requirements in R12-15-
1216. The owner is not required to comply with a requirement
in this Article if the Director finds that, considering the site
characteristics and the proposed design, the requirement is
unduly burdensome or expensive and is not necessary to pro-
tect human life or property. The Director shall consider the
size, hazard potential classification, physical site conditions,
and applicability of a requirement to the dam. The Director
shall state in writing the reason or reasons the owner is not
required to comply with a requirement.

D. The owner shall ensure that installation of utilities beneath or
through an existing dam is accomplished by open cuts or jack-
ing and boring methods.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1221. Emergency Action Plans
A. Each owner of a high or significant hazard potential dam shall

prepare, maintain, and exercise a written emergency action
plan for immediate defensive action to prevent failure of the
dam and minimize any threat to downstream development.
The emergency action plan shall contain a:
1. Notification chart showing the priority for notification in

an emergency situation. The owner shall notify local
emergency response agencies, affected downstream pop-
ulations, county emergency management agencies, and
affected flood control districts;

2. Description of the demand reservoir and scope of the
emergency action plan;

3. Delineation of potentially unsafe conditions, evaluation
procedures, and triggering events that require the initia-
tion of partial or full emergency notification procedures,
based on the urgency of the situation;

4. Delineation of areas of responsibility of the owner and
other parties. The emergency action plan shall clearly
identify individuals responsible for notifications and
declaring an emergency;

5. Specific notification procedure for each emergency situa-
tion anticipated;

6. Description of emergency supplies and resources, equip-
ment access to the site, and alternative means of commu-
nication. The emergency action plan shall also identify
specific preparedness activities required, such as annual
full or partial mock exercises and updates of the emer-
gency action plan; and

7. Map showing the area that would be subject to flooding
due to spillway flows and dam failures.

B. The owner shall use the Director�s model emergency action
plan, which is available at no cost, or an equivalent model, for
guidance in preparing the emergency action plan.

C. The owner shall submit a copy of the proposed emergency
action plan for review by the Arizona Division of Emergency
Management and all local emergency coordinators involved in
the plan. The owner shall incorporate appropriate recommen-
dations generated by the reviews and submit the revised emer-
gency action plan to the Department.

D. The owner shall review and update the emergency action plan
annually or more frequently to incorporate changes such as
new personnel, changing roles of emergency agencies, emer-
gency response resources, conditions of the dam, and informa-

tion learned from mock exercises. The owner shall send
updated portions of the plan to persons and agencies holding
copies of the plan within 15 days after preparation of an
update.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1222. Right of Review
A. An applicant or owner aggrieved by a decision of the Director

regarding the determination of hazard classification, jurisdic-
tional status, or the Director�s application of this Article may
seek review of an appealable agency action under A.R.S. Title
41, Chapter 6, Article 10.

B. An applicant or owner aggrieved by a decision of the Director
that requires the exercise of professional engineering judgment
or discretion or the assessment of risk to human life or prop-
erty, such as the adequacy of an applicant�s project documen-
tation, dam design, safe storage level, requirements for
existing dams, or maintenance, may seek review by a board of
review under A.R.S. §§ 45-1210 and 45-1211.

C. The following actions are not subject to review:
1. Emergency measures taken under A.R.S. §§ 45-1212 or

45-1221.
2. Agency decisions made under A.R.S. §§ 41-1009(E) or

(F).
3. Agency actions made exempt from review by law.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1223. Enforcement Authority
A. The Department may exercise its discretion to take action nec-

essary to prevent danger to human life or property. The Direc-
tor may take any legal action that is proper and necessary for
the enforcement of this Chapter.

B. If the Director has cause to believe that a dam is unsafe or a
person is violating or has violated a provision of this Article or
A.R.S. Title 45, Chapter 6, Article 1, the Director may issue a
notice directing the owner to remedy the safety deficiency or
correct the violation. The owner may appeal a notice issued
under this subsection as an appealable agency action in accor-
dance with A.R.S. Title 41, Chapter 6, Article 10. If the owner
does not appeal within 30 days after the date on the notice, the
notice becomes final and may be incorporated as a condition
of any license based on the duration of the requirement.

C. If the Director has cause to believe that a dam is unsafe or a
person is violating or has violated a provision of this Article or
A.R.S. Title 45, Chapter 6, Article 1, the Director may proceed
under A.R.S. § 45-1221 to initiate a contested case under
A.R.S. Title 41, Chapter 6, Article 10 by requesting an admin-
istrative hearing.

D. Following a written decision by an administrative law judge,
the Director shall issue a decision and order accepting, reject-
ing, or modifying the administrative law judge�s decision.
Upon expiration of time to appeal, the decision and order
becomes final and may be incorporated as a condition of any
license based on the duration of the requirement.

E. If the Director has cause to believe that a dam is unsafe or a
person is violating or has violated a provision of this Article or
A.R.S. Title 45, Chapter 6, Article 1 the Director may com-
mence an action in a court of appropriate jurisdiction if:
1. The violation is an emergency requiring appropriate steps

to be taken without delay; or
2. The Director has cause to believe that use of the adminis-

trative procedure would be ineffective or that delay
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would ensue and a deterioration in the safety of the dam
would occur.

F. If the Director commences an action it shall be brought in a
court of appropriate jurisdiction in which:
1. The cause or some part of the cause arose; or
2. The owner or person complained of has his or her place

of business; or
3. The owner or person complained of resides.

G. A person determined to be in violation of this Article; A.R.S.
Title 45, Chapter 6; a license; or order may be assessed a civil
penalty not exceeding $1,000 per day of violation. The Direc-
tor may offer evidence relating to the amount of the penalty in
accordance with A.R.S. § 45-1222.

H. A violation of A.R.S. Title 45, Chapter 6, Article 1 regarding
Supervision of Dams, Reservoirs, and Projects is a class 2 mis-
demeanor, in accordance with A.R.S. § 45-1216.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1224. Emergency Procedures
A. The owner of a dam shall immediately notify the Department

and responsible authorities in adjacent and downstream com-
munities, including emergency management authorities, of a
condition that may threaten the safety of the dam. The owner
shall take necessary actions to protect human life and property,
including action required under an emergency action plan or
order issued under this Article.
1. A condition that may threaten the safety of a dam

includes:
a. Sliding of upstream or downstream slopes or abut-

ments contiguous to the dam;
b. Sudden subsidence of the top of the dam;
c. Longitudinal or transverse cracking of the top of the

dam;
d. Unusual release of water from the downstream slope

or face of the dam;
e. Other unusual conditions at the downstream slope of

the dam;
f. Significant landslides in the reservoir area;
g. Increasing volume of seepage;
h. Cloudy seepage or recent deposits of soil at seepage

exit points;
i. Sudden cracking or displacement of concrete in a

concrete or masonry dam spillway or outlet works;
j. Loss of freeboard or dam cross section due to storm

wave erosion;
k. Flood waters overtopping an embankment dam; or
l. Spillway backcutting that threatens evacuation of

the reservoir.
2. In case of an emergency, the owner shall telephone the

Arizona Department of Public Safety�s emergency num-
bers at (800) 411-2336 or (602) 223-2000.

B. The Director shall issue an emergency approval to repair, alter,
or remove an existing dam if the Director finds that immediate
remedial action is necessary to alleviate an imminent threat to
human life or property.
1. The emergency approval shall be provided in writing on a

form developed for this purpose.
2. The emergency approval may contain conditions the

Director determines are appropriate to protect human life
or property.

3. The emergency approval is effective immediately for 30
days after notice is issued unless extended in writing by
the Director. The Director shall also send notice to the
county flood control district of the county in which the

dam is located, all municipalities within 5 miles down-
stream of the dam, and any additional persons identified
in the emergency action plan.

4. The Director may institute legal or administrative pro-
ceedings that the Director deems appropriate for viola-
tions of the emergency approval or conditions of the
emergency approval.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1225. Emergency Repairs
A. The Director shall use monies from the dam repair fund, estab-

lished under A.R.S. § 45-1212.01 to employ any remedial
measure necessary to protect human life and property resulting
from a condition that threatens the safety of a dam if the dam
owner is unable or unwilling to take action and there is not suf-
ficient time to issue and enforce an order.

B. The deputy director may authorize an expenditure not to
exceed $10,000 from the dam repair fund for remedial mea-
sures under A.R.S. § 45-1212. The expenditure of any addi-
tional funds shall be approved by the Director.

C. The Director shall hold a lien against all property of the owner
in accordance with A.R.S. § 45-1212.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).

R12-15-1226. Non-Emergency Repairs; Loans and Grants
A. If the Director determines that a dam represents a threat to

human life and property but is not in an emergency condition,
the Director may use the dam repair fund, established under
A.R.S. § 45-1212.01, as prescribed in this Article to defray the
costs of repair.

B. Monies from the dam repair fund may be used for loans and
grants to owners as provided in A.R.S. §§ 45-1218 and 45-
1219.

C. To qualify for a loan or grant from the dam repair fund, a dam
shall be classified as unsafe by the Director.

D. The Director may authorize grant funds for all or part of the
cost of engineering studies or construction needed to mitigate
the threat to human life and property created by a dam.
1. The Director and the grantee shall execute a financial

assistance agreement that includes terms of financial
assistance, the work progress, and payment schedule.

2. The Director shall disburse grant funds in accordance
with the financial assistance agreement.

3. The Director shall establish a priority ranking for grants
based on factors including the potential for failure of a
dam, the number of lives at risk, and the capability of the
owner to pay a portion of the costs.

E. The Director may loan funds for engineering studies or for all
or part of construction as prescribed in A.R.S. § 45-1218.
1. The Director and the dam owner shall execute a loan

repayment agreement. The loan repayment agreement
shall be delivered to and held by the Department.

2. The Director shall establish a priority ranking for loans
based on factors including the potential for failure of a
dam, the number of human lives at risk, and the capability
of the owner to pay a portion of the costs.

Historical Note
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12, 2000 (Supp. 00-2).
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Designation: F480 − 14

Standard Specification for
Thermoplastic Well Casing Pipe and Couplings Made in
Standard Dimension Ratios (SDR), SCH 40 and SCH 801

This standard is issued under the fixed designation F480; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (´) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This specification covers water well casing pipe and
couplings made from thermoplastic materials in standard
dimension ratios (SDR), SCH 40 and SCH 80.

1.2 Specifications are provided for the application of these
materials to water well and ground water monitoring applica-
tions. Flush threaded joint systems are included for screen and
casing used primarily in the construction of ground water
monitoring wells (see Practice D5092).

1.3 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard. (See IEEE/ASTM SI 10.)

NOTE 1—Certain field conditions may require alternative materials to
ensure safe long-term use. The user should consult federal, state, and local
codes governing the use of thermoplastic materials for well casing or
monitor pipe.

NOTE 2—This standard specifies dimensional, performance and test
requirements for plumbing and fluid handling applications, but does not
address venting of combustion gases.

1.4 Although the pipe sizes and SDR values listed in this
specification are generally available, numerous other plastic
pipes in Schedule 40 and 80 wall, other SDR values and
various outside diameters have been used for well casing. Such
products are often selected because they fulfill certain needs
and Annex A1 includes a list of these Plastic Pipe Well Casing
Specials.

1.5 The following safety hazards caveat pertains only to the
test method portion, Section 6, of this specification: This
standard does not purport to address all of the safety concerns,
if any, associated with its use. It is the responsibility of the user
of this standard to establish appropriate safety and health
practices and determine the applicability of regulatory limita-
tions prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

D618 Practice for Conditioning Plastics for Testing
D638 Test Method for Tensile Properties of Plastics
D653 Terminology Relating to Soil, Rock, and Contained

Fluids
D1527 Specification for Acrylonitrile-Butadiene-Styrene

(ABS) Plastic Pipe, Schedules 40 and 80 (Withdrawn
2013)3

D1600 Terminology for Abbreviated Terms Relating to Plas-
tics

D1784 Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds

D1785 Specification for Poly(Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120

D1892 Specification for Styrene-Butadiene Molding and
Extrusion Materials (Withdrawn 1987)3

D1898 Practice for Sampling of Plastics (Withdrawn 1998)3

D2122 Test Method for Determining Dimensions of Ther-
moplastic Pipe and Fittings

D2235 Specification for Solvent Cement for Acrylonitrile-
Butadiene-Styrene (ABS) Plastic Pipe and Fittings

D2241 Specification for Poly(Vinyl Chloride) (PVC)
Pressure-Rated Pipe (SDR Series)

D2282 Specification for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe (Withdrawn 2006)3

D2412 Test Method for Determination of External Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading

D2444 Test Method for Determination of the Impact Resis-
tance of Thermoplastic Pipe and Fittings by Means of a
Tup (Falling Weight)

D2564 Specification for Solvent Cements for Poly(Vinyl
Chloride) (PVC) Plastic Piping Systems

1 This specification is under the jurisdiction of ASTM Committee F17 on Plastic
Piping Systems and is the direct responsibility of Subcommittee F17.61 on Water.

Current edition approved March 1, 2014. Published March 2014. Originally
approved in 1976. Last previous edition approved in 2012 as F480 – 12. DOI:
10.1520/F0480-14.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 The last approved version of this historical standard is referenced on
www.astm.org.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

1
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D2855 Practice for Making Solvent-Cemented Joints with
Poly(Vinyl Chloride) (PVC) Pipe and Fittings

D3122 Specification for Solvent Cements for Styrene-
Rubber (SR) Plastic Pipe and Fittings

D3965 Classification System and Basis for Specifications for
Rigid Acrylonitrile-Butadiene-Styrene (ABS) Materials
for Pipe and Fittings

D5092 Practice for Design and Installation of Groundwater
Monitoring Wells

F402 Practice for Safe Handling of Solvent Cements,
Primers, and Cleaners Used for Joining Thermoplastic
Pipe and Fittings

F412 Terminology Relating to Plastic Piping Systems
IEEE/ASTM SI 10 American National Standard for Use of

the International System of Units (SI): The Modern Metric
System

2.2 ANSI Standards:4

B1.5 ACME Screw Threads
B1.8 Stub ACME Screw Threads
B1.9 Buttress Inch Screw Threads
2.3 Federal Standard:5

FED-STD-123 Marking for Shipment (Civil Agencies)
2.4 Military Standard:5

MIL-STD-129 Marking for Shipment and Storage
2.5 Other Standards:
Screw-Threads Standards for Federal Services 1957, Hand-

book H28, Part III6

NSF 14 Plastic Piping System Components and Related
Materials

NSF 61 Drinking Water System Components7

3. Terminology

3.1 Definitions are in accordance with Terminology F412
and abbreviations are in accordance with Terminology D1600,
unless otherwise specified. The abbreviation for acrylonitrile-
butadiene-styrene plastic is ABS. The abbreviation for poly-
(vinyl chloride) is PVC. The abbreviation for styrene-rubber is
SR.

3.2 Ground water investigation terms are in accordance with
Terminology D653.

4. Classification

4.1 Well casing is produced in either plain end, belled end,
or threaded, and is used for water wells, ground water
monitoring, leak detection, recovery systems, dewatering
systems, and waste disposal.

5. Materials and Manufacture

5.1 Specification—The material described shall meet or
exceed the requirements of (1) Specification D3965 for ABS

with a cell classification of 44322 or 33333, (2) Specification
D1784 for PVC with a cell classification of 12454 or 14333, or
(3) Specification D1892 for SR with a cell classification of
4434A. The material so described shall be approved for potable
water.

NOTE 3—Caution should be exercised to control heat of hydration
during grouting as thermoplastic materials are heat sensitive. Accelerators
tend to increase the heat of hydration and are not recommended.

5.2 Acrylonitrile-butadiene-styrene (ABS) well casing pipe
and couplings plastic shall be virgin plastic produced by the
original compounder (see Specification D1527). The minimum
butadiene content is 6 %; the minimum acrylonitrile content is
15 %; the minimum styrene or substituted styrene content, or
both, is 15 %; and the maximum content of other monomers is
5 % and lubricants, stabilizers, and colorants.

5.3 Poly(vinyl chloride) (PVC) well casing pipe and cou-
plings plastic shall be made of virgin plastic produced by the
original compounder. It shall contain poly(vinyl chloride)
homopolymer, and such additives—stabilizers, lubricants, pro-
cessing aids, impact improvers, and colorants—as needed to
provide the required processing and toughness characteristics
(see Test Method D638).

5.4 The SR plastics compound shall contain at least 50 %
styrene plastics, combined with rubbers to a minimum rubber
content of 5 %, and compounding materials such as antioxi-
dants and lubricants, and may contain up to 15 % acrylonitrile
combined in the styrene plastics or rubbers, or both. The
rubbers shall be of the poly-butadiene or butadiene-styrene
type, or both, with a maximum styrene content of 25 % or
nitrile type, or both. The combined styrene plastics and rubber
content shall be not less than 90 %.

5.5 Rework Material—Clean rework material generated
from the manufacturer’s own well casing pipe and couplings
production may be used by the same manufacturer, provided
the well casing pipe and couplings produced meet all the
requirements of this specification.

5.6 Solvent Cement:
5.6.1 Specification—The solvent cement shall meet the

requirements of Specification D2235 for ABS, Specification
D2564 for PVC, or Specification D3122 for SR (see Supple-
mentary Requirements S3).

6. Requirements

6.1 Workmanship—The pipe shall be homogeneous
throughout and essentially uniform in color, opacity, density,
and other properties. The inside and outside surfaces shall be
semi-matte or glossy in appearance (depending on the type of
plastic) and free of chalking, sticky, or tacky material. The
surfaces shall be free of excessive bloom, that is, slight bloom
is acceptable. The pipe walls shall be free of cracks, holes,
blisters, voids, foreign inclusion, or other defects that are
visible to the naked eye and that may affect the wall integrity.
Machined slots or holes deliberately placed in pipe are accept-
able. Bloom or chalking may develop in pipe exposed to direct
rays of the sun (ultraviolet radiant energy) for extended
periods, and consequently these requirements do not apply to
pipe after extended exposure to direct rays of the sun.

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.

5 DLA Document Services Building 4/D 700 Robbins Avenue Philadelphia, PA
19111-5094 http://quicksearch.dla.mil/.

6 U.S. Government Bookstore 710 North Capitol Street N.W. Washington, DC
http://bookstore.gpo.gov/.

7 Available from NSF International, P.O. Box 130140, 789 N. Dixboro Rd., Ann
Arbor, MI 48113-0140, http://www.nsf.org.
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6.1.1 Ground Water Investigations—Pipe manufactured into
products used in ground water investigations should have
surfaces that are visually free of oils, grease, dust, and marks
imparted as a result of the manufacturing process.

6.2 Well Casing Pipe:
6.2.1 Dimensions—The outside diameter and wall thickness

of the well casing pipe shall meet the requirements given in
Table 1 or Table 2 when measured in accordance with Test
Method D2122. (See Specification D2282.)

6.2.2 Wall Thickness Eccentricity—The wall thickness ec-
centricity of the pipe shall be within 12 %.

6.2.3 Length—The well casing pipe shall be in either 10- or
20-ft (3.05- or 6.10-m) lengths, unless otherwise specified. The
allowable tolerance on length shall be +1⁄2, −0 in. (+13, −0 mm)
when measured in accordance with Test Method D2122.

6.2.4 Flush Joint Threaded Length—If specified by the
manufacturer or purchaser, the assembled length of flush
threaded casing or screen shall be a nominal length such as 5,
10, or 20 ft. Any given laying length the purchaser specifies
will constitute an assembled length. The allowable tolerance
shall be +1⁄2, −1⁄8 in. (+13, −3 mm) on the components of the
assembled laying length. The overall length of all flush
threaded screen and casing shall be the nominal or specified
laying length plus the length of the exposed male thread (pin).

NOTE 4—The purchaser should specify whether the length is to be the
laying length or the overall length. The term “laying length” refers to the
overall length less the length required to complete the assembly.

6.3 Well Casing Pipe Couplings:
6.3.1 Socket Dimensions—The socket dimensions of cou-

plings shall conform to the requirements given in Table 3 and
Table 4 when measured in accordance with Test Method
D2122.

6.3.2 Bell Socket Dimensions—The socket dimensions of
well casing pipe bell couplings shall be as shown in Table 5
when measured in accordance with Test Method D2122.

6.3.3 Bell Socket Wall Thickness—The wall thickness of an
integral bell shall be considered satisfactory if formed from
pipe that meets the requirements of this specification.

6.3.4 Laying Length Dimensions—The laying length dimen-
sions of well casing pipe couplings shall conform to the
requirements given in Table 3, Table 4, and Table 5 when
measured in accordance with Test Method D2122.

6.3.5 Socket Concentricity or Alignment—The maximum
misalignment of axis of couplings with the pipe measured in
the plane of the coupling face shall not exceed 3⁄4 in./20 ft (3
mm/1 m) of projected axis when measured in accordance with
7.4.

6.4 Pipe Stiffness and Flattening:
6.4.1 Well Casing Pipe—The well casing pipe shall have a

pipe stiffness at 5 % deflection equal to that shown in Table 6
and Table 7 and shall deflect 60 % of the original diameter
(flattening) without cracking, rupture, or other visible evidence
of failure when tested in accordance with Test Method D2412.
Three specimens shall be tested and all shall pass.

NOTE 5—This test is intended for use as a quality control test, not as a
simulated service test.

6.4.2 Couplings and Bells shall meet all the designated
dimensional requirements of Table 3, Table 4, or Table 5.
Molded couplings shall have a pipe stiffness at 5 % deflection
equal to that shown in Table 6 and Table 7 and shall deflect
15 % without cracking, rupture, or other visible evidence of
failure when tested in accordance with Test Method D2412.
Three specimens shall be tested and all shall pass.

6.5 Impact Resistance Classification—The impact resis-
tance classification (IC) value for well casing pipe shall be
selected from Table 8 by the manufacturer based on the
measured average impact values determined in accordance
with 7.5.

6.6 Tup Puncture Resistance—The well casing pipe and
well casing couplings shall deflect 30 % (puncture resistance)
without cracking, rupture, or other visible evidence of failure
when tested in accordance with 7.6 (Note 7). Three specimens
shall be tested and all shall pass.

6.7 Threads—Well casing, screens, and couplings having
threads shall have either American Standard ACME 2G screw
threads, American Standard Stub ACME 2G screw threads, or
Buttress screw threads, Class 2, or square form flush joint
threads, in accordance with ANSI B1.5 for ACME 2G screw
threads, ANSI B1.8 for Stub ACME 2G screw threads, and
ANSI B1.9 for Buttress screw threads. Examples of acceptable
square form flush joint thread patterns for monitoring well
construction are included in the annex.

6.7.1 All ACME, Stub ACME, and Buttress screw threads
shall be gaged in accordance with 7.7.

6.7.2 Machining flush joint square threads directly into the
wall of the pipe may cause difficulty in measuring the thread
dimensions when the pipe is removed from the threading
device. The inherent out-of-round condition of the pipe will
cause the thread dimensions to conform to the irregularities of
the pipe. Measurements must be taken at many points and
averaged. Alternatively gages of metal or other rigid material
may be used when gage dimensions or methods are available.

6.7.3 Thread Out-of-Roundness—Out of roundness for
threaded dimensions on Schedule 40 and Schedule 80 threads,

TABLE 1 Outside Diameters and Tolerance for Thermoplastic
Well Casing Pipe, in.

Nominal
Pipe Size

Outside Diameter
Out-of-Roundness Maximum Diameter

Minus Minimum Diameter

Average
Tolerance

on
Average

SDR41
SDR32.5
SDR26

SDR21
SDR17

SDR13.5

SCH40 and
SCH80A

2 2.375 ±0.006 0.060 0.024 0.024
21⁄2 2.875 ±0.007 0.060 0.030 0.030
3 3.500 ±0.008 0.060 0.030 0.030
31⁄2 4.000 ±0.008 0.100 0.030 0.030
4 4.500 ±0.009 0.100 0.030 0.030
5 5.563 ±0.010 0.100 0.060 0.060
6 6.625 ±0.011 0.100 0.070 0.070
8 8.625 ±0.015 0.150 0.090 0.090

10 10.750 ±0.015 0.150 0.100 0.100
12 12.750 ±0.015 0.150 0.120 0.120
14 14.000 ±0.020 0.150 0.150 0.150
15 15.300 ±0.020 0.150 0.150
16 16.000 ±0.020 0.150 0.150 0.150

A Reference D1527 for ABS and D1785 for PVC.
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described in the annex must conform to the “Out-of-Roundness
Maximum Diameter Minus Minimum Diameter” figures found
in Table 1.

6.7.4 Thread Eccentricity—The wall thickness eccentricity
as well as the flush joint threads found in the annex shall be
within 12 %.

NOTE 6—Ground water monitoring wells are usually constructed with
flush joints to prevent bridging of materials placed in the well annulus
during well installation. Interior surfaces are a flush finish to prevent
equipment from becoming lodged at points where the inside diameter
might constrict. Externally coupled pipe may be used, but the special
needs of wells constructed for ground water monitoring, for example, no
gravel or grout bridging, hollow stem auger inside diameter, solvent-free
couplings, should be addressed.

6.8 Threaded Joints—Threaded joints including flush
threaded joints made with well casing pipe and well casing
couplings shall not leak. For ACME, Stub ACME, Buttress
thread, and Flush Thread joints the test shall be an internal
pressure of 25 psi (170 kPa) for 1 h in accordance with 7.8.

6.9 Joint Strength—Joint tensile strength requirements will
be added when test method and test results are available.

6.10 Well Screens—Screens manufactured from pipe or
casing shall have uniform slots placed perpendicular to the
long axis of the pipe. Slot width, length, interslot spacing,
number of rows around the screen circumference and overall
screen length shall comprise the product specification.

7. Test Methods

7.1 Sampling—A sample of the well casing pipe and cou-
pling sufficient to determine conformance with this specifica-
tion shall be taken at random from each lot in accordance with
Section 9 of Practice D1898.

7.2 Conditioning—Unless otherwise specified, condition the
specimens prior to test at 72.4 6 3.6°F (23 6 2°C) and 50 6

10 % relative humidity for not less than 40 h in accordance
with Procedure A of Practice D618. The manufacturer may use
shorter conditioning time, but in case of disagreement Proce-
dure A of Practice D618 shall be used.

7.3 Test Conditions—Conduct tests in the standard labora-
tory atmosphere 73.4 6 3.6°F (23 6 2°C) and 50 6 5 %
relative humidity, unless otherwise specified in the test meth-
ods or in this specification.

7.4 Socket Concentricity or Alignment (see Practice
D2855)—Select three bell socket couplings with sufficient pipe
so that concentricity and alignment tests for bell socket
couplings may be made. Select three well casing pipe
specimens, each specimen 12 6 1⁄8 in. (300 6 3 mm) in length.
Cut the ends square, free of burrs and jagged edges. Solvent
cement the bell socket coupling and well casing pipe together
following recommended procedures. Center the coupling onto
a test mandrel that has been accurately centered on a lathe or
lathe-type spindle. While the assembly is being rotated, eccen-
tricity in the plane of the bell socket coupling face may be
determined by means of a dial gage bearing radially against the
bell socket coupling. The extent of the angular misalignment
may be determined by means of a dial gage bearing radially
against the well casing pipe approximately 1 ft (0.30 m) from
the bell socket coupling face or a dial gage parallel to the axis
against the bell socket coupling face. Other test methods may
be used when agreed upon between the purchaser and the
seller.

7.5 Impact Classification (see Test Methods D2444)—
Determine the impact classification in accordance with Test
Method D2444, using Tup B weighing 30 lb and Holder B.
Select ten well casing pipe specimens of each size with each
specimen 6 6 1⁄8 in. (150 6 3 mm) in length. Condition the test
specimens in a low-temperature environmental chamber main-
taining a test temperature of 32 to 35.6°F (0.0 to 2.0°C) a
minimum of 2 h or in a mixture of ice and water at 32 to 35.6°F
for 1 h before testing and test immediately on removal. Test ten
specimens in accordance with Test Method D2444; nine of the
ten specimens shall be above the lower limit of the IC cell.
Examine the results for conformance with 6.5.

7.6 Tup Puncture Resistance Test:
7.6.1 Procedure—Select three pipe specimens and three

couplings. Determine whether the specimens are resistant to

TABLE 2 Minimum Wall Thickness for Thermoplastic Well Casing Pipe, in.A

Nominal Pipe
Size

SDR41 SDR32.5 SDR26 SDR21 SDR17 SDR13.5 SCH40B SCH80B

Min Min Min Min Min Min Min Min

2 . . . . . . 0.113 0.140 0.176 0.154 0.218
21⁄2 . . . . . . 0.137 0.169 0.213 0.203 0.276
3 . . . . . . 0.167 0.206 0.259 0.216 0.300
31⁄2 . . . . . . 0.190 0.235 0.296 0.226 0.318
4 0.110 0.138 0.173 0.214 0.265 0.333 0.237 0.337
5 0.136 0.171 0.214 0.265 0.327 0.412 0.258 0.375
6 0.162 0.204 0.255 0.316 0.390 0.491 0.280 0.432
8 0.210 0.265 0.332 0.410 0.508 . . 0.322 0.500

10 0.262 0.331 0.413 0.511 0.632 . . 0.365 0.593
12 0.311 0.392 0.490 0.606 0.750 . . 0.406 0.687
14 0.342 0.430 0.539 0.667 . . . . 0.437 0.750
15 0.373 0.471 . . . . . . . . . . . .
16 0.390 0.493 0.616 0.762 . . . . 0.500 0.843

A The minimum is the lowest wall thickness of the well casing pipe at any cross section.
B Reference: D1527 for SCH40 and 80 ABS

D1785 for SCH40 and 80 PVC
D2241 for SDR PVC
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tup puncture at 30 % deflection by using the apparatus required
for Test Method D2412 and Tup A as defined in Test Method
D2444. The test method uses a constant-load rate instead of an
impact load. The Vee-block base has been enlarged to accom-
modate larger specimens as seen in Fig. 1. Machine the base so

that the two sides of the Vee form an angle of 90 6 0.01°.
Mount Tup A of Test Method D2444 on a square steel plate as
shown in Fig. 2. Attach two Federal D01S dial gages to the
square steel plate 180° apart as seen in Fig. 3 and Fig. 4.
Measure the specimens to determine the point of minimum

TABLE 3 Thermoplastic Water Well Casing Pipe Couplings Socket Dimensions and Laying Length Dimensions, in. (see Specification
D2672)

NOTE 1—See 6.7 for thread dimensions other than ACME 2G screw threads.

S 2 21⁄2 3 31⁄2 4 5 6 8 10 12

A 2.386 2.887 3.514 4.015 4.517 5.584 6.648 8.649 10.796 12.778
A1 ±0.006 ±0.007 ±0.008 ±0.008 ±0.009 ±0.010 ±0.011 ±0.015 ±0.015 ±0.015
B 2.370 2.869 3.493 3.992 4.491 5.553 6.614 8.613 12.737 12.736
B1 ±0.006 ±0.007 ±0.008 ±0.008 ±0.009 ±0.010 ±0.011 ±0.015 ±0.015 ±0.015
C 1.500 1.750 2.000 2.250 2.500 3.000 3.500 4.500 5.000 6.000
C1 1.000 1.250 1.500 1.750 2.000 2.500 3.000 4.000 4.500 5.500
ID 2.149 2.601 3.166 3.620 4.072 5.033 5.993 7.805 9.728 11.538
T 0.113 0.137 0.167 0.190 0.214 0.265 0.316 0.410 0.511 0.606
T1 +0.020 +0.020 +0.020 +0.023 +0.026 +0.032 +0.038 +0.049 +0.061 +0.073
h 0.083 0.100 0.100 0.125 0.125 0.166 0.200 0.250 0.333 0.375
M 2.465 2.982 3.606 4.131 4.630 5.735 6.830 8.878 11.086 13.127
m 2.289 2.772 3.396 3.871 4.370 5.393 6.420 8.368 10.410 12.367
L 1.500 1.750 2.000 2.250 2.500 3.000 3.500 4.500 5.000 6.000
OD 2.612 3.161 3.848 4.395 4.945 6.114 7.280 9.469 11.818 13.900

S = nominal pipe size
A = socket entrance diameter
A1 = tolerance on diameter
B = socket bottom diameter
B1 = tolerance on diameter
C = socket depth
C1 = thread length
ID = bore diameter
T = minimum wall thickness
T1 = tolerance on wall thickness
h = thread height—for ACME 2G screw thread (Note)
M = major diameter of internal thread—for ACME 2G screw thread (Note)
m = minor diameter of external thread—for ACME 2G screw thread (Note)
L = lay length
OD = outside diameter at entry of hub
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wall thickness. Place the pipe or coupling specimen of 6 6 1⁄8
in. (150 6 3 mm) in length in the universal load machine with
the minimum wall of the specimen positioned directly under
the nose of the tup. Place spacers between the dial gage stems
and the base so that the deflection of the tup versus load can be
measured. The speed of testing shall be 0.5 6 0.02 in. (12.5 6

0.5 mm)/min. Continue the test until the diameter is deflected
30 % of its original diameter (puncture resistance). Examine

the test results for each specimen of pipe and coupling for
conformance to Section 6.

NOTE 7—The tup puncture test for point load is derived from Test
Methods D2412 and D2444, combined to achieve a meaningful design
parameter for well casing pipe used in water well construction. There are
many possibilities for a point load to be exerted on the well casing pipe.
Perhaps the most significant of these is the stringing of a well casing pipe
through a boulder field. The sides of the well hole are seldom smooth

TABLE 4 Metric Equivalents for Table 3, mm

S 2 21⁄2 3 31⁄2 4 5 6 8 10 121⁄2

A 60.60 73.32 89.26 101.98 114.74 141.84 168.86 219.68 273.71 324.56
A1 ±0.16 ±0.18 ±0.20 ±0.20 ±0.22 ±0.26 ±0.28 ±0.38 ±0.38 ±0.38
B 60.20 72.88 88.72 101.40 114.08 141.04 168.00 218.78 272.72 323.50
B1 ±0.16 ±0.18 ±0.20 ±0.20 ±0.22 ±0.26 ±0.28 ±0.38 ±0.38 ±0.38
C 38 44 51 57 64 76 89 114 127 152
C1 25 32 38 44 51 64 76 102 114 140
ID 54.58 66.06 80.42 91.94 103.42 127.84 152.22 198.24 247.10 293.06
T 2.88 3.48 4.24 4.82 5.44 6.74 8.02 10.42 12.98 15.40
T1 +0.50 +0.50 +0.50 +0.58 +0.66 +0.82 +0.96 +1.24 +1.54 +1.86
h 2.10 2.54 2.54 3.18 3.18 4.22 5.08 6.34 8.46 9.52
M 62.62 75.74 91.60 104.92 117.60 145.66 173.48 225.50 281.58 333.42
m 58.14 70.40 86.26 98.32 111.00 136.98 163.06 212.54 264.40 314.12
L 38 44 51 57 64 76 89 114 127 152

OD 66.34 80.28 97.74 111.64 125.60 155.30 184.92 240.52 300.18 355.34

TABLE 5 Tapered Sockets for Bell-End Pipe, in.A

Nominal Pipe Size
A Socket Entrance Diameter B Socket Bottom Diameter

C Socket Length,
minDiameter

Tolerance on
Diameter

Max Out-of-
Round

Diameter
Tolerance on

Diameter
Max Out-of-

Round

2 2.386 ±0.006 ±0.012 2.363 ±0.006 ±0.012 3.000
21⁄2 2.887 ±0.007 ±0.015 2.861 ±0.007 ±0.015 3.500
3 3.514 ±0.008 ±0.015 3.484 ±0.008 ±0.015 4.000
31⁄2 4.015 ±0.008 ±0.015 3.984 ±0.008 ±0.015 4.500
4 4.517 ±0.009 ±0.015 4.482 ±0.009 ±0.015 5.000
41⁄2 4.968 ±0.009 ±0.030 4.932 ±0.009 ±0.030 5.500
5 5.584 ±0.010 ±0.030 5.543 ±0.010 ±0.030 6.000
6 6.648 ±0.011 ±0.030 6.603 ±0.011 ±0.030 6.500
61⁄4 6.922 ±0.011 ±0.030 6.878 ±0.011 ±0.030 7.000
8 8.649 ±0.015 ±0.045 8.598 ±0.015 ±0.045 7.000

10 10.776 ±0.015 ±0.050 10.722 ±0.015 ±0.050 7.500
12 12.778 ±0.015 ±0.060 12.721 ±0.015 ±0.060 8.000
14 14.035 ±0.015 ±0.060 13.970 ±0.015 ±0.060 8.000
16 16.045 ±0.015 ±0.060 15.970 ±0.015 ±0.060 8.000

A Minimum dimensions have zero negative tolerance. The sketches and designs of fittings are illustrative only.

TABLE 6 Minimum Pipe Stiffness at 5 % Deflection, lbf/(in.·in.) (kN/(m·m))

NOTE 1—The PS values are computed on the basis of minimum pipe wall thickness with the following material moduli: SR, 300 000 psi (2.07 GPa);
ABS, 250 000 and 350 000 psi (1.72 to 2.41 GPa); and PVC, 400 000 psi (2.76 GPa).

SDR 13.5 SDR 17 SDR 21 SDR 26 SDR 32.5 SDR 41

SR 684 (4720) 339 (2340) 168 (1160) 84 (580) . . . . . .
ABS 250 000 570 (3935) 273 (1942) 140 (964) 70 (485) . . . . . .
ABS 350 000 798 (5510) 395 (2720) 196 (1350) 98 (677) . . . . . .
PVC 912 (6290) 452 (3120) 224 (1550) 112 (774) 56 28
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surfaces, but rather pieces of rock are embedded in the surrounding soil
layers. When these rock particles come in contact with the well casing
pipe, a point loading situation can develop. Natural earth movements can
impose high stresses over a small area of well casing pipe surface. This
type of localized load is an entirely different situation from a uniform load.

7.7 Threads—Gage the threads using gages specified in
accordance with recommended gages and gaging practice for
external and internal threads as specified in the following
standards:

ANSI B1.5 1973
ANSI B1.8 1973
ANSI B1.9 1973
(Not Flush Threaded)
Screw-Threads, Standards for Federal Service 1957 Part III,

Handbook H28
7.7.1 Machining flush joint threads directly into the wall of

the pipe may cause difficulty in measuring the thread dimen-
sions when the pipe is removed from the threading device. The
inherent out-of-round condition of the pipe will cause the
thread dimensions to conform to the irregularities of the pipe.
Measurements must be taken at many points and averaged.
Alternatively gages of metal or other rigid material may be
used when gage dimensions or methods are available. Gages
should be polished and free of all lubricants when used. The
male gage should be fitted with an“ O” ring of the same
material, durometer, and dimensions as that specified for the
manufactured product.

7.8 Threaded Joints—Assemble two specimens of well
casing pipe, 6 6 1⁄8 in. (150 6 3 mm), together with a male and
female two-piece threaded well casing pipe coupling. Solvent
cement the male and female well casing pipe coupling to each

specimen of well casing pipe and allow to stand for 24 h at
room temperature. Apply an approved thread lubricant, spe-
cifically intended for use with the designated plastic material,
to the threads of the male and female two-piece well casing
pipe coupling and assemble. Subject the specimen to an
internal pressure of 25 psi (170 kPa) with water as a medium,
for 1 h. Should the threads be an integral part of the casing, the
assembling of the coupling to the pipe shall be omitted.
Examine the well casing pipe coupling joint for leakage to
determine conformance to the requirements of 6.8.

7.8.1 Flush Threaded Joints—Assemble the specimens of
well casing, one threaded female and one threaded male with
an “O” ring. No adhesives, solvents, or sealants may be used.
Water only may be used, if necessary, to ensure a smooth
closure. The joint should then be torqued to the maximum
value to be specified for that joint pattern. Allow the joint to
stand for 24 h at room temperature. Subject the specimen to an
internal pressure of 25 psi (170 kPa) with water as a medium,
for 1 h. Examine the well casing pipe joint for leakage to
determine conformance to the requirements of 6.8.

8. Retest and Rejection

8.1 If the results of any test(s) do not meet the requirements
of this specification, the test(s) may be conducted again in
accordance with an agreement between the purchaser and the
seller. In retesting, the product requirements of this specifica-
tion shall be met, and the test methods designated in the
specification shall be followed. If, upon retest, failure occurs,
the quantity of product represented by the test(s) does not meet
the requirements of this specification.

TABLE 7 Minimum Pipe Stiffness for SCH 40 and SCH 80 Well Casing Pipe, PSi (kN/(m2))A

Nominal Pipe Size, in.
SCH40 SCH80 SCH40 SCH80 SCH40 SCH80

ABS 250 000 ABS 250 000 ABS 350 000 ABS 350 000 PVC PVC

2 373 (2571) 1155 (7963) 543 (3743) 1680 (11582) 600 (4136) 1920 (13236)
21⁄2 490 (3378) 1340 (9238) 630 (4343) 1960 (13512) 800 (5515) 2240 (15443)
3 318 (2192) 921 (6349) 464 (3199) 1330 (9169) 510 (3516) 1520 (10479)
31⁄2 240 (1655) 720 (4964) 350 (2413) 1033 (7122) 400 (2758) 1180 (8135)
4 192 (1324) 593 (4088) 284 (1958) 823 (5674) 310 (2137) 940 (6480)
5 128 (882) 422 (2909) 182 (1255) 613 (4226) 208 (1434) 702 (4840)
6 96 (662) 329 (2268) 137 (944) 553 (3812) 150 (1034) 632 (4357)
8 65 (448) 260 (1792) 91 (627) 378 (2606) 100 (689) 432 (2978)

10 48 (331) 222 (1530) 68 (469) 326 (2247) 78 (538) 372 (2565)
12 49 (338) 206 (1420) 58 (400) 301 (2075) 63 (434) 344 (2372)
14 . . . . . . . . . . . . 59 (407) 336 (2316)
16 . . . . . . . . . . . . 59 (407) 324 (2234)

A Reference D1527 for ABS and D1785 for PVC.

TABLE 8 Impact Classification (IC) Cell Classification (see Test Methods D2444)

Nominal Pipe Size, in. IC-0 IC-1, m·kg(ft·lb) IC-2, m·kg(ft·lb) IC-3, min, m·kg(ft·lb)

2 NsA 9.7–12.4(70–90) 12.4–15.2(90–110) >15.2(110)
21⁄2 Ns 11.0–13.8(80–100) 13.8–18.0(100–130) >18.0(130)
3 Ns 16.6–19.4(120–140) 19.4–24.9(140–180) >24.9(180)

31⁄2 Ns 18.0–22.1(130–160) 22.1–27.7(160–200) >27.7(200)
4 Ns 22.1–27.7(160–200) 27.7–33.2(200–240) >33.2(240)
5 Ns 24.9–30.4(180–220) 30.4–36.0(220–260) >36.0(260)
6 Ns 27.7–36.0(200–260) 36.0–41.5(260–300) >41.5(300)
8 Ns 36.0–41.5(260–300) >41.5(300) >41.5(300)

10 Ns >41.5(300) >41.5(300) >41.5(300)
12, 14, 16 Ns >41.5(300) >41.5(300) >41.5(300)

A Ns—Not specified.
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9. Product Marking

9.1 Quality of Product Marking—The product marking shall
be applied to the pipe in such a manner that it remains legible
(easily read) after installation and inspection.

9.2 Content of Product Marking:

FIG. 1 V-Block Support (No Scale)
Configuration of Tup A Impact Resistance of Thermoplastic Pipe (Test Method D2444)

FIG. 2 Tup Test Apparatus (No Scale)

F480 − 14
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9.2.1 Well Casing Pipe—The well casing pipe shall be
marked at least every 5 ft (1.5 m) in letters not less than 3⁄16 in.
(5 mm) high in a contrasting color with the following infor-
mation:

9.2.1.1 Nominal well casing pipe size (for example, 2 in.
(50 mm)),

9.2.1.2 Well casing pipe standard dimension ratio, in accor-
dance with designation code given in 3.2 (for example, SDR
17),

9.2.1.3 Type of plastic well casing pipe material (for
example, ABS250, ABS350, PVC, or SR),

FIG. 3 Tup Test Apparatus

FIG. 4 Example of Specimen During Tup Test
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9.2.1.4 The wording—well casing—followed by the impact
classification (for example, IC-3),

9.2.1.5 Designation ASTM F480, with which the well
casing pipe complies,

9.2.1.6 Manufacturer’s name (or trademark), and
9.2.1.7 Manufacturer’s code for resin manufacture, lot

number, and date of manufacture.
9.2.1.8 Well casing pipe intended for potable water shall

also include the seal or mark of the laboratory making the
evaluation for this purpose spaced at intervals specified by the
laboratory (see Supplementary Requirements S3).

9.2.1.9 Well casing pipe intended for manufacture into
screen or casing for ground water monitoring use shall not be
marked with any foreign material, for example, ink, unless it
can be independently proven that the marking material will not
contaminate the ground water sample or affect the subsequent
analysis of the water sample for pollutants.

9.3 Well Casing Pipe Coupling—Well casing pipe couplings
shall be marked in letters not less than 3⁄16 in. (5 mm) high, with
the following information:

9.3.1 Nominal well casing pipe coupling size (for example,
2 in.),

9.3.2 Type of plastic well casing pipe coupling material (for
example, ABS250, ABS350, PVC, or SR),

9.3.3 ASTM Designation F480, with which the well casing
pipe coupling complies, and

9.3.4 Manufacturer’s name (or trademark).
9.3.5 Well casing pipe couplings intended for potable water

shall also include the seal or mark of the laboratory making the
evaluation for this purpose spaced at intervals specified by the
laboratory (see Supplementary Requirements S3).

10. Quality Assurance

10.1 When the product is marked with this designation,
F480, the manufacturer affirms that the product was
manufactured, inspected, sampled, and tested in accordance
with this specification and has been found to meet the
requirements of this specification.

11. Keywords

11.1 couplings; flush thread; ground water; poly(vinyl chlo-
ride); PVC; thermoplastic; well-casing; well screen

SUPPLEMENTARY REQUIREMENTS

GOVERNMENT ⁄ MILITARY PROCUREMENT

These requirements apply only to Federal ⁄ Military procurement, not domestic sales or transfers.

S1. Responsibility for Inspection—Unless otherwise speci-
fied in the contract or purchase order, the producer is respon-
sible for the performance of all inspection and test require-
ments specified herein. The producer may use his own or any
other suitable facilities for the performance of the inspection
and test requirements specified herein, unless the purchaser
disapproves. The purchaser shall have the right to perform any
of the inspections and tests set forth in this specification where
such inspections are deemed necessary to ensure that material
conforms to prescribed requirements.

NOTE S1.1—In U.S. Federal contracts, the contractor is responsible for
inspection.

S2. Packaging and Marking for U.S. Government Procure-
ment:

S2.1 Packaging—Unless otherwise specified in the
contract, the materials shall be packaged in accordance with
the supplier’s standard practice in a manner ensuring arrival at
destination in satisfactory condition and which will be accept-
able to the carrier at lowest rates. Containers and packing shall
comply with Uniform Freight Classification rules or National
Motor Freight Classification rules.

S2.2 Marking—Marking for shipment shall be in accor-
dance with Fed. Std. No. 123 for civil agencies and MIL-STD-
129 for military agencies.

NOTE S2.1— The inclusion of U.S. Government procurement require-
ments should not be construed as an indication that the U.S. Government
uses or endorses the products described in this specification.

POTABLE WATER REQUIREMENT

This requirement applies whenever a Regulatory Authority or user calls for product to be used to convey or to be in contact with
potable water.

S3. Products intended for contact with potable water shall
be evaluated, tested and certified for conformance with ANSI/
NSF Standard No. 61 or the health effects portion of NSF

Standard No. 14 by an acceptable certifying organization when
required by the regulatory authority having jurisdiction.
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ANNEXES

(Mandatory Information)

A1. PLASTIC PIPE WELL CASING SPECIALS

A1.1 To fill the needs of the water well industry, plastic pipe
having a variety of sizes and wall thicknesses have been used
as well casing over the past 20 years. Some of these casings
were standard products, for example, Schedule 40 and 80 Iron
Pipe Size (IPS) OD pipe and Plastic Irrigation Pipe (PIP) OD
SDR pipe. Other products were made to special outside
diameters and wall thicknesses expressly to fill the needs of
various well drillers. Because the tables in this specification
include only IPS-OD SDR pipe and because many of these
other products have a long service history and fulfill special
needs, this listing of Well Casing specials is offered in Table
A1.1 and Table A1.2. These well casings can be tested to verify

that they meet the quality requirements in this specification by
using the minimum Pipe Stiffness (PS) values in these tables
and the other quality control tests in the specification.

A1.2 Other special sizes are allowed within this
specification, however the material must meet the requirements
of 5. The pipe, couplings, bell-ends, or combination thereof,
shall comply with the manufacturer’s dimensional specifica-
tions and shall meet the calculated minimum pipe stiffness for
the design/material used. For those sizes designated with an
impact class, the product shall meet the requirements for the
nearest sized product/material given in this specification.

TABLE A1.1 PVC Well Casing Specials Referencing Specifications, in.

Reference Standard Nominal Size Outside Diameter
SDR 41 SDR 32.5

Minimum Wall Minimum PS Minimum Wall Minimum PS

ASAE 6 6.140 0.150 28 0.189 56
S376 8 8.160 0.199 28 0.251 56
and 10 10.200 0.249 28 0.314 56
SCS 12 12.240 0.299 28 0.377 56

430-DD 15 15.300 0.373 28 0.471 56

Impact Class, m·kg (ft·lb)

Nominal
Size

Outside
Diameter

Tolerance
on Out-
side Di-
ameter

Maxi-
mum

Out-of-
Round-

ness

Minimum
Wall

Minimum
PS

SDRA DRA Schedu-
leA IC-1 IC-2 IC-3

Miscella
neous

41⁄2 4.950 ±0.010 0.100 0.190 112 26 . . . . . . 23.5–29.0 (170–210) 29.1–34.6 (211–250) >34.6 (>250)B

. . . 4.950 ±0.010 0.045 0.236 224 21 . . . . . . 23.5–29.0 (170–210) 29.1–34.6 (211–250) >34.6 (>250)B

. . . 4.950 ±0.010 0.045 0.248 268 . . . . . . 40 23.5–29.0 (170–210) 29.1–34.6 (211–250) >34.6 (>250)B

. . . 4.950 ±0.010 0.045 0.291 452 17 . . . . . . 23.5–29.0 (170–210) 29.1–34.6 (211–250) >34.6 (>250)B

5 5.563 ±0.010 0.100 0.190 78 . . . 29 . . . 24.9–30.4 (180–220) 30.4–36.0 (220–260) >36.0 (>260)B

6 6.625 ±0.011 0.100 0.190 60 . . . 35 . . . 27.7–36.0 (200–260) 36.0–41.5 (260–300) >41.5 (>300)B

61⁄4 6.900 ±0.011 0.100 0.250 95 . . . 27.6 . . . 28.8–36.6 (208–265) 36.6–41.5 (265–300) >41.5 (>300)B

. . . 6.900 ±0.011 0.075 0.329 224 21 . . . . . . 28.8–36.6 (208–265) 36.6–41.5 (265–300) >41.5 (>300)B

. . . 6.900 ±0.011 0.075 0.406 452 17 . . . . . . 28.8–36.6 (208–265) 36.6–41.5 (265–300) >41.5 (>300)B

7 7.000 ±0.013 0.080 0.300 164 . . . 23 . . . 31.4–39.3 (227–284) 39.6–41.5 (268–300) >41.5 (>300)B

15 15.300 ±0.020 0.150 0.410 38 . . . 37 . . . NAC NA NA
16 16.000 ±0.020 0.150 0.429 38 . . . 37 . . . NA NA NA

A Dimension ratios meeting the definition given in 6.2.1 are designated SDR, others as DR or Schedule 40.
BThe test value for confirming this IC shall be at least 0.1 mg·kg (1 ft·lb) greater than the value indicated.
C Not applicable.
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A2. FLUSH THREAD DESIGN DATA FOR GROUND WATER MONITORING CASING AND SCREEN

A2.1 Rationale—The publication of the major revision of
this specification in 1988 resulted in approaches to the respon-
sible Subcommittee F17.61, from manufacturers of well screen
and casing used primarily for ground water monitoring. The
resulting task group has proposed several changes to the
specification that address the needs of the ground water
monitoring well construction industry. The needs of the ground
water monitoring industry were surveyed through Subcommit-
tee D18.21. This survey concluded that there was need for
alternate thread patterns and more extensive testing than was
originally included in F480 – 88. The basic specification is
modified to more closely reflect the needs of the industry
defined by the task group and the industry survey as follows:

A2.1.1 Bias, by the provision of a single flush thread design,
is removed.

A2.1.2 All flush thread design data is now included in the
annex (Fig. A2.1).

A2.1.3 A new standard is being written to specifically
address the needs of the ground water monitoring industry for
the application of thermoplastic well casing pipe. This new
standard will define design and testing criteria in performance
terms for the application of thermoplastic well casing pipe in
ground water monitoring.

A2.2 Tables A2.1-A2.12 provide basic dimensional infor-
mation for flush thread forms, (single entry with “O” ring). The
performance of these designs will equal or better that specified
in Section 6 of this specification. Pipe sizes larger than 12 in.
have been eliminated from the tables as they are not used for
ground water monitoring wells. Tolerances are included and
data in SI units are added.

TABLE A1.2 SR Well Casing Specials, in.

Nominal Size Outside Diameter Minimum Wall Minimum PS

4 4.500
4.500
4.500

0.175
0.200
0.250

87
138
285

41⁄2 4.886 0.200 105
4.886 0.230 165

5 5.300 0.175 53
5.300 0.200 79
5.300 0.250 162
5.300 0.320 366

51⁄2 5.563 0.225 99
6 6.275 0.175 32

6.275 0.200 47
6.275 0.250 96
6.275 0.320 216

65⁄8 6.625 0.250 80
6.625 0.320 177

7 7.000 0.250 68
85⁄8 8.625 0.250 36

FIG. A2.1 Square Flush Thread Design
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TABLE A2.1 Flush Thread Design Data (Nominal 2 Threads/in.)A (continued in Table A2.2)

NOTE 1— For Tables A2.1-A2.4, designs incorporating alternate “O” rings and compensating dimensional changes are currently available as follows,
tolerances as in the main tables:

ALTERNATE “O” RING FLUSH THREAD DESIGN DATA (Nominal 2 threads/in.)

Schedule Size “O” Ring “F” “O” Ring I “O” Number

40 4 0.075 4.207 045
40 41⁄2 0.075 4.467 047
40 5 0.075 5.248 049
40 6 0.075 6.302 050
80 4 0.075 4.133 045
80 5 0.075 5.073 047
80 6 0.075 6.155 050

Size
S40

TPI
Thread
Groove

Width“ T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“A”

Toler-
ance

Thread
“B”

Toler-
ance

2 2 0.255 ±0.003 2.239 ±0.003 2.155 ±0.003 2.249 ±0.003 2.165 ±0.003 1.500 ±0.003 1.535 ±0.003
21⁄2 2 0.255 ±0.003 2.729 ±0.003 2.645 ±0.003 2.739 ±0.003 2.655 ±0.003 2.375 ±0.003 2.415 ±0.003
3 2 0.255 ±0.003 3.320 ±0.003 3.236 ±0.003 3.330 ±0.003 3.246 ±0.003 2.375 ±0.003 2.420 ±0.003
4 2 0.255 ±0.003 4.300 ±0.003 4.216 ±0.003 4.310 ±0.003 4.226 ±0.003 2.500 ±0.003 2.555 ±0.003
41⁄2 2 0.255 ±0.003 4.739 ±0.003 4.655 ±0.003 4.749 ±0.003 4.665 ±0.003 2.500 ±0.003 2.552 ±0.003
5 2 0.255 ±0.003 5.348 ±0.003 5.248 ±0.003 5.362 ±0.003 5.262 ±0.003 2.750 ±0.003 2.802 ±0.003
6 2 0.255 ±0.003 6.393 ±0.003 6.283 ±0.003 6.407 ±0.003 6.297 ±0.002 3.000 ±0.003 3.052 ±0.003
8 2 0.255 ±0.003 8.346 ±0.003 8.226 ±0.003 8.360 ±0.003 8.240 ±0.003 4.000 ±0.003 4.070 ±0.003

10 2 0.255 ±0.003 10.447 ±0.003 10.307 ±0.003 10.463 ±0.003 10.323 ±0.003 4.375 ±0.003 4.445 ±0.003
12 2 0.255 ±0.003 12.420 ±0.003 12.250 ±0.003 12.438 ±0.003 12.268 ±0.003 4.500 ±0.003 4.580 ±0.003

Size
S40

Start
“C”

Toler-
ance

Start
“ D”

Toler-
ance

Length
“E”

Toler-
ance

“O”
Ring
Width
“ F”

Toler-
ance

Length
“ G”

Toler-
ance

Diam-
eter
“H”

Toler-
ance

“O”
Ring

Diam-
eter“ I”

Toler-
ance

Diam-
eter
“J”

Toler-
ance

“O”
Ring

Number

2 0.500 ±0.010 0.375 ±0.010 1.350 ±0.010 0.075 ±0.003 0.035 ±0.005 2.252 ±0.005 2.169 ±0.002 2.285 ±0.002 032
21⁄2 0.500 ±0.010 0.375 ±0.010 2.225 ±0.010 0.075 ±0.003 0.040 ±0.005 2.745 ±0.005 2.645 ±0.002 2.765 ±0.002 036
3 0.500 ±0.010 0.375 ±0.010 2.225 ±0.010 0.075 ±0.003 0.045 ±0.005 3.350 ±0.005 3.245 ±0.002 3.365 ±0.002 041
4 0.500 ±0.010 0.375 ±0.010 2.350 ±0.010 0.110 ±0.003 0.055 ±0.005 4.315 ±0.005 4.184 ±0.002 4.330 ±0.002 151
41⁄2 0.500 ±0.010 0.375 ±0.010 2.300 ±0.010 0.110 ±0.003 0.052 ±0.005 4.770 ±0.005 4.631 ±0.002 4.795 ±0.002 155
5 0.500 ±0.010 0.375 ±0.010 2.550 ±0.010 0.110 ±0.003 0.052 ±0.005 5.380 ±0.005 5.265 ±0.002 5.435 ±0.002 156
6 0.750 ±0.010 0.500 ±0.010 2.750 ±0.010 0.110 ±0.003 0.052 ±0.005 6.445 ±0.005 6.305 ±0.002 6.465 ±0.002 158
8 0.750 ±0.010 0.500 ±0.010 3.750 ±0.010 0.110 ±0.003 0.070 ±0.005 8.385 ±0.005 8.235 ±0.002 8.405 ±0.002 168

10 0.750 ±0.010 0.750 ±0.010 4.125 ±0.010 0.150 ±0.003 0.070 ±0.005 10.510 ±0.005 10.315 ±0.002 10.535 ±0.002 272
12A 0.750 ±0.010 0.750 ±0.010 4.250 ±0.010 0.150 ±0.003 0.080 ±0.005 12.470 ±0.005 12.260 ±0.002 12.485 ±0.002 277

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
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TABLE A2.2 Flush Thread Design Data (Nominal 2 Threads/in.)A (continued in Table A2.3)

Size
S80

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

1⁄2 4 0.136 ±0.003 0.717 ±0.003 0.663 ±0.003 0.723 ±0.003 0.669 ±0.003 0.825 ±0.003 0.825 ±0.003
3⁄4 4 0.136 ±0.003 0.920 ±0.003 0.866 ±0.003 0.926 ±0.003 0.812 ±0.003 1.125 ±0.003 1.125 ±0.003
1 4 0.136 ±0.003 1.159 ±0.003 1.105 ±0.003 1.167 ±0.003 1.113 ±0.003 1.125 ±0.003 1.125 ±0.003
11⁄4 2 0.255 ±0.003 1.507 ±0.003 1.423 ±0.003 1.575 ±0.003 1.431 ±0.003 1.500 ±0.003 1.500 ±0.003
11⁄2 2 0.255 ±0.003 1.737 ±0.003 1.653 ±0.003 1.747 ±0.003 1.663 ±0.003 1.500 ±0.003 1.500 ±0.003
2 2 0.255 ±0.003 2.164 ±0.003 2.085 ±0.003 2.179 ±0.003 2.095 ±0.003 2.000 ±0.003 2.050 ±0.003
21⁄2 2 0.255 ±0.003 2.644 ±0.003 2.544 ±0.003 2.654 ±0.003 2.554 ±0.003 2.375 ±0.003 2.430 ±0.003
3 2 0.255 ±0.003 3.250 ±0.003 3.140 ±0.003 3.260 ±0.003 3.150 ±0.003 2.375 ±0.003 2.444 ±0.003
4 2 0.255 ±0.003 4.213 ±0.003 4.103 ±0.003 4.223 ±0.003 4.113 ±0.003 2.500 ±0.003 2.565 ±0.003
41⁄2 NOT APPLICABLE
5 2 0.255 ±0.003 5.183 ±0.003 5.073 ±0.003 5.193 ±0.003 5.083 ±0.003 2.750 ±0.003 2.845 ±0.003
6 2 0.255 ±0.003 6.255 ±0.003 6.120 ±0.003 6.265 ±0.003 6.130 ±0.003 3.000 ±0.003 3.095 ±0.003
8 2 0.255 ±0.003 8.193 ±0.003 8.043 ±0.003 8.207 ±0.003 8.057 ±0.003 4.000 ±0.003 4.115 ±0.003

10 2 0.255 ±0.003 10.250 ±0.003 10.050 ±0.003 10.264 ±0.003 10.064 ±0.003 4.375 ±0.003 4.500 ±0.003
12 2 0.255 ±0.003 12.175 ±0.003 11.935 ±0.003 12.191 ±0.003 11.951 ±0.003 4.500 ±0.003 4.650 ±0.003

Size
S80

Start
“C”

Toler-
ance

Start
“ D”

Toler-
ance

Length
“E”

Toler-
ance

“O” Ring
Width

“F”

Toler-
ance

Length
“G”

Toler-
ance

Diam-
eter
“ H”

Toler-
ance

“O”
Ring

Diam-
eter “I”

Toler-
ance

Diam-
eter
“ J”

Toler-
ance

“O”
Ring

Number

1⁄2 0.200 ±0.010 0.200 ±0.010 . . . . . . . . . . . . 0.020 . . . . . . . . . 0.660 ±0.003 . . . . . . 014
3⁄4 0.200 ±0.010 0.200 ±0.010 . . . . . . . . . . . . 0.020 . . . . . . . . . 0.863 ±0.003 . . . . . . 016
1 0.200 ±0.010 0.200 ±0.010 . . . . . . . . . . . . 0.020 . . . . . . . . . 1.102 ±0.003 . . . . . . 020
11⁄4 0.250 ±0.010 0.250 ±0.010 . . . . . . . . . . . . 0.020 . . . . . . . . . 1.420 ±0.003 . . . . . . 028
11⁄2 0.250 ±0.010 0.250 ±0.010 . . . . . . . . . . . . 0.020 . . . . . . . . . 1.650 ±0.003 . . . . . . 030
2 0.500 ±0.010 0.375 ±0.010 1.850 ±0.010 0.075 ±0.003 0.050 ±0.005 2.194 ±0.005 2.105 ±0.002 2.225 ±0.002 032
21⁄2 0.500 ±0.010 0.375 ±0.010 2.225 ±0.010 0.075 ±0.003 0.055 ±0.005 2.685 ±0.005 2.570 ±0.002 2.700 ±0.002 036
3 0.500 ±0.010 0.375 ±0.010 2.225 ±0.010 0.075 ±0.003 0.065 ±0.005 3.275 ±0.005 3.150 ±0.002 3.282 ±0.002 041
4 0.500 ±0.010 0.375 ±0.010 2.350 ±0.010 0.120 ±0.003 0.065 ±0.005 4.281 ±0.005 4.113 ±0.002 4.296 ±0.002 155
41⁄2 NOT APPLICABLE
5 0.650 ±0.010 0.500 ±0.010 2.550 ±0.010 0.150 ±0.003 0.095 ±0.005 5.225 ±0.005 5.070 ±0.002 5.298 ±0.002 242
6 0.750 ±0.010 0.750 ±0.010 2.750 ±0.010 0.150 ±0.003 0.095 ±0.005 6.295 ±0.005 6.120 ±0.002 6.316 ±0.002 251
8 0.750 ±0.010 0.750 ±0.010 3.750 ±0.010 0.150 ±0.003 0.115 ±0.005 8.229 ±0.005 8.048 ±0.002 8.244 ±0.002 262

10 0.750 ±0.010 0.750 ±0.010 4.125 ±0.010 0.150 ±0.003 0.125 ±0.005 10.295 ±0.005 10.110 ±0.002 10.310 ±0.002 270
12A 0.750 ±0.010 0.750 ±0.010 4.250 ±0.010 0.150 ±0.003 0.150 ±0.005 12.220 ±0.005 12.035 ±0.002 12.235 ±0.002 276

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.

TABLE A2.3 Flush Thread Design Data (Nominal 2 Threads/in.) SI unitsA (continued in Table A2.4)

Size
S40

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

Start “C”

2 2 6.48 ±0.08 56.87 ±0.08 54.74 ±0.08 57.12 ±0.08 54.99 ±0.08 38.1 ±0.08 38.99 ±0.08 12.70
21⁄2 2 6.48 ±0.08 69.32 ±0.08 67.18 ±0.08 69.57 ±0.08 67.44 ±0.08 60.33 ±0.08 61.34 ±0.08 12.70
3 2 6.48 ±0.08 84.33 ±0.08 82.19 ±0.08 84.58 ±0.08 82.47 ±0.08 60.33 ±0.08 61.47 ±0.08 12.70
4 2 6.48 ±0.08 109.22 ±0.08 107.09 ±0.08 109.47 ±0.08 107.34 ±0.08 63.50 ±0.08 64.90 ±0.08 12.70
41⁄2 2 6.48 ±0.08 120.37 ±0.08 118.24 ±0.08 120.62 ±0.08 118.49 ±0.08 63.50 ±0.08 64.82 ±0.08 12.70
5 2 6.48 ±0.08 135.84 ±0.08 133.30 ±0.08 136.19 ±0.08 133.65 ±0.08 69.85 ±0.08 71.17 ±0.08 12.70
6 2 6.48 ±0.08 162.38 ±0.08 159.59 ±0.08 162.74 ±0.08 159.94 ±0.08 76.20 ±0.08 77.52 ±0.08 19.05
8 2 6.48 ±0.08 211.99 ±0.08 208.94 ±0.08 212.34 ±0.08 209.30 ±0.08 101.60 ±0.08 103.38 ±0.08 19.05

10 2 6.48 ±0.08 265.35 ±0.08 261.80 ±0.08 265.76 ±0.08 303.50 ±0.08 111.13 ±0.08 112.90 ±0.08 19.05
12 2 6.48 ±0.08 315.47 ±0.08 311.15 ±0.08 315.93 ±0.08 311.61 ±0.08 114.30 ±0.08 116.33 ±0.08 19.05

Size
S40

Toler-
ance

Start
“D”

Toler-
ance

Length
“ E”

Toler-
ance

“O” Ring
Width “F”

Toler-
ance

Length
“ G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter

“I”

Toler-
ance

Diameter
“J”

Toler-
ance

“O”
Number

2 ±0.25 9.53 ±0.25 34.29 ±0.25 1.91 ±0.08 0.89 ±0.13 57.20 ±0.13 55.09 ±0.05 58.04 ±0.05 032
21⁄2 ±0.25 9.53 ±0.25 56.52 ±0.25 1.91 ±0.08 1.02 ±0.13 69.72 ±0.13 67.18 ±0.05 70.23 ±0.05 036
3 ±0.25 9.53 ±0.25 56.52 ±0.25 1.91 ±0.08 1.14 ±0.13 85.09 ±0.13 82.42 ±0.05 85.47 ±0.05 041
4 ±0.25 9.53 ±0.25 59.69 ±0.25 2.79 ±0.08 1.40 ±0.13 109.60 ±0.13 106.27 ±0.05 109.98 ±0.05 151
41⁄2 ±0.25 9.53 ±0.25 58.42 ±0.25 2.79 ±0.08 1.32 ±0.13 121.16 ±0.13 117.63 ±0.05 121.87 ±0.05 155
5 ±0.25 9.53 ±0.25 64.77 ±0.25 2.79 ±0.08 1.32 ±0.13 136.65 ±0.13 133.73 ±0.05 138.05 ±0.05 156
6 ±0.25 12.70 ±0.25 69.85 ±0.25 2.79 ±0.08 1.32 ±0.13 163.70 ±0.13 160.15 ±0.05 164.21 ±0.05 158
8 ±0.25 12.70 ±0.25 95.25 ±0.25 2.79 ±0.08 1.78 ±0.13 212.98 ±0.13 209.17 ±0.05 213.49 ±0.05 168

10 ±0.25 19.05 ±0.25 104.78 ±0.25 3.81 ±0.08 1.78 ±0.13 266.95 ±0.13 262.00 ±0.05 267.59 ±0.05 272
12A ±0.25 19.05 ±0.25 107.95 ±0.25 3.81 ±0.08 2.03 ±0.13 316.74 ±0.13 311.40 ±0.05 317.12 ±0.05 277

A Dimensions in millimetres. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
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TABLE A2.4 Flush Thread Design Data (Nominal 2 Threads/in.) SI unitsA

Size
S80

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

Start
“C”

1⁄2 4 3.45 ±0.08 18.21 ±0.08 16.84 ±0.08 18.42 ±0.08 16.99 ±0.08 20.96 ±0.08 20.96 ±0.08 5.08
3⁄4 4 3.45 ±0.08 23.37 ±0.08 22.00 ±0.08 23.52 ±0.08 20.62 ±0.08 28.58 ±0.08 28.58 ±0.08 5.08
1 4 3.45 ±0.08 29.44 ±0.08 28.07 ±0.08 29.64 ±0.08 28.27 ±0.08 28.58 ±0.08 28.58 ±0.08 5.08
11⁄4 2 6.48 ±0.08 38.28 ±0.08 36.14 ±0.08 40.00 ±0.08 36.35 ±0.08 38.10 ±0.08 38.10 ±0.08 6.35
11⁄2 2 6.48 ±0.08 44.12 ±0.08 41.99 ±0.08 44.37 ±0.08 42.24 ±0.08 38.10 ±0.08 38.10 ±0.08 6.35
2 2 6.48 ±0.08 54.97 ±0.08 52.96 ±0.08 55.35 ±0.08 53.21 ±0.08 50.80 ±0.08 52.07 ±0.08 12.70
21⁄2 2 6.48 ±0.08 67.16 ±0.08 64.62 ±0.08 67.41 ±0.08 64.87 ±0.08 60.33 ±0.08 61.72 ±0.08 12.70
3 2 6.48 ±0.08 82.55 ±0.08 79.76 ±0.08 82.80 ±0.08 80.01 ±0.08 60.33 ±0.08 62.08 ±0.08 12.70
4 2 6.48 ±0.08 107.01 ±0.08 104.22 ±0.08 107.26 ±0.08 104.47 ±0.08 63.50 ±0.08 65.15 ±0.08 12.70
41⁄2 NOT APPLICABLE
5 2 6.48 ±0.08 131.65 ±0.08 128.85 ±0.08 131.90 ±0.08 129.11 ±0.08 69.85 ±0.08 72.26 ±0.08 16.51
6 2 6.48 ±0.08 158.88 ±0.08 155.45 ±0.08 159.13 ±0.08 155.70 ±0.08 76.20 ±0.08 78.61 ±0.08 19.05
8 2 6.48 ±0.08 208.10 ±0.08 204.29 ±0.08 208.46 ±0.08 204.65 ±0.08 101.60 ±0.08 104.52 ±0.08 19.05

10 2 6.48 ±0.08 260.35 ±0.08 255.27 ±0.08 260.71 ±0.08 255.63 ±0.08 111.13 ±0.08 114.30 ±0.08 19.05
12 2 6.48 ±0.08 309.25 ±0.08 303.15 ±0.08 309.65 ±0.08 305.56 ±0.08 114.30 ±0.08 118.11 ±0.08 19.05

Size
S80

Toler-
ance

Start
“D”

Toler-
ance

Length
“E”

Toler-
ance

“O” Ring
Width “F”

Toler-
ance

Length
“G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter“

I”

Toler-
ance

Diameter
“J”

Toler-
ance

“O” Ring
Number

1⁄2 ±0.25 5.08 ±0.25 . . . . . . . . . . . . 0.51 . . . . . . . . . 16.76 ±0.08 . . . . . . 014
3⁄4 ±0.25 5.08 ±0.25 . . . . . . . . . . . . 0.51 . . . . . . . . . 21.92 ±0.08 . . . . . . 016
1 ±0.25 5.08 ±0.25 . . . . . . . . . . . . 0.51 . . . . . . . . . 27.99 ±0.08 . . . . . . 020
11⁄4 ±0.25 6.35 ±0.25 . . . . . . . . . . . . 0.51 . . . . . . . . . 36.07 ±0.08 . . . . . . 028
11⁄2 ±0.25 6.35 ±0.25 . . . . . . . . . . . . 0.51 . . . . . . . . . 41.91 ±0.08 . . . . . . 030
2 ±0.25 12.70 ±0.25 46.99 ±0.25 1.91 ±0.08 1.27 ±0.13 55.73 ±0.13 53.47 ±0.05 56.52 ±0.05 032
21⁄2 ±0.25 12.70 ±0.25 56.52 ±0.25 1.91 ±0.08 1.40 ±0.13 68.20 ±0.13 65.28 ±0.05 68.58 ±0.05 036
3 ±0.25 12.70 ±0.25 56.52 ±0.25 1.91 ±0.08 1.65 ±0.13 83.19 ±0.13 80.01 ±0.05 83.36 ±0.05 041
4 ±0.25 12.70 ±0.25 59.69 ±0.25 3.05 ±0.08 1.65 ±0.13 108.74 ±0.13 104.47 ±0.05 109.12 ±0.05 155
41⁄2 NOT APPLICABLE
5 ±0.25 16.51 ±0.25 64.77 ±0.25 3.81 ±0.08 2.41 ±0.13 132.72 ±0.13 128.78 ±0.05 134.57 ±0.05 242
6 ±0.25 19.05 ±0.25 69.85 ±0.25 3.81 ±0.08 2.41 ±0.13 159.89 ±0.13 155.45 ±0.05 160.43 ±0.05 251
8 ±0.25 19.05 ±0.25 95.25 ±0.25 3.81 ±0.08 2.92 ±0.13 209.02 ±0.13 204.42 ±0.05 209.40 ±0.05 262

10 ±0.25 19.05 ±0.25 104.78 ±0.25 3.81 ±0.08 3.18 ±0.13 261.49 ±0.13 256.79 ±0.05 261.87 ±0.05 270
12A ±0.25 19.05 ±0.25 107.95 ±0.25 3.81 ±0.08 3.81 ±0.13 310.39 ±0.13 305.69 ±0.05 310.77 ±0.05 276

A Dimensions in millimetres. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
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TABLE A2.5 Flush Thread Design Data (Nominal 4 Threads/in.)A (continued in Table A2.6)

Size
S40

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

Start
“C”

1 8 0.070 +0.004
−0.002

1.200 ±0.003 1.150 ±0.003 1.210 ±0.003 1.160 ±0.003 1.000 +0.000
−0.010

1.000 +0.010
−0.000

0.200

11⁄4 8 0.070 +0.004
−0.002

1.530 ±0.003 1.470 ±0.003 1.545 ±0.003 1.485 ±0.003 1.250 +0.000
−0.010

1.250 +0.010
−0.000

0.250

11⁄2 4 0.130 +0.000
−0.002

1.775 +0.000
−0.003

1.715 +0.000
−0.003

1.790 +0.003
−0.000

1.730 +0.003
−0.000

1.625 +0.000
−0.002

1.625 +0.002
−0.000

0.250

2 4 0.130 +0.000
−0.002

2.243 +0.000
−0.005

2.187 +0.000
−0.005

2.255 +0.005
−0.000

2.200 +0.005
−0.000

1.690 +0.000
−0.002

1.690 +0.002
−0.000

0.375

21⁄2 4 0.130 +0.000
−0.002

2.722 +0.000
−0.005

2.622 +0.000
−0.005

2.737 +0.005
−0.000

2.637 +0.005
−0.000

2.375 +0.000
−0.005

2.375 +0.005
−0.000

0.580

3 4 0.130 +0.000
−0.002

3.310 +0.000
−0.005

3.220 +0.000
−0.005

3.330 +0.005
−0.000

3.240 +0.005
−0.000

2.375 +0.000
−0.005

2.375 +0.005
−0.000

0.588

4 4 0.130 +0.000
−0.002

4.312 +0.000
−0.005

4.181 +0.000
−0.005

4.332 +0.005
−0.000

4.208 +0.005
−0.000

2.500 +0.000
−0.002

2.500 +0.002
−0.000

0.625

41⁄2 4 0.130 +0.000
−0.002

4.711 +0.000
−0.005

4.580 +0.000
−0.005

4.731 +0.005
−0.000

4.600 +0.005
−0.000

2.500 +0.000
−0.005

2.500 +0.005
−0.000

0.625

5 4 0.130 +0.000
−0.002

5.341 +0.000
−0.005

5.249 +0.000
−0.005

5.361 +0.005
−0.000

5.269 +0.005
−0.000

2.955 +0.000
−0.005

2.955 +0.005
−0.000

0.641

6 3 0.165 +0.000
−0.002

6.357 +0.000
−0.005

6.227 +0.000
−0.005

6.392 +0.005
−0.000

6.262 +0.005
−0.000

3.000 +0.000
−0.010

3.000 +0.010
−0.000

0.625

Size
S40

Toler-
ance

Start
“D”

Toler-
ance

Length
“E”

Toler-
ance

“O” Ring
Width “F”

Toler-
ance

Length
“G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter“

I”

Toler-
ance

Diameter
“J”

Toler-
ance

“O” Ring

1 ±0.005 0.187 ±0.005 0.880 ±0.005 0.070 ±0.003 NAB NA NA NA 1.140 ±0.003 1.220 ±0.001 018
11⁄4 ±0.005 0.187 ±0.005 1.130 ±0.005 0.070 ±0.003 NA NA NA NA 1.465 ±0.003 1.565 ±0.001 024
11⁄2 ±0.005 0.250 ±0.005 1.482 ±0.005 0.070 ±0.003 NA NA NA NA 1.716 ±0.003 1.815 +0.002

−0.000
026

2 ±0.005 0.250 ±0.005 1.505 ±0.005 0.080 ±0.003 0.030 +0.000
−0.005

NA NA 2.172 ±0.001 2.280 +0.002
−0.000

032

21⁄2 ±0.005 0.437 ±0.005 2.125 ±0.005 0.125 ±0.003 0.044 +0.000
−0.005

NA NA 2.590 ±0.001 2.757 +0.002
−0.000

145

3 ±0.005 0.437 ±0.005 2.125 ±0.005 0.125 ±0.003 0.055 +0.000
−0.005

NA NA 3.195 ±0.001 3.350 +0.002
−0.000

140

4 ±0.005 0.437 ±0.005 2.250 ±0.005 0.125 ±0.003 0.050 +0.000
−0.005

NA NA 4.199 ±0.001 4.350 +0.002
−0.000

151

41⁄2 ±0.005 0.437 ±0.005 2.250 ±0.005 0.125 ±0.003 0.069 +0.000
−0.005

NA NA 4.590 ±0.001 4.750 +0.002
−0.000

153

5 ±0.005 0.466 ±0.005 2.700 ±0.005 0.125 ±0.003 0.064 +0.000
−0.005

NA NA 5.214 ±0.001 5.380 +0.002
−0.000

158

6A ±0.005 0.500 ±0.005 2.750 ±0.005 0.125 ±0.003 NA NA NA NA 6.230 ±0.002 6.415 +0.004
−0.000

163

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.
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TABLE A2.6 Flush Thread Design Data (Nominal 4 Threads/in.)A (continued in Table A2.7)

Size
S80

TPI

Thread
Groove
Width

“T”

Toler-
ance

Pin
Major

Diameter
Toler-
ance

Pin
Minor

Diameter
Toler-
ance

Box
Major

Diameter
Toler-
ance

Box
Minor

Diameter
Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

Start
“C”

1⁄2 8 0.070 +0.004
−0.002

0.715 +0.000
−0.003

0.655 +0.000
−0.003

0.725 +0.003
−0.000

0.665 +0.003
−0.000

0.800 +0.000
−0.003

0.800 +0.002
−0.000

0.250

3⁄4 8 0.070 +0.004
−0.002

0.918 ±0.002 0.857 ±0.002 0.933 ±0.002 0.870 ±0.002 1.000 +0.000
−0.010

1.000 +0.010
−0.000

0.250

1 8 0.070 +0.004
−0.002

1.200 ±0.003 1.150 ±0.003 1.210 ±0.003 1.160 ±0.003 1.000 +0.000
−0.010

1.000 +0.010
−0.000

0.200

11⁄4 8 0.070 +0.004
−0.002

1.530 ±0.003 1.470 ±0.003 1.545 ±0.003 1.485 ±0.003 1.250 +0.000
−0.010

1.250 +0.010
−0.000

0.250

11⁄2 4 0.130 +0.000
−0.002

1.775 +0.000
−0.003

1.715 +0.000
−0.003

1.790 +0.003
−0.000

1.730 +0.003
−0.000

1.625 +0.000
−0.002

1.625 +0.002
−0.000

0.250

2 4 0.130 +0.000
−0.002

2.243 +0.000
−0.005

2.187 +0.000
−0.005

2.255 +0.005
−0.000

2.200 +0.005
−0.000

1.690 +0.000
−0.002

1.690 +0.002
−0.000

0.375

21⁄2 4 0.130 +0.000
−0.002

2.722 +0.000
−0.005

2.622 +0.000
−0.005

2.737 +0.005
−0.000

2.637 +0.005
−0.000

2.375 +0.000
−0.005

2.375 +0.005
−0.000

0.580

3 4 0.130 +0.000
−0.002

3.310 +0.000
−0.005

3.220 +0.000
−0.005

3.330 +0.005
−0.000

3.240 +0.005
−0.000

2.375 +0.000
−0.005

2.375 +0.005
−0.000

0.588

4 4 0.130 +0.000
−0.002

4.312 +0.000
−0.005

4.181 +0.000
−0.005

4.332 +0.005
−0.000

4.208 +0.005
−0.000

2.500 +0.000
−0.002

2.500 +0.002
−0.000

0.625

41⁄2 NOT APPLICABLE
5 4 0.130 +0.000

−0.002
5.341 +0.000

−0.005
5.249 +0.000

−0.005
5.361 +0.005

−0.000
5.269 +0.005

−0.000
2.955 +0.000

−0.005
2.955 +0.005

−0.000
0.641

6 3 0.163 +0.010
−0.002

6.357 +0.000
−0.005

6.227 +0.000
−0.005

6.392 +0.005
−0.000

6.262 +0.005
−0.000

3.000 +0.000
−0.010

3.000 +0.010
−0.000

0.625

Size
S80

Toler-
ance

Start
“D”

Toler-
ance

Length
“E”

Toler-
ance

“O”
Ring
Width

“F”

Toler-
ance

Length
“G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O”
Ring

Diameter“
I”

Toler-
ance

Diameter
“J”

Toler-
ance

“O”
Ring

1⁄2 ±0.005 0.187 ±0.005 0.685 ±0.005 0.070 ±0.003 NAB NA NA NA 0.647 ±0.002 0.725 ±0.002
−0.000

013

3⁄4 ±0.005 0.187 ±0.005 0.895 ±0.005 0.070 ±0.003 NA NA NA NA 0.852 ±0.002 0.945 ±0.001 016
1 ±0.005 0.187 ±0.005 0.880 ±0.005 0.070 ±0.003 NA NA NA NA 1.140 ±0.003 1.220 ±0.001 018
11⁄4 ±0.005 0.187 ±0.005 1.130 ±0.005 0.070 ±0.003 NA NA NA NA 1.465 ±0.003 1.565 ±0.001 024
11⁄2 ±0.005 0.250 ±0.005 1.482 ±0.005 0.070 ±0.003 NA NA NA NA 1.716 ±0.003 1.815 +0.002

−0.000
026

2 ±0.005 0.250 ±0.005 1.505 ±0.005 0.080 ±0.003 0.030 +0.000
−0.005

NA NA 2.172 ±0.001 2.280 +0.002
−0.000

032

21⁄2 ±0.005 0.437 ±0.005 2.125 ±0.005 0.125 ±0.003 0.044 +0.000
−0.005

NA NA 2.590 ±0.001 2.757 +0.002
−0.000

145

3 ±0.005 0.437 ±0.005 2.125 ±0.005 0.125 ±0.003 0.055 +0.000
−0.005

NA NA 3.195 ±0.001 3.350 +0.002
−0.000

140

4 ±0.005 0.437 ±0.005 2.250 ±0.005 0.125 ±0.003 0.050 +0.000
−0.005

NA NA 4.199 ±0.001 4.350 +0.002
−0.000

151

41⁄2 NOT APPLICABLE
5 ±0.005 0.466 ±0.005 2.700 ±0.005 0.125 ±0.003 0.064 +0.000

−0.005
NA NA 5.214 ±0.001 5.380 +0.002

−0.000
158

6A ±0.005 0.500 ±0.005 2.750 ±0.005 0.125 ±0.003 NA NA NA NA 6.230 ±0.002 6.415 +0.004
−0.000

163

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.

F480 − 14

17

 



TABLE A2.7 Flush Thread Design Data (Nominal 4 Threads/in.) SI unitsA (continued in Table A2.8)

Size
S40

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

Start
“C”

1 8 1.79 +0.10
−0.05

30.48 ±0.08 29.21 ±0.08 30.73 ±0.08 29.46 ±0.08 25.40 +0.00
−0.25

25.40 +0.25
−0.00

5.08

11⁄4 8 1.79 +0.10
−0.05

38.86 ±0.08 37.34 ±0.08 39.24 ±0.08 37.72 ±0.08 31.75 +0.00
−0.25

31.75 +0.25
−0.00

6.35

11⁄2 4 3.30 +0.00
−0.05

45.09 +0.00
−0.08

43.56 +0.00
−0.08

45.47 +0.08
−0.00

43.94 +0.08
−0.00

41.28 +0.00
−0.05

41.28 +0.05
−0.00

6.35

2 4 3.30 +0.00
−0.05

56.97 +0.00
−0.13

55.55 +0.00
−0.13

57.28 +0.13
−0.00

55.88 +0.13
−0.00

41.91 +0.00
−0.05

41.91 +0.05
−0.00

9.53

21⁄2 4 3.30 +0.00
−0.05

69.14 +0.00
−0.13

66.60 +0.00
−0.13

69.52 +0.13
−0.00

66.98 +0.13
−0.00

60.33 +0.00
−0.13

60.33 +0.13
−0.00

14.73

3 4 3.30 +0.00
−0.05

84.07 +0.00
−0.13

81.79 +0.00
−0.13

84.58 +0.13
−0.00

82.30 +0.13
−0.00

60.33 +0.00
−0.13

60.33 +0.13
−0.00

14.95

4 4 3.30 +0.00
−0.05

109.52 +0.00
−0.13

106.20 +0.00
−0.13

110.03 +0.13
−0.00

106.88 +0.13
−0.00

63.50 +0.00
−0.13

63.50 +0.13
−0.00

15.89

41⁄2 4 3.30 +0.00
−0.05

119.66 +0.00
−0.13

116.33 +0.00
−0.13

120.17 +0.13
−0.00

116.84 +0.13
−0.00

63.50 +0.00
−0.13

63.50 +0.13
−0.00

15.89

5 4 3.30 +0.00
−0.05

136.66 +0.00
−0.13

133.33 +0.00
−0.13

136.17 +0.13
−0.00

133.83 +0.13
−0.00

75.06 +0.00
−0.13

75.06 +0.13
−0.00

16.28

6 3 4.19 +0.00
−0.05

161.47 +0.00
−0.13

158.17 +0.00
−0.13

162.36 +0.13
−0.00

159.06 +0.13
−0.00

76.20 +0.00
−0.25

76.20 +0.25
−0.00

15.89

Size
S40

Toler-
ance

Start
“D”

Toler-
ance

Length
“E”

Toler-
ance

“O” Ring
Width “F”

Toler-
ance

Length
“G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter“

I”

Toler-
ance

Diameter
“J”

Toler-
ance

“O”
Number

1 ±0.13 4.75 ±0.13 22.35 ±0.13 1.78 ±0.08 NAB NA NA NA 28.96 ±0.08 30.99 ±0.03 018
11⁄4 ±0.13 4.75 ±0.13 28.70 ±0.13 1.78 ±0.08 NA NA NA NA 37.21 ±0.08 39.75 ±0.03 024
11⁄2 ±0.13 6.35 ±0.13 37.64 ±0.13 1.78 ±0.08 NA NA NA NA 43.59 ±0.08 46.10 +0.05

−0.00
026

2 ±0.13 6.35 ±0.13 38.23 ±0.13 2.03 ±0.08 0.76 +0.00
−0.13

NA NA 55.17 ±0.03 57.91 +0.05
−0.00

032

21⁄2 ±0.13 11.10 ±0.13 53.98 ±0.13 3.18 ±0.08 1.12 +0.00
−0.13

NA NA 65.79 ±0.03 70.03 +0.05
−0.00

145

3 ±0.13 11.10 ±0.13 53.98 ±0.13 3.18 ±0.08 1.40 +0.00
−0.13

NA NA 81.15 ±0.03 85.09 +0.05
−0.00

140

4 ±0.13 11.10 ±0.13 57.15 ±0.13 3.18 ±0.08 1.27 +0.00
−0.13

NA NA 106.65 ±0.03 110.49 +0.05
−0.00

151

41⁄2 ±0.13 11.10 ±0.13 57.15 ±0.13 3.18 ±0.08 1.75 +0.00
−0.13

NA NA 116.59 ±0.03 120.65 +0.05
−0.00

153

5 ±0.13 11.84 ±0.13 68.58 ±0.13 3.18 ±0.08 1.63 +0.00
−0.13

NA NA 132.44 ±0.03 136.65 +0.05
−0.00

158

6A ±0.13 12.7 ±0.13 69.85 ±0.13 3.18 ±0.08 NA NA NA NA 158.24 ±0.05 162.94 +0.10
−0.00

163

A Dimensions in millimetres. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.

F480 − 14

18

 



TABLE A2.8 Flush Thread Design Data (Nominal 4 Threads/in.) SI unitsA

Size
S80

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

Start
“C”

1⁄2 8 1.79 +0.10
−0.05

18.16 ±0.00
−0.08

16.64 +0.00
−0.08

18.42 +0.08
−0.00

16.89 +0.08
−0.00

20.32 +0.00
−0.08

20.32 +0.05
−0.00

6.35

3⁄4 8 1.79 +0.10
−0.05

23.32 ±0.05 21.77 ±0.05 23.70 ±0.05 22.10 ±0.05 25.40 +0.00
−0.25

25.40 +0.25
−0.00

6.35

1 8 1.79 +0.10
−0.05

30.48 ±0.08 29.21 ±0.08 30.73 ±0.08 29.46 ±0.08 25.40 +0.00
−0.25

25.40 +0.25
−0.00

5.08

11⁄4 8 1.79 +0.10
−0.05

38.86 ±0.08 37.34 ±0.08 39.24 ±0.08 37.72 ±0.08 31.75 +0.00
−0.25

31.75 +0.25
−0.00

6.35

11⁄2 4 3.30 +0.00
−0.05

45.09 +0.00
−0.08

43.56 +0.00
−0.08

45.47 +0.08
−0.00

43.94 +0.08
−0.00

41.28 +0.00
−0.05

41.28 +0.05
−0.00

6.35

2 4 3.30 +0.00
−0.05

56.97 +0.00
−0.13

55.55 +0.00
−0.13

57.28 +0.13
−0.00

55.88 +0.13
−0.00

41.91 +0.00
−0.05

41.91 +0.05
−0.00

9.53

21⁄2 4 3.30 +0.00
−0.05

69.14 +0.00
−0.13

66.60 +0.00
−0.13

69.52 +0.13
−0.00

66.98 +0.13
−0.00

60.33 +0.00
−0.13

60.33 +0.13
−0.00

14.73

3 4 3.30 +0.00
−0.05

84.07 +0.00
−0.13

81.79 +0.00
−0.13

84.58 +0.13
−0.00

82.30 +0.13
−0.00

60.33 +0.00
−0.13

60.33 +0.13
−0.00

14.95

4 4 3.30 +0.00
−0.05

109.52 +0.00
−0.13

106.20 +0.00
−0.13

110.03 +0.13
−0.00

106.88 +0.13
−0.00

63.50 +0.00
−0.13

63.50 +0.13
−0.00

15.89

4 4 3.30 +0.00
−0.05

119.66 +0.00
−0.13

116.33 +0.00
−0.13

120.17 +0.13
−0.00

116.84 +0.13
−0.00

63.50 +0.00
−0.13

63.50 +0.13
−0.00

15.89

5 4 3.30 +0.00
−0.05

136.66 +0.00
−0.13

133.33 +0.00
−0.13

136.17 +0.13
−0.00

133.83 +0.13
−0.00

75.06 +0.00
−0.13

75.06 +0.13
−0.00

16.28

6 3 4.19 +0.00
−0.05

161.47 +0.00
−0.13

158.17 +0.00
−0.13

162.36 +0.13
−0.00

159.06 +0.13
−0.00

76.20 +0.00
−0.25

76.20 +0.25
−0.00

15.89

Size
S80

Toler-
ance

Start
“D”

Toler-
ance

Length
“E”

Toler-
ance

“O” Ring
Width “F”

Toler-
ance

Length
“G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter“

I”

Toler-
ance

Diameter
“J”

Toler-
ance

“O”
Number

1⁄2 ±0.13 4.75 ±0.13 17.40 ±0.13 1.78 ±0.08 NAB NA NA NA 16.44 ±0.05 18.42 +0.05
−0.00

013

3⁄4 ±0.13 4.75 ±0.13 22.73 ±0.13 1.78 ±0.08 NA NA NA NA 21.64 ±0.05 24.00 ±0.03 016
1 ±0.13 4.75 ±0.13 22.35 ±0.13 1.78 ±0.08 NA NA NA NA 28.96 ±0.08 30.99 ±0.03 018
11⁄4 ±0.13 4.75 ±0.13 28.70 ±0.13 1.78 ±0.08 NA NA NA NA 37.21 ±0.08 39.75 ±0.03 024
11⁄2 ±0.13 6.35 ±0.13 37.64 ±0.13 1.78 ±0.08 NA NA NA NA 43.59 ±0.08 46.10 +0.05

−0.00
026

2 ±0.13 6.35 ±0.13 38.23 ±0.13 2.03 ±0.08 0.76 +0.00
−0.13

NA NA 55.17 ±0.03 57.91 +0.05
−0.00

032

21⁄2 ±0.13 11.10 ±0.13 53.98 ±0.13 3.18 ±0.08 1.12 +0.00
−0.13

NA NA 65.79 ±0.03 70.03 +0.05
−0.00

145

3 ±0.13 11.10 ±0.13 53.98 ±0.13 3.18 ±0.08 1.40 +0.00
−0.13

NA NA 81.15 ±0.03 85.09 +0.05
−0.00

140

4 ±0.13 11.10 ±0.13 57.15 ±0.13 3.18 ±0.08 1.27 +0.00
−0.13

NA NA 106.65 ±0.03 110.49 +0.05
−0.00

151

41⁄2 NOT APPLICABLE
5 ±0.13 11.84 ±0.13 68.58 ±0.13 3.18 ±0.08 1.63 +0.00

−0.13
NA NA 132.44 ±0.03 136.65 +0.05

−0.00
158

6A ±0.13 12.70 ±0.13 69.85 ±0.13 3.18 ±0.08 NA NA NA NA 158.24 ±0.05 162.94 +0.10
−0.00

163

A Dimensions in millimetres. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.
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TABLE A2.9 Flush Thread Design Data (Nominal 8 Threads/in.)A (continued in Table A2.10)

Size
S40

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

1⁄2 8 0.082 +0.005
−0.003

0.750 ±0.002 0.690 ±0.002 0.760 ±0.002 0.700 ±0.002 1.000 ±0.002 1.050 ±0.002

3⁄4 8 0.082 +0.005
−0.003

0.950 ±0.002 0.890 ±0.002 0.965 ±0.002 0.905 ±0.002 1.000 ±0.002 1.050 ±0.002

1 8 0.082 +0.005
−0.003

1.200 ±0.002 1.105 ±0.002 1.215 ±0.002 1.124 ±0.002 1.000 ±0.002 1.050 ±0.002

11⁄4 8 0.082 +0.005
−0.003

1.545 ±0.002 1.570 ±0.002 1.570 ±0.002 1.475 ±0.002 1.000 ±0.002 1.050 ±0.002

11⁄2 8 0.082 +0.005
−0.003

1.770 ±0.002 1.670 ±0.002 1.785 ±0.002 1.685 ±0.002 1.125 ±0.002 1.175 ±0.002

2 8 0.082 +0.005
−0.003

2.250 ±0.002 2.160 ±0.002 2.272 ±0.002 2.182 ±0.002 1.250 ±0.002 1.300 ±0.002

21⁄2 8 0.082 +0.005
−0.003

2.722 ±0.002 2.600 ±0.002 2.730 ±0.002 2.615 ±0.002 1.250 ±0.002 1.300 ±0.002

3 8 0.082 +0.005
−0.003

3.306 ±0.002 3.182 ±0.002 3.325 ±0.002 3.204 ±0.002 1.500 ±0.002 1.550 ±0.002

4 8 0.082 +0.005
−0.003

4.306 ±0.002 4.186 ±0.002 4.325 ±0.002 4.208 ±0.002 1.875 ±0.002 1.925 ±0.002

41⁄2 8 0.082 +0.005
−0.003

4.730 ±0.002 4.605 ±0.002 4.750 ±0.002 4.628 ±0.002 1.875 ±0.002 1.925 ±0.002

5 8 0.082 +0.005
−0.003

5.310 ±0.002 5.190 ±0.002 5.340 ±0.002 5.220 ±0.002 2.250 ±0.002 2.300 ±0.002

6 8 0.082 +0.005
−0.003

6.360 ±0.002 6.235 ±0.002 6.385 ±0.002 6.265 ±0.002 2.500 ±0.002 2.550 ±0.002

8 4 0.130 +0.005
−0.003

8.346 ±0.002 8.224 ±0.002 8.362 ±0.002 8.242 ±0.002 4.075 ±0.002 4.150 ±0.002

10 4 0.130 +0.005
−0.003

10.447 ±0.002 10.307 ±0.002 10.465 ±0.002 10.325 ±0.002 4.375 ±0.002 4.450 ±0.002

12 4 0.130 +0.005
−0.003

12.420 ±0.002 12.250 ±0.002 12.440 ±0.002 12.268 ±0.002 4.555 ±0.002 4.630 ±0.002

Size
S40

Start
“C”

Toler-
ance

Start
“ D”

Toler-
ance

Length
“ E”

Toler-
ance

“O” Ring
Width

“F”

Toler-
ance

Length
“ G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter

“I”

Toler-
ance

Diameter
“ J”

Toler-
ance

“O”
Number

1⁄2 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NAB NA 0.750 ±0.002 NA NA 0.760 ±0.002 016
3⁄4 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NA NA 0.950 ±0.002 0.870 ±0.002 0.965 ±0.002 019
1 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NA NA 1.200 ±0.002 1.110 ±0.002 1.215 ±0.002 024
11⁄4 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NA NA 1.545 ±0.002 1.455 ±0.002 1.570 ±0.002 028
11⁄2 0.250 ±0.002 0.250 ±0.002 0.830 ±0.002 0.095 ±0.002 NA NA 1.770 ±0.002 1.685 ±0.002 1.795 ±0.002 030
2 0.500 ±0.002 0.250 ±0.002 0.955 ±0.002 0.095 ±0.002 NA NA 2.250 ±0.002 2.165 ±0.002 2.272 ±0.002 033
21⁄2 0.250 ±0.002 0.250 ±0.002 0.955 ±0.002 0.095 ±0.002 NA NA 2.722 ±0.002 2.630 ±0.002 2.730 ±0.002 037
3 0.250 ±0.002 0.250 ±0.002 1.205 ±0.002 0.095 ±0.002 NA NA 3.306 ±0.002 3.220 ±0.002 3.325 ±0.002 041
4 0.500 ±0.002 0.250 ±0.002 1.580 ±0.002 0.095 ±0.002 NA NA 4.306 ±0.002 4.228 ±0.002 4.325 ±0.002 045

4 1⁄2 0.250 ±0.002 0.250 ±0.002 1.580 ±0.002 0.095 ±0.002 NA NA 4.730 ±0.002 4.640 ±0.002 4.750 ±0.002 045
5 0.250 ±0.002 0.250 ±0.002 1.955 ±0.002 0.095 ±0.002 NA NA 5.310 ±0.002 5.250 ±0.002 5.340 ±0.002 046
6 0.250 ±0.002 0.250 ±0.002 1.805 ±0.002 0.095 ±0.002 NA NA 6.360 ±0.002 6.290 ±0.002 6.385 ±0.002 050
8 0.750 ±0.002 0.500 ±0.002 3.900 ±0.002 0.110 ±0.002 NA NA 8.346 ±0.002 8.235 ±0.002 8.362 ±0.002 168

10 0.750 ±0.002 0.500 ±0.002 4.200 ±0.002 0.130 ±0.002 NA NA 10.447 ±0.002 10.315 ±0.002 10.465 ±0.002 272
12A 0.750 ±0.002 0.500 ±0.002 4.380 ±0.002 0.130 ±0.002 NA NA 12.420 ±0.002 12.260 ±0.002 12.440 ±0.002 277

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.
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TABLE A2.10 Square Flush Thread Design Data (Nominal 8 Threads/in.)A (continued in Table A2.11)

Size
S80

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

1⁄2 8 0.082 +0.005
−0.003

0.750 ±0.002 0.650 ±0.002 0.775 ±0.002 0.675 ±0.002 1.000 ±0.002 1.050 ±0.002

3⁄4 8 0.082 +0.005
−0.003

0.947 ±0.002 0.827 ±0.002 0.965 ±0.002 0.845 ±0.002 1.000 ±0.002 1.050 ±0.002

1 8 0.082 +0.005
−0.003

1.200 ±0.002 1.075 ±0.002 1.215 ±0.002 1.092 ±0.002 1.000 ±0.002 1.050 ±0.002

11⁄4 8 0.082 +0.005
−0.003

1.545 ±0.002 1.425 ±0.002 1.565 ±0.002 1.445 ±0.002 1.000 ±0.002 1.050 ±0.002

11⁄2 8 0.082 +0.005
−0.003

1.745 ±0.002 1.625 ±0.002 1.765 ±0.002 1.645 ±0.002 1.125 ±0.002 1.175 ±0.002

2 8 0.082 +0.005
−0.003

2.188 ±0.002 2.066 ±0.002 2.200 ±0.002 2.080 ±0.002 1.250 ±0.002 1.300 ±0.002

21⁄2 8 0.082 +0.005
−0.003

2.626 ±0.002 2.502 ±0.002 2.645 ±0.002 2.522 ±0.002 1.250 ±0.002 1.300 ±0.002

3 8 0.082 +0.005
−0.003

3.238 ±0.002 3.115 ±0.002 3.245 ±0.002 3.122 ±0.002 1.500 ±0.002 1.550 ±0.002

4 8 0.082 +0.005
−0.003

4.206 ±0.002 4.084 ±0.002 4.225 ±0.002 4.100 ±0.002 1.875 ±0.002 1.925 ±0.002

41⁄2 NOT APPLICABLE
5 8 0.082 +0.005

−0.003
5.230 ±0.002 5.105 ±0.002 5.255 ±0.002 5.135 ±0.002 2.250 ±0.002 2.300 ±0.002

6 8 0.082 +0.005
−0.003

6.184 ±0.002 6.060 ±0.002 6.215 ±0.002 6.095 ±0.002 2.500 ±0.002 2.550 ±0.002

8 4 0.130 +0.005
−0.003

8.193 ±0.002 8.043 ±0.002 8.057 ±0.002 8.207 ±0.002 4.075 ±0.002 4.150 ±0.002

10 4 0.130 +0.005
−0.003

10.250 ±0.002 10.048 ±0.002 10.265 ±0.002 10.066 ±0.002 4.475 ±0.002 4.550 ±0.002

12 4 0.130 +0.005
−0.003

12.175 ±0.002 11.935 ±0.002 12.190 ±0.002 11.950 ±0.002 4.575 ±0.002 4.650 ±0.002

Size
S80

Start
“C”

Toler-
ance

Start
“ D”

Toler-
ance

Length
“ E”

Toler-
ance

“O” Ring
Width

“F”

Toler-
ance

Length
“ G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter

“I”

Toler-
ance

Diameter
“ J”

Toler-
ance

“O”
Number

1⁄2 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NAB NA 0.750 ±0.002 0.648 NA 0.775 ±0.002 016
3⁄4 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NA NA 0.947 ±0.002 0.820 ±0.002 0.965 ±0.002 019
1 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NA NA 1.200 ±0.002 1.070 ±0.002 1.215 ±0.002 024
11⁄4 0.250 ±0.002 0.250 ±0.002 0.705 ±0.002 0.095 ±0.002 NA NA 1.545 ±0.002 1.420 ±0.002 1.565 ±0.002 028
11⁄2 0.250 ±0.002 0.250 ±0.002 0.830 ±0.002 0.095 ±0.002 NA NA 1.745 ±0.002 1.625 ±0.002 1.765 ±0.002 030
2 0.500 ±0.002 0.250 ±0.002 0.955 ±0.002 0.095 ±0.002 NA NA 2.188 ±0.002 2.060 ±0.002 2.200 ±0.002 033
21⁄2 0.250 ±0.002 0.250 ±0.002 0.955 ±0.002 0.095 ±0.002 NA NA 2.626 ±0.002 2.500 ±0.002 2.645 ±0.002 037
3 0.250 ±0.002 0.250 ±0.002 1.205 ±0.002 0.095 ±0.002 NA NA 3.238 ±0.002 3.110 ±0.002 3.245 ±0.002 041
4 0.500 ±0.002 0.250 ±0.002 1.580 ±0.002 0.095 ±0.002 NA NA 4.206 ±0.002 4.080 ±0.002 4.225 ±0.002 045
41⁄2 NOT APPLICABLE
5 0.250 ±0.002 0.250 ±0.002 1.955 ±0.002 0.095 ±0.002 NA NA 5.230 ±0.002 5.100 ±0.002 5.255 ±0.002 046
6 0.250 ±0.002 0.250 ±0.002 2.205 ±0.002 0.095 ±0.002 NA NA 6.184 ±0.002 6.060 ±0.002 6.215 ±0.002 050
8 0.750 ±0.002 0.500 ±0.002 3.900 ±0.002 0.130 ±0.002 NA NA 8.193 ±0.002 8.050 ±0.002 8.057 ±0.002 262

10 0.750 ±0.002 0.500 ±0.002 4.300 ±0.002 0.130 ±0.002 NA NA 10.250 ±0.002 10.110 ±0.002 10.260 ±0.002 270
12A 0.750 ±0.002 0.500 ±0.002 4.400 ±0.002 0.130 ±0.002 NA NA 12.175 ±0.002 12.035 ±0.002 12.190 ±0.002 276

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.
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TABLE A2.11 Flush Thread Design Data (Nominal 8 Threads/in.) SI unitsA (continued in Table A2.12)

Size
S40

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

1⁄2 8 2.08 +0.13
−0.08

19.05 ±0.05 17.53 ±0.05 19.30 ±0.05 17.78 ±0.05 25.40 ±0.05 26.67 ±0.05

3⁄4 8 2.08 +0.13
−0.08

24.13 ±0.05 22.61 ±0.05 24.51 ±0.05 22.99 ±0.05 25.40 ±0.05 26.67 ±0.05

1 8 2.08 +0.13
−0.08

30.48 ±0.05 28.07 ±0.05 30.86 ±0.05 28.55 ±0.05 25.40 ±0.05 26.67 ±0.05

11⁄4 8 2.08 +0.13
−0.08

39.74 ±0.05 36.71 ±0.05 39.88 ±0.05 37.47 ±0.05 25.40 ±0.05 26.67 ±0.05

11⁄2 8 2.08 +0.13
−0.08

44.96 ±0.05 42.42 ±0.05 45.34 ±0.05 42.80 ±0.05 28.58 ±0.05 29.85 ±0.05

2 8 2.08 +0.13
−0.08

57.28 ±0.05 54.81 ±0.05 57.71 ±0.05 55.42 ±0.05 31.75 ±0.05 33.02 ±0.05

21⁄2 8 2.08 +0.13
−0.08

69.14 ±0.05 66.05 ±0.05 69.34 ±0.05 66.42 ±0.05 31.75 ±0.05 33.02 ±0.05

3 8 2.08 +0.13
−0.08

83.97 ±0.05 80.83 ±0.05 84.46 ±0.05 81.38 ±0.05 38.10 ±0.05 39.37 ±0.05

4 8 2.08 +0.13
−0.08

109.37 ±0.05 106.34 ±0.05 109.86 ±0.05 106.88 ±0.05 47.63 ±0.05 48.90 ±0.05

41⁄2 8 2.08 +0.13
−0.08

120.14 ±0.05 116.98 ±0.05 120.65 ±0.05 117.55 ±0.05 47.63 ±0.05 48.90 ±0.05

5 8 2.08 +0.13
−0.08

134.87 ±0.05 131.83 ±0.05 135.64 ±0.05 132.59 ±0.05 57.15 ±0.05 58.42 ±0.05

6 8 2.08 +0.13
−0.08

161.54 ±0.05 158.37 ±0.05 162.18 ±0.05 159.13 ±0.05 63.50 ±0.05 64.47 ±0.05

8 4 3.30 +0.13
−0.08

211.99 ±0.05 208.89 ±0.05 212.41 ±0.05 209.35 ±0.05 103.51 ±0.05 105.41 ±0.05

10 4 3.30 +0.13
−0.08

265.35 ±0.05 261.80 ±0.05 265.81 ±0.05 262.26 ±0.05 111.13 ±0.05 113.03 ±0.05

12 4 3.30 +0.13
−0.08

315.47 ±0.05 311.15 ±0.05 315.98 ±0.05 311.61 ±0.05 115.72 ±0.05 117.60 ±0.05

Size
S40

Start
“C”

Toler-
ance

Start
“ D”

Toler-
ance

Length
“ E”

Toler-
ance

“O” Ring
Width

“F”

Toler-
ance

Length
“ G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter

“I”

Toler-
ance

Diameter
“ J”

Toler-
ance

“O”
Number

1⁄2 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NAB NA 19.05 ±0.05 NA NA 19.30 ±0.05 016
3⁄4 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NA NA 24.13 ±0.05 22.10 ±0.05 24.51 ±0.05 019
1 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NA NA 30.48 ±0.05 28.19 ±0.05 30.86 ±0.05 024
11⁄4 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NA NA 39.24 ±0.05 36.96 ±0.05 39.88 ±0.05 028
11⁄2 6.35 ±0.05 6.35 ±0.05 20.40 ±0.05 2.41 ±0.05 NA NA 44.96 ±0.05 42.80 ±0.05 45.34 ±0.05 030
2 6.35 ±0.05 6.35 ±0.05 24.26 ±0.05 2.41 ±0.05 NA NA 57.15 ±0.05 54.99 ±0.05 57.71 ±0.05 033
21⁄2 6.35 ±0.05 6.35 ±0.05 24.26 ±0.05 2.41 ±0.05 NA NA 69.27 ±0.05 66.80 ±0.05 69.34 ±0.05 037
3 6.35 ±0.05 6.35 ±0.05 30.61 ±0.05 2.41 ±0.05 NA NA 83.97 ±0.05 81.79 ±0.05 84.46 ±0.05 041
4 6.35 ±0.05 6.35 ±0.05 40.13 ±0.05 2.41 ±0.05 NA NA 109.37 ±0.05 107.39 ±0.05 109.86 ±0.05 045
41⁄2 6.35 ±0.05 6.35 ±0.05 40.13 ±0.05 2.41 ±0.05 NA NA 120.14 ±0.05 117.86 ±0.05 120.65 ±0.05 045
5 6.35 ±0.05 6.35 ±0.05 49.66 ±0.05 2.41 ±0.05 NA NA 134.87 ±0.05 133.35 ±0.05 135.64 ±0.05 046
6 6.35 ±0.05 6.35 ±0.05 56.01 ±0.05 2.41 ±0.05 NA NA 161.54 ±0.05 159.77 ±0.05 162.18 ±0.05 050
8 19.05 ±0.05 12.70 ±0.05 99.06 ±0.05 2.79 ±0.05 NA NA 211.99 ±0.05 209.17 ±0.05 212.41 ±0.05 168

10 19.05 ±0.05 12.70 ±0.05 106.68 ±0.05 3.30 ±0.05 NA NA 265.35 ±0.05 262.00 ±0.05 265.81 ±0.05 272
12A 19.05 ±0.05 12.70 ±0.05 111.25 ±0.05 3.30 ±0.05 NA NA 315.47 ±0.05 311.40 ±0.05 315.98 ±0.05 277

A Dimensions in inches. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.
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APPENDIXES

(Nonmandatory Information)

X1. STORAGE, HANDLING, AND ASSEMBLY PROCEDURES FOR THERMOPLASTIC WATER WELL CASING PIPE
AND COUPLINGS MADE IN STANDARD DIMENSION RATIOS (SDR)

X1.1 Storage—Do not store well casing pipe and well
casing pipe couplings in direct sunlight for long periods. Store
well casing pipe in such a manner as to prevent sagging or
bending.

X1.2 Field Inspection—Well casing pipe should be care-
fully inspected for cuts, gouges, deep scratches, damaged ends,
and other major imperfections before use. Defective well
casing pipe should be rejected.

TABLE A2.12 Flush Thread Design Data (Nominal 8 Threads/in.) SI unitsA

Size
S80

TPI
Thread
Groove

Width “T”

Toler-
ance

Pin
Major

Diameter

Toler-
ance

Pin
Minor

Diameter

Toler-
ance

Box
Major

Diameter

Toler-
ance

Box
Minor

Diameter

Toler-
ance

Thread
“ A”

Toler-
ance

Thread
“ B”

Toler-
ance

1⁄2 8 2.08 +0.13
−0.08

19.05 ±0.05 16.51 ±0.05 19.65 ±0.05 17.15 ±0.05 25.40 ±0.05 26.67 ±0.05

3⁄4 8 2.08 +0.13
−0.08

24.05 ±0.05 21.01 ±0.05 24.51 ±0.05 21.46 ±0.05 25.40 ±0.05 26.67 ±0.05

1 8 2.08 +0.13
−0.08

30.48 ±0.05 27.31 ±0.05 30.86 ±0.05 27.74 ±0.05 25.40 ±0.05 26.67 ±0.05

11⁄4 8 2.08 +0.13
−0.08

39.24 ±0.05 36.20 ±0.05 39.75 ±0.05 36.70 ±0.05 25.40 ±0.05 26.67 ±0.05

11⁄2 8 2.08 +0.13
−0.08

44.32 ±0.05 41.28 ±0.05 44.83 ±0.05 41.78 ±0.05 28.58 ±0.05 29.85 ±0.05

2 8 2.08 +0.13
−0.08

55.58 ±0.05 52.48 ±0.05 55.88 ±0.05 52.83 ±0.05 31.75 ±0.05 33.02 ±0.05

21⁄2 8 2.08 +0.13
−0.08

66.70 ±0.05 63.55 ±0.05 67.18 ±0.05 64.06 ±0.05 31.75 ±0.05 33.02 ±0.05

3 8 2.08 +0.13
−0.08

82.25 ±0.05 79.12 ±0.05 82.42 ±0.05 79.30 ±0.05 38.10 ±0.05 39.37 ±0.05

4 8 2.08 +0.13
−0.08

106.63 ±0.05 102.82 ±0.05 108.08 ±0.05 104.14 ±0.05 47.63 ±0.05 48.90 ±0.05

41⁄2 NOT APPLICABLE
5 8 2.08 +0.13

−0.08
132.84 ±0.05 129.67 ±0.05 133.48 ±0.05 130.43 ±0.05 57.15 ±0.05 58.42 ±0.05

6 8 2.08 +0.13
−0.08

157.07 ±0.05 153.92 ±0.05 157.86 ±0.05 154.81 ±0.05 63.50 ±0.05 64.77 ±0.05

8 4 3.30 +0.13
−0.08

208.10 ±0.05 204.29 ±0.05 204.65 ±0.05 210.06 ±0.05 103.51 ±0.05 105.41 ±0.05

10 4 3.30 +0.13
−0.08

260.35 ±0.05 255.22 ±0.05 260.73 ±0.05 255.68 ±0.05 113.67 ±0.05 115.57 ±0.05

12 4 3.30 +0.13
−0.08

309.25 ±0.05 303.15 ±0.05 309.63 ±0.05 303.53 ±0.05 116.22 ±0.05 118.11 ±0.05

Size
S80

Start
“C”

Toler-
ance

Start
“ D”

Toler-
ance

Length
“ E”

Toler-
ance

“O” Ring
Width

“F”

Toler-
ance

Length
“ G”

Toler-
ance

Diameter
“H”

Toler-
ance

“O” Ring
Diameter

“I”

Toler-
ance

Diameter
“ J”

Toler-
ance

“O”
Number

1⁄2 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NAB NA 19.05 ±0.05 16.46 ±0.05 19.69 ±0.05 016
3⁄4 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NA NA 24.05 ±0.05 20.83 ±0.05 24.51 ±0.05 019
1 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NA NA 30.98 ±0.05 27.18 ±0.05 30.86 ±0.05 024
11⁄4 6.35 ±0.05 6.35 ±0.05 17.91 ±0.05 2.41 ±0.05 NA NA 39.24 ±0.05 36.07 ±0.05 39.75 ±0.05 028
11⁄2 6.35 ±0.05 6.35 ±0.05 21.08 ±0.05 2.41 ±0.05 NA NA 44.32 ±0.05 41.28 ±0.05 44.83 ±0.05 030
2 6.35 ±0.05 6.35 ±0.05 24.26 ±0.05 2.41 ±0.05 NA NA 55.88 ±0.05 52.32 ±0.05 55.88 ±0.05 033
21⁄2 6.35 ±0.05 6.35 ±0.05 24.26 ±0.05 2.41 ±0.05 NA NA 66.70 ±0.05 63.50 ±0.05 67.18 ±0.05 037
3 6.35 ±0.05 6.35 ±0.05 30.61 ±0.05 2.41 ±0.05 NA NA 82.55 ±0.05 78.99 ±0.05 82.42 ±0.05 041
4 6.35 ±0.05 6.35 ±0.05 40.13 ±0.05 2.41 ±0.05 NA NA 106.83 ±0.05 103.63 ±0.05 107.32 ±0.05 045
41⁄2 NOT APPLICABLE
5 6.35 ±0.05 6.35 ±0.05 49.66 ±0.05 2.41 ±0.05 NA NA 132.84 ±0.05 129.54 ±0.05 132.48 ±0.05 046
6 6.35 ±0.05 6.35 ±0.05 56.01 ±0.05 2.41 ±0.05 NA NA 207.87 ±0.05 153.92 ±0.05 157.86 ±0.05 050
8 19.05 ±0.05 12.70 ±0.05 99.06 ±0.05 3.30 ±0.05 NA NA 208.10 ±0.05 204.47 ±0.05 204.65 ±0.05 262

10 19.05 ±0.05 12.70 ±0.05 109.22 ±0.05 3.30 ±0.05 NA NA 260.35 ±0.05 256.79 ±0.05 260.73 ±0.05 270
12A 19.05 ±0.05 12.70 ±0.05 111.76 ±0.05 3.30 ±0.05 NA NA 309.25 ±0.05 305.69 ±0.05 309.63 ±0.05 276

A Dimensions in millimetres. Use illustrations of thread patterns and keys as shown in Fig. A2.1.
B Not applicable.
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X1.3 Solvent Cement—Use solvent cements meeting the
requirements of the specification for the material used. The
solvent cement should provide sufficient open time for making
good joints and connections but joints should be completed
immediately upon applying solvent cement.

X1.4 Socket Fit—Well casing pipe and well casing pipe
couplings are manufactured to close tolerances. Close toler-
ances are required to ensure satisfactory “interference” fit
between well casing pipe and well casing pipe coupling during
the solvent cement joining. Use only well casing pipe and well
casing pipe coupling combinations that give interference fits.
Well casing pipe loose in the socket may not properly bond.
The allowable tolerances ensure a forced fit and when solvent
is applied will readily mate, this ensuring a chemical fusion
equal in strength to well casing pipe and well casing pipe
coupling. In the dry joint, the pipe should enter the socket to
between one half and two thirds of the socket depth by hand.
Attempting to correct a loose fit after assembly by additional
cement may result in an unsatisfactory joint.

X1.5 Joining Technique:

X1.5.1 Cutting—Well casing pipe can be easily cut with an
ordinary hacksaw or carpenter’s saw. Fine-tooth blades with
little or no set should be used for best results. The well casing
pipe should be cut square and all burrs removed with a sharp
knife, a fine-tooth file, or other suitable device. A miter box is
useful to ensure square cut ends. Standard steel pipe or tubing
cutters are not recommended for cutting well casing pipe since
they might cause excessive heat and pressures that can result in
cracked or irregular ends. There are special cutters available
with extra-wide rollers and thin cutting wheels which have
been designated for cutting plastic pipe.

X1.5.2 Cleaning—Remove burrs and wipe off all dust, dirt,
and moisture from surfaces to be cemented. Chemical or
mechanical cleaners may be used, but the recommendation of
the manufacturer should be followed.

X1.5.3 Primers—Primers should be used where necessary
to soften and dissolve the surface of the well casing pipe and
coupling to form a continuous bond between the mating
surfaces and shall be used when recommended by the solvent
cement manufacturer.

X1.5.4 Application of Cement—Using an ordinary brush
with a width of one half the pipe diameter, or the brush
supplied with the can of solvent cement, first apply a moderate
even coating of cement in the well casing pipe coupling
covering the well casing pipe joining surfaces only. Heavy or
excess applications of cement may become an obstruction
inside the well casing pipe. Quickly apply cement to the
outside of the well casing pipe. Make sure that the coated
distance on the well casing pipe is equal to the depth of the well
casing pipe coupling socket.

X1.5.5 Assembly—Make the joint as quickly as possible
after application of the cement and before the cement dries.
Should the cement dry partially before the joint is made up,
reapply cement before assembling. Insert the well casing pipe
into the well casing pipe coupling socket, turning the well
casing pipe to ensure even distribution of cement. Make sure
that the well casing pipe is inserted to the full depth of the well
casing pipe coupling socket. Remove excess solvent cement
from the exterior of the joint with a clean, dry cloth. Do not
attempt to disturb the well casing pipe coupling joint until after
the cement has set; damage to the joint and loss of fit may
result. Allow sufficient time for the joint to develop good
handling strength. Larger diameter water well casing pipe
should be assembled by using commercially available plastic
pipe joiners to draw the water well casing pipe and coupling
together ensuring the proper bottoming of the water well casing
pipe with the coupling.

X1.5.6 Handle newly assembled joints carefully until initial
set has taken place. Recommended setting time allowed before
handling or moving is related to temperature. After initial set,
the joints will withstand the stresses of a normal installation. A
badly misaligned installation will cause excessive stresses in
the joint, pipe, and fittings.

X1.5.7 Cure Time Before Press Testing—Joint strength de-
velopment is very rapid during the first 48 h. Short cure periods
are satisfactory for high-ambient temperatures with low hu-
midity and interference-type fittings. Longer cure periods are
necessary for low temperatures, large pipe sizes, loose fits, and
relatively high humidity.

X1.5.8 Safety Requirements—Follow Practice F402.

X1.6 Well Casing Pipe Coupling:

X1.6.1 Threaded Water Well Casing Pipe Couplings—
Molded or formed threads are permitted. Use only approved
thread lubricant specifically intended for use with the desig-
nated plastic material used.

X1.6.2 Connection to Nonplastic Water Well Screens—
When connecting plastic water well casing pipe to nonplastic
water well screens, use only approved types of well casing pipe
couplings designated for the specific transition intended.

X1.6.3 Thread Tightness—When a threaded joint is made,
obtain tightness with a strap wrench not to exceed one full turn.

X1.7 Installation—It is recommended that installation be in
accordance with the Manual of Recommended Water Well
Construction Standards prepared by the National Water Well
Association for the United States Environmental Protection
Agency.

X1.8 Thermal Expansion—Allow for thermal expansion
and movement in all piping installation by the use of expansion
joints when deemed necessary.
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X2. CONSIDERATIONS FOR USE OF THERMOPLASTIC WATER WELL CASING PIPE IN SDR RATIOS

X2.1 General—Thermoplastic materials are being used
successfully as casing pipe for water wells. They offer many
advantages to the user such as non-corrosion, resistance to
micro- and macro-biological attack, light weight, competitive
price, and approval for potable water use.

X2.2 Collapsing Pressure8—Thermoplastic materials have
the ability to withstand collapsing pressure under external load.
The ability of the thermoplastic material to withstand an
external load is influenced by the following:

(1) The physical properties of the casing material,
(2) The ratio of diameter to wall thickness referred to as

Standard Dimension Ratio (SDR),
(3) The amount of ovality and eccentricity in the casing

pipe, and
(4) The magnitude and nature of the residual stress present

in the casing pipe.
Of these four factors the physical properties of the material

and the SDR ratios are used in arriving at the collapsing
pressure the material will withstand. The modulus of elasticity
of the material is important design information: typical values
are 300 000 psi (2.07 GPa) for SR; 250 000 to 350 000 psi
(1.72 to 2.41 GPa) for ABS; and 400 000 psi (2.76 GPa) for
PVC.

X2.2.1 Many wells are drilled by the use of drilling mud to
hold the hole from collapsing while the hole is being drilled.
While the casing is being set, either water or drilling mud is
allowed to fill the inside of the casing to equalize pressures.
After the screen is set, the well is usually brought in with
compressed air. Compressed air fed into the well casing
reduces the specific gravity of the fluid inside the casing
causing the liquid to rise out of the well. The difference in
specific gravity between the inside fluid and outside fluid
causes a collapsing pressure to be placed upon the casing. The
faster the rate at which air is fed into the casing, the greater the
difference in specific gravity of the two fluids and the greater
the collapsing pressure. Since the drilling mud on the outside
of the casing is in a near liquid state, it is possible to calculate
the short-term critical collapse pressure of an unsupported
thermoplastic water well casing pipe by the following equa-
tion:

Pc 5
2E

1 2 µ 2 3
1

d
t S d

t
2 1D 2 (X2.1)

or

Pc 5
2E

1 2 µ2 3
1

SDR~SDR 2 1!2

where:
Pc = critical collapse pressure, psi,
E = modulus of elasticity, psi,

µ = Poisson’s ratio,
d = outside diameter of the well casing pipe, in.,
t = wall thickness of the well casing pipe, in., and
SDR = standard dimension ratio.

X2.3 Sample Calculation—Calculate the critical collapse of
an unsupported nominal 6-in. SDR17 well casing pipe made
from PVC with a modulus of elasticity of 400 000 psi (2.76
GPa) and assume a Poisson’s ratio of 0.38.9

Pc 5
2E

1 2 µ2 3
1

SDR~SDR 2 1!2 (X2.2)

P c 5
2 3 400 000

1 2 u 2 3
1

17~17 2 1!2

Pc 5
800 000
0.8556

3
1

4352

Pc 5 935016.4 3 0.0002298

Pc 5 214.85 psi

X2.4 Displacing the mud around the outside of the well
casing pipe with gravel, concrete, or other solid filler will give
support to the well casing pipe and resistance to collapse. The
reason for this is that as soon as the diameter of the well casing
pipe starts to decrease at any point initiating a collapse, the
diameter at right angle to this diameter must increase and, since
this increase is prevented by the support material on the outside
of the well casing pipe, the well casing pipe does not collapse.
The ultimate resistance to collapse is obtained when the filler
around the well casing pipe firmly holds the well casing pipe
from getting out of round. Therefore, it is important that the
packing material be carefully selected and the method of
packing be performed with care.

X2.5 Depth of Use—The depth at which thermoplastic
water well casing can be placed is a design judgment. Ther-
moplastic water well casing pipe has been placed over 2000 ft
(609.6 m) deep, but the water level inside the well casing pipe
is less than 100 ft (30.5 m) from the surface.

X2.5.1 For the nominal 6-in. SDR17 well casing pipe used
in the sample, calculation indicates a maximum difference of
hydrostatic pressure of 215 psi (1483 kPa) or a head of 496 ft
(151 m). Thus, a well casing with packing to support the casing
and prevent deformation will allow greater depth as long as the
pump down or head differential is within the design limits. The
restraint offered by the soil to deflection of the well casing pipe
makes use at greater depths practical.

X2.5.2 For the 6-in. SDR17 SR well casing pipe used in the
sample calculation, a water or fluid level outside the casing that
is more than 496 ft (151 m) higher than the level inside the

8 Clinedinst, W. O., “A Rational Expression for the Critical Collapsing Pressure
of Pipe Under External Pressure,” API Drill and Prod. Practice, 1939, pp. 383–391.

9 McLean, Jasper T., “Determination of Poisson’s Ratio,” Proceedings of the 27th
Annual Meeting of American Society of Testing and Materials, Vol 24 , 1924, Part
II, p. 1012.
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casing (215-psi (1483-kPa)) maximum hydrostatic pressure)
could result in collapse of the casing if there is no earth or
gravel or concrete packing around it. On the other hand, casing

with gravel or concrete packing can operate with almost
unlimited head differential.

SUMMARY OF CHANGES

Committee F17 has identified the location of selected changes to this standard since the last issue (F480–12)
that may impact the use of this standard.

(1) Revised Table A1.1.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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Designation: A53/A53M − 20

Standard Specification for
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless1

This standard is issued under the fixed designation A53/A53M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This specification2 covers seamless and welded black
and hot-dipped galvanized steel pipe in NPS 1⁄8 to NPS 26 [DN
6 to DN 650] (Note 1), inclusive, with nominal wall thickness
(Note 2) as given in Table X2.2 and Table X2.3. It shall be
permissible to furnish pipe having other dimensions provided
that such pipe complies with all other requirements of this
specification. Supplementary requirements of an optional na-
ture are provided and shall apply only when specified by the
purchaser.

NOTE 1—The dimensionless designators NPS (nominal pipe size) [DN
(diameter nominal)] have been substituted in this specification for such
traditional terms as “nominal diameter,” “size,” and “nominal size.”

NOTE 2—The term nominal wall thickness has been assigned for the
purpose of convenient designation, existing in name only, and is used to
distinguish it from the actual wall thickness, which may vary over or
under the nominal wall thickness.

1.2 This specification covers the following types and
grades:

1.2.1 Type F—Furnace-butt-welded, continuous welded
Grade A,

1.2.2 Type E—Electric-resistance-welded, Grades A and B,
and

1.2.3 Type S—Seamless, Grades A and B.

NOTE 3—See Appendix X1 for definitions of types of pipe.

1.3 Pipe ordered under this specification is intended for
mechanical and pressure applications and is also acceptable for
ordinary uses in steam, water, gas, and air lines. It is suitable
for welding, and suitable for forming operations involving
coiling, bending, and flanging, subject to the following quali-
fications:

1.3.1 Type F is not intended for flanging.

1.3.2 If Type S or Type E is required for close coiling or
cold bending, Grade A is the preferred grade; however, this is
not intended to prohibit the cold bending of Grade B pipe.

1.3.3 Type E is furnished either nonexpanded or cold
expanded at the option of the manufacturer.

1.4 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in non-conformance
with the standard.

1.5 The following precautionary caveat pertains only to the
test method portion, Sections 7, 8, 9, 13, 14, and 15 of this
specification: This standard does not purport to address all of
the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory requirements prior to use.

1.6 The text of this specification contains notes or footnotes,
or both, that provide explanatory material. Such notes and
footnotes, excluding those in tables and figures, do not contain
any mandatory requirements.

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:3

A90/A90M Test Method for Weight [Mass] of Coating on
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

A370 Test Methods and Definitions for Mechanical Testing
of Steel Products1 This specification is under the jurisdiction of ASTM Committee A01 on Steel,

Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee
A01.09 on Carbon Steel Tubular Products.

Current edition approved July 1, 2020. Published July 2020. Originally approved
in 1915. Last previous edition approved in 2018 as A53/A53M – 18. DOI:
10.1520/A0053_A0053M-20.

2 For ASME Boiler and Pressure Vessel Code applications, see related Specifi-
cation SA-53 in Section II of that code.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.
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A530/A530M Specification for General Requirements for
Specialized Carbon and Alloy Steel Pipe

A700 Guide for Packaging, Marking, and Loading Methods
for Steel Products for Shipment

A751 Test Methods and Practices for Chemical Analysis of
Steel Products

A865/A865M Specification for Threaded Couplings, Steel,
Black or Zinc-Coated (Galvanized) Welded or Seamless,
for Use in Steel Pipe Joints

B6 Specification for Zinc
E29 Practice for Using Significant Digits in Test Data to

Determine Conformance with Specifications
E213 Practice for Ultrasonic Testing of Metal Pipe and

Tubing
E273 Practice for Ultrasonic Testing of the Weld Zone of

Welded Pipe and Tubing
E309 Practice for Eddy Current Examination of Steel Tubu-

lar Products Using Magnetic Saturation
E570 Practice for Flux Leakage Examination of Ferromag-

netic Steel Tubular Products
E1806 Practice for Sampling Steel and Iron for Determina-

tion of Chemical Composition
2.2 ANSI Standards:
ASC X124

B1.20.1 Pipe Threads, General Purpose4

2.3 ASME Standard:
B36.10M Welded and Seamless Wrought Steel Pipe5

2.4 Military Standards:
MIL-STD-129 Marking for Shipment and Storage6

MIL-STD-163 Steel Mill Products Preparation for Shipment
and Storage6

2.5 Federal Standards:
Fed. Std. No. 123 Marking for Shipment (Civil Agencies)7

Fed. Std. No. 183 Continuous Identification Marking of Iron
and Steel Products7

2.6 API Standard:
5B Specification for Threading, Gauging, and Thread In-

spection of Casing, Tubing, and Line Pipe Threads8

3. Ordering Information

3.1 Information items to be considered, if appropriate, for
inclusion in the purchase order are as follows:

3.1.1 Specification designation (A53 or A53M, including
year-date),

3.1.2 Quantity (feet, metres, or number of lengths),
3.1.3 Grade (A or B),
3.1.4 Type (F, E, or S; see 1.2),
3.1.5 Finish (black or galvanized),

3.1.6 Size (either nominal (NPS) [DN] and weight class or
schedule number, or both; or outside diameter and wall
thickness, see Table X2.2 and Table X2.3),

3.1.7 Length (specific or random, see Section 16),
3.1.8 End finish (plain end or threaded, Section 11),
3.1.8.1 Threaded and coupled, if desired,
3.1.8.2 Threads only (no couplings), if desired,
3.1.8.3 Plain end, if desired,
3.1.8.4 Couplings power tight, if desired,
3.1.8.5 Taper-tapped couplings for NPS 2 [DN 50] and

smaller, if desired,
3.1.9 Close coiling, if desired (see 7.2.2),
3.1.10 Nondestructive electric test for seamless pipe (see

9.2),
3.1.11 Certification (see Section 20),
3.1.12 Report of the length of the end effect, if desired (see

9.2.7),
3.1.13 Marking (see Section 21),
3.1.14 End use of pipe,
3.1.15 Special requirements,
3.1.16 Supplementary requirements, if any,
3.1.17 Selection of applicable level of preservation and

packaging and level of packing required, if other than as
specified or if MIL-STD-163 applies (see 22.1), and

3.1.18 Packaging and package marking, if desired (see
23.1).

4. Materials and Manufacture

4.1 The steel for both seamless and welded pipe shall be
made by one or more of the following processes: open-hearth,
electric-furnace, or basic-oxygen.

4.2 If steels of different grades are sequentially strand cast,
identification of the resultant transition material is required.
The steel producer shall remove the transition material by any
established procedure that positively separates the grades.

4.3 The weld seam of electric-resistance welded pipe in
Grade B shall be heat treated after welding to a minimum of
1000 °F [540 °C] so that no untempered martensite remains, or
otherwise processed in such a manner that no untempered
martensite remains.

4.4 When pipe is cold expanded, the amount of expansion
shall not exceed 11⁄2 % of the specified outside diameter of the
pipe.

5. Chemical Composition

5.1 The steel shall conform to the requirements as to
chemical composition given in Table 1 and the chemical
analysis shall be in accordance with Test Methods, Practices,
and Terminology A751.

6. Product Analysis

6.1 The purchaser is permitted to perform an analysis of two
pipes from each lot of 500 lengths, or fraction thereof. Samples
for chemical analysis, except for spectrographic analysis, shall
be taken in accordance with Practice E1806. The chemical
composition thus determined shall conform to the requirements
given in Table 1.

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.

5 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Two Park Ave., New York, NY 10016-5990, http://
www.asme.org.

6 Available from Standardization Documents Order Desk, DODSSP, Bldg. 4,
Section D, 700 Robbins Ave., Philadelphia, PA 19111-5098

7 Available from General Services Administration, Washington, DC 20405.
8 Available from American Petroleum Institute (API), 1220 L. St., NW,

Washington, DC 20005-4070, http://api-ec.api.org.
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6.2 If the analysis of either pipe does not conform to the
requirements given in Table 1, analyses shall be made on
additional pipes of double the original number from the same
lot, each of which shall conform to the specified requirements.

7. Mechanical Properties

7.1 Tension Test:
7.1.1 For tension tests other than transverse weld tension

tests, the yield strength corresponding to a permanent offset of
0.2 % of the gage length or to an extension of 0.5 % of the gage
length under load, the tensile strength, and the elongation in 2
in. or 50 mm shall be determined, and the tension test results
shall conform to the applicable tensile property requirements
given in Table 2.

7.1.2 For transverse weld tension tests, the tensile strength
shall be determined, and the tension test results shall conform
to the applicable tensile strength requirement given in Table 2.

7.1.3 Electric-resistance-welded pipe NPS 8 [DN 200] or
larger shall be tested using two transverse test specimens, one
taken across the weld and one taken opposite the weld.

7.1.4 Transverse tension test specimens shall be approxi-
mately 11⁄2 in. [38 mm] wide in the gage length and shall
represent the full wall thickness of the pipe from which the test
specimens were cut.

7.2 Bend Test:
7.2.1 For pipe NPS 2 [DN 50] or smaller, a sufficient length

of pipe shall be capable of being bent cold through 90° around
a cylindrical mandrel, the diameter of which is twelve times the
specified outside diameter of the pipe, without developing
cracks at any portion and without opening the weld.

7.2.2 If ordered for close coiling, the pipe shall stand being
bent cold through 180° around a cylindrical mandrel, the
diameter of which is eight times the specified outside diameter
of the pipe, without failure.

7.2.3 Double-extra-strong pipe over NPS 11⁄4 [DN 32] need
not be subjected to the bend test.

7.3 Flattening Test:
7.3.1 The flattening test shall be made on welded pipe over

NPS 2 [DN 50] in extra-strong weight or lighter.
7.3.2 Seamless Pipe:
7.3.2.1 Although testing is not required, pipe shall be

capable of meeting the flattening test requirements of Supple-
mentary Requirement S1, if tested.

7.3.3 Electric-Resistance-Welded Pipe:
7.3.3.1 A test specimen at least 4 in. [100 mm] in length

shall be flattened cold between parallel plates in three steps,
with the weld located either 0° or 90° from the line of direction
of force as required by 7.3.3.2 or 7.3.3.3, whichever is
applicable. During the first step, which is a test for ductility of
the weld, except as allowed by 7.3.5, 7.3.6, and 7.3.7, no cracks
or breaks on the inside or outside surface at the weld shall be
present before the distance between the plates is less than two
thirds of the specified outside diameter of the pipe. As a second
step, the flattening shall be continued as a test for ductility
away from the weld. During the second step, except as allowed
by 7.3.6 and 7.3.7, no cracks or breaks on the inside or outside
surface away from the weld shall be present before the distance
between the plates is less than one third of the specified outside
diameter of the pipe but is not less than five times the specified
wall thickness of the pipe. During the third step, which is a test
for soundness, the flattening shall be continued until the test
specimen breaks or the opposite walls of the test specimen
meet. Evidence of laminated or unsound material or of incom-
plete weld that is revealed by the flattening test shall be cause
for rejection.

7.3.3.2 For pipe produced in single lengths, the flattening
test specified in 7.3.3.1 shall be made using a test specimen

TABLE 1 Chemical Requirements

Composition, max, %
Carbon Manganese Phosphorus Sulfur CopperA NickelA ChromiumA MolybdenumA VanadiumA

Type S (seamless pipe)
Grade A 0.25B 0.95 0.05 0.045 0.40 0.40 0.40 0.15 0.08
Grade B 0.30C 1.20 0.05 0.045 0.40 0.40 0.40 0.15 0.08

Type E (electric-resistance-welded)
Grade A 0.25B 0.95 0.05 0.045 0.40 0.40 0.40 0.15 0.08
Grade B 0.30C 1.20 0.05 0.045 0.40 0.40 0.40 0.15 0.08

Type F (furnace-welded pipe)
Grade A 0.30B 1.20 0.05 0.045 0.40 0.40 0.40 0.15 0.08

A The total composition for these five elements shall not exceed 1.00 %.
BFor each reduction of 0.01 % below the specified carbon maximum, an increase of 0.06 % manganese above the specified maximum will be permitted up to a maximum
of 1.35 %.
CFor each reduction of 0.01 % below the specified carbon maximum, an increase of 0.06 % manganese above the specified maximum will be permitted up to a maximum
of 1.65 %.

TABLE 2 Tensile Requirements

Grade A Grade B

Tensile strength, min, psi [MPa] 48 000 [330] 60 000 [415]
Yield strength, min, psi [MPa] 30 000 [205] 35 000 [240]
Elongation in 2 in. or 50 mm A,B A,B

A The minimum elongation in 2 in. [50 mm] shall be that determined by the
following equation:

e 5 625000 f1940g A0.2/U 0.9

where:

e = minimum elongation in 2 in. or 50 mm in percent, rounded to the nearest
percent,

A = the lesser of 0.75 in.2 [500 mm2] and the cross-sectional area of the
tension test specimen, calculated using the specified outside diameter of
the pipe, or the nominal width of the tension test specimen and the
specified wall thickness of the pipe, with the calculated value
rounded to the nearest 0.01 in.2 [1 mm2], and

U = specified minimum tensile strength, psi [MPa].

BSee Table X4.1 or Table X4.2, whichever is applicable, for the minimum
elongation values that are required for various combinations of tension test
specimen size and specified minimum tensile strength.
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taken from each end of each length of pipe. The tests from each
end shall be made alternately with the weld at 0° and at 90°
from the line of direction of force.

7.3.3.3 For pipe produced in multiple lengths, the flattening
test specified in 7.3.3.1 shall be made as follows:

(1) Test specimens taken from, and representative of, the
front end of the first pipe intended to be supplied from each
coil, the back end of the last pipe intended to be supplied from
each coil, and each side of any intermediate weld stop location
shall be flattened with the weld located at 90° from the line of
direction of force.

(2) Test specimens taken from pipe at any two locations
intermediate to the front end of the first pipe and the back end
of the last pipe intended to be supplied from each coil shall be
flattened with the weld located at 0° from the line of direction
of force.

7.3.3.4 For pipe that is to be subsequently reheated through-
out its cross section and hot formed by a reducing process, the
manufacturer shall have the option of obtaining the flattening
test specimens required by 7.3.3.2 or 7.3.3.3, whichever is
applicable, either prior to or after such hot reducing.

7.3.4 Continuous-Welded Pipe—A test specimen at least 4
in. [100 mm] in length shall be flattened cold between parallel
plates in three steps. The weld shall be located at 90° from the
line of direction of force. During the first step, which is a test
for ductility of the weld, except as allowed by 7.3.5, 7.3.6, and
7.3.7, no cracks or breaks on the inside, outside, or end
surfaces at the weld shall be present before the distance
between the plates is less than three fourths of the specified
outside diameter of the pipe. As a second step, the flattening
shall be continued as a test for ductility away from the weld.
During the second step, except as allowed by 7.3.6 and 7.3.7,
no cracks or breaks on the inside, outside, or end surfaces away
from the weld shall be present before the distance between the
plates is less than 60 % of the specified outside diameter of the
pipe. During the third step, which is a test for soundness, the
flattening shall be continued until the test specimen breaks or
the opposite walls of the test specimen meet. Evidence of
laminated or unsound material or of incomplete weld that is
revealed by the flattening test shall be cause for rejection.

7.3.5 Surface imperfections in the test specimen before
flattening, but revealed during the first step of the flattening
test, shall be judged in accordance with the finish requirements
in Section 12.

7.3.6 Superficial ruptures as a result of surface imperfec-
tions shall not be cause for rejection.

7.3.7 For pipe with a D-to-t ratio less than 10, because the
strain imposed due to geometry is unreasonably high on the
inside surface at the 6 and 12 o’clock locations, cracks at such
locations shall not be cause for rejection.

8. Hydrostatic Test

8.1 The hydrostatic test shall be applied, without leakage
through the weld seam or the pipe body.

8.2 Plain-end pipe shall be hydrostatically tested to the
applicable pressure given in Table X2.2, and threaded-and-
coupled pipe shall be hydrostatically tested to the applicable
pressure given in Table X2.3. It shall be permissible, at the

discretion of the manufacturer, to perform the hydrostatic test
on pipe with plain ends, with threads only, or with threads and
couplings; and it shall also be permissible to test pipe in either
single lengths or multiple lengths.

NOTE 4—The hydrostatic test pressures given herein are inspection test
pressures, are not intended as a basis for design, and do not have any direct
relationship to working pressures.

8.3 The minimum hydrostatic test pressure required to
satisfy the requirements specified in 8.2 need not exceed 2500
psi [17 200 kPa] for pipe NPS 3 [DN 80] or smaller, or 2800
psi [19 300 kPa] for pipe larger than NPS 3 [DN 80]; however,
the manufacturer has the option of using higher test pressures.
For all sizes of seamless pipe and electric-resistance-welded
pipe, the hydrostatic test pressure shall be maintained for at
least 5 s.

9. Nondestructive Electric Test

9.1 Type E Pipe:
9.1.1 Except for pipe produced on a hot-stretch reducing

mill, the weld seam of each length of electric-resistance-
welded pipe NPS 2 [DN 50] or larger shall be tested with a
nondestructive electric test in accordance with Practices E213,
E273, E309, or E570. Each length of electric-resistance-
welded pipe NPS 2 [DN 50] or larger and produced on a
hot-stretch-reducing mill shall be tested with a nondestructive
electric test that inpsects the full volume of the pipe in
accordance with Practices E213, E309, or E570.

9.1.2 Ultrasonic and Electromagnetic Inspection—Any
equipment utilizing the ultrasonic or electromagnetic principles
and capable of continuous and uninterrupted inspection of the
weld seam shall be used. The equipment shall be checked with
an applicable reference standard as described in 9.1.3 at least
once every working turn or not more than 8 h to demonstrate
its effectiveness and the inspection procedures. The equipment
shall be adjusted to produce well-defined indications when the
reference standard is scanned by the inspection unit in a
manner simulating the inspection of the product.

9.1.3 Reference Standards—The length of the reference
standards shall be determined by the pipe manufacturer, and
they shall have the same specified diameter and thickness as
the product being inspected. Reference standards shall contain
machined notches, one on the inside surface and one on the
outside surface, or a drilled hole, as shown in Fig. 1, at the
option of the pipe manufacturer. The notches shall be parallel
to the weld seam, and shall be separated by a distance sufficient
to produce two separate and distinguishable signals. The 1 ⁄8-in.
[3.2-mm] hole shall be drilled through the wall and perpen-
dicular to the surface of the reference standard as shown in Fig.
1. Care shall be taken in the preparation of the reference
standard to ensure freedom from fins or other edge roughness,
or distortion of the pipe.

NOTE 5—The calibration standards shown in Fig. 1 are convenient
standards for calibration of nondestructive testing equipment. The dimen-
sions of such standards are not to be construed as the minimum sizes of
imperfections detectable by such equipment.

9.1.4 Acceptance Limits—Table 3 gives the height of accep-
tance limit signals in percent of the height of signals produced
by reference standards. Imperfections in the weld seam that
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produce a signal greater than the acceptance limit signal given
in Table 3 shall be considered a defect unless the pipe
manufacturer can demonstrate that the imperfection does not
reduce the effective wall thickness beyond 12.5 % of the
specified wall thickness.

9.2 Type S Pipe—As an alternative to the hydrostatic test at
the option of the manufacturer or if specified in the purchase
order, the full body of each seamless pipe shall be tested with
a nondestructive electric test in accordance with Practice E213,
E309, or E570. In such cases, each length so furnished shall
include the mandatory marking of the letters “NDE.” Except as
allowed by 9.2.6.2, it is the intent of this nondestructive electric
test to reject pipe with imperfections that produce test signals
equal to or greater than those produced by the applicable
calibration standards.

9.2.1 If the nondestructive electric test has been performed,
the lengths shall be marked with the letters “NDE.” The
certification, if required, shall state Nondestructive Electric
Tested and shall indicate which of the tests was applied. Also,
the letters NDE shall be appended to the product specification
number and grade shown on the certification.

9.2.2 The following information is intended to facilitate the
use of this specification:

9.2.2.1 The calibration standards defined in 9.2.3 through
9.2.5 are convenient standards for calibration of nondestructive
testing equipment. The dimensions of such standards are not to
be construed as the minimum sizes of imperfections detectable
by such equipment.

9.2.2.2 The ultrasonic testing referred to in this specification
is capable of detecting the presence and location of significant
longitudinally or circumferentially oriented imperfections;
however, different techniques need to be employed for the
detection of differently oriented imperfections. Ultrasonic test-
ing is not necessarily capable of detecting short, deep imper-
fections.

9.2.2.3 The eddy current examination referenced in this
specification has the capability of detecting significant
discontinuities, especially of the short abrupt type.

9.2.2.4 The flux leakage examination referred to in this
specification is capable of detecting the presence and location
of significant longitudinally or transversely oriented disconti-
nuities. The provisions of this specification only require
longitudinal calibration for flux leakage. Different techniques
need to be employed for the detection of differently oriented
imperfections.

9.2.2.5 The hydrostatic test referred to in 8.2 has the
capability of finding imperfections of a size permitting the test
fluid to leak through the tube wall and may be either visually
seen or detected by a loss of pressure. Hydrostatic testing is not
necessarily capable of detecting very tight through-the-wall
imperfections or imperfections that extend an appreciable
distance into the wall without complete penetration.

9.2.2.6 A purchaser interested in ascertaining the nature
(type, size, location, and orientation) of imperfections that are
capable of being detected in the specific application of these
examinations is directed to discuss this with the manufacturer
of the tubular product.

9.2.3 For ultrasonic testing, the calibration reference
notches shall be at the option of the manufacturer, and shall be
any one of the three common notch shapes shown in Practice
E213. The depth of notch shall not exceed 12.5 % of the
specified wall thickness of the pipe or 0.004 in. [0.1 mm],
whichever is the greater.

FIG. 1 Calibration Standards

TABLE 3 Acceptance Limits

Type Notch Size of Hole Acceptance
Limit

Signal, %
in. mm

N10, V10
B, P

1⁄8
...

3.2
...

100
80
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9.2.4 For eddy current testing, the calibration pipe shall
contain, at the option of the manufacturer, any one of the
following calibration standards to establish a minimum sensi-
tivity level for rejection.

9.2.4.1 Drilled Hole—The calibration pipe shall contain
three holes spaced 120° apart or four holes spaced 90° apart,
sufficiently separated longitudinally to ensure separately dis-
tinguishable responses. The holes shall be drilled radially and
completely through the pipe wall, care being taken to avoid
distortion of the pipe while drilling. Dependent upon the
nominal pipe size, the calibration pipe shall contain the
following hole:

NPS DN Diameter of Drilled Hole
# 1⁄2 # 15 0.039 in. [1.0 mm]
> 1⁄2 # 11⁄4 > 15 # 32 0.055 in. [1.4 mm]
> 11⁄4 # 2 > 32 # 50 0.071 in. [1.8 mm]
> 2 # 5 > 50 # 125 0.087 in. [2.2 mm]
> 5 > 125 0.106 in. [2.7 mm]

9.2.4.2 Transverse Tangential Notch—Using a round tool or
file with a 1⁄4 in. [6 mm] diameter, a notch shall be filed or
milled tangential to the surface and transverse to the longitu-
dinal axis of the pipe. The notch shall have a depth not
exceeding 12.5 % of the specified wall thickness of the pipe or
0.012 in. [0.3 mm], whichever is the greater.

9.2.4.3 Longitudinal Notch—A notch 0.031 in. [0.8 mm] or
less in width shall be machined in a radial plane parallel to the
pipe axis on the outside surface of the pipe, to a depth not
exceeding 12.5 % of the specified wall thickness of the pipe or
0.012 in. [0.3 mm], whichever is the greater. The length of the
notch shall be compatible with the testing method.

9.2.4.4 Compatibility—The calibration standards in the cali-
bration pipe shall be compatible with the testing equipment and
the method being used.

9.2.5 For flux leakage testing, the longitudinal calibration
reference notches shall be straight-sided notches machined in a
radial plane parallel to the pipe axis. For specified wall
thicknesses less than 0.500 in. [12.7 mm], outside and inside
notches shall be used. For specified wall thicknesses equal to or
greater than 0.500 in. [12.7 mm], only an outside notch shall be
used. The notch depth shall not exceed 12.5 % of the specified
wall thickness, or 0.012 in. [0.3 mm], whichever is the greater.
The notch length shall not exceed 1 in. [25 mm], and the notch
width shall not exceed the notch depth. Outside diameter and
inside diameter notches shall be located sufficiently apart to
allow separation and identification of the signals.

9.2.6 Pipe containing one or more imperfections that pro-
duce a signal equal to or greater than the signal produced by the
calibration standard shall be rejected or the area producing the
signal shall be rejected.

9.2.6.1 Test signals produced by imperfections that cannot
be identified, or produced by cracks or crack-like
imperfections, shall result in rejection of the pipe, unless it is
repaired and retested. To be accepted, the pipe shall pass the
same specification test to which it was originally subjected and
the remaining wall thickness shall not have been decreased
below that permitted by the specification. It shall be permis-
sible to reduce the outside diameter at the point of grinding by
the amount so removed.

9.2.6.2 It shall be permissible to evaluate test signals pro-
duced by visual imperfections in accordance with the provi-
sions of Section 12. A few examples of such imperfections are
straightener marks, cutting chips, scratches, steel die stamps,
stop marks, or pipe reducer ripple.

9.2.7 The test methods described in Section 9 are not
necessarily capable of inspecting the end portion of pipes. This
condition is referred to as end effect. The length of the end
effect shall be determined by the manufacturer and, if specified
in the purchase order, reported to the purchaser.

10. Permissible Variations in Weight (Mass) and
Dimensions

10.1 Weight (Mass)—The weight (mass) of the pipe shall
not vary more than 6 10 % from its specified weight (mass), as
derived by multiplying its measured length by its specified
weight (mass) per unit length, as given in Table X2.2 or Table
X2.3, or as calculated using the relevant equation in ASME
B36.10M.

NOTE 6—For pipe NPS 4 [DN 100] or smaller, the weight (mass)
tolerance is applicable to the weights (masses) of the customary lifts of
pipe as produced for shipment by the mill. For pipe larger than NPS 4 [DN
100], where individual lengths are weighed, the weight (mass) tolerance is
applicable to the individual lengths.

10.2 Diameter—For pipe NPS 11⁄2 [DN 40] or smaller, the
outside diameter at any point shall not vary more than 6 1⁄64 in.
[0.4 mm] from the specified outside diameter. For pipe NPS 2
[DN 50] or larger, the outside diameter shall not vary more
than 6 1 % from the specified outside diameter.

10.3 Thickness—The minimum wall thickness at any point
shall be not more than 12.5 % under the specified wall
thickness. The minimum wall thickness on inspection shall
conform to the requirements given in Table X2.4.

11. End Finish

11.1 If ordered with plain ends, the pipe shall be furnished
to the following practice, unless otherwise specified.

11.1.1 NPS 11⁄2 [DN 40] or Smaller—Unless otherwise
specified in the purchase order, end finish shall be at the option
of the manufacturer.

11.1.2 Larger than NPS 11⁄2 [DN 40]:
11.1.2.1 Pipe of standard-weight or extra-strong weight, or

in wall thickness less than 0.500 in. [12.7 mm], other than
double extra-strong weight pipe, shall be plain-end beveled
with ends beveled to an angle of 30°, +5°, -0°, measured from
a line drawn perpendicular to the axis of the pipe, and with a
root face of 1⁄16 in. 6 1⁄32 in. [1.6 mm 6 0.8 mm].

11.1.2.2 Pipe with a specified wall thickness greater than
0.500 in. [12.7 mm], and all double extra-strong weight pipe,
shall be plain-end square cut.

11.2 If ordered with threaded ends, the pipe ends shall be
provided with a thread in accordance with the gaging practice
and tolerances of ANSI B1.20.1. For standard-weight pipe NPS
6 [DN 150] or smaller, refer to Table X3.1 for threading data.
For standard-weight pipe NPS 8 [DN 200] or larger and all
sizes of extra-strong weight pipe and double extra-strong
weight pipe, refer to Table X3.2 for threading data. Threaded
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pipe NPS 4 [DN 100] or larger shall have thread protectors on
the ends not protected by a coupling.

11.3 If ordered with couplings, one end of each length of
pipe shall be provided with a coupling manufactured in
accordance with Specification A865/A865M. The coupling
threads shall be in accordance with the gaging practice of ANSI
B1.20.1. The coupling shall be applied handling-tight, unless
power-tight is specified in the purchase order. Couplings are to
be made of steel. Taper-tapped couplings shall be furnished on
all threaded pipe NPS 21⁄2 [DN 65] or larger. For pipe smaller
than NPS 21⁄2 [DN 65], it is regular practice to furnish
straight-tapped couplings for standard-weight pipe and taper-
tapped couplings for extra-strong and double extra-strong
weight pipe. If taper-tapped couplings are required for
standard-weight pipe smaller than NPS 21⁄2 [DN 65], it is
recommended that line pipe threads in accordance with API
Specification 5B be ordered. The taper-tapped couplings pro-
vided on line pipe in such sizes may be used on mill-threaded
standard-weight pipe of the same size.

12. Workmanship, Finish, and Appearance

12.1 The pipe manufacturer shall explore a sufficient num-
ber of visual surface imperfections to provide reasonable
assurance that they have been properly evaluated with respect
to depth.

12.2 Surface imperfections that penetrate more than 12.5 %
of the specified wall thickness or encroach on the minimum
wall thickness shall be considered defects. Pipe with defects
shall be given one or more of the following dispositions:

12.2.1 The defect shall be removed by grinding, provided
that the remaining wall thickness is within specified limits,

12.2.2 Type S pipe and the parent metal of Type E pipe,
except within 1⁄2 in. [13 mm] of the fusion line of the
electric-resistance-weld seam, are permitted to be repaired in
accordance with the welding provisions of 12.5. Repair weld-
ing of Type F pipe and the weld seam of Type E pipe is
prohibited.

12.2.3 The section of pipe containing the defect shall be cut
off within the limits of requirement on length, or rejected.

12.3 At the purchaser’s discretion, pipe shall be subjected to
rejection if surface defects repaired in accordance with 12.2 are
not scattered, but appear over a large area in excess of what is
considered a workmanlike finish. Disposition of such pipe shall
be a matter of agreement between the manufacturer and the
purchaser.

12.4 For the removal of imperfections and defects by
grinding, a smooth curved surface shall be maintained, and the
wall thickness shall not be decreased below that permitted by
this specification. It shall be permissible to reduce the outside
diameter at the point of grinding by the amount so removed.

12.5 Weld repair shall only be permitted with the approval
of the purchaser and in accordance with Specification A530/
A530M.

12.6 The finished pipe shall be reasonably straight.

12.7 The pipe shall contain no dents greater than 10 % of
the pipe diameter or 1⁄4 in. [6 mm], whichever is smaller,

measured as the gap between the lowest point of the dent and
a prolongation of the original contour of the pipe. Cold-formed
dents deeper than 1⁄8 in. [3 mm] shall be free of sharp-bottomed
gouges; it shall be permissible to remove the gouges by
grinding, provided that the remaining wall thickness is within
specified limits. The length of the dent in any direction shall
not exceed one half the specified outside diameter of the pipe.

13. Number of Tests

13.1 Except as required by 13.2, one of each of the tests
specified in Section 7 shall be made on test specimens taken
from one length of pipe from each lot of each pipe size. For
continuous-welded pipe, each lot shall contain no more than 25
tons [23 Mg] of pipe for pipe sizes NPS 11⁄2 [DN 40] and
smaller, and no more than 50 tons [45 Mg] of pipe for pipe
sizes larger than NPS 11⁄2 [DN 40]. For seamless and electric-
resistance-welded pipe, a lot shall contain no more than one
heat, and at the option of the manufacturer shall contain no
more than 500 lengths of pipe (as initially cut after the final
pipe-forming operation, prior to any further cutting to the
required ordered lengths) or 50 tons [45 Mg] of pipe.

13.2 The number of flattening tests for electric-resistance-
welded pipe shall be in accordance with 7.3.3.2 or 7.3.3.3,
whichever is applicable.

13.3 Except as allowed by 9.2, each length of pipe shall be
subjected to the hydrostatic test (see Section 8).

14. Retests

14.1 Except for flattening tests of electric-resistance-welded
pipe, if the results of a mechanical test for a lot fail to conform
to the applicable requirements specified in Section 7, the lot
shall be rejected unless tests of additional pipe from the
affected lot of double the number originally tested are subse-
quently made and each such test conforms to the specified
requirements. Only one retest of any lot will be permitted. Any
individual length of pipe that conforms to the test requirements
is acceptable. Any individual length of pipe that does not
conform to the test requirements may be resubmitted for test
and will be considered acceptable if tests taken from each pipe
end conform to the specified requirements.

14.2 Electric-Resistance-Welded Pipe Produced in Single
Lengths—If any flattening test result fails to conform to the
requirements specified in 7.3.3, the affected single length shall
be rejected unless the failed end is subsequently retested using
the same weld orientation as the failed test and a satisfactory
test result is obtained before the pipe’s length is reduced by
such testing to less than 80 % of its length after the initial
cropping.

14.3 Electric-Resistance-Welded Pipe Produced in Multiple
Lengths—If any flattening test result fails to conform to the
requirements specified in 7.3.3, the affected multiple length
shall be rejected or flattening tests shall be made using a test
specimen taken from each end of each individual length in the
failed multiple length. For each pipe end, such tests shall be
made with the weld alternately at 0° and 90° from the line of
direction of force. Individual lengths are considered acceptable
if the test results for both pipe ends conform to the specified
requirements.
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15. Test Methods

15.1 The test specimens and the tests required by this
specification shall conform to those described in the latest issue
of Test Methods and Definitions A370.

15.2 Each longitudinal tension test specimen shall be taken
from a pipe end and shall not be flattened between the gage
marks.

15.3 Test specimens for bend tests and flattening tests shall
be taken from pipe. Test specimens for flattening tests shall be
smooth on the ends and free from burrs.

15.4 Tests shall be conducted at room temperature.

16. Lengths

16.1 Unless otherwise specified, pipe lengths shall be in
accordance with the following regular practices:

16.1.1 Except as allowed by 16.1.2 and 16.1.4, pipe lighter
than extra-strong weight shall be in single-random lengths of
16 to 22 ft [4.88 to 6.71 m], with not more than 5 % of the total
number of threaded lengths furnished being jointers (two
pieces coupled together).

16.1.2 For plain-end pipe lighter than extra-strong weight, it
shall be permissible for not more than 5 % of the total number
of pipe to be in lengths of 12 to 16 ft [3.66 to 4.88 m].

16.1.3 Pipe of extra-strong weight or heavier shall be in
random lengths of 12 to 22 ft [3.66 to 6.71 m], except that it
shall be permissible for not more than 5 % of the total of pipe
to be in lengths of 6 to 12 ft [1.83 to 3.66 m].

16.1.4 For extra-strong weight or lighter pipe ordered in
double-random lengths, the minimum lengths shall be not less
than 22 ft [6.71 m] and the minimum average length for the
order shall be not less than 35 ft [10.67 m].

16.1.5 For pipe heavier than extra-strong weight ordered in
lengths longer than single random, the lengths shall be as
agreed upon between the manufacturer and the purchaser.

16.1.6 If pipe is furnished threaded and coupled, the length
shall be measured to the outer face of the coupling.

17. Galvanized Pipe

17.1 Galvanized pipe ordered under this specification shall
be coated with zinc inside and outside by the hot-dip process.
The zinc used for the coating shall be any grade of zinc
conforming to Specification B6. The galvanized pipe shall be
free from uncoated areas, blisters, flux deposits, and gross
dross inclusions. Lumps, projections, globules, or heavy de-
posits of zinc which will interfere with the intended use of the
material will not be permitted.

17.2 Weight (Mass) per Unit Area of Coating—The weight
(mass) per unit area of zinc coating shall be not less than 1.8
oz/ft2 [0.55 kg/m2] as determined from the average results of
the two specimens taken for test in the manner prescribed in
17.5 and not less than 1.6 oz/ft2 [0.49 kg/m2] for each of these
specimens. The weight (mass) per unit area of coating, ex-
pressed in ounces per square foot [kilograms per square metre]
shall be calculated by dividing the total weight (mass) of zinc,
inside plus outside, by the total area, inside plus outside, of the
surface coated. Each specimen shall have not less than 1.3
oz/ft2 [0.40 kg/m2] of zinc coating on each surface, calculated

by dividing the total weight (mass) of zinc on the given surface
(outside or inside) by the area of the surface coated (outside or
inside).

17.3 Weight (Mass) per Unit Area of Coating Test—The
weight (mass) per unit area of zinc coating shall be determined
by stripping tests in accordance with Test Method A90/A90M.

17.4 Test Specimens—Test specimens for determination of
weight (mass) per unit area of coating shall be cut approxi-
mately 4 in. [100 mm] in length.

17.5 Number of Tests—Two test specimens for the determi-
nation of weight (mass) per unit area of coating shall be taken,
one from each end of one length of galvanized pipe selected at
random from each lot of 500 lengths, or fraction thereof, of
each size.

17.6 Retests—If the weight (mass) per unit area of coating
of any lot does not conform to the requirements specified in
17.2, retests of two additional pipes from the same lot shall be
made, each of which shall conform to the specified require-
ments.

17.7 If pipe ordered under this specification is to be
galvanized, the tension, flattening, and bend tests shall be made
on the base material before galvanizing, if practicable. If
specified, results of the mechanical tests on the base material
shall be reported to the purchaser. If it is impracticable to make
the mechanical tests on the base material before galvanizing, it
shall be permissible to make such tests on galvanized samples,
and any flaking or cracking of the zinc coating shall not be
considered cause for rejection. If galvanized pipe is bent or
otherwise fabricated to a degree that causes the zinc coating to
stretch or compress beyond the limit of elasticity, some flaking
of the coating is acceptable.

18. Inspection

18.1 The inspector representing the purchaser shall have
entry, at all times while work on the contract of the purchaser
is being performed, to all parts of the manufacturer’s works
that concern the manufacture of the pipe ordered. The manu-
facturer shall afford the inspector all reasonable facilities to be
satisfied that the pipe is being furnished in accordance with this
specification. All tests (except product analysis) and inspection
shall be made at the place of manufacture prior to shipment,
unless otherwise specified, and shall be so conducted as not to
interfere unnecessarily with the operation of the works.

19. Rejection

19.1 The purchaser is permitted to inspect each length of
pipe received from the manufacturer and, if it does not meet the
requirements of this specification based upon the inspection
and test method as outlined in the specification, the length shall
be rejected and the manufacturer shall be notified. Disposition
of rejected pipe shall be a matter of agreement between the
manufacturer and the purchaser.

19.2 Pipe found in fabrication or in installation to be
unsuitable for the intended use, under the scope and require-
ments of this specification, shall be set aside and the manufac-
turer notified. Such pipe shall be subject to mutual investiga-
tion as to the nature and severity of the deficiency and the
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forming or installation, or both, conditions involved. Disposi-
tion shall be a matter for agreement.

20. Certification

20.1 The manufacturer or supplier shall, upon request,
furnish to the purchaser a certificate of compliance stating that
the material has been manufactured, sampled, tested, and
inspected in accordance with this specification (including
year-date), and has been found to meet the requirements.

20.2 Test Report—For Types E and S, the manufacturer or
supplier shall furnish to the purchaser a chemical analysis
report for the elements given in Table 1.

20.3 EDI—A certificate of compliance or test report printed
from, or used in, electronic form from an electronic data
interchange (EDI) transmission shall be regarded as having the
same validity as a counterpart printed in the certifier’s facility.
The use and format of the EDI document are subject to
agreement between the purchaser and the manufacturer or
supplier.

NOTE 7—EDI is the computer to computer exchange of business
information in a standard format such as ANSI ASC X12.

20.4 Notwithstanding the absence of a signature, the orga-
nization submitting the certificate of compliance or test report
is responsible for its content.

21. Product Marking

21.1 Except as allowed by 21.5 and 21.6, each length of
pipe shall be legibly marked in the following sequence to
show:

21.1.1 Manufacturer’s name or mark,
21.1.2 Specification number (year-date not required),

NOTE 8—Pipe that complies with multiple compatible specifications
may be marked with the appropriate designation for each specification.

21.1.3 Size (NPS and weight class, schedule number, or
specified wall thickness; or specified outside diameter and
specified wall thickness),

21.1.4 Grade (A or B),
21.1.5 Type of pipe (F, E, or S),
21.1.6 Test pressure, seamless pipe only (if applicable, in

accordance with Table 4),
21.1.7 Nondestructive electric test, seamless pipe only (if

applicable, in accordance with Table 4),

21.2 Unless another marking format is specified in the
purchase order, length shall be marked in feet and tenths of a
foot, or metres to two decimal places, dependent upon the units
to which the pipe was ordered. The location of such marking
shall be at the option of the manufacturer.

21.3 Heat number, lot number, run number, or a combina-
tion thereof shall be marked at the option of the manufacturer,
unless specific marking is specified in the purchase order. The
location of such marking shall be at the option of the
manufacturer.

21.4 Any additional information desired by the manufac-
turer or specified in the purchase order.

21.5 For pipe NPS 11⁄2 [DN 40] and smaller that is bundled,
it shall be permissible to mark the required information on a tag
securely attached to each bundle.

21.6 If pipe sections are cut into shorter lengths by a
processor for resale as pipe, the processor shall transfer the
complete identification, including the name or brand of the
manufacturer, to each unmarked cut length, or to metal tags
securely attached to unmarked pipe bundled in accordance with
the requirements of 21.5. The same material designation shall
be included with the information transferred, and the proces-
sor’s name, trademark, or brand shall be added.

21.7 Bar Coding—In addition to the requirements in 21.1,
21.5, and 21.6, bar coding is acceptable as a supplementary
identification method. It is recommended that bar coding be
consistent with the Automotive Industry Action Group (AIAG)
standard prepared by the Primary Metals Subcommittee of the
AIAG Bar Code Project Team.

22. Government Procurement

22.1 If specified in the contract, the pipe shall be preserved,
packaged, and packed in accordance with the requirements of
MIL-STD-163. The applicable levels shall be as specified in
the contract. Marking for shipment of such pipe shall be in
accordance with Fed. Std. No. 123 for civil agencies and
MIL-STD-129 or Fed. Std. No. 183 if continuous marking is
required, for military agencies.

22.2 Inspection—Unless otherwise specified in the contract,
the manufacturer is responsible for the performance of all
inspection and test requirements specified herein. Except as
otherwise specified in the contract, the manufacturer shall use
its own or any other suitable facilities for performing the
inspection and test requirements specified herein, unless oth-
erwise disapproved by the purchaser in the contract or purchase
order. The purchaser shall have the right to perform any of the
inspections and tests set forth in this specification where
deemed necessary to ensure that the pipe conforms to the
specified requirements.

23. Packaging and Package Marking

23.1 If specified in the purchase order, packaging, marking,
and loading for shipment shall be in accordance with those
procedures recommended by Practices A700.

24. Keywords

24.1 black steel pipe; seamless steel pipe; steel pipe; welded
steel pipe; zinc coated steel pipe

TABLE 4 Marking of Seamless Pipe

Hydro NDE Marking

Yes No Test pressure
No Yes NDE
Yes Yes Test Pressure/NDE
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SUPPLEMENTARY REQUIREMENTS

The following supplementary requirements shall apply only when specified in the purchase order.
The purchaser may specify a different frequency of test than is provided in the supplementary
requirement. Subject to agreement between the purchaser and manufacturer, retest and retreatment
provisions of these supplementary requirements may also be modified.

S1. Flattening Test, Seamless Pipe

S1.1 A test specimen at least 21⁄2 in. [60 mm] in length shall
be flattened cold between parallel plates in two steps. During
the first step, which is a test for ductility, except as allowed by
S1.3, S1.4, and S1.5, no cracks or breaks on the inside, outside,
or end surfaces shall be present before the distance between the
plates is less than the value of H calculated as follows:

H 5 ~11e!t/~e1t/D!

where:
H = distance between flattening plates, in. [mm],
e = deformation per unit length (constant for a given grade

of steel, 0.09 for Grade A, and 0.07 for Grade B),
t = specified wall thickness, in. [mm], and
D = specified outside diameter, in. [mm]

The H values have been calculated for standard-weight and
extra-heavy weight pipe from NPS 21⁄2 to NPS 24 [DN 65 to
DN 600], inclusive, and are given in Table X2.1.

S1.2 During the second step, which is a test for soundness,
the flattening shall be continued until the test specimen breaks
or the opposite sides of the test specimen meet. Evidence of
laminated or unsound material that is revealed during the entire
flattening test shall be cause for rejection.

S1.3 Surface imperfections in the test specimen before
flattening, but revealed during the first step of the flattening
test, shall be judged in accordance with the finish requirements
in Section 12.

S1.4 Superficial ruptures as a result of surface imperfections
shall not be cause for rejection.

S1.5 For pipe with a D-to-t ratio less than 10, because the
strain imposed due to geometry is unreasonably high on the
inside surface at the 6 and 12 o’clock locations, cracks at such
locations shall not be cause for rejection.

S1.6 One test shall be made on test specimens taken from
one length of pipe from each lot of each pipe size. A lot shall
contain no more than one heat, and at the option of the
manufacturer shall contain no more than 500 lengths of pipe
(as initially cut after the final pipe-forming operation, prior to
any further cutting to the required ordered lengths) or 50 tons
[45 Mg] of pipe.

S1.7 If the results of a test for a lot fail to conform to the
applicable requirements, the lot shall be rejected unless tests of
additional pipe from the affected lot of double the number
originally tested are subsequently made and each such test
conforms to the specified requirements. Only one retest of any
lot will be permitted. Any individual length of pipe that
conforms to the test requirements is acceptable. Any individual
length of pipe that does not conform to the test requirements
may be resubmitted for test and will be considered acceptable
if tests taken from each pipe end conform to the specified
requirements.

APPENDIXES

(Nonmandatory Information)

X1. DEFINITIONS OF TYPES OF PIPE

X1.1 Type F, Furnace-Butt-Welded Pipe, Continuous-
Welded Pipe—Pipe produced in multiple lengths from

coiled skelp and subsequently cut into individual lengths,
having its longitudinal butt joint forge welded by the mechani-
cal pressure developed in rolling the hot-formed skelp through
a set of round pass welding rolls.

X1.2 Type E, Electric-Resistance-Welded Pipe—Pipe pro-
duced in single lengths, or in multiple lengths from coiled
skelp and subsequently cut into individual lengths, having a

longitudinal butt joint wherein coalescence is produced by the
heat obtained from resistance of the pipe to the flow of electric
current in a circuit of which the pipe is a part, and by the
application of pressure.

X1.3 Type S, Seamless Pipe—Pipe made without a welded
seam. It is manufactured by hot working steel and, if necessary,
by subsequently cold finishing the hot-worked tubular product
to produce the desired shape, dimensions, and properties.
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X2. TABLES FOR DIMENSIONAL AND CERTAIN MECHANICAL REQUIREMENTS

X2.1 Tables X2.1-X2.4 address dimensional and certain
mechanical requirements.

TABLE X2.1 Calculated H Values for Seamless Pipe
NPS

Designator
DN

Designator
Specified Outside

Diameter, in.
[mm]

Specified Wall
Thickness, in.

[mm]

Distance, in. [mm],
Between Plates “H ” by

Formula: H = (1 + e) t/(e + t/D)

Grade A Grade B

21⁄2 65 2.875 [73.0] 0.203 [5.16]
0.276 [7.01]

1.378 [35.0]
1.618 [41.1]

1.545 [39.2]
1.779 [45.2]

3 80 3.500 [88.9] 0.216 [5.49]
0.300 [7.62]

1.552 [39.4]
1.861 [47.3]

1.755 [44.6]
2.062 [52.4]

31⁄2 90 4.000 [101.6] 0.226 [5.74]
0.318 [8.08]

1.682 [42.7]
2.045 [51.9]

1.912 [48.6]
2.276 [57.8]

4 100 4.500 [114.3] 0.237 [6.02]
0.337 [8.56]

1.811 [46.0]
2.228 [56.6]

2.067 [52.5]
2.489 [63.2]

5 125 5.563 [141.3] 0.258 [6.55]
0.375 [9.52]

2.062 [52.4]
2.597 [66.0]

2.372 [60.2]
2.920 [74.2]

6 150 6.625 [168.3] 0.280 [7.11]
0.432 [10.97]

2.308 [58.6]
3.034 [77.1]

2.669 [67.8]
3.419 [86.8]

8 200 8.625 [219.1] 0.277 [7.04]
0.322 [8.18]
0.500 [12.70]

2.473 [62.8]
2.757 [70.0]
3.683 [93.5]

2.902 [73.7]
3.210 [81.5]
4.181 [106.2]

10 250 10.750 [273.0] 0.279 [7.09]A
0.307 [7.80]
0.365 [9.27]
0.500 [12.70]

2.623 [66.6]
2.823 [71.7]
3.210 [81.5]
3.993 [101.4]

3.111 [79.0]
3.333 [84.7]
3.757 [95.4]
4.592 [116.6]

12 300 12.750 [323.8] 0.300 [7.62]
0.375 [9.52]
0.500 [12.70]

3.105 [78.9]
3.423 [86.9]
4.218 [107.1]

3.683 [93.5]
4.037 [102.5]
4.899 [124.4]

14 350 14.000 [355.6] 0.375 [9.52]
0.500 [12.70]

3.500 [88.9]
4.336 [110.1]

4.146 [105.3]
5.061 [128.5]

16 400 16.000 [406.4] 0.375 [9.52]
0.500 [12.70]

3.603 [91.5]
4.494 [114.1]

4.294 [109.1]
5.284 [134.2]

18 450 18.000 [457] 0.375 [9.52]
0.500 [12.70]

3.688 [93.7]
4.628 [117.6]

4.417 [112.2]
5.472 [139.0]

20 500 20.000 [508] 0.375 [9.52]
0.500 [12.70]

3.758 [95.5]
4.740 [120.4]

4.521 [114.8]
5.632 [143.1]

24 600 24.000 [610] 0.375 [9.52]
0.500 [12.70]

3.869 [98.3]
4.918 [124.9]

4.686 [119.0]
5.890 [149.6]

A Special order only.
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TABLE X2.2 Dimensions, Weights (Masses) per Unit Length, and Test Pressures for Plain-End Pipe

NPS
Designator

DN
Designator

Specified
Outside

Diameter,
in. [mm]

Specified
Wall Thickness,

in. [mm]

Nominal Weight (Mass)
per Unit Length, Plain

End, lb/ft [kg/m]
Weight Class Schedule No. Test Pressure,A psi [kPa]

Grade A Grade B
1⁄8 6 0.405 [10.3] 0.068 [1.73] 0.24 [0.37] STD 40 700 [4800] 700 [4800]

0.095 [2.41] 0.31 [0.47] XS 80 850 [5900] 850 [5900]

1⁄4 8 0.540 [13.7] 0.088 [2.24] 0.43 [0.63] STD 40 700 [4800] 700 [4800]
0.119 [3.02] 0.54 [0.80] XS 80 850 [5900] 850 [5900]

3⁄8 10 0.675 [17.1] 0.091 [2.31] 0.57 [0.84] STD 40 700 [4800] 700 [4800]
0.126 [3.20] 0.74 [1.10] XS 80 850 [5900] 850 [5900]

1⁄2 15 0.840 [21.3] 0.109 [2.77] 0.85 [1.27] STD 40 700 [4800] 700 [4800]
0.147 [3.73] 1.09 [1.62] XS 80 850 [5900] 850 [5900]
0.188 [4.78] 1.31 [1.95] ... 160 900 [6200] 900 [6200]
0.294 [7.47] 1.72 [2.55] XXS ... 1000 [6900] 1000 [6900]

3⁄4 20 1.050 [26.7] 0.113 [2.87] 1.13 [1.69] STD 40 700 [4800] 700 [4800]
0.154 [3.91] 1.48 [2.20] XS 80 850 [5900] 850 [5900]
0.219 [5.56] 1.95 [2.90] ... 160 950 [6500] 950 [6500]
0.308 [7.82] 2.44 [3.64] XXS ... 1000 [6900] 1000 [6900]

1 25 1.315 [33.4] 0.133 [3.38] 1.68 [2.50] STD 40 700 [4800] 700 [4800]
0.179 [4.55] 2.17 [3.24] XS 80 850 [5900] 850 [5900]
0.250 [6.35] 2.85 [4.24] ... 160 950 [6500] 950 [6500]
0.358 [9.09] 3.66 [5.45] XXS ... 1000 [6900] 1000 [6900]

11⁄4 32 1.660 [42.2] 0.140 [3.56] 2.27 [3.39] STD 40 1200 [8300] 1300 [9000]
0.191 [4.85] 3.00 [4.47] XS 80 1800 [12 400] 1900 [13 100]
0.250 [6.35] 3.77 [5.61] ... 160 1900 [13 100] 2000 [13 800]
0.382 [9.70] 5.22 [7.77] XXS ... 2200 [15 200] 2300 [15 900]

11⁄2 40 1.900 [48.3] 0.145 [3.68] 2.72 [4.05] STD 40 1200 [8300] 1300 [9000]
0.200 [5.08] 3.63 [5.41] XS 80 1800 [12 400] 1900 [13 100]
0.281 [7.14] 4.86 [7.25] ... 160 1950 [13 400] 2050 [14 100]
0.400 [10.16] 6.41 [9.56] XXS ... 2200 [15 200] 2300 [15 900]

2 50 2.375 [60.3] 0.154 [3.91] 3.66 [5.44] STD 40 2300 [15 900] 2500 [17 200]
0.218 [5.54] 5.03 [7.48] XS 80 2500 [17 200] 2500 [17 200]
0.344 [8.74] 7.47 [11.11] ... 160 2500 [17 200] 2500 [17 200]
0.436 [11.07] 9.04 [13.44] XXS ... 2500 [17 200] 2500 [17 200]

21⁄2 65 2.875 [73.0] 0.203 [5.16] 5.80 [8.63] STD 40 2500 [17 200] 2500 [17 200]
0.276 [7.01] 7.67 [11.41] XS 80 2500 [17 200] 2500 [17 200]
0.375 [9.52] 10.02 [14.90] ... 160 2500 [17 200] 2500 [17 200]
0.552 [14.02] 13.71 [20.39] XXS ... 2500 [17 200] 2500 [17 200]

3 80 3.500 [88.9] 0.125 [3.18] 4.51 [6.72] ... ... 1290 [8900] 1500 [1000]
0.156 [3.96] 5.58 [8.29] ... ... 1600 [11 000] 1870 [12 900]
0.188 [4.78] 6.66 [9.92] ... ... 1930 [13 330] 2260 [15 600]
0.216 [5.49] 7.58 [11.29] STD 40 2220 [15 300] 2500 [17 200]
0.250 [6.35] 8.69 [12.93] ... ... 2500 [17 200] 2500 [17 200]
0.281 [7.14] 9.67 [14.40] ... ... 2500 [17 200] 2500 [17 200]
0.300 [7.62] 10.26 [15.27] XS 80 2500 [17 200] 2500 [17 200]
0.438 [11.13] 14.34 [21.35] ... 160 2500 [17 200] 2500 [17 200]
0.600 [15.24] 18.60 [27.68] XXS ... 2500 [17 200] 2500 [17 200]

31⁄2 90 4.000 [101.6] 0.125 [3.18] 5.18 [7.72] ... ... 1120 [7700] 1310 [19 000]
0.156 [3.96] 6.41 [9.53] ... ... 1400 [6700] 1640 [11 300]
0.188 [4.78] 7.66 [11.41] ... ... 1690 [11 700] 1970 [13 600]
0.226 [5.74] 9.12 [13.57] STD 40 2030 [14 000] 2370 [16 300]
0.250 [6.35] 10.02 [14.92] ... ... 2250 [15 500] 2500 [17 200]
0.281 [7.14] 11.17 [16.63] ... ... 2500 [17 200] 2500 [17 200]
0.318 [8.08] 12.52 [18.63] XS 80 2800 [19 300] 2800 [19 300]

4 100 4.500 [114.3] 0.125 [3.18] 5.85 [8.71] ... ... 1000 [6900] 1170 [8100]
0.156 [3.96] 7.24 [10.78] ... ... 1250 [8600] 1460 [10 100]
0.188 [4.78] 8.67 [12.91] ... ... 1500 [10 300] 1750 [12 100]
0.219 [5.56] 10.02 [14.91] ... ... 1750 [12 100] 2040 [14 100]
0.237 [6.02] 10.80 [16.07] STD 40 1900 [13 100] 2210 [15 200]
0.250 [6.35] 11.36 [16.90] ... ... 2000 [13 800] 2330 [16 100]
0.281 [7.14] 12.67 [18.87] ... ... 2250 [15 100] 2620 [18 100]
0.312 [7.92] 13.97 [20.78] ... ... 2500 [17 200] 2800 [19 300]
0.337 [8.56] 15.00 [22.32] XS 80 2700 [18 600] 2800 [19 300]
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TABLE X2.2 Continued

NPS
Designator

DN
Designator

Specified
Outside

Diameter,
in. [mm]

Specified
Wall Thickness,

in. [mm]

Nominal Weight (Mass)
per Unit Length, Plain

End, lb/ft [kg/m]
Weight Class Schedule No. Test Pressure,A psi [kPa]

Grade A Grade B

0.438 [11.13] 19.02 [28.32] ... 120 2800 [19 300] 2800 [19 300]
0.531 [13.49] 22.53 [33.54] ... 160 2800 [19 300] 2800 [19 300]
0.674 [17.12] 27.57 [41.03] XXS ... 2800 [19 300] 2800 [19 300]

5 125 5.563 [141.3] 0.156 [3.96] 9.02 [13.41] ... ... 1010 [7000] 1180 [8100]
0.188 [4.78] 10.80 [16.09] ... ... 1220 [8400] 1420 [9800]
0.219 [5.56] 12.51 [18.61] ... ... 1420 [9800] 1650 [11 400]
0.258 [6.55] 14.63 [21.77] STD 40 1670 [11 500] 1950 [13 400]
0.281 [7.14] 15.87 [23.62] ... ... 1820 [12 500] 2120 [14 600]
0.312 [7.92] 17.51 [26.05] ... ... 2020 [13 900] 2360 [16 300]
0.344 [8.74] 19.19 [28.57] ... ... 2230 [15 400] 2600 [17 900]
0.375 [9.52] 20.80 [30.94] XS 80 2430 [16 800] 2800 [19 300]
0.500 [12.70] 27.06 [40.28] ... 120 2800 [19 300] 2800 [19 300]
0.625 [15.88] 32.99 [49.11] ... 160 2800 [19 300] 2800 [19 300]
0.750 [19.05] 38.59 [57.43] XXS ... 2800 [19 300] 2800 [19 300]

6 150 6.625 [168.3] 0.188 [4.78] 12.94 [19.27] ... ... 1020 [7000] 1190 [8200]
0.219 [5.56] 15.00 [22.31] ... ... 1190 [8200] 1390 [9600]
0.250 [6.35] 17.04 [25.36] ... ... 1360 [9400] 1580 [10 900]
0.280 [7.11] 18.99 [28.26] STD 40 1520 [10 500] 1780 [12 300]
0.312 [7.92] 21.06 [31.32] ... ... 1700 [11 700] 1980 [13 700]
0.344 [8.74] 23.10 [34.39] ... ... 1870 [12 900] 2180 [15 000]
0.375 [9.52] 25.05 [37.28] ... ... 2040 [14 100] 2380 [16 400]
0.432 [10.97] 28.60 [42.56] XS 80 2350 [16 200] 2740 [18 900]
0.562 [14.27] 36.43 [54.20] ... 120 2800 [19 300] 2800 [19 300]
0.719 [18.26] 45.39 [67.56] ... 160 2800 [19 300] 2800 [19 300]
0.864 [21.95] 53.21 [79.22] XXS ... 2800 [19 300] 2800 [19 300]

8 200 8.625 [219.1] 0.188 [4.78] 16.96 [25.26] ... ... 780 [5400] 920 [6300]
0.203 [5.16] 18.28 [27.22] ... ... 850 [5900] 1000 [6900]
0.219 [5.56] 19.68 [29.28] ... ... 910 [6300] 1070 [7400]
0.250 [6.35] 22.38 [33.31] ... 20 1040 [7200] 1220 [8400]
0.277 [7.04] 24.72 [36.31] ... 30 1160 [7800] 1350 [9300]
0.312 [7.92] 27.73 [41.24] ... ... 1300 [9000] 1520 [10 500]
0.322 [8.18] 28.58 [42.55] STD 40 1340 [9200] 1570 [10 800]
0.344 [8.74] 30.45 [45.34] ... ... 1440 [9900] 1680 [11 600]
0.375 [9.52] 33.07 [49.20] ... ... 1570 [10 800] 1830 [12 600]
0.406 [10.31] 35.67 [53.08] ... 60 1700 [11 700] 2000 [13 800]
0.438 [11.13] 38.33 [57.08] ... ... 1830 [12 600] 2130 [14 700]
0.500 [12.70] 43.43 [64.64] XS 80 2090 [14 400] 2430 [16 800]
0.594 [15.09] 51.00 [75.92] ... 100 2500 [17 200] 2800 [19 300]
0.719 [18.26] 60.77 [90.44] ... 120 2800 [19 300] 2800 [19 300]
0.812 [20.62] 67.82 [100.92] ... 140 2800 [19 300] 2800 [19 300]
0.875 [22.22] 72.49 [107.88] XXS ... 2800 [19 300] 2800 [19 300]
0.906 [23.01] 74.76 [111.27] ... 160 2800 [19 300] 2800 [19 300]

10 250 10.750 [273.0] 0.188 [4.78] 21.23 [31.62] ... ... 630 [4300] 730 [5000]
0.203 [5.16] 22.89 [34.08] ... ... 680 [4700] 800 [5500]
0.219 [5.56] 24.65 [36.67] ... ... 730 [5000] 860 [5900]
0.250 [6.35] 28.06 [41.75] ... 20 840 [5800] 980 [6800]
0.279 [7.09] 31.23 [46.49] ... ... 930 [6400] 1090 [7500]
0.307 [7.80] 34.27 [51.01] ... 30 1030 [7100] 1200 [8300]
0.344 [8.74] 38.27 [56.96] ... ... 1150 [7900] 1340 [9200]
0.365 [9.27] 40.52 [60.29] STD 40 1220 [8400] 1430 [9900]
0.438 [11.13] 48.28 [71.87] ... ... 1470 [10 100] 1710 [11 800]
0.500 [12.70] 54.79 [81.52] XS 60 1670 [11 500] 1950 [13 400]
0.594 [15.09] 64.49 [95.97] ... 80 1990 [13 700] 2320 [16 000]
0.719 [18.26] 77.10 [114.70] ... 100 2410 [16 600] 2800 [19 300]
0.844 [21.44] 89.38 [133.00] ... 120 2800 [19 300] 2800 [19 300]
1.000 [25.40] 104.23 [155.09] XXS 140 2800 [19 300] 2800 [19 300]
1.125 [28.57] 115.75 [172.21] ... 160 2800 [19 300] 2800 [19 300]

12 300 12.750 [323.8] 0.203 [5.16] 27.23 [40.55] ... ... 570 [3900] 670 [4600]
0.219 [5.56] 29.34 [43.63] ... ... 620 [4300] 720 [5000]
0.250 [6.35] 33.41 [49.71] ... 20 710 [4900] 820 [5700]
0.281 [7.14] 37.46 [55.75] ... ... 790 [5400] 930 [6400]
0.312 [7.92] 41.48 [61.69] ... ... 880 [6100] 1030 [7100]
0.330 [8.38] 43.81 [65.18] ... 30 930 [6400] 1090 [7500]
0.344 [8.74] 45.62 [67.90] ... ... 970 [6700] 1130 [7800]
0.375 [9.52] 49.61 [73.78] STD ... 1060 [7300] 1240 [8500]
0.406 [10.31] 53.57 [79.70] ... 40 1150 [7900] 1340 [9200]
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TABLE X2.2 Continued

NPS
Designator

DN
Designator

Specified
Outside

Diameter,
in. [mm]

Specified
Wall Thickness,

in. [mm]

Nominal Weight (Mass)
per Unit Length, Plain

End, lb/ft [kg/m]
Weight Class Schedule No. Test Pressure,A psi [kPa]

Grade A Grade B

0.438 [11.13] 57.65 [85.82] ... ... 1240 [8500] 1440 [9900]
0.500 [12.70] 65.48 [97.43] XS ... 1410 [9700] 1650 [11 400]
0.562 [14.27] 73.22 [108.92] ... 60 1590 [11 000] 1850 [12 800]
0.688 [17.48] 88.71 [132.04] ... 80 1940 [13 400] 2270 [15 700]
0.844 [21.44] 107.42 [159.86] ... 100 2390 [16 500] 2780 [19 200]
1.000 [25.40] 125.61 [186.91] XXS 120 2800 [19 300] 2800 [19 300]
1.125 [28.57] 139.81 [208.00] ... 140 2800 [19 300] 2800 [19 300]
1.312 [33.32] 160.42 [238.68] ... 160 2800 [19 300] 2800 [19 300]

14 350 14.000 [355.6] 0.210 [5.33] 30.96 [46.04] ... ... 540 [3700] 630 [4300]
0.219 [5.56] 32.26 [47.99] ... ... 560 [3900] 660 [4500]
0.250 [6.35] 36.75 [54.69] ... 10 640 [4400] 750 [5200]
0.281 [7.14] 41.21 [61.35] ... ... 720 [5000] 840 [5800]
0.312 [7.92] 45.65 [67.90] ... 20 800 [5500] 940 [6500]
0.344 [8.74] 50.22 [74.76] ... ... 880 [6100] 1030 [7100]
0.375 [9.52] 54.62 [81.25] STD 30 960 [6600] 1120 [7700]
0.438 [11.13] 63.50 [94.55] ... 40 1130 [7800] 1310 [9000]
0.469 [11.91] 67.84 [100.94] ... ... 1210 [8300] 1410 [9700]
0.500 [12.70] 72.16 [107.39] XS ... 1290 [8900] 1500 [10 300]
0.594 [15.09] 85.13 [126.71] ... 60 1530 [10 500] 1790 [12 300]
0.750 [19.05] 106.23 [158.10] ... 80 1930 [13 300] 2250 [15 500]
0.938 [23.83] 130.98 [194.96] ... 100 2410 [16 600] 2800 [19 300]
1.094 [27.79] 150.93 [224.65] ... 120 2800 [19 300] 2800 [19 300]
1.250 [31.75] 170.37 [253.56] ... 140 2800 [19 300] 2800 [19 300]
1.406 [35.71] 189.29 [281.70] ... 160 2800 [19 300] 2800 [19 300]
2.000 [50.80] 256.56 [381.83] ... ... 2800 [19 300] 2800 [19 300]
2.125 [53.97] 269.76 [401.44] ... ... 2800 [19 300] 2800 [19 300]
2.200 [55.88] 277.51 [413.01] ... ... 2800 [19 300] 2800 [19 300]
2.500 [63.50] 307.34 [457.40] ... ... 2800 [19 300] 2800 [19 300]

16 400 16.000 [406.4] 0.219 [5.56] 36.95 [54.96] ... ... 490 [3400] 570 [3900]
0.250 [6.35] 42.09 [62.64] ... 10 560 [3900] 660 [4500]
0.281 [7.14] 47.22 [70.30] ... ... 630 [4300] 740 [5100]
0.312 [7.92] 52.32 [77.83] ... 20 700 [4800] 820 [5700]
0.344 [8.74] 57.57 [85.71] ... ... 770 [5300] 900 [6200]
0.375 [9.52] 62.64 [93.17] STD 30 840 [5800] 980 [6800]
0.438 [11.13] 72.86 [108.49] ... ... 990 [6800] 1150 [7900]
0.469 [11.91] 77.87 [115.86] ... ... 1060 [7300] 1230 [8500]
0.500 [12.70] 82.85 [123.30] XS 40 1120 [7700] 1310 [9000]
0.656 [16.66] 107.60 [160.12] ... 60 1480 [10 200] 1720 [11 900]
0.844 [21.44] 136.74 [203.53] ... 80 1900 [13 100] 2220 [15 300]
1.031 [26.19] 164.98 [245.56] ... 100 2320 [16 000] 2710 [18 700]
1.219 [30.96] 192.61 [286.64] ... 120 2740 [18 900] 2800 [19 300]
1.438 [36.53] 223.85 [333.19] ... 140 2800 [19 300] 2800 [19 300]
1.594 [40.49] 245.48 [365.35] ... 160 2800 [19 300] 2800 [19 300]

18 450 18.000 [457] 0.250 [6.35] 47.44 [70.60] ... 10 500 [3400] 580 [4000]
0.281 [7.14] 53.23 [79.24] ... ... 560 [3900] 660 [4500]
0.312 [7.92] 58.99 [87.75] ... 20 620 [4300] 730 [5000]
0.344 [8.74] 64.93 [96.66] ... ... 690 [4800] 800 [5500]
0.375 [9.52] 70.65 [105.10] STD ... 750 [5200] 880 [6100]
0.406 [10.31] 76.36 [113.62] ... ... 810 [5600] 950 [6500]
0.438 [11.13] 82.23 [122.43] ... 30 880 [6100] 1020 [7000]
0.469 [11.91] 87.89 [130.78] ... ... 940 [6500] 1090 [7500]
0.500 [12.70] 93.54 [139.20] XS ... 1000 [6900] 1170 [8100]
0.562 [14.27] 104.76 [155.87] ... 40 1120 [7700] 1310 [9000]
0.750 [19.05] 138.30 [205.83] ... 60 1500 [10 300] 1750 [12 100]
0.938 [23.83] 171.08 [254.67] ... 80 1880 [13 000] 2190 [15 100]
1.156 [29.36] 208.15 [309.76] ... 100 2310 [15 900] 2700 [18 600]
1.375 [34.92] 244.37 [363.64] ... 120 2750 [19 000] 2800 [19 300]
1.562 [39.67] 274.48 [408.45] ... 140 2800 [19 300] 2800 [19 300]
1.781 [45.24] 308.79 [459.59] ... 160 2800 [19 300] 2800 [19 300]

20 500 20.000 [508] 0.250 [6.35] 52.78 [78.55] ... 10 450 [3100] 520 [3600]
0.281 [7.14] 59.23 [88.19] ... ... 510 [3500] 590 [4100]
0.312 [7.92] 65.66 [97.67] ... ... 560 [3900] 660 [4500]
0.344 [8.74] 72.28 [107.60] ... ... 620 [4300] 720 [5000]
0.375 [9.52] 78.67 [117.02] STD 20 680 [4700] 790 [5400]
0.406 [10.31] 84.04 [126.53] ... ... 730 [5000] 850 [5900]
0.438 [11.13] 91.59 [136.37] ... ... 790 [5400] 920 [6300]
0.469 [11.91] 97.92 [145.70] ... ... 850 [5900] 950 [6500]
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TABLE X2.2 Continued

NPS
Designator

DN
Designator

Specified
Outside

Diameter,
in. [mm]

Specified
Wall Thickness,

in. [mm]

Nominal Weight (Mass)
per Unit Length, Plain

End, lb/ft [kg/m]
Weight Class Schedule No. Test Pressure,A psi [kPa]

Grade A Grade B

0.500 [12.70] 104.23 [155.12] XS 30 900 [6200] 1050 [7200]
0.594 [15.09] 123.23 [183.42] ... 40 1170 [8100] 1250 [8600]
0.812 [20.62] 166.56 [247.83] ... 60 1460 [10 100] 1710 [11 800]
1.031 [26.19] 209.06 [311.17] ... 80 1860 [12 800] 2170 [15 000]
1.281 [32.54] 256.34 [381.53] ... 100 2310 [15 900] 2690 [18 500]
1.500 [38.10] 296.65 [441.49] ... 120 2700 [18 600] 2800 [19 300]
1.750 [44.45] 341.41 [508.11] ... 140 2800 [19 300] 2800 [19 300]
1.969 [50.01] 379.53 [564.81] ... 160 2800 [19 300] 2800 [19 300]

24 600 24.000 [610] 0.250 [6.35] 63.47 [94.46] ... 10 380 [2600] 440 [3000]
0.281 [7.14] 71.25 [106.08] ... ... 420 [2900] 490 [3400]
0.312 [7.92] 79.01 [117.51] ... ... 470 [3200] 550 [3800]
0.344 [8.74] 86.99 [129.50] ... ... 520 [3600] 600 [4100]
0.375 [9.52] 94.71 [140.88] STD 20 560 [3900] 660 [4500]
0.406 [10.31] 102.40 [152.37] ... ... 610 [4200] 710 [4900]
0.438 [11.13] 110.32 [164.26] ... ... 660 [4500] 770 [5300]
0.469 [11.91] 117.98 [175.54] ... ... 700 [4800] 820 [5700]
0.500 [12.70] 125.61 [186.94] XS ... 750 [5200] 880 [6100]
0.562 [14.27] 140.81 [209.50] ... 30 840 [5800] 980 [6800]
0.688 [17.48] 171.45 [255.24] ... 40 1030 [7100] 1200 [8300]
0.938 [23.83] 231.25 [344.23] ... ... 1410 [9700] 1640 [11 300]
0.969 [24.61] 238.57 [355.02] ... 60 1450 [10 000] 1700 [11 700]
1.219 [30.96] 296.86 [441.78] ... 80 1830 [12 600] 2130 [14 700]
1.531 [38.89] 367.74 [547.33] ... 100 2300 [15 900] 2680 [18 500]
1.812 [46.02] 429.79 [639.58] ... 120 2720 [18 800] 2800 [19 300]
2.062 [52.37] 483.57 [719.63] ... 140 2800 [19 300] 2800 [19 300]
2.344 [59.54] 542.64 [807.63] ... 160 2800 [19 300] 2800 [19 300]

26 650 26.000 [660] 0.250 [6.35] 68.82 [102.42] ... ... 350 [2400] 400 [2800]
0.281 [7.14] 77.26 [115.02] ... ... 390 [2700] 450 [3100]
0.312 [7.92] 85.68 [127.43] ... 10 430 [3000] 500 [3400]
0.344 [8.74] 94.35 [140.45] ... ... 480 [3300] 560 [3900]
0.375 [9.52] 102.72 [152.80] STD ... 520 [3600] 610 [4200]
0.406 [10.31] 111.08 [165.28] ... ... 560 [3900] 660 [4500]
0.438 [11.13] 119.69 [178.20] ... ... 610 [4200] 710 [4900]
0.469 [11.91] 128.00 [190.46] ... ... 650 [4500] 760 [5200]
0.500 [12.70] 136.30 [202.85] XS 20 690 [4800] 810 [5600]
0.562 [14.27] 152.83 [227.37] ... ... 780 [5400] 910 [6300]

A The minimum test pressure for outside diameters and wall thicknesses not listed shall be computed by the formula given below. The computed test pressure shall be
used in all cases, except as follows:

(1) For specified wall thicknesses greater than the heaviest specified wall thickness listed in this table for the applicable specified outside diameter, the test pressure
shall be the highest value listed for the applicable specified outside diameter and grade.

(2) For pipe smaller than NPS 2 [DN 50] with a specified wall thickness less than the lightest specified wall thickness listed in this table for the applicable specified outside
diameter and grade.

(3) For all sizes of Grade A and B pipe smaller than NPS 2 [DN 50], the test pressures were assigned arbitrarily. Test pressures for intermediate specified outside
diameters need not exceed those given in this table for the next larger listed size.
P52St/D

where:
P = minimum hydrostatic test pressure, psi [kPa],
S = 0.60 times the specified minimum yield strength, psi [kPa],
t = specified wall thickness, in. [mm], and
D = specified outside diameter, in. [mm].
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TABLE X2.3 Dimensions, Weights (Masses) per Unit Length, and Test Pressures for Threaded and Coupled Pipe

NPS
Designator

DN
Designator

Specified
Outside

Diameter,
in. [mm]

Specified
Wall Thickness,

in. [mm]

Nominal Weight
(Mass) per Unit

Length, Threaded
and Coupled, lb/ft

[kg/m]

Weight
Class

Schedule
No.

Test Pressure, psi [kPa]

Grade A Grade B
1⁄8 6 0.405 [10.3] 0.068

0.095
[1.73]
[2.41]

0.25
0.32

[0.37]
[0.46]

STD
XS

40
80

700
850

[4800]
[5900]

700
850

[4800]
[5900]

1⁄4 8 0.540 [13.7] 0.088
0.119

[2.24]
[3.02]

0.43
0.54

[0.63]
[0.80]

STD
XS

40
80

700
850

[4800]
[5900]

700
850

[4800]
[5900]

3⁄8 10 0.675 [17.1] 0.091
0.126

[2.31]
[3.20]

0.57
0.74

[0.84]
[1.10]

STD
XS

40
80

700
850

[4800]
[5900]

700
850

[4800]
[5900]

1⁄2 15 0.840 [21.3] 0.109
0.147
0.294

[2.77]
[3.73]
[7.47]

0.86
1.09
1.72

[1.27]
[1.62]
[2.54]

STD
XS
XXS

40
80
...

700
850

1000

[4800]
[5900]
[6900]

700
850

1000

[4800]
[5900]
[6900]

3⁄4 20 1.050 [26.7] 0.113
0.154
0.308

[2.87]
[3.91]
[7.82]

1.14
1.48
2.45

[1.69]
[2.21]
[3.64]

STD
XS
XXS

40
80
...

700
850

1000

[4800]
[5900]
[6900]

700
850

1000

[4800]
[5900]
[6900]

1 25 1.315 [33.4] 0.133
0.179
0.358

[3.38]
[4.55]
[9.09]

1.69
2.19
3.66

[2.50]
[3.25]
[5.45]

STD
XS
XXS

40
80
...

700
850

1000

[4800]
[5900]
[6900]

700
850

1000

[4800]
[5900]
[6900]

11⁄4 32 1.660 [42.2] 0.140
0.191
0.382

[3.56]
[4.85]
[9.70]

2.28
3.03
5.23

[3.40]
[4.49]
[7.76]

STD
XS
XXS

40
80
...

1000
1500
1800

[6900]
[10 300]
[12 400]

1100
1600
1900

[7600]
[11 000]
[13 100]

11⁄2 40 1.900 [48.3] 0.145
0.200
0.400

[3.68]
[5.08]
[10.16]

2.74
3.65
6.41

[4.04]
[5.39]
[9.56]

STD
XS
XXS

40
80
...

1000
1500
1800

[6900]
[10 300]
[12 400]

1100
1600
1900

[7600]
[11 000]
[13 100]

2 50 2.375 [60.3] 0.154
0.218
0.436

[3.91]
[5.54]
[11.07]

3.68
5.08
9.06

[5.46]
[7.55]
[13.44]

STD
XS
XXS

40
80
...

2300
2500
2500

[15 900]
[17 200]
[17 200]

2500
2500
2500

[17 200]
[17 200]
[17 200]

21⁄2 65 2.875 [73.0] 0.203
0.276
0.552

[5.16]
[7.01]
[14.02]

5.85
7.75

13.72

[8.67]
[11.52]
[20.39]

STD
XS
XXS

40
80
...

2500
2500
2500

[17 200]
[17 200]
[17 200]

2500
2500
2500

[17 200]
[17 200]
[17 200]

3 80 3.500 [88.9] 0.216
0.300
0.600

[5.49]
[7.62]
[15.24]

7.68
10.35
18.60

[11.35]
[15.39]
[27.66]

STD
XS
XXS

40
80
...

2200
2500
2500

[15 200]
[17 200]
[17 200]

2500
2500
2500

[17 200]
[17 200]
[17 200]

31⁄2 90 4.000 [101.6] 0.226
0.318

[5.74]
[8.08]

9.27
12.67

[13.71]
[18.82]

STD
XS

40
80

2000
2800

[13 800]
[19 300]

2400
2800

[16 500]
[19 300]

4 100 4.500 [114.3] 0.237
0.337
0.674

[6.02]
[8.56]
[17.12]

10.92
15.20
27.62

[16.23]
[22.60]
[41.09]

STD
XS
XXS

40
80
...

1900
2700
2800

[13 100]
[18 600]
[19 300]

2200
2800
2800

[15 200]
[19 300]
[19 300]

5 125 5.563 [141.3] 0.258
0.375
0.750

[6.55]
[9.52]
[19.05]

14.90
21.04
38.63

[22.07]
[31.42]
[57.53]

STD
XS
XXS

40
80
...

1700
2400
2800

[11 700]
[16 500]
[19 300]

1900
2800
2800

[13 100]
[19 300]
[19 300]

6 150 6.625 [168.3] 0.280
0.432
0.864

[7.11]
[10.97]
[21.95]

19.34
28.88
53.19

[28.58]
[43.05]
[79.18]

STD
XS
XXS

40
80
...

1500
2300
2800

[10 300]
[15 900]
[19 300]

1800
2700
2800

[12 400]
[18 600]
[19 300]

8 200 8.625 [219.1] 0.277
0.322
0.500
0.875

[7.04]
[8.18]
[12.70]
[22.22]

25.53
29.35
44.00
72.69

[38.07]
[43.73]
[65.41]
[107.94]

...
STD
XS
XXS

30
40
80
...

1200
1300
2100
2800

[8300]
[9000]
[14 500]
[19 300]

1300
1600
2400
2800

[9000]
[11 000]
[16 500]
[19 300]

10 250 10.750 [273.0] 0.279
0.307
0.365
0.500

[7.09]
[7.80]
[9.27]
[12.70]

32.33
35.33
41.49
55.55

[48.80]
[53.27]
[63.36]
[83.17]

...

...
STD
XS

...
30
40
60

950
1000
1200
1700

[6500]
[6900]
[8300]
[11 700]

1100
1200
1400
2000

[7600]
[8300]
[9700]
[13 800]

12 300 12.750 [323.8] 0.330
0.375
0.500

[8.38]
[9.52]
[12.70]

45.47
51.28
66.91

[67.72]
[76.21]
[99.4]

...
STD
XS

30
...
...

950
1100
1400

[6500]
[7600]
[9700]

1100
1200
1600

[7600]
[8300]
[11 000]
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TABLE X2.4 Table of Minimum Permissible Wall Thicknesses on Inspection for Pipe Specified Wall Thicknesses

NOTE 1—The following equation, upon which this table is based, shall be applied to calculate minimum permissible wall thickness from specified wall
thickness:
ts × 0.875 = tm
where:
ts = specified wall thickness, in. [mm], and
tm = minimum permissible wall thickness, in. [mm].
The wall thickness is expressed to three [two] decimal places, the fourth [third] decimal place being carried forward or dropped in accordance with
Practice E29.

NOTE 2—This table is a master table covering wall thicknesses available in the purchase of different classifications of pipe, but it is not meant to imply
that all of the walls listed therein are obtainable under this specification.

Specified Wall
Thickness (ts),

in. [mm]

Minimum
Permissible Wall

Thickness on
Inspection (tm),

in. [mm]

Specified Wall
Thickness (ts),

in. [mm]

Minimum
Permissible Wall

Thickness on
Inspection (tm),

in. [mm]

Specified Wall
Thickness (ts),

in. [mm]

Minimum
Permissible Wall

Thickness on
Inspection (tm),

in. [mm]

0.068 [1.73] 0.060 [1.52] 0.294 [7.47] 0.257 [6.53] 0.750 [19.05] 0.656 [16.66]
0.088 [2.24] 0.077 [1.96] 0.300 [7.62] 0.262 [6.65] 0.812 [20.62] 0.710 [18.03]
0.091 [2.31] 0.080 [2.03] 0.307 [7.80] 0.269 [6.83] 0.844 [21.44] 0.739 [18.77]
0.095 [2.41] 0.083 [2.11] 0.308 [7.82] 0.270 [6.86] 0.864 [21.94] 0.756 [19.20]
0.109 [2.77] 0.095 [2.41] 0.312 [7.92] 0.273 [6.93] 0.875 [22.22] 0.766 [19.46]

0.113 [2.87] 0.099 [2.51] 0.318 [8.08] 0.278 [7.06] 0.906 [23.01] 0.793 [20.14]
0.119 [3.02] 0.104 [2.64] 0.322 [8.18] 0.282 [7.16) 0.938 [23.82] 0.821 [20.85]
0.125 [3.18] 0.109 [2.77) 0.330 [8.38] 0.289 [7.34] 0.968 [24.59] 0.847 [21.51]
0.126 [3.20] 0.110 [2.79] 0.337 [8.56] 0.295 [7.49] 1.000 [25.40] 0.875 [22.22]
0.133 [3.38] 0.116 [2.95] 0.343 [8.71] 0.300 [7.62] 1.031 [26.19] 0.902 [22.91]

0.140 [3.56] 0.122 [3.10] 0.344 [8.74] 0.301 [7.65] 1.062 [26.97] 0.929 [26.30]
0.145 [3.68] 0.127 [3.23] 0.358 [9.09] 0.313 [7.95] 1.094 [27.79] 0.957 [24.31]
0.147 [3.73] 0.129 [3.28] 0.365 [9.27] 0.319 [8.10] 1.125 [28.58] 0.984 [24.99]
0.154 [3.91] 0.135 [3.43] 0.375 [9.52] 0.328 [8.33] 1.156 [29.36] 1.012 [25.70]
0.156 [3.96] 0.136 [3.45] 0.382 [9.70] 0.334 [8.48] 1.219 [30.96] 1.067 [27.08]

0.179 [4.55] 0.157 [3.99] 0.400 [10.16] 0.350 [8.89] 1.250 [31.75] 1.094 [27.79]
0.187 [4.75] 0.164 [4.17] 0.406 [10.31] 0.355 [9.02] 1.281 [32.54] 1.121 [28.47]
0.188 [4.78] 0.164 [4.17] 0.432 [10.97] 0.378 [9.60] 1.312 [33.32] 1.148 [29.16]
0.191 [4.85] 0.167 [4.24] 0.436 [11.07] 0.382 [9.70] 1.343 [34.11] 1.175 [29.85]
0.200 [5.08] 0.175 [4.44] 0.437 [11.10] 0.382 [9.70] 1.375 [34.92] 1.203 [30.56]

0.203 [5.16] 0.178 [4.52] 0.438 [11.13] 0.383 [9.73] 1.406 [35.71] 1.230 [31.24]
0.216 [5.49] 0.189 [4.80] 0.500 [12.70] 0.438 [11.13] 1.438 [36.53] 1.258 [31.95]
0.218 [5.54] 0.191 [4.85] 0.531 [13.49] 0.465 [11.81] 1.500 [38.10] 1.312 [33.32]
0.219 [5.56] 0.192 [4.88] 0.552 [14.02] 0.483 [12.27] 1.531 [38.89] 1.340 [34.04]
0.226 [5.74] 0.198 [5.03] 0.562 [14.27] 0.492 [12.50] 1.562 [39.67] 1.367 [34.72]

0.237 [6.02] 0.207 [5.26] 0.594 [15.09] 0.520 [13.21] 1.594 [40.49] 1.395 [35.43]
0.250 [6.35] 0.219 [5.56] 0.600 [15.24] 0.525 [13.34] 1.750 [44.45] 1.531 [38.89]
0.258 [6.55] 0.226 [5.74] 0.625 [15.88] 0.547 [13.89] 1.781 [45.24] 1.558 [39.57]
0.276 [7.01] 0.242 [6.15] 0.656 [16.66] 0.574 [14.58] 1.812 [46.02] 1.586 [40.28]
0.277 [7.04] 0.242 [6.15] 0.674 [17.12] 0.590 [14.99] 1.968 [49.99] 1.722 [43.74]

0.279 [7.09] 0.244 [6.20] 0.688 [17.48] 0.602 [15.29] 2.062 [52.37] 1.804 [45.82]
0.280 [7.11] 0.245 [6.22] 0.719 [18.26] 0.629 [15.98] 2.344 [59.54] 2.051 [52.10]
0.281 [7.14] 0.246 [6.25]

A53/A53M − 20

17

 

Copyright by ASTM Int'l (all rights reserved); Wed Nov 10 15:04:40 EST 2021
Downloaded/printed by
Sharon Scantlebury (Arizona Department of Water Resources) pursuant to License Agreement. No further reproductions authorized.



X3. BASIC THREADING DATA

X3.1 Fig. X3.1 is to be used with Table X3.1. Fig. X3.2 is
to be used with Table X3.2.

FIG. X3.1 Dimensions of Hand Tight Assembly for Use with Table X3.1

TABLE X3.1 Basic Threading Data for Standard-Weight Pipe, NPS 6 [DN 150] or Smaller

NOTE 1—All dimensions in this table are nominal and subject to mill tolerances.

NOTE 2—The taper of threads is 3⁄4 in. ⁄ft [62.5 mm/m] on the diameter.

Pipe Threads Coupling

NPS
Designator

DN
Designator

Specified
Outside

Diameter,
in. [mm]

Number per
inch

End of Pipe to
Hand Tight Plane,

in. [mm]

Effective
Length,
in. [mm]

Total
Length, in. [mm]

Pitch Diameter
at Hand

Tight Plane,
in. [mm]

Specified
Outside

Diameter,
in. [mm]

Length,
min., in. [mm]

Hand Tight
Stand-Off

(Number of
Threads)

D L1 L2 L4 E1 W N L A
1⁄8 6 0.405 [10.3] 27 0.1615 [4.1021] 0.2638

[6.7005]
0.3924
[9.9670]

0.37360
[9.48944]

0.563 [14.3] 3⁄4 [19] 4

1⁄4 8 0.540 [13.7] 18 0.2278 [5.7861] 0.4018
[10.2057]

0.5946
[15.1028]

0.49163
[12.48740]

0.719 [18.3] 11⁄8 [29] 51⁄2

3⁄8 10 0.675 [17.1] 18 0.240 [6.096] 0.4078
[10.3581]

0.6006
[15.2552]

0.62701
[15.92605]

0.875 [22.2] 11⁄8 [29] 5

1⁄2 15 0.840 [21.3] 14 0.320 [8.128] 0.5337
[13.5560]

0.7815
[19.8501]

0.77843
[19.77212]

1.063 [27.0] 11⁄2 [38] 5

3⁄4 20 1.050 [26.7] 14 0.339 [8.611] 0.5457
[13.8608]

0.7935
[20.1549]

0.98887
[25.11730]

1.313 [33.4] 19⁄16 [40] 5

1 25 1.315 [33.4] 111⁄2 0.400 [10.160] 0.6828
[17.3431]

0.9845
[25.0063]

1.23863
[31.46120]

1.576 [40.0] 115⁄16 [49] 5

11⁄4 32 1.660 [42.2] 111⁄2 0.420 [10.668] 0.7068
[17.9527]

1.0085
[25.6159]

1.58338
[40.21785]

1.900 [48.3] 2 [50] 5

11⁄2 40 1.900 [48.3] 111⁄2 0.420 [10.668] 0.7235
[18.3769]

1.0252
[26.0401]

1.82234
[46.28744]

2.200 [55.9] 2 [50] 51⁄2

2 50 2.375 [60.3] 111⁄2 0.436 [11.074] 0.7565
[19.2151]

1.0582
[26.8783]

2.29627
[58.32526]

2.750 [69.8] 21⁄16 [52] 51⁄2

21⁄2 65 2.875 [73.0] 8 0.682 [17.323] 1.1376
[28.8950]

1.5712
[39.9085]

2.76216
[70.15886]

3.250 [82.5] 31⁄16 [78] 51⁄2

3 80 3.500 [88.9] 8 0.766 [19.456] 1.2000
[30.4800]

1.6337
[41.4960]

3.38850
[86.06790]

4.000 [101.6] 33⁄16 [81] 51⁄2

31⁄2 90 4.000 [101.6] 8 0.821 [20.853] 1.2500
[31.7500]

1.6837
[42.7660]

3.88881
[98.77577]

4.625 [117.5] 35⁄16 [84] 51⁄2

4 100 4.500 [114.3] 8 0.844 [21.438] 1.3000
[33.0200]

1.7337
[44.0360]

4.38713
[111.43310]

5.000 [127.0] 37⁄16 [87] 5

5 125 5.563 [141.3] 8 0.937 [23.800] 1.4063
[35.7200]

1.8400
[46.7360]

5.44929
[138.41200]

6.296 [159.9] 311⁄16 [94] 5

6 150 6.625 [168.3] 8 0.958 [24.333] 1.5125
[38.4175]

1.9462
[49.4335]

6.50597
[165.25164]

7.390 [187.7] 315⁄16 [100] 6
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FIG. X3.2 Dimensions of Hand Tight Assembly for Use with Table X3.2
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X4. ELONGATION VALUES

X4.1 Tabulated in Table X4.1 are the minimum elongation
values in inch-pound units, calculated using the equation given
in Table 2.

TABLE X4.1 Elongation Values

Area, A, in.2

Specified Wall Thickness, in. Elongation in 2 in., min, %

Tension Test Specimen Specified Minimum Tensile Strength, psi
3⁄4-in.

Specimen
1-in.

Specimen
11⁄2-in.

Specimen 48 000 60 000

0.75 and
greater

0.994 and
greater

0.746 and
greater

0.497 and
greater

36 30

0.74 0.980–0.993 0.735–0.745 0.490–0.496 36 29
0.73 0.967–0.979 0.726–0.734 0.484–0.489 36 29
0.72 0.954–0.966 0.715–0.725 0.477–0.483 36 29
0.71 0.941–0.953 0.706–0.714 0.471–0.476 36 29
0.70 0.927–0.940 0.695–0.705 0.464–0.470 36 29
0.69 0.914–0.926 0.686–0.694 0.457–0.463 36 29
0.68 0.900–0.913 0.675–0.685 0.450–0.456 35 29
0.67 0.887–0.899 0.666–0.674 0.444–0.449 35 29
0.66 0.874–0.886 0.655–0.665 0.437–0.443 35 29
0.65 0.861–0.873 0.646–0.654 0.431–0.436 35 29
0.64 0.847–0.860 0.635–0.645 0.424–0.430 35 29
0.63 0.834–0.846 0.626–0.634 0.417–0.423 35 29
0.62 0.820–0.833 0.615–0.625 0.410–0.416 35 28
0.61 0.807–0.819 0.606–0.614 0.404–0.409 35 28
0.60 0.794–0.806 0.595–0.605 0.397–0.403 35 28
0.59 0.781–0.793 0.586–0.594 0.391–0.396 34 28
0.58 0.767–0.780 0.575–0.585 0.384–0.390 34 28
0.57 0.754–0.766 0.566–0.574 0.377–0.383 34 28
0.56 0.740–0.753 0.555–0.565 0.370–0.376 34 28
0.55 0.727–0.739 0.546–0.554 0.364–0.369 34 28
0.54 0.714–0.726 0.535–0.545 0.357–0.363 34 28
0.53 0.701–0.713 0.526–0.534 0.351–0.356 34 28
0.52 0.687–0.700 0.515–0.525 0.344–0.350 34 27
0.51 0.674–0.686 0.506–0.514 0.337–0.343 33 27
0.50 0.660–0.673 0.495–0.505 0.330–0.336 33 27
0.49 0.647–0.659 0.486–0.494 0.324–0.329 33 27
0.48 0.634–0.646 0.475–0.485 0.317–0.323 33 27
0.47 0.621–0.633 0.466–0.474 0.311–0.316 33 27
0.46 0.607–0.620 0.455–0.465 0.304–0.310 33 27
0.45 0.594–0.606 0.446–0.454 0.297–0.303 33 27
0.44 0.580–0.593 0.435–0.445 0.290–0.296 32 27
0.43 0.567–0.579 0.426–0.434 0.284–0.289 32 26
0.42 0.554–0.566 0.415–0.425 0.277–0.283 32 26
0.41 0.541–0.553 0.406–0.414 0.271–0.276 32 26
0.40 0.527–0.540 0.395–0.405 0.264–0.270 32 26
0.39 0.514–0.526 0.386–0.394 0.257–0.263 32 26
0.38 0.500–0.513 0.375–0.385 0.250–0.256 32 26
0.37 0.487–0.499 0.366–0.374 0.244–0.249 31 26
0.36 0.474–0.486 0.355–0.365 0.237–0.243 31 26
0.35 0.461–0.473 0.346–0.354 0.231–0.236 31 25
0.34 0.447–0.460 0.335–0.345 0.224–0.230 31 25
0.33 0.434–0.446 0.326–0.334 0.217–0.223 31 25
0.32 0.420–0.433 0.315–0.325 0.210–0.216 30 25
0.31 0.407–0.419 0.306–0.314 0.204–0.209 30 25
0.30 0.394–0.406 0.295–0.305 0.197–0.203 30 25
0.29 0.381–0.393 0.286–0.294 0.191–0.196 30 24
0.28 0.367–0.380 0.275–0.285 0.184–0.190 30 24
0.27 0.354–0.366 0.266–0.274 0.177–0.183 29 24
0.26 0.340–0.353 0.255–0.265 0.170–0.176 29 24
0.25 0.327–0.339 0.246–0.254 0.164–0.169 29 24
0.24 0.314–0.326 0.235–0.245 0.157–0.163 29 24
0.23 0.301–0.313 0.226–0.234 0.151–0.156 29 23
0.22 0.287–0.300 0.215–0.225 0.144–0.150 28 23
0.21 0.274–0.286 0.260–0.214 0.137–0.143 28 23
0.20 0.260–0.273 0.195–0.205 0.130–0.136 28 23
0.19 0.247–0.259 0.186–0.194 0.124–0.129 27 22
0.18 0.234–0.246 0.175–0.185 0.117–0.123 27 22
0.17 0.221–0.233 0.166–0.174 0.111–0.116 27 22
0.16 0.207–0.220 0.155–0.165 0.104–0.110 27 22
0.15 0.194–0.206 0.146–0.154 0.097–0.103 26 21
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TABLE X4.1 Continued

Area, A, in.2

Specified Wall Thickness, in. Elongation in 2 in., min, %

Tension Test Specimen Specified Minimum Tensile Strength, psi
3⁄4-in.

Specimen
1-in.

Specimen
11⁄2-in.

Specimen 48 000 60 000

0.14 0.180–0.193 0.135–0.145 0.091–0.096 26 21
0.13 0.167–0.179 0.126–0.134 0.084–0.090 25 21
0.12 0.154–0.166 0.115–0.125 0.077–0.083 25 20
0.11 0.141–0.153 0.106–0.114 0.071–0.076 25 20
0.10 0.127–0.140 0.095–0.105 0.064–0.070 24 20
0.09 0.114–0.126 0.086–0.094 0.057–0.063 24 19
0.08 0.100–0.113 0.075–0.085 0.050–0.056 23 19
0.07 0.087–0.099 0.066–0.074 0.044–0.049 22 18
0.06 0.074–0.086 0.055–0.065 0.037–0.043 22 18
0.05 0.061–0.073 0.046–0.054 0.031–0.036 21 17
0.04 0.047–0.060 0.035–0.045 0.024–0.030 20 16
0.03 0.034–0.046 0.026–0.034 0.017–0.023 19 16
0.02 0.020–0.033 0.015–0.025 0.010–0.016 17 14

0.01 and 0.019 and 0.014 and 0.009 and 15 12
less less less less

X4.2 Tabulated in Table X4.2 are the minimum elongation
values in SI units, calculated using the equation given in Table
2.

TABLE X4.2 Elongation Values

Area, A, mm2

Specified Wall Thickness, mm Elongation in 50 mm, min, %

Tension Test Specimen Specified Minimum Tensile Strength, MPa

19-mm
Specimen

25-mm
Specimen

38-mm
Specimen 330 415

500 and
greater

26.3 and
greater

20.0 and
greater

13.2 and
greater

36 30

480-499 25.3-26.2 19.2-19.9 12.7-13.1 36 30
460-479 24.2-25.2 18.4-19.1 12.1-12.6 36 29
440-459 23.2-24.1 17.6-18.3 11.6-12.0 36 29
420-439 22.1-23.1 16.8-17.5 11.1-11.5 35 29
400-419 21.1-22.0 16.0-16.7 10.6-11.0 35 29
380-399 20.0-21.0 15.2-15.9 10.0-10.5 35 28
360-379 19.0-19.9 14.4-15.0 9.5-9.9 34 28
340-359 17.9-18.9 13.6-14.3 9.0-9.4 34 28
320-339 16.9-17.8 12.8-13.5 8.5-8.9 34 27
300-319 15.8-16.8 12.0-12.7 7.9-8.4 33 27
280-299 14.8-15.7 11.2-11.9 7.4-7.8 33 27
260-279 13.7-14.7 10.4-11.1 6.9-7.3 32 26
240-259 12.7-13.6 9.6-10.3 6.4-6.8 32 26
220-239 11.6-12.6 8.8-9.5 5.8-6.3 31 26
200-219 10.5-11.5 8.0-8.7 5.3-5.7 31 25
190-199 10.0-10.4 7.6-7.9 5.0-5.2 30 25
180-189 9.5-9.9 7.2-7.5 4.8-4.9 30 24
170-179 9.0-9.4 6.8-7.1 4.5-4.7 30 24
160-169 8.4-8.9 6.4-6.7 4.2-4.4 29 24
150-159 7.9-8.3 6.0-6.3 4.0-4.1 29 24
140-149 7.4-7.8 5.6-5.9 3.7-3.9 29 23
130-139 6.9-7.3 5.2-5.5 3.5-3.6 28 23
120-129 6.3-6.8 4.8-5.1 3.2-3.4 28 23
110-119 5.8-6.2 4.4-4.7 2.9-3.1 27 22
100-109 5.3-5.7 4.0-4.3 2.7-2.8 27 22
90-99 4.8-5.2 3.6-3.9 2.4-2.6 26 21
80-89 4.2-4.7 3.2-3.5 2.1-2.3 26 21
70-79 3.7-4.1 2.8-3.1 1.9-2.0 25 21
60-69 3.2-3.6 2.4-2.7 1.6-1.8 24 20
50-59 2.7-3.1 2.0-2.3 ... 24 19
40-49 2.1-2.6 1.6-1.9 ... 23 19
30-39 1.6-2.0 ... ... 22 18
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SUMMARY OF CHANGES

Committee A01 has identified the location of selected changes to this specification since the last issue,
A53/A53M – 18, that may impact the use of this specification. (Approved July 1, 2020)

(1) Further requirements added to 17.1.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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Designation: A139/A139M − 16

Standard Specification for
Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)1

This standard is issued under the fixed designation A139/A139M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification covers five grades of electric-fusion
(arc)-welded straight-seam or helical-seam steel pipe. Pipe of
NPS 4 (Note 1) and larger with nominal (average) wall
thickness of 1.0 in. [25.4 mm] and less are covered. Listing of
standardized dimensions are for reference (Note 2). The grades
of steel are pipe mill grades having mechanical properties
which differ from standard plate grades. The pipe is intended
for conveying liquid, gas, or vapor.

NOTE 1—The dimensionless designator NPS (nominal pipe size) has
been substituted in this standard for such traditional terms as “nominal
diameter,” “size,” and “nominal size.”

NOTE 2—A comprehensive listing of standardized pipe dimensions is
contained in ASME B36.10M.

NOTE 3—The suitability of pipe for various purposes is somewhat
dependent on its dimensions, properties, and conditions of service. For
example, for high-temperature service see applicable codes and Specifi-
cation A691.

1.2 The values stated in either inch-pound units or in SI
units are to be regarded separately as standard. Within the text,
the SI units are shown in brackets. The values in each system
are not exact equivalents; therefore, each system is to be used
independently of the other.

2. Referenced Documents

2.1 ASTM Standards:2

A370 Test Methods and Definitions for Mechanical Testing
of Steel Products

A691 Specification for Carbon and Alloy Steel Pipe,
Electric-Fusion-Welded for High-Pressure Service at High
Temperatures

A751 Test Methods, Practices, and Terminology for Chemi-
cal Analysis of Steel Products

2.2 American Welding Society Standard:3

AWS B2.1 Standard for Welding Procedure and Perfor-
mance Qualifications Welding Handbook, Vol 1, 8th ed

2.3 ASME Standards:4

ASME B36.10M Welded and Seamless Wrought Steel Pipe
ASME B36.19M Stainless Steel Pipe
ASME Boiler and Pressure Vessel Code, Section IX

3. Ordering Information

3.1 Orders for material under this specification should
include the following, as required, to describe the desired
material adequately:

3.1.1 Quantity (feet, metres, or number of lengths),
3.1.2 Name of material (electric-fusion-(arc) welded steel

pipe),
3.1.3 Grade (Table 1),
3.1.4 Size (NPS, or outside diameter, and nominal wall

thickness, or schedule number),
3.1.5 Lengths (specific or random, Section 17),
3.1.6 End finish (Section 18),
3.1.7 Hydrostatic test pressure (Section 16, Note 8, and

Note 9),
3.1.8 ASTM specification designation, and
3.1.9 End use of material.

4. Process

4.1 The steel shall be made by one or more of the following
processes: open-hearth, basic-oxygen, or electric-furnace.

4.2 Steel may be cast in ingots or may be strand cast. When
steels of different grades are sequentially strand cast, identifi-
cation of the resultant transition material is required. The
producer shall remove the transition material by any estab-
lished procedure that positively separates the grades.

NOTE 4—The term “basic-oxygen steelmaking” is used generically to
describe processes in which molten iron is refined to steel under a basic
slag in a cylindrical furnace lined with basic refractories, by directing a jet
of high-purity gaseous oxygen onto the surface of the hot metal bath.

1 This specification is under the jurisdiction of ASTM Committee A01 on Steel,
Stainless Steel and Related Alloys, and is the direct responsibility of Subcommittee
A01.09 on Carbon Steel Tubular Products.

Current edition approved March 1, 2016. Published March 2016. Originally
approved in 1932. Last previous edition approved in 2015 as A139/A139M–04
(2015). DOI: 10.1520/A0139_A0139M-16.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from American Welding Society (AWS), 550 NW LeJeune Rd.,
Miami, FL 33126, http://www.aws.org.

4 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Two Park Ave., New York, NY 10016-5990, http://
www.asme.org.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.
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5. Manufacture

5.1 The longitudinal edges of the steel shall be shaped to
give the most satisfactory results by the particular welding
process employed. The weld shall be made by automatic (Note
5) means (except tack welds if used) and shall be of reasonably
uniform width and height for the entire length of the pipe.

NOTE 5—Upon agreement between the purchaser and the manufacturer,
manual welding by qualified procedure and welders may be used as an
equal alternative under these specifications.

5.2 All weld seams made in manufacturing pipe shall be
made using complete joint penetration groove welds.

6. Chemical Composition

6.1 The steel shall conform to the chemical requirements
prescribed in Table 1 and the chemical analysis shall be in
accordance with Test Methods, Practices, and Terminology
A751.

7. Tensile Requirements for the Steel

7.1 Longitudinal tension test specimens taken from the steel
shall conform to the requirements as to tensile properties
prescribed in Table 2. At the manufacturer’s option, the tension
test specimen for sizes 85⁄8 in. [219.1 mm] in outside diameter
and larger may be taken transversely as described in 19.4.

7.2 The yield point shall be determined by the drop of the
beam, by the halt in the gage of the testing machine, by the use
of dividers, or by other approved methods. The yield strength
corresponding to a permanent offset of 0.2 % of the gage length
of the specimen, or to a total extension of 0.5 % of the gage
length under load shall be determined.

TABLE 1 Chemical Requirements

Element Composition, max, %

Grade A Grade B Grade C Grade D Grade E

Carbon 0.25 0.26 0.28 0.30 0.30
Manganese 1.00 1.00 1.20 1.30 1.40
Phosphorus 0.035 0.035 0.035 0.035 0.035
Sulfur 0.035 0.035 0.035 0.035 0.035

TABLE 2 Tensile Requirements

Grade A Grade B Grade C Grade D Grade E

Tensile strength, min, ksi [MPa] 48 [330] 60 [415] 60 [415] 60 [415] 66 [455]
Yield strength, min, ksi [MPa] 30 [205] 35 [240] 42 [290] 46 [315] 52 [360]
Elongation in 2 in. or 50 mm, min, %:

Basic minimum elongation for walls 5⁄16 in. [7.9 mm] and over in 35 30 25 23 22
thickness, longitudinal strip tests

For longitudinal strips tests, a deduction for each 1⁄32-in. [0.8-mm] 1.75A 1.50A 1.25 1.50 2.0
decrease in wall thickness below 5⁄16 in. [7.9 mm] from the
basic minimum elongation of the following percentageA

Elongation in 8 in. or 200 mm, min, %B,C Inch Pound Units, 1500/specified minimum tensile strength (ksi)
SI Units, 10 300/specified minimum tensile strength [MPa]

A The table below gives the computed minimum values.
B For wall thicknesses 1⁄2 in. [12.7 mm] and greater, the elongation may be taken in 8 in. or 200 mm.
C The elongation in 8 in. or 200 mm need not exceed 30 %.

Wall Thickness Elongation in 2 in. or 50 mm, min, %

in. mm Grade A Grade B

5⁄16 (0.312) 7.9 35.00 30.00
9⁄32 (0.281) 7.1 33.25 28.50
1⁄4 (0.250) 6.4 31.50 27.00
7⁄32 (0.219) 5.6 29.75 25.50
3⁄16 (0.188) 4.8 28.00 24.00
5⁄32 (0.156) 4.0 26.25 22.50
1⁄8 (0.125) 3.7 24.50 21.00
3⁄32 (0.094) 2.4 22.75 19.50
1⁄16 (0.062) 1.6 21.00 18.00

Note—The above table gives the computed minimum elongation values for each 1⁄32-in. [0.8-mm] decrease in wall thickness. Where the wall thickness lies between two
values shown above, the minimum elongation value shall be determined by the following equation:

Grade Equation
Inch-Pound Units

Equation
SI Units

A E = 56t + 17.50 E = 2.20t + 17.50
B E = 48t + 15.00 E = 1.89t + 15.00
C E = 40t + 12.50 E = 1.57t + 12.50
D E = 48t + 8 E = 1.89t + 8
E E = 64t + 2 E = 2.52t + 2

where:
E = elongation in 2 in. or 50 mm, %, and
t = actual thickness of specimen, in. [mm]
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8. Tensile Requirements of Production Welds

8.1 Reduced-section tension test specimens taken perpen-
dicularly across the weld in the pipe, with the weld reinforce-
ment removed, shall show a tensile strength not less than 95 %
of the minimum specified in Section 7. At the manufacturer’s
option, the test may be made without removing the weld
reinforcement, in which case the tensile strength shall be not
less than that specified in Section 7.

9. Heat Analysis

9.1 An analysis of each heat of steel shall be made by the
manufacturer to determine the percentages of the elements
specified in Section 6. This analysis shall be made from a test
ingot taken during the pouring of the heat. When requested by
the purchaser, the chemical composition thus determined shall
be reported to the purchaser or his representative, and shall
conform to the requirements specified in Section 6.

10. Product Analysis

10.1 An analysis may be made by the purchaser on samples
of pipe selected at random and shall conform to the require-
ments specified in Section 6. Samples for chemical analysis,
except for spectrochemical analysis, shall be taken in accor-
dance with Test Method, Practices, and Terminology A751.
The number of samples shall be determined as follows:

NPS Number of Samples Selected
Under 14 2 for each lot of 200 pipes or fraction thereof
14 to 36, incl 2 for each lot of 100 pipes or fraction thereof
Over 36 2 for each 3000 ft or fraction thereof

10.2 Retests—If the analysis of either length of pipe or
length of skelp does not conform to the requirements specified
in Section 6, analyses of two additional lengths from the same
lot shall be made, each of which shall conform to the
requirements specified.

11. Dimensions, Mass, and Permissible Variations

11.1 Mass—The specified mass per unit length shall be
calculated using the following equation:

M 5 C~D 2 t!t (1)

where:
C = 10.69 [0.02466],
M = mass per unit length, lb/ft [kg/m],
D = outside diameter, in. [mm], specified or calculated

(from inside diameter and wall thickness), and
t = specified wall thickness, in. (to 3 decimal places) [mm]

(to 2 decimal places)
NOTE 6—The mass per unit length given in ASME B36.10M and

ASME B36.19M and the calculated mass given by the equation of 11.1 are
for carbon steel pipe. The mass per unit length of pipe made of ferritic
stainless steels may be about 5 % less, and that made of austenitic stainless
steel about 2 % greater than the values given. The specified mass of an
individual pipe length shall be calculated as its specified mass per unit
length times its length.

11.1.1 The mass of any length of pipe shall not vary more
than 10 % over its specified mass.

11.1.2 The mass of any length of pipe shall not vary more
than 5 % under the specified mass if the specified wall

thickness is 0.188 in. [4.78 mm] or less or more than 5.5 %
under if the specified wall thickness is greater than 0.188 in.
[4.78 mm].

11.1.3 The mass of a carload lot shall not vary more than
1.75 % under the specified mass. A carload lot is considered to
be a minimum of 40 000 lb [18 Mg] shipped on a conveyance.

11.2 Thickness—The minimum wall thickness at any point
shall be not more than 12.5 % under the nominal wall thickness
specified.

11.3 Circumference—The pipe shall be substantially round.
The outside circumference of the pipe shall not vary more than
61.0 %, but not exceeding 63⁄4 in. [19.0 mm], from the
nominal outside circumference based upon the diameter
specified, except that the circumference at ends shall be sized,
if necessary, to meet the requirements of Section 18.

11.4 Straightness—Finished pipe shall be commercially
straight. When specific straightness requirements are desired,
the order should so state, and the tolerance shall be a matter of
agreement between the purchaser and the manufacturer.

11.5 Ovality (Out-of-Roundness)—The pipe diameter,
within 4.0 in. [100 mm] of ends, shall not vary more than 1 %
from the specified diameter as measured across any single
plane with a bar gage, caliper, or other instrument capable of
measuring actual diameter.

12. Finish

12.1 Repair by Welding—The manual, or automatic arc,
welding of injurious defects in the pipe wall, provided their
depth does not exceed one third the specified wall thickness,
will be permitted. Defects in the welds, such as sweats or leaks,
shall be repaired or the piece rejected at the option of the
manufacturer. Repairs of this nature shall be made by com-
pletely removing the defect, cleaning the cavity, and then
welding.

12.2 All repaired pipe shall be tested hydrostatically in
accordance with Section 16.

13. Retests

13.1 If any specimen tested under Sections 8 or 15 fails to
meet the requirements, retests of two additional specimens
from the same lot of pipe shall be made, all of which shall meet
the specified requirements. If any of the retests fail to conform
to the requirements, test specimens may be taken from each
untested pipe length, at the manufacturer’s option, and each
specimen shall meet the requirements specified, or that pipe
shall be rejected.

14. Number of Production Test Specimens

14.1 One longitudinal tension test specimen specified in
19.2 shall be made from the steel of each heat, or fraction
thereof, used in the manufacture of the pipe.

14.2 One reduced-section production weld test specimen
specified in 19.5 shall be taken from a length of pipe from each
lot of 3000 ft [914 m] of pipe, or fraction thereof, of each size
and wall thickness.
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14.3 If any test specimen shows defective machining or
develops flaws not associated with the quality of the steel or the
welding, it may be discarded and another specimen substituted.

14.4 Each length of pipe shall be subjected to the hydro-
static test specified in Section 16.

15. Qualification of Welding Procedure

15.1 Welding procedures shall be qualified in accordance
with the requirements of AWS B2.1; ASME Boiler and
Pressure Vessel Code, Section IX; or other qualification pro-
cedures as noted in the American Welding Society Welding
Handbook. Tests and test values shall be as specified in 15.2
and 15.3.

15.2 Two reduced-section tension specimens made in accor-
dance with Fig. 1, with the weld reinforcement removed, shall
show a tensile strength not less than 100 % of the minimum
specified tensile strength of the grade of steel used.

15.3 Bend test specimens (two face-bend and two root-bend
or four side-bend as designated by the welding procedure
according to thickness) shall be prepared in accordance with
Fig. 2 and shall withstand being bent 180° in a jig substantially
in accordance with Fig. 3. The bend test shall be acceptable if
no cracks or other defects exceeding 1⁄8 in. [3.2 mm] in any
direction are present in the weld metal or between the weld and
the pipe metal after bending. Cracks that originate along the
edges of the specimens during testing, and that are less
than 1⁄4 in. [6.4 mm] in any direction shall not be considered.
(If necessary, the specimen shall be broken apart to permit
examination of the fracture.)

16. Hydrostatic Test (Note 7)

16.1 Each length of pipe shall be tested by the manufacturer
to a hydrostatic pressure that will produce in the pipe wall a
stress of not less than 60 % of the specified minimum yield
strength at room temperature. The pressure shall be determined
by the following equation:

P 5 2St/D (2)

where:
P = hydrostatic test pressure, psi [MPa] (not to exceed 2800

psi [19.3 MPa] in any case) (Note 8),
S = 0.60 to 0.85 times the specified minimum yield strength

of the grade of steel used in psi [MPa],
t = specified wall thickness, in. [mm], and
D = specified outside diameter, in. [mm]

NOTE 7—A hydrostatic sizing operation is not to be considered a
hydrostatic test or a substitute for it.

NOTE 8—When the diameter and wall thickness of pipe are such that the
capacity limits of testing equipment are exceeded by these requirements,
the test pressures may be reduced by agreement between the purchaser and
the manufacturer.

NOTE 9—Where specified in the purchase order, the pipe may be tested:
(1) to 1.5 times the specified working pressure, provided the test pressure
does not exceed 2800 psi [19.3 MPa] or produce a fiber stress in excess of
85 % of the specified minimum yield strength for the applicable pipe
grade, or (2) to a fiber stress of 85 % or less of the specified minimum
yield strength for the applicable pipe grade, provided that the test pressure
does not exceed 2800 psi [19.3 MPa].

16.2 Test pressure shall be held for not less than 5 s, or for
a longer time as agreed upon between the purchaser and the
manufacturer.

17. Lengths

17.1 Pipe lengths shall be supplied in accordance with the
following regular practice:

17.1.1 Specific lengths shall be as specified on the order
with a tolerance of 61⁄2 in. [12.7 mm], except that the shorter
lengths from which test coupons have been cut shall also be
shipped.

17.1.2 Unless otherwise specified random lengths shall be
furnished in lengths averaging 29 ft [8.9 m] or over, with a
minimum length of 20 ft [6.1 m], but not more than 5 % may
be under 25 ft [7.6 m].

17.1.3 Pipe lengths containing circumferentially welded
joints (Note 6) shall be permitted by agreement between the
purchaser and the manufacturer. Tests of these welded joints
shall be made in accordance with the production weld tests

Metric Equivalents

in. 0.01 1⁄4 11⁄2 10
mm 0.3 6.4 38 250

FIG. 1 Reduced-Section Tension Test Specimen

Metric Equivalents
in. 1⁄16 11⁄2 6
mm 1.6 38 150

NOTE 1—Weld reinforcement may or may not be removed flush with
the surface of the specimen.

NOTE 2—Shown in Fig. 2 is a root- or face-bend specimen. Side-bend
specimens shall have a thickness (T) of 3⁄8 in. [9.5 mm] and a width equal
to the pipe wall thickness.

FIG. 2 Guided-Bend Test Specimen
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described in Section 8. The number of production weld tests
shall be one for each lot of 100 joints or fraction thereof, but
not less than one for each welder or welding operator.

NOTE 10—Circumferentially welded joints are defined for the purpose
of these specifications as a welded seam lying in one plane, used to join
lengths of straight pipe.

18. Ends

18.1 Pipe shall be furnished with plain right-angle cut or
beveled ends as specified. All burrs at the ends of pipe shall be
removed.

18.2 When pipe is specified to have the ends prepared for
field welding of circumferential joints, the ends shall be
beveled on the outside to an angle of 35°, measured from a line
drawn perpendicular to the axis of the pipe, with a tolerance of
621⁄2 ° and with a width of root face (or flat at the end of the
pipe) of 1⁄16 6 1⁄32 in. [1.6 6 0.8 mm]. Unless otherwise
specified, the outside circumference of pipe ends for a distance
of not less than 4 in. [101.6 mm] shall not vary more than
660 % of the nominal wall thickness of the pipe from the
nominal outside circumference based on the diameter
specified, except that the tolerance shall be not less than
63⁄16 in. [4.8 mm].

18.3 Pipe ends for use with mechanical couplings shall have
tolerances within the limits required by the manufacturer of the
type of coupling to be used.

18.4 Upon agreement between the purchaser and the
manufacturer, the ends of the pipe may be sized within
agreed-upon tolerances, if necessary to meet the requirements
of special installations.

19. Production Test Specimens and Methods of Testing

19.1 The test specimens and the tests required by these
specifications shall conform to those described in Test Methods
and Definitions A370.

19.2 The longitudinal tension tests specimen of the steel
shall be taken from the end of the pipe in accordance with Fig.
4, or by agreement between the purchaser and the

manufacturer, or may be taken from the skelp or plate, at a
point which will be approximately 90° of arc from the weld in
the finished pipe.

19.3 If the tension test specimen is taken transversely, the
specimen shall be taken in accordance with Fig. 5.

19.4 The specimens for the reduced-section tension test of
production welds shall be taken perpendicularly across the
weld at the end of the pipe. The test specimens shall have the
weld approximately in the middle of the specimen. The
specimens shall be straightened and tested at room tempera-
ture.

19.5 Reduced-section tension test specimens shall be pre-
pared in accordance with Fig. 1.

20. Inspection

20.1 The inspector representing the purchaser shall have
entry, at all times while work on the contract of the purchaser
is being performed, to all parts of the manufacturer’s works
that concern the manufacture of the material ordered. The
manufacturer shall afford the inspector all reasonable facilities
to satisfy him that the material is being furnished in accordance
with this specification. All tests and inspection shall be made at

FIG. 3 Jig for Guided Bend Test

FIG. 4 Location from Which Longitudinal Tension Test Speci-
mens Are To Be Cut from Large Diameter Tubing

FIG. 5 Location of Transverse Tension Test Specimen in Ring
Cut from Tubular Steel Products
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the place of manufacture prior to shipment and, unless other-
wise specified, shall be so conducted as not to interfere
unnecessarily with the operation of the works. If agreed upon,
the manufacturer shall notify the purchaser in time so that he
may have his inspector present to witness any part of the
manufacture or tests that may be desired.

20.2 Certification—Upon request of the purchaser in the
contract or order, a manufacturer’s certification that the mate-
rial was manufactured and tested in accordance with this
specification together with a report of the chemical and tensile
tests shall be furnished.

21. Rejection

21.1 Each length of pipe received from the manufacturer
may be inspected by the purchaser and, if it does not meet the
requirements of this specification based on the inspection and
test method as outlined in the specification, the length may be
rejected and the manufacturer shall be notified. Disposition of
rejected pipe shall be a matter of agreement between the
manufacturer and the purchaser.

21.2 Pipe found in fabrication or in installation to be
unsuitable for the intended use, under the scope and require-
ments of this specification, may be set aside and the manufac-

turer notified. Such pipe shall be subject to mutual investiga-
tion as to the nature and severity of the deficiency and the
forming or installation, or both, conditions involved. Disposi-
tion shall be a matter for agreement.

22. Protective Coating

22.1 If agreed upon between the purchaser and the
manufacturer, the pipe shall be given a protective coating of the
kind and in the manner specified by the purchaser.

23. Product Marking

23.1 Each section of pipe shall be marked with the manu-
facturer’s distinguishing marking, the specification number, the
grade of pipe, and other marking if required and agreed upon
between the purchaser and the manufacturer.

23.2 Bar Coding—In addition to the requirements in 23.1,
bar coding is acceptable as a supplemental identification
method. The purchaser may specify in the order a specific bar
coding system to be used.

24. Keywords

24.1 arc welded steel pipe; fusion welded steel pipe; steel
pipe; welded steel pipe

SUMMARY OF CHANGES

Committee A01 has identified the location of selected changes to this standard since the last issue
(A139/A139M – 04 (2015)) that may impact the use of this standard. (Approved March 1, 2016.)

(1) Replaced withdrawn Chemical Composition Practice E59
with Test Methods, Practices, and Terminology A751.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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Designation: A312/A312M − 21 Used in USDOE-NE standards

Standard Specification for
Seamless, Welded, and Heavily Cold Worked Austenitic
Stainless Steel Pipes1

This standard is issued under the fixed designation A312/A312M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification2 covers seamless, straight-seam
welded, and heavily cold worked welded austenitic stainless
steel pipe intended for high-temperature and general corrosive
service.

NOTE 1—When the impact test criterion for a low-temperature service
would be 15 ft·lbf [20 J] energy absorption or 15 mils [0.38 mm] lateral
expansion, some of the austenitic stainless steel grades covered by this
specification are accepted by certain pressure vessel or piping codes
without the necessity of making the actual test. For example, Grades
TP304, TP304L, and TP347 are accepted by the ASME Pressure Vessel
Code, Section VIII Division 1, and by the Chemical Plant and Refinery
Piping Code, ASME B31.3, for service at temperatures as low as −425 °F
[−250 °C] without qualification by impact tests. Other AISI stainless steel
grades are usually accepted for service temperatures as low as −325 °F
[−200 °C] without impact testing. Impact testing may, under certain
circumstances, be required. For example, materials with chromium or
nickel content outside the AISI ranges, and for material with carbon
content exceeding 0.10 %, are required to be impact tested under the rules
of ASME Section VIII Division 1 when service temperatures are lower
than −50 °F [−45 °C].

1.2 Grades TP304H, TP309H, TP309HCb, TP310H,
TP310HCb, TP316H, TP321H, TP347H, and TP348H are
modifications of Grades TP304, TP309Cb, TP309S, TP310Cb,
TP310S, TP316, TP321, TP347, and TP348, and are intended
for service at temperatures where creep and stress rupture
properties are important.

1.3 Optional supplementary requirements are provided for
pipe where a greater degree of testing is desired. These
supplementary requirements call for additional tests to be made
and, when desired, it is permitted to specify in the order one or
more of these supplementary requirements.

1.4 Table X1.1 lists the standardized dimensions of welded
and seamless stainless steel pipe as shown in ASME B36.19.
These dimensions are also applicable to heavily cold worked
pipe. Pipe having other dimensions is permitted to be ordered

and furnished provided such pipe complies with all other
requirements of this specification.

1.5 Grades TP321 and TP321H have lower strength require-
ments for pipe manufactured by the seamless process in
nominal wall thicknesses greater than 3⁄8 in. [9.5 mm].

1.6 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. Within the text, the
SI units are shown in brackets. The values stated in each
system may not be exact equivalents; therefore, each system
shall be used independently of the other. Combining values
from the two systems may result in non-conformance with the
standard. The inch-pound units shall apply unless the “M”
designation of this specification is specified in the order.

NOTE 2—The dimensionless designator NPS (nominal pipe size) has
been substituted in this standard for such traditional terms as “nominal
diameter,” “size,” and “nominal size.”

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:3

A262 Practices for Detecting Susceptibility to Intergranular
Attack in Austenitic Stainless Steels

A370 Test Methods and Definitions for Mechanical Testing
of Steel Products

A941 Terminology Relating to Steel, Stainless Steel, Related
Alloys, and Ferroalloys

A999/A999M Specification for General Requirements for
Alloy and Stainless Steel Pipe

A1016/A1016M Specification for General Requirements for
Ferritic Alloy Steel, Austenitic Alloy Steel, and Stainless
Steel Tubes

E112 Test Methods for Determining Average Grain Size
1 This specification is under the jurisdiction of ASTM Committee A01 on Steel,

Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee
A01.10 on Stainless and Alloy Steel Tubular Products.

Current edition approved May 1, 2021. Published May 2021. Originally
approved in 1948. Last previous edition approved in 2019 as A312/A312M – 19.
DOI: 10.1520/A0312_A0312M-21.

2 For ASME Boiler and Pressure Vessel Code applications see related Specifi-
cation SA-312 in Section II of that Code.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

1

 

Copyright by ASTM Int'l (all rights reserved); Wed Nov 10 15:04:44 EST 2021
Downloaded/printed by
Sharon Scantlebury (Arizona Department of Water Resources) pursuant to License Agreement. No further reproductions authorized.

https://doi.org/10.1520/A0262
https://doi.org/10.1520/A0262
https://doi.org/10.1520/A0370
https://doi.org/10.1520/A0370
https://doi.org/10.1520/A0941
https://doi.org/10.1520/A0941
https://doi.org/10.1520/A0999_A0999M
https://doi.org/10.1520/A0999_A0999M
https://doi.org/10.1520/A1016_A1016M
https://doi.org/10.1520/A1016_A1016M
https://doi.org/10.1520/A1016_A1016M
https://doi.org/10.1520/E0112
http://www.astm.org/COMMIT/COMMITTEE/A01.htm
http://www.astm.org/COMMIT/SUBCOMMIT/A0110.htm


E381 Method of Macroetch Testing Steel Bars, Billets,
Blooms, and Forgings

E527 Practice for Numbering Metals and Alloys in the
Unified Numbering System (UNS)

2.2 ASME Standards:
B1.20.1 Pipe Threads, General Purpose
B36.10M Welded and Seamless Wrought Steel Pipe
B36.19 Stainless Steel Pipe
ASME Boiler and Pressure Vessel Code : Section VIII4

2.3 AWS Standard:
A5.9 Corrosion-Resisting Chromium and Chromium-Nickel

Steel Welding Rods and Electrodes5

2.4 Other Standard:
SAE J1086 Practice for Numbering Metals and Alloys

(UNS)6

3. Terminology

3.1 Definitions:
3.1.1 The definitions in Specification A999/A999M and

Terminology A941 are applicable to this specification.

4. Ordering Information

4.1 Orders for material to this specification shall conform to
the requirements of the current edition of Specification A999/
A999M.

5. General Requirements

5.1 Material furnished under this specification shall con-
form to the applicable requirements of the current edition of
Specification A999/A999M unless otherwise provided herein.

6. Materials and Manufacture

6.1 Manufacture:
6.1.1 The pipe shall be manufactured by one of the follow-

ing processes:
6.1.2 Seamless (SML) pipe shall be made by a process that

does not involve welding at any stage of production.
6.1.3 Welded (WLD) pipe shall be made using an automatic

welding process with no addition of filler metal during the
welding process.

6.1.4 Heavily cold-worked (HCW) pipe shall be made by
applying cold working of not less than 35 % reduction in
thickness of both wall and weld to a welded pipe prior to the
final anneal. No filler shall be used in making the weld. Prior
to cold working, the weld shall be 100 % radiographically
inspected in accordance with the requirements of ASME Boiler
and Pressure Vessel Code, Section VIII, Division 1, latest
revision, Paragraph UW-51.

6.1.5 Welded pipe and HCW pipe of NPS 14 and smaller
shall have a single longitudinal weld. Welded pipe and HCW
pipe of a size larger than NPS 14 shall have a single

longitudinal weld or shall be produced by forming and welding
two longitudinal sections of flat stock when approved by the
purchaser. All weld tests, examinations, inspections, or treat-
ments shall be performed on each weld seam.

6.1.6 At the option of the manufacturer, pipe shall be either
hot finished or cold finished.

6.1.7 The pipe shall be free of scale and contaminating
exogenous iron particles. Pickling, blasting, or surface finish-
ing is not mandatory when pipe is bright annealed. The
purchaser is permitted to require that a passivating treatment be
applied to the finished pipe.

6.2 Heat Treatment—All pipe shall be furnished in the
heat-treated condition in accordance with the requirements of
Table 2. Alternatively, for seamless pipe, immediately follow-
ing hot forming while the temperature of the pipes is not less
than the minimum solution treatment temperature specified in
Table 2, pipes shall be individually quenched in water or
rapidly cooled by other means (direct quenched).

7. Chemical Composition

7.1 The steel shall conform to the requirements as to
chemical composition prescribed in Table 1.

8. Product Analysis

8.1 At the request of the purchaser, an analysis of one billet
or one length of flat-rolled stock from each heat, or two pipes
from each lot shall be made by the manufacturer. A lot of pipe
shall consist of the following number of lengths of the same
size and wall thickness from any one heat of steel:

NPS Designator Lengths of Pipe in Lot
Under 2 400 or fraction thereof
2 to 5 200 or fraction thereof
6 and over 100 or fraction thereof

8.2 The results of these analyses shall be reported to the
purchaser or the purchaser’s representative, and shall conform
to the requirements specified in Section 7.

8.3 If the analysis of one of the tests specified in 8.1 does
not conform to the requirements specified in Section 7, an
analysis of each billet or pipe from the same heat or lot may be
made, and all billets or pipe conforming to the requirements
shall be accepted.

9. Permitted Variations in Wall Thickness

9.1 In addition to the implicit limitation of wall thickness
for seamless pipe imposed by the limitation on weight in
Specification A999/A999M, the wall thickness for seamless
and welded pipe at any point shall be within the tolerances
specified in Table 3, except that for welded pipe the weld area
shall not be limited by the “Over” tolerance. The wall thickness
and outside diameter for inspection for compliance with this
requirement for pipe ordered by NPS and schedule number is
shown in Table X1.1.

10. Tensile Requirements

10.1 The tensile properties of the material shall conform to
the requirements prescribed in Table 4.

4 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Two Park Ave., New York, NY 10016-5990, http://
www.asme.org.

5 Available from American Welding Society (AWS), 550 NW LeJeune Rd.,
Miami, FL 33126, http://www.aws.org.

6 Available from Society of Automotive Engineers (SAE), 400 Commonwealth
Dr., Warrendale, PA 15096-0001, http://www.sae.org.
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11. Mechanical Tests, Grain Size Determinations, and
Weld Decay Tests Required

11.1 Mechanical Testing Lot Definition—The term lot for
mechanical tests shall be as follows:

11.1.1 Where the final heat treated condition is obtained,
consistent with the requirements of 6.2, in a continuous furnace
or by quenching after hot forming, the term lot for mechanical
tests shall apply to all pipes of the same specified outside
diameter and specified wall thickness (or schedule) of the same
heat, heat treated in the same furnace at the same temperature,
time at heat, and furnace speed in the same production run, or
all pipes of the same specified outside diameter and specified

wall thickness (or schedule) of the same heat, hot formed and
quenched in the same production run.

11.1.2 Where the final heat treated condition is obtained,
consistent with the requirements of 6.2, in a batch-type furnace
equipped with recording pyrometers and automatically con-
trolled within a 50 °F [30 °C] or lesser range, the term lot shall
apply to all pipes of the same specified outside diameter and
specified wall thickness (or schedule), of the same heat,
subjected to the same finishing temperature within the same
production run.

11.1.3 Where the final heat treated condition is obtained,
consistent with the requirements of 6.2, in a batch-type furnace
not equipped with recording pyrometers and automatically
controlled within a 50 °F [30 °C] or lesser range, the term lot
shall apply to the larger of: (a) each 200 ft [60 m] or fraction
thereof and (b) those pipes heat treated in the same furnace
batch charge for pipes of the same specified outside diameter
and specified wall thickness (or schedule) that are produced
from the same heat of steel and are subjected to the same
finishing temperature within the same production run.

11.2 Transverse or Longitudinal Tension Test—One tension
test shall be made on a specimen for lots of not more than 100
pipes. Tension tests shall be made on specimens from two tubes
for lots of more than 100 pipes.

11.3 Flattening Test—For material heat treated in a continu-
ous furnace, by quenching after hot forming or in a batch-type
furnace equipped with recording pyrometers and automatically
controlled within a 50 °F [30 °C] or lesser range, flattening
tests shall be made on a sufficient number of pipe to constitute
5 % of the lot, but in no case less than 2 lengths of pipe. For
material heat treated in a batch-type furnace not equipped with
recording pyrometers and automatically controlled within a 50
°F [30 °C] or lesser range, flattening tests shall be made on 5 %
of the pipe from each heat treated lot.

11.3.1 For welded pipe a transverse-guided face bend test of
the weld may be conducted instead of a flattening test in
accordance with the method outlined in the steel tubular
product supplement of Test Methods and Definitions A370. For
welded pipe with a specified wall thickness over 3⁄8 in., two
side bend tests may be made instead of the face bend test. The

TABLE 2 Annealing Requirements

Grade or UNS DesignationA Heat Treating
TemperatureB

Cooling/Testing
Requirements

All grades not individually listed
below:

1900 °F [1040 °C] C

TP321H, TP347H, TP348H
Cold finished 2000 °F [1100 °C] D

Hot finished 1925 °F [1050 °C] D

TP304H, TP316H
Cold finished 1900 °F [1040 °C] D

Hot finished 1900 °F [1040 °C] D

TP309H, TP309HCb, TP310H,
TP310HCb

1900 °F [1040 °C] D

S30600 2010–2140 °F
[1100–1170 °C]

D

S30601 2010–2140 °F
[1100–1170 °C]

D

S30815, S31272 1920 °F [1050 °C] D

S31035 2160–2280 °F
[1180–1250 °C]

D

S31254, S32654 2100 °F [1150 °C] D

S31266 2100 °F [1150 °C] D

S31277 2050 °F [1120 °C] D

S31727, S32053 1975–2155 °F
[1080–1180 °C]

D

S33228 2050–2160 °F
[1120–1180 °C]

D

S34565 2050–2140 °F
[1120–1170 °C]

D

S34752 1940–2138 °F
[1060–1170 °C]

D

S35315 2010 °F [1100 °C] D

S38815 1950 °F [1065 °C] D

N08367 2025 °F [1110 °C] D

N08020 1700–1850 °F
[925–1010 °C]

D

N08028 2000 °F [1100 °C] D

N08029 2000 °F [1100 °C] D

N08810 2050 °F [1120 °C] D

N08811 2100 °F [1150 °C] D

N08904 2000 °F [1100 °C] D

N08925, N08926 2010–2100 °F
[1100–1150 °C]

D

A New designation established in accordance with Practice E527 and SAE J1086.
B Minimum, unless otherwise stated.
C Quenched in water or rapidly cooled by other means, at a rate sufficient to
prevent re-precipitation of carbides, as demonstrable by the capability of pipes,
heat treated by either separate solution annealing or by direct quenching, of
passing Practices A262, Practice E. The manufacturer is not required to run the
test unless it is specified on the purchase order (see Supplementary Requirement
S7). Note that Practices A262 requires the test to be performed on sensitized
specimens in the low-carbon and stabilized types and on specimens representa-
tive of the as-shipped condition for other types. In the case of low-carbon types
containing 3 % or more molybdenum, the applicability of the sensitizing treatment
prior to testing shall be a matter for negotiation between the seller and the
purchaser.
D Quenched in water or rapidly cooled by other means.

TABLE 3 Permitted Variations in Wall Thickness

Tolerance, % from Nominal
NPS Designator Over Under
1⁄8 to 21⁄2 incl., all t/D
ratios

20.0 12.5

3 to 18 incl., t/D up to
5 % incl.

22.5 12.5

3 to 18 incl., t/D > 5 % 15.0 12.5
20 and larger, welded,
all t/D ratios

17.5 12.5

20 and larger,
seamless, t/D up to
5 % incl.

22.5 12.5

20 and larger,
seamless, t/D > 5 %

15.0 12.5

where:
t = Nominal Wall Thickness
D = Ordered Outside Diameter
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ductility of the weld shall be considered acceptable when there
is no evidence of cracks in the weld or between the weld and
the base metal after bending. Test specimens from 5 % of the
lot shall be taken from the pipe or test plates of the same
material as the pipe, the test plates being attached to the end of
the cylinder and welded as a prolongation of the pipe longitu-
dinal seam.

11.4 Grain Size—Grain size determinations, in accordance
with Test Methods E112, shall be made on the grades listed in
Table 5. Grain size determinations shall be made on each heat

TABLE 4 Tensile Requirements
Grade UNS

Designation
Tensile

Strength, min
ksi [MPa]

Yield
Strength, min

ksi [MPa]

TP201 S20100 75 [515] 38 [260]
TP201LN S20153 95 [655] 45 [310]
. . . S20400 95 [635] 48 [330]
TPXM-19 S20910 100 [690] 55 [380]
TPXM-10 S21900 90 [620] 50 [345]
TPXM-11 S21904 90 [620] 50 [345]
TPXM-29 S24000 100 [690] 55 [380]
TP304 S30400 75 [515] 30 [205]
TP304L S30403 70 [485] 25 [170]
TP304H S30409 75 [515] 30 [205]
. . . S30415 87 [600] 42 [290]
TP304N S30451 80 [550] 35 [240]
TP304LN S30453 75 [515] 30 [205]
. . . S30600 78 [540] 35 [240]
. . . S30601 78 [540] 37 [255]
. . . S30615 90 [620] 40 [275]
. . . S30815 87 [600] 45 [310]
TP309S S30908 75 [515] 30 [205]
TP309H S30909 75 [515] 30 [205]
TP309Cb S30940 75 [515] 30 [205]
TP309HCb S30941 75 [515] 30 [205]
. . . S31002 73 [500] 30 [205]
TP310S S31008 75 [515] 30 [205]
TP310H S31009 75 [515] 30 [205]

S31035 95 [655] 45 [310]
TP310Cb S31040 75 [515] 30 [205]
TP310HCb S31041 75 [515] 30 [205]
. . . S31050:

t # 0.250 in.
[6.35 mm]

84 [580] 39 [270]

t > 0.250 in.
[6.35 mm]

78 [540] 37 [255]

. . . S31254:
t # 0.187 in. [5.00 mm] 98 [675] 45 [310]
t > 0.187 in. [5.00 mm] 95 [655] 45 [310]

. . . S31266 109 [750] 61 [420]

. . . S31272 65 [450] 29 [200]

. . . S31277 112 [770] 52 [360]
TP316 S31600 75 [515] 30 [205]
TP316L S31603 70 [485] 25 [170]
TP316H S31609 75 [515] 30 [205]
. . . S31635 75 [515] 30 [205]
TP316N S31651 80 [550] 35 [240]
TP316LN S31653 75 [515] 30 [205]
. . . S31655 92 [635] 45 [310]
TP317 S31700 75 [515] 30 [205]
TP317L S31703 75 [515] 30 [205]
. . . S31725 75 [515] 30 [205]
. . . S31726 80 [550] 35 [240]
. . . S31727 80 [550] 36 [245]
. . . S31730 70 [480] 25 [175]
. . . S31740 75 [515] 30 [205]
. . . S32053 93 [640] 43 [295]
TP321 S32100:

Welded
Seamless:

75 [515] 30 [205]

t # 0.375 in.
[9.50 mm]

75 [515] 30 [205]

t > 0.375 in.
[9.50 mm]

70 [485] 25 [170]

TP321H S32109:
Welded

Seamless:
75 [515] 30 [205]

t # 0.375 in.
[9.50 mm]

75 [515] 30 [205]

t > 0.375 in.
[9.50 mm]

70 [480] 25 [170]

. . . S32615 80 [550] 32 [220]

. . . S32654 109 [750] 62 [430]

. . . S33228 73 [500] 27 [185]

. . . S34565 115 [795] 60 [415]
TP347 S34700 75 [515] 30 [205]
TP347H S34709 75 [515] 30 [205]

TABLE 4 Continued

Grade UNS
Designation

Tensile
Strength, min

ksi [MPa]

Yield
Strength, min

ksi [MPa]

TP347LN S34751 75 [515] 30 [205]
. . . S34752 75 [515] 30 [205]
TP348 S34800 75 [515] 30 [205]
TP348H S34809 75 [515] 30 [205]
. . . S35045 70 [485] 25 [170]
. . . S35315

Welded 94 [650] 39 [270]
Seamless 87 [600] 38 [260]

TPXM-15 S38100 75 [515] 30 [205]
. . . S38815 78 [540] 37 [255]
Alloy 20 N08020 80 [550] 35 [240]

N08028 73 [500] 31 [214]
N08029 73 [500] 31 [214]

. . . N08367:
t # 0.187 in.
[5.00 mm]

100 [690] 45 [310]

t > 0.187 in.
[5.00 mm]

95 [655] 45 [310]

800 N08800
cold-worked

annealed
75 [515] 30 [205]

hot finished annealed 65 [450] 25 [170]
800H N08810 65 [450] 25 [170]

N08811 65 [450] 25 [170]
. . . N08904 71 [490] 31 [215]
. . . N08925 87 [600] 43 [295]
. . . N08926 94 [650] 43 [295]

Elongation in 2 in. or
50 mm (or 4D), min, %

Longi-
tudinal

Trans-
verse

All Grades except S31050 and S32615 35 25

S32615, S31050 25 . . .

S31277, N08925,
N08028, N08029

40 . . .

N08367, N08020,
N08800, N08810,
N08811

30 . . .

TABLE 5 Grain Size Requirements

Grade UNS Designation Grain Size
. . . N08810 5 or coarser
. . . N08811 5 or coarser

TP304H S30409 7 or coarser
TP309H S30909 6 or coarser

TP309HCb S30940 6 or coarser
TP310H S31009 6 or coarser

TP310HCb S31041 6 or coarser
TP316H S31609 7 or coarser
TP321H S32109 7 or coarser

. . . S32615 3 or finer
TP347H S34709 7 or coarser
TP348H S34809 7 or coarser
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treatment lot, as defined in 11.1, for the same number of pipes
as prescribed for the flattening test in 11.3. The grain size
results shall conform to the requirements prescribed in Table 5.

11.5 HCW pipe shall be capable of passing the weld decay
tests listed in Supplementary S9 with a weld metal to base
metal loss ratio of 0.90 to 1.1. The test is not required to be
performed unless S9 is specified in the purchase order.

12. Hydrostatic or Nondestructive Electric Test

12.1 Each pipe shall be subjected to the nondestructive
electric test or the hydrostatic test. The type of test to be used
shall be at the option of the manufacturer, unless otherwise
specified in the purchase order.

12.2 The hydrostatic test shall be in accordance with Speci-
fication A999/A999M, unless specifically exempted under the
provisions of 12.3.

12.3 For pipe whose dimensions equal or exceed NPS10,
the purchaser, with the agreement of the manufacturer, is
permitted to waive the hydrostatic test requirement when in
lieu of such test the purchaser performs a system test. Each
length of pipe furnished without the completed manufacturer’s
hydrostatic test shall include with the mandatory markings the
letters “NH.”

12.4 The nondestructive electric test shall be in accordance
with Specification A999/A999M.

13. Lengths

13.1 Pipe lengths shall be in accordance with the following
regular practice:

13.1.1 Unless otherwise agreed upon, all sizes from NPS
1⁄8 to and including NPS 8 are available in a length up to 24 ft
with the permitted range of 15 to 24 ft. Short lengths are
acceptable and the number and minimum length shall be
agreed upon between the manufacturer and the purchaser.

13.1.2 If definite cut lengths are desired, the lengths re-
quired shall be specified in the order. No pipe shall be under the
specified length and no pipe shall be more than 1⁄4 in. [6 mm]
over the specified length.

13.1.3 No jointers are permitted unless otherwise specified.

14. Workmanship, Finish, and Appearance

14.1 The finished pipes shall be reasonably straight and
shall have a workmanlike finish. Removal of imperfections by
grinding is permitted, provided the wall thicknesses are not
decreased to less than that permitted in the Permissible
Variations in Wall Thickness section of Specification A999/
A999M.

15. Repair by Welding

15.1 For welded pipe whose diameter equals or exceeds
NPS 6, and whose nominal wall thickness equals or exceeds
0.200, it is permitted to make weld repairs to the weld seam
with the addition of compatible filler metal using the same
procedures specified for plate defects in the section on Repair
by Welding of Specification A999/A999M.

15.2 Weld repairs of the weld seam shall not exceed 20 % of
the seam length.

15.3 Weld repairs shall be made only with the gas tungsten-
arc welding process using the same classification of bare filler
rod qualified to the most current AWS Specification A5.9 as the
grade of stainless steel pipe being repaired and as shown in
Table 6. Alternatively, subject to approval by the purchaser,
weld repairs shall be made only with the gas tungsten-arc
welding process using a filler metal more highly alloyed than
the base metal when needed for corrosion resistance or other
properties.

15.4 Pipes that have had weld seam repairs with filler metal
shall be uniquely identified and shall be so stated and identified
on the certificate of tests. When filler metal other than that
listed in Table 6 is used, the filler metal shall be identified on
the certificate of tests.

TABLE 6 Pipe and Filler Metal Specification

Pipe Filler Metal

Grade
UNS

Designation
AWS A5.9

Class
UNS Designation

TP201 S20100 . . . . . . . . .
TP201LN S20153 . . . . . . . . .
TP304 S30400 ER308 S30800, W30840
TP304L S30403 ER308L S30883, W30843
TP304N S30451 ER308 S30880, W30840
TP304LN S30453 ER308L S30883, W30843
TP304H S30409 ER308 S30880, W30840
. . . S30601 . . . . . .
TP309Cb S30940 . . . . . . . . .
TP309S S30908 . . . . . . . . .
TP310Cb S31040 . . . . . . . . .
TP310S S31008 . . . . . . . . .
. . . S31266 ERNiCrMo-4 N10276

ERNiCrMo-10 N06022
ERNiCrMo-13 N06059
ERNiCrMo-14 N06686
ERNiCrMo-17 N06200

S31272 . . . . . . . . .
TP316 S31600 ER316 S31680, W31640
TP316L S31603 ER316L S31683, W31643
TP316N S31651 ER316 S31680, W31640
TP316LN S31653 ER316L S31683, W31643
. . . S31655 . . . . . . . . .
TP316H S31609 ER316H S31680, W31640
. . . S31730 ERNiCr-3, or

ERNiCrMo-3,
or
ERNiCrMo-4

N06082, N06625, N10276

S31740 ERNiCrCoMo-1
or ERNiCrMo-3

N06617, N06625

TP321 S32100 ER321
ER347

S32180, W32140
S34780, W34740

TP347 S34700 ER347 S34780, W34740
TP348 S34800 ER347 S34780, W34740
TPXM-19 S22100 ER209 S20980, W32240
TPXM-29 S28300 ER240 S23980, W32440
. . . N08367 . . . N06625
Alloy 20 N08020 ER320 N08021

ER320LR N08022
N08028 ER383 N08028
N08029 ERNiCrMo-3A N06625

ERNiCrMo-13A N06059
. . . S20400 ER209 S20980, W32240
800 N08800 ERNiCr-3A N06082
800H N08810 ERNiCr-3A N06082

N08811 ERNiCr-3A N06082
. . . N08925 . . . N06625
. . . N08926 . . . N06625
AAWS A5.14 Class.
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16. Certification

16.1 In addition to the information required by Specification
A999/A999M, the certification shall state whether or not the
material was hydrostatically tested. If the material was nonde-
structively tested, the certification shall so state and shall state
which standard practice was followed and what reference
discontinuities were used.

17. Marking

17.1 In addition to the marking specified in Specification
A999/A999M, the marking shall include the NPS (nominal
pipe size) or outside diameter and schedule number or average
wall thickness, heat number, and NH when hydrotesting is not
performed and ET when eddy-current testing is performed or
UT when ultrasonic testing is performed. The marking shall
also include the manufacturer’s private identifying mark, the
marking requirement of 12.3, if applicable, and whether
seamless (SML), welded (WLD), or heavily cold-worked
(HCW). For Grades TP304H, TP316H, TP321H, TP347H,
TP348H, and S30815, the marking shall also include the heat
number and heat-treatment lot identification. If specified in the
purchase order, the marking for pipe larger than NPS 4 shall
include the weight.

18. Government Procurement

18.1 Scale Free Pipe for Government Procurement:
18.1.1 When specified in the contract or order, the following

requirements shall be considered in the inquiry, contract or
order, for agencies of the U.S. Government where scale free
pipe or tube is required. These requirements shall take prece-
dence if there is a conflict between these requirements and the
product specifications.

18.1.2 The requirements of Specification A999/A999M for
pipe and Specification A1016/A1016M for tubes shall be
applicable when pipe or tube is ordered to this specification.

18.1.3 Pipe and tube shall be one of the following grades as
specified herein:

Grade UNS Designation
TP304 S30400
TP304L S30403
TP304N S30451
TP316 S31600
TP316L S31603
TP316N S31651
TP317 S31700
TP317L S31703
TP321 S32100
TP347 S34700

18.1.4 Part Number:
Example: ASTM A312/A312M Pipe 304 NPS 12 SCH 40S
SMLS

Specification Number ASTM A312
Pipe P
Grade 304
NPS 12
Wall 0.375
SMLS OR WELDED SML

18.1.4.1
Specification Number ASTM A312
Tube T
Grade 304
Outside Diameter 0.250
Wall 0.035
SMLS OR WELDED WLD

18.1.5 Ordering Information—Orders for material under
this specification shall include the following in addition to the
requirements of Section 4:

18.1.5.1 Pipe or tube,
18.1.5.2 Part number,
18.1.5.3 Ultrasonic inspection, if required,
18.1.5.4 If shear wave test is to be conducted in two

opposite circumferential directions,
18.1.5.5 Intergranular corrosion test, and
18.1.5.6 Level of preservation and packing required.

19. Keywords

19.1 austenitic stainless steel; seamless steel pipe; stainless
steel pipe; steel pipe; welded steel pipe

SUPPLEMENTARY REQUIREMENTS

One or more of the following supplementary requirements shall apply only when specified in the
purchase order. The purchaser may specify a different frequency of test or analysis than is provided
in the supplementary requirement. Subject to agreement between the purchaser and manufacturer,
retest and retreatment provisions of these supplementary requirements may also be modified.

S1. Product Analysis

S1.1 For all pipe NPS 5 and larger in nominal size there shall
be one product analysis made of a representative sample from
one piece for each ten lengths or fraction thereof from each
heat of steel.

S1.2 For pipe smaller than NPS 5 there shall be one product
analysis made from ten lengths per heat of steel or from 10 %
of the number of lengths per heat of steel, whichever number
is smaller.

S1.3 Individual lengths failing to conform to the chemical
requirements specified in Section 7 shall be rejected.

S2. Transverse Tension Tests

S2.1 There shall be one transverse tension test made from
one end of 10 % of the lengths furnished per heat of steel. This
requirement is applicable only to pipe NPS 8 and larger.

S2.2 If a specimen from any length fails to conform to the
tensile properties specified that length shall be rejected.

S3. Flattening Test

S3.1 The flattening test of Specification A999/A999M shall
be made on a specimen from one end or both ends of each pipe.
Crop ends may be used. If this supplementary requirement is
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specified, the number of tests per pipe shall also be specified.
If a specimen from any length fails because of lack of ductility
prior to satisfactory completion of the first step of the flattening
test requirement, that pipe shall be rejected subject to retreat-
ment in accordance with Specification A999/A999M and
satisfactory retest. If a specimen from any length of pipe fails
because of a lack of soundness that length shall be rejected,
unless subsequent retesting indicates that the remaining length
is sound.

S4. Etching Tests

S4.1 The steel shall be homogeneous as shown by etching
tests conducted in accordance with the appropriate portions of
Method E381. Etching tests shall be made on a cross section
from one end or both ends of each pipe and shall show sound
and reasonably uniform material free of injurious laminations,
cracks, and similar objectionable defects. If this supplementary
requirement is specified, the number of tests per pipe required
shall also be specified. If a specimen from any length shows
objectionable defects, the length shall be rejected, subject to
removal of the defective end and subsequent retests indicating
the remainder of the length to be sound and reasonably uniform
material.

S5. Radiographic Examination

S5.1 The entire length of weld in each double welded pipe
shall be radiographically examined, using X-radiation, in
accordance with Paragraph UW-51 of Section VIII Division 1
of the ASME Boiler and Pressure Vessel Code. In addition to
the marking required by Section 13 each pipe shall be marked
“RT” after the specification and grade. Requirements of S5
shall be required in the certification.

S6. Stabilizing Heat Treatment

S6.1 Subsequent to the solution anneal required in 6.2,
Grades TP309HCb, TP310HCb, TP321, TP321H, TP347,
TP347H, TP348, and TP348H shall be given a stabilization
heat treatment at a temperature lower than that used for the
initial solution annealing heat treatment. The temperature of
stabilization heat treatment shall be as agreed upon between the
purchaser and vendor.

S7. Intergranular Corrosion Test

S7.1 When specified, material shall pass intergranular cor-
rosion tests conducted by the manufacturer in accordance with
Practices A262, Practice E.

S7.1.1 Practice E requires testing on the sensitized condi-
tion for low carbon or stabilized grades, and on the as-shipped
condition for other grades. The applicability of this test and the
preparation of the sample for testing for grades containing
greater than 3 % molybdenum shall be as agreed by the
purchaser and manufacturer.

NOTE S7.1—Practice E requires testing on the sensitized condition for
low carbon or stabilized grades, and on the as-shipped condition for other
grades.

S7.2 A stabilization heat treatment in accordance with
Supplementary Requirement S6 may be necessary and is
permitted in order to meet this requirement for the grades
containing titanium or columbium, particularly in their H
versions.

S8. Minimum Wall Pipe

S8.1 When specified by the purchaser, pipe shall be fur-
nished on a minimum wall basis. The wall of such pipe shall
not fall below the thickness specified. In addition to the
marking required by Section 17, the pipe shall be marked S8.

S9. Weld Decay Test

S9.1 When specified in the purchase order, one sample from
each lot of pipe shall be subject to testing in a boiling solution
of 50 % reagent grade hydrochloric acid and 50 % water.

S9.2 The sample, of approximately 2–in. [50–mm] length,
shall be prepared from a production length of pipe. Depending
on the size of the pipe, it is permitted to section the sample
longitudinally to allow it to fit in the Erlenmeyer flask. As a
minimum, the tested sample shall include the entire weld and
adjacent area and the full length of base metal 180° across from
the weld. All burrs and sharp edges shall be removed by light
grinding. Dust and grease shall be removed by cleaning with
soap and water or other suitable solvents.

S9.3 The hydrochloric acid solution shall be prepared by
slowly adding reagent grade (approximately 37 %) hydrochlo-
ric acid to an equal volume of distilled water.

Warning—Protect eyes and use rubber gloves when han-
dling acid. Mixing and testing shall be performed in a
protective enclosure.

S9.4 The test container shall be a 1–L Erlenmeyer flask
equipped with ground-glass joints and an Ahline condenser.
The volume of the solution shall be approximately 700 mL.

S9.5 The thickness of the weld and the base metal 180°
from the weld shall be measured near both ends of the sample.
These measurements shall be made with a micrometer with an
anvil shape suitable for measuring the thickness with an
accuracy to at least 0.001 in. [0.025 mm].

S9.6 The sample sections, both weld and base metal, shall
be immersed in the flask containing the solution. Boiling chips
shall be added and the solution brought to a boil. Boiling shall
be maintained through the duration of the test. The time of
testing shall be that which is required to remove 40 to 60 % of
the original base metal thickness (usually 2 h or less). If more
than 60 % of the base metal thickness remains, it is permitted
to terminate the test after 24 h.

S9.7 At the end of the test period, the samples shall be
removed from the solution, rinsed with distilled water, and
dried.

S9.8 The thickness measurements as in S9.5 shall be re-
peated. The anvil shape of the micrometer used shall be
suitable for measuring the minimum remaining thickness with
an accuracy to at least 0.001 in. [0.025 mm].

S9.9 The corrosion ratio, R, shall be calculated as follows:

R 5 ~W0 2 W! ⁄~B0 2 B!

where:
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W0 = average weld-metal thickness before the test,
W = average weld-metal thickness after the test,
B0 = average base-metal thickness before the test, and
B = average base-metal thickness after the test,

S9.9.1 The corrosion ratio for HCW pipe shall be as
specified in 11.5.

S9.9.2 The corrosion ratio shall be 1.25 or less, or as further
restricted in the purchase order, when the weld decay test is
specified for welded (WLD) pipe.

APPENDIX

(Nonmandatory Information)

X1. DIMENSIONS OF WELDED AND SEAMLESS STAINLESS STEEL PIPE

X1.1 Table X1.1 is based on Table number 1 of the
American National Standard for stainless steel pipe (ASME
B36.19) but not identical.

TABLE X1.1 Dimensions of Welded and Seamless Stainless Steel Pipe

NOTE 1—The decimal thickness listed for the respective pipe sizes represents their nominal or average wall dimensions.
NPS

Designator
Outside Diameter Nominal Wall Thickness

in. mm Schedule 5SA Schedule 10SA Schedule 40S Schedule 80S

in. mm in. mm in. mm in. mm

1⁄8 0.405 10.3 ... ... 0.049 1.24 0.068 1.73 0.095 2.41
1⁄4 0.540 13.7 ... ... 0.065 1.65 0.088 2.24 0.119 3.02
3⁄8 0.675 17.1 ... ... 0.065 1.65 0.091 2.31 0.126 3.20
1⁄2 0.840 21.3 0.065 1.65 0.083 2.11 0.109 2.77 0.147 3.73
3⁄4 1.050 26.7 0.065 1.65 0.083 2.11 0.113 2.87 0.154 3.91

1 1.315 33.4 0.065 1.65 0.109 2.77 0.133 3.38 0.179 4.55
11⁄4 1.660 42.2 0.065 1.65 0.109 2.77 0.140 3.58 0.191 4.85
11⁄2 1.900 48.3 0.065 1.65 0.109 2.77 0.145 3.68 0.200 5.08
2 2.375 60.3 0.065 1.65 0.109 2.77 0.154 3.91 0.218 5.54
21⁄2 2.875 73.0 0.083 2.11 0.120 3.05 0.203 5.16 0.276 7.01
3 3.500 88.9 0.083 2.11 0.120 3.05 0.216 5.49 0.300 7.62
31⁄2 4.000 101.6 0.083 2.11 0.120 3.05 0.226 5.74 0.318 8.08
4 4.500 114.3 0.083 2.11 0.120 3.05 0.237 6.02 0.337 8.56
5 5.563 141.3 0.109 2.77 0.134 3.40 0.258 6.55 0.375 9.53
6 6.625 168.3 0.109 2.77 0.134 3.40 0.280 7.11 0.432 10.97
8 8.625 219.1 0.109 2.77 0.148 3.76 0.322 8.18 0.500 12.70

10 10.750 273.1 0.134 3.40 0.165 4.19 0.365 9.27 0.500B 12.70B

12 12.750 323.9 0.156 3.96 0.180 4.57 0.375B 9.53B 0.500B 12.70B

14 14.000 355.6 0.156 3.96 0.188B 4.78B 0.375B 9.53B 0.500B 12.70B

16 16.000 406.4 0.165 4.19 0.188B 4.78B 0.375B 9.53B 0.500B 12.70B

18 18.000 457 0.165 4.19 0.188B 4.78B 0.375B 9.53B 0.500B 12.70B

20 20.000 508 0.188 4.78 0.218B 5.54B 0.375B 9.53B 0.500B 12.70B

22 22.000 559 0.188 4.78 0.218B 5.54B ... ... ... ...
24 24.000 610 0.218 5.54 0.250 6.35 0.375B 9.53B 0.500B 12.70B

30 30.000 762 0.250 6.35 0.312 7.92 ... ... ... ...
A Schedules 5S and 10S wall thicknesses do not permit threading in accordance with the American National Standard for Pipe Threads (ASME B1.20.1).
B These do not conform to the American National Standard for Welded and Seamless Wrought Steel Pipe (ASME B36.10M).
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SUMMARY OF CHANGES

Committee A01 has identified the location of selected changes to this standard since the last issue
(A312/A312M – 19) that may impact the use of this standard. (Approved May 1, 2021.)

(1) Added UNS designation S31740 to Table 1, Table 4, and
Table 6.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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ATTACHMENT A6 



10/19/21, 10:59 AM State of Arizona Mail - Fwd: Rulemaking moratorium exemption approval - ADWR expedited rulemaking for Licensing Timefram…

https://mail.google.com/mail/u/0/?ik=66ef245267&view=pt&search=all&permthid=thread-f%3A1714070511536110073%7Cmsg-f%3A17140705115361… 1/2

Fwd: Rulemaking moratorium exemption approval - ADWR expedited rulemaking for
Licensing Timeframes, Assured and Adequate Water Supply, Well Construction, and
Dam Saftey
1 message

---------- Forwarded message --------- 
From: Chuck Podolak <cpodolak@az.gov> 
Date: Thu, May 20, 2021 at 12:07 PM 
Subject: Rulemaking moratorium exemption approval - ADWR expedited rulemaking for Licensing Timeframes, Assured 
and Adequate Water Supply, Well Construction, and Dam Saftey 
To: Tom Buschatzke <tbuschatzke@azwater.gov>, Ken Slowinski <kcslowinski@azwater.gov> 

Director Buschatzke,

I am sending this message after having reviewed the attached revised request by the Arizona Department of Water 
Resources (Department), to initiate expedited rulemaking in order to amend licensing timeframes, assured and adequate 
water supply rules, well construction rules, and dam safety rules in 12 A.A.C. Chapter 15 without adding any additional 
rules. 

I understand this request has been submitted to make updates that were identified in a recent Fire-Year Rule Review, and 
two recently-passed bills (SB 1274 and SB1366) by the Arizona Legislature. The rulemaking will remove outdated 
references in the rules, provide more certainty to applicants by establishing additional licensing timeframes for the 
Department, and reduce disincentives for revising assured and adequate water supply applications. These rules will 
reduce the regulatory burden on the public. I believe that this request meets the criteria for an exemption to the 
rulemaking moratorium set forth in Executive Order 2020-02 under criteria (1)(b) and (1)(f).

Furthermore, because the proposed rulemaking will not add additional rules, the requirement in criteria (2) of Executive 
Order 2020-02 for submission of rules recommended for elimination does not apply. 

Based on the authority provided from Gretchen Conger, I am hereby approving the expedited rulemaking exemption so 
the Department can proceed.

I am available for any questions you may have.

Chuck Podolak
Natural Resources Policy Advisor
Office of Governor Doug Ducey 
1700 W Washington St, Suite 800 
Phoenix, AZ 85007 
O: 602.542.1782 
C: 602.769.7566
E: cpodolak@az.gov

mailto:cpodolak@az.gov
mailto:tbuschatzke@azwater.gov
mailto:kcslowinski@azwater.gov
https://www.google.com/maps/search/1700+W+Washington+St,+Suite+800+Phoenix,+AZ+85007?entry=gmail&source=g
https://www.google.com/maps/search/1700+W+Washington+St,+Suite+800+Phoenix,+AZ+85007?entry=gmail&source=g
mailto:cpodolak@az.gov
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May 20, 2021 
 
 
Charles Podolak 
Natural Resources Policy Advisor, Office of the Governor 
1700 W. Washington 
Phoenix, AZ  85007-2888 
 
Re: Request for Exemption from Rulemaking Moratorium to Conduct Rulemakings related to 
 Licensing Timeframes, Assured and Adequate Water Supply, Well Construction and Dam Safety 
 
Dear Mr. Podolak, 
 
Pursuant to Executive Order 2021-02, paragraph 1 the Arizona Department of Water Resources 
(Department) requests approval to conduct rulemakings related to the Department’s licensing 
timeframes, the assured and adequate water supply program, well construction standards and dam 
safety requirements.  The Department requests approval to conduct these rulemakings as expedited 
rulemakings pursuant to A.R.S. § 41-1027 because the rulemakings will not increase the cost of 
regulatory compliance, increase a fee or reduce procedural rights of persons regulated and the 
rulemakings will comply with one or more of the criteria set forth in A.R.S. § 41-1027(A).  A description 
of each requested rulemaking, and the justification for the rulemaking, is set forth below.   
 
I. Licensing Timeframe Rule (A.A.C. R12-15-401) 

 
1. Amend Table A of R12-15-401 to add licensing timeframes for 15 applications for which the 
 Department issues a license, but for which there are currently no licensing timeframes 

 
a. Description 
 

Each state agency is required by A.R.S. § 41-1073(A) to establish by rule an overall 
timeframe during which the agency will either grant or deny each type of license that it 
issues.  An agency’s rule regarding the overall time frame for each type of license must 
state separately the administrative completeness review time frame and the substantive 
review time frame.  Pursuant to A.R.S. § 41-1077(A), if an agency does not issue a written 
notice granting or denying a license within the overall time frame, the agency must refund 
all fees charged for reviewing and acting on the application for the license and excuse 

THOMAS BUSCHATZKE 
Director 

DOUGLAS A. DUCEY 
Governor  

ARIZONA DEPARTMENT of WATER RESOURCES 
1110 West Washington Street, Suite 310 

Phoenix, Arizona 85007 
602.771.8500 
azwater.gov 
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payment of any such fees that have not yet been paid.  Pursuant to A.R.S. § 41-2077(B), 
except for license applications that are not subject to substantive review, the agency must 
also pay a penalty to the state general fund for each month after the expiration of the 
overall time frame until the agency grants or denies the license.   

 
The Department’s licensing timeframes are set forth in A.A.C. R12-15-401, Table A.  In 
preparing its most recent Five-Year Rule Review Report to the Governor’s Regulatory 
Review Council, the Department reviewed Table A and determined that the table does not 
include licensing timeframes for the following applications for which the Department 
issues a license: 
 

1) Final petition to establish new service area right by a city, town or private water 
company. 

2) Application for permit to transport groundwater away from the Yuma 
groundwater basin pursuant to A.R.S. § 45-547. 

3) Application for substitution of acres to allow irrigation with Central Arizona 
Project water in an active management area. 

4) Application for approval of development plan to retire irrigation grandfathered 
right for a Type 1 non-irrigation grandfathered right.  

5) Application for re-issuance of drill card. 
6) Application for assignment of Type A certificate of assured water supply. 
7) Application for assignment of Type B certificate of assured water supply. 
8) Application for classification of Type A certificate of assured water supply 

pursuant to R12-15-707. 
9) Application for new certificate of assured water supply pursuant to R12-15-

704(G). 
10) Application for letter stating that owner is not required to obtain a certificate of 

assured water supply pursuant to R12-15-704(M). 
11) Application for extinguishment of grandfathered right for extinguishment credits. 
12) Application for conveyance of extinguishment credits. 
13) Application for exemption from adequate water supply requirements pursuant to 

A.R.S. § 45-108.02. 
14) Exemption from adequate water supply requirements pursuant to A.R.S. § 45-

108.03. 
15) Application for equipment license for weather control or cloud modification. 

 
The Department requests permission to amend Table A of R12-15-401 to add licensing 
timeframes for the applications listed above.  With this rule amendment, Table A will 
include licensing timeframes for all licenses issued by the Department.   
 

b. Justification    

This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 
2021-02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the 
public, while achieving the same regulatory objective.  Establishing licensing timeframes 
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for the 15 applications listed above will reduce or ameliorate a regulatory burden on the 
public by providing applicants and potential applicants greater certainty regarding the 
timeframe by which the Department will either grant or deny an application.  This greater 
certainty will allow applicants to better plan activities associated with the licenses and will 
provide potential applicants a better understanding of when they can expect to receive a 
decision if they submit an application.  The consequences imposed on the Department if it 
does not comply with the timeframes will make it more likely that applicants will receive a 
decision on an application within a reasonable period of time.   

 
2. Amend Table A of R12-15-401 to lengthen the administrative review timeframe and shorten 
 the substantive review timeframe for two existing licensing timeframes 
 

a. Description 
 

The Department has determined that the existing administrative review timeframe and 
substantive review timeframe for two of its adequate water supply licenses listed in Table 
A of R12-15-401 are out of balance because not enough time is allowed for the 
administrative review timeframe, while too much time is allowed for the substantive 
review timeframe.  Those licenses are: (1) water report, listed in Table A, No. 73; and (2) 
analysis of adequate water supply, listed in Table A, No. 75.  Additional time is needed in 
the administrative review timeframe to allow the Department sufficient time to review 
hydrologic studies submitted with the applications to determine whether they are 
complete.  Adding additional time to the administrative review timeframe will allow the 
Department to reduce its substantive review of the applications by equivalent amount of 
time.   

 
The Department requests approval to adjust the administrative review timeframe and 
substantive review timeframe for an analysis of adequate water supply by increasing the 
administrative review timeframe from 60 days to 90 days and reducing the substantive 
review timeframe from 60 days to 30 days.  The Department requests approval to adjust 
the administrative review timeframe and substantive review timeframe for a water report 
by increasing the administrative review timeframe from 60 days to 75 days and reducing 
the substantive review timeframe from 60 days to 45 days.  For both licenses, the overall 
timeframe of 120 days will not be changed.   

 
b. Justification 
  

This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 
2021-02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the 
public, while achieving the same regulatory objective.  Increasing the administrative 
review timeframes for the two licenses described above will provide the Department 
more time to review hydrologic studies submitted with the applications to determine if 
they contain are complete.  This will likely reduce the information requested by the 
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Department during the substantive review timeframe for these applications, which will 
streamline the review process.  The corresponding reduction of the substantive review 
timeframe will mean that there will be no increase in the overall timeframe. 

 
3. Amend Table A of R12-15-401 to correct the statutory authorities cited for two licenses 

 
a. Description 

 
In preparing its most recent Five-Year Rule Review Report to the Governor’s Regulatory 
Review Council, the Department discovered that the statutory authorities cited for the 
following two licenses in Table A of R12-15-401 are incorrect: (1) permit to appropriate 
water for an instream flow, listed in Table A, No. 5; and (2) reversal of substitution of acres 
irrigated with Central Arizona Project water, listed in Table A, No. 20.  The Department 
requests approval to amend Table A to correct the statutory authorities for these licenses.   
 

b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-
02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, 
while achieving the same regulatory objective.  Correcting the statutory authorities for the 
licenses described above will eliminate confusion by the public regarding the authority 
under which the Department issues the licenses and will provide members of the public 
with accurate citations to the statutory authority should they wish to review the statutes.   
 

II. Assured and Adequate Water Supply Rules (A.A.C. R12-15-701, et seq.) 
 

1. Amend the Assured and Adequate Water Supply Rules to provide for a reduction in demand for 
an application for a certificate or designation of assured water supply if a gray water reuse 
system will be installed 
 
a. Description 

 
In 2006, A.R.S. § 45-576(H) was amended to provide that on or before January 1, 2008, the 
Department’s assured and adequate water supply (AAWS) rules shall provide for a 
reduction in water demand for an application for a designation of assured water supply or 
a certificate of assured water supply if a gray water reuse system will be installed that 
meets the requirements of the rules adopted by the Department of Environmental Quality 
for gray water systems, and if the application is for a certificate of assured water supply, 
the land for which the certificate is sought must qualify as a member land in a conservation 
district pursuant to title 48, chapter 22, article 4.  In 2007, the Department began working 
on a rule package that included an amendment to the AAWS rules to provide for a 
reduction in water demand if a gray water reuse system will be used in a subdivision.  The 
Department put that rule package on hold to comply with the rulemaking moratorium that 
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became effective in January 2009.  The Department requests approval to conduct a 
rulemaking to make this amendment to its AAWS rules. 
 

b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-
02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, 
while achieving the same regulatory objective.  Reducing water demand for an application 
for a certificate or designation of assured water supply if a gray water reuse system will be 
installed will reduce the applicant’s burden of demonstrating an assured water supply for 
the use because it will reduce the volume of water that the applicant must demonstrate is 
physically, continuously and legally available for at least 100 years and that is consistent 
with the management goal of the active management area (AMA).   
 

2. Amend the Assured and Adequate Water Supply rules to include criteria for determining 
whether to grant an exemption from the adequate water supply requirements pursuant to 
A.R.S. § 45-108.03 
 
a. Description 

 
In 2007, the Arizona Legislature enacted SB 1575 (Laws 2007, Ch. 240) authorizing cities, 
towns and counties outside of AMAs to adopt regulations requiring developers of new 
subdivisions within their jurisdiction to demonstrate a 100-year adequate water supply in 
order to receive plat approval and a public report.  SB 1575 also added a new section 45-
108.03, which provides that a subdivider in a mandatory water adequacy jurisdiction may 
apply to the Director for an exemption from the adequate water supply requirements, and 
the Director shall grant the exemption, if both of the following apply: (1) the water supply 
project that will serve the subdivision will not be capable of serving the subdivision with 
sufficient water to meet its demands in a timely manner because either the physical works 
for delivering the water are not complete, but will be complete within 20 years, or the 
subdivision will be served with Colorado River water by a water provider that does not 
currently have the legal right to serve the water to the subdivision, but the water provider 
has an existing contract for the water and will have the legal right to serve the water to the 
subdivision within 20 years; and (2) the subdivision will have an adequate water supply 
when the construction of the physical works is complete or the water supply is legally 
available to serve the subdivision, and the interim water supply meets all the criteria for an 
adequate water supply except that the water supply will not be available for 100 years. 
 
Section 10(B) of SB 1575 provides that the Director shall amend the AAWS rules to include 
criteria for making determinations pursuant to A.R.S. § 45-108.03.  On December 19, 2008, 
the Department published a Notice of Proposed Rulemaking to amend the AAWS to include 
the criteria.  However, prior to submitting a Notice of Final Rulemaking to the Governor’s 
Regulatory Review Council, the Department put the rule package on hold to comply with 
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the rulemaking moratorium.  The Department requests approval to conduct a rulemaking 
to make this amendment to its AAWS rules. 
 
b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-
02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, 
while achieving the same regulatory objective.  Amending the AAWS rules to include the 
criteria under which the Director will make determinations under A.R.S. § 45-108.03 will 
reduce the regulatory burden on the public by providing the public with certainty regarding 
the criteria that must be met to obtain an exemption from the water adequacy 
requirements under the statute.  This will allow potential applicants to know whether they 
likely will qualify for the exemption and what criteria they must demonstrate in their 
applications to obtain an exemption.  It will also allow the Department to process 
applications in a more efficient manner, which will reduce the time necessary for the 
Department to process the applications, as well as reducing the hourly fee charged to the 
applicants.    
 

3. Amend the Assured and Adequate Water Supply rules to comply with the provisions of SB 1274 
enacted in 2021 
 
a. Description 

During the 2021 Arizona legislative session, the Legislature passed SB 1274 (Laws 2021, 
Chapter 17).  SB 1274 makes the following changes to Title 45, Arizona Revised Statutes, 
relating to the assured water supply program: 

1) Adds a new section 45-576.08, which: (1) provides that the Director shall not 
review the physical availability of groundwater and stored water to be recovered 
outside of the area of impact of storage for an application to modify a designation 
of assured water supply in the Pinal AMA if certain criteria are met; (2) specifies 
that stored water recovered under certain conditions is deemed to be physically 
available for purposes of an assured water supply designation; and (3) defines 
“area of impact of storage,” “long-term storage credit” and “stored water.”   

2) Amends A.R.S. § 45-579(A)(2) to provide that for purposes of an assignment of a 
certificate of assured water supply, a change in the total number of housing units 
or lots does not constitute a material change in a subdivision plat, plan or map if 
there is a reduction in the total water demand for the subdivision.   

3) Adds a new section 45-579.01, which provides that for the purpose of 
determining whether changes to a plat for which a certificate of assured water 
supply has been issued are material under the Assured Water Supply Rules, the 
Director shall not consider any change in the number of housing units or lots if 
there is a reduction in the total water demand for the subdivision. 
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 When SB 1274 becomes effective 90 days after the end of the 2021 Arizona legislative 
session, the AAWS rules will be inconsistent with the provisions of SB 1274 described above.  
ADWR requests approval to conduct a rulemaking to amend the AAWS rules to comply with 
the provisions of the bill.   

b. Justification 

This rulemaking is eligible for approval pursuant to paragraph 1(f) of Executive Order 2021-
02, which allows a rulemaking to comply with a new state statutory requirement. The 
rulemaking is also eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-
02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, 
while achieving the same regulatory objective.  Amending the AAWS to comply with 45-
576.08 will reduce a regulatory burden on municipal water providers with a designation of 
assured water supply in the Pinal AMA and developers of new subdivisions that will be served 
water by those municipal water providers because it will allow the providers to extend their 
designations of assured water supply without the requirement to again demonstrate the 
physical availability of water that they previously demonstrated to be physically available.  
Amending the AAWS rules to comply with amended sections 45-579(A)(2) and new section 
45-579.01 will reduce a regulatory burden on developers of subdivisions in all AMAs by 
allowing a previously issued certificate of assured water supply to remain in effect if the plat, 
plan or map for the subdivision is reconfigured to change the number of lots in the 
subdivision, as long as there is a reduction in the total water demand for the subdivision.   

4. Amend the Assured and Adequate Water Supply rules to apply the provisions of A.R.S. § 45-
576.08, as added by SB 1274, to the Phoenix, Prescott, Tucson and Santa Cruz AMAs 
 
a. Description 

 
As described above, SB 1274, which was passed by the Legislature in 2021, adds a new 
section 45-576.08 to Title 45 providing that the Director shall not review the physical 
availability of groundwater and stored water to be recovered outside of the area of impact 
of storage for an application to modify a designation of assured water supply in the Pinal 
AMA if certain criteria are met.  Section 45-576.08 also specifies that stored water 
recovered under certain conditions is deemed to be physically available for purposes of an 
assured water supply designation and defines “area of impact of storage,” “long-term 
storage credit” and “stored water.”  SB 1274 also added a new section 45-576.09 to Title 
45, which provides that the Director may revise the AAWS rules to apply section 45-576.08 
to other AMAs.  The Department requests approval to conduct a rulemaking to apply the 
provisions of section 45-576.08 to the Phoenix, Prescott, Tucson and Santa Cruz AMAs.   
 

b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-
02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, 
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while achieving the same regulatory objective.  Amending the AAWS to apply the 
provisions of 45-576.08 to the Phoenix, Prescott, Tucson and Santa Cruz AMAs will reduce a 
regulatory burden on municipal water providers with a designation of assured water supply 
in those AMAs and developers of new subdivisions that will be served water by those 
municipal water providers.  It will allow the providers to modify or extend their 
designations of assured water supply without being required to again demonstrate the 
physical availability of water that was previously demonstrated to be physically available.   
 

5. Amend the Assured and Adequate Water Supply rules to comply with SB 1366 enacted in 2021 
 
a. Description 

 
During the 2021 Arizona legislative session, the Legislature passed SB 1366 (Laws 2021, 
Chapter 272).  SB 1366 amended Laws 1997, Chapter 287, § 52 to extend the time-period 
in which a specified volume of remediated groundwater withdrawn within the AMAs is 
deemed to be consistent with the management goal of the AMA in which the groundwater 
is withdrawn.  The bill extends the end date of the time-period from 2025 to 2050.   When 
SB 1366 becomes effective 90 days after the end of the legislative session, the 
Department’s rule providing that remediated groundwater withdrawn in an AMA is 
consistent with the AMA’s management goal (R12-15-729) will be inconsistent with Laws 
1997, Chapter 287, § 52, as amended by SB 1366 because the rule provides an end date of 
January 1, 2025.  ADWR requests approval to amend R12-15-729 to change the end date of 
the period in which remediated groundwater is consistent with the management goal of 
the AMA in which the groundwater is withdrawn from January 1, 2025 to January 1, 2050. 
 

b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(f) of Executive Order 2021-
02, which allows a rulemaking to comply with a new state statutory requirement.  The 
rulemaking is also eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-
02, which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, 
while achieving the same regulatory objective.  Amending R12-15-729 to change the end 
date of the time-period in which remediated groundwater withdrawn within an AMA is 
consistent with the management goal of the AMA from January 1, 2025 to January 1, 2050 
will allow municipal water providers that qualify under the rule an additional 25 years to 
use remediated groundwater without the need to replenish the groundwater.  This will 
reduce costs for the municipal water providers and will further incentivize the remediation 
of contaminated groundwater within the AMAs.   
 

III. Well Construction Rules (A.A.C. R12-15-811 and R12-15-814)  
 

a. Description 
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Two of the Department’s well construction rules contain references to outdated specifications 
or engineering bulletins issued by other entities.  R12-15-811(A) refers to outdated standard 
specifications for thermoplastic and steel casing issued by the American Society for Testing and 
Materials.  R12-15-814 refers to outdated engineering bulletins with standards for disinfecting 
wells issued by the Arizona Department of Health Services.  The Department requests approval 
to amend these two rules to update the references to the specifications issued by the American 
Society for Testing and Materials and the engineering bulletins issued by the Arizona 
Department of Health Services.     
 

b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-02, 
which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, while 
achieving the same regulatory objective.  Amending R12-15-811(A) and R12-15-814 to update 
the references to the specifications and engineering bulletins issued by the American Society 
for Testing and Materials and the Arizona Department of Health Services will eliminate 
confusion by well drillers regarding the specifications and standards that they must follow to 
comply with the rules.  It will assist them in complying with the rules by providing an accurate 
reference to the specifications and standards. 
 
This rulemaking is also eligible for approval pursuant to paragraph 1(c) of Executive Order 
2021-02, which allows a rulemaking to prevent a significant threat to the public health, peace 
or safety.  The construction of wells using casing that does not comply with the most recent 
specifications issued by the American Society for Testing and Materials could cause defects in 
the casing, causing a risk of contamination to the aquifer or to the water withdrawn from the 
well.  The disinfection of wells using disinfection standards that are outdated could result in a 
significant risk to the health of persons consuming water withdrawn from the well. 
 

IV. Dam Safety Rules (R12-15-1224) 
 

a. Description 
 
R12-15-1224(A) provides that the owner of a dam shall immediately notify the Department and 
responsible authorities, including emergency management authorities, of a condition that may 
threaten the safety of the dam.  R12-15-1224(A)(2) provides that in case of an emergency, the 
owner shall telephone the Arizona Department of Public Safety’s (DPS) emergency number.  The 
rule lists two phone numbers as DPS’ emergency phone numbers.  However, one of the phone 
numbers is no longer accurate.  Rather than amending R12-15-1224(A)(2) to correct or delete 
the outdated phone number, the Department requests approval to amend the rule to remove 
both phone numbers.  The Department does not believe it is necessary to include an emergency 
phone number for DPS in the rule and it is possible that any currently valid phone number listed 
in the rule could become outdated in the future.   
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b. Justification 
 
This rulemaking is eligible for approval pursuant to paragraph 1(b) of Executive Order 2021-02, 
which allows a rulemaking to reduce or ameliorate a regulatory burden on the public, while 
achieving the same regulatory objective.  Removing DPS’ emergency phone numbers from R12-
15-1224(A)(2) would eliminate confusion by dam owners if they were to call a phone number 
listed in the rule and the number was no longer a correct number.  It would also save the dam 
owners the time spent calling an incorrect phone number.  The rulemaking is also eligible for 
approval pursuant to paragraph 1(c) of Executive Order 2021-02, which allows a rulemaking to 
prevent a significant threat to the public health, peace or safety.  If the rule were to contain an 
incorrect DPS emergency phone number, a dam owner who attempted to use the number to 
reach DPS to report an emergency situation would be delayed in reaching DPS, which could 
result in a delay in the warning of persons near the dam of the emergency situation.   
 

Pursuant to Executive Order 2021-02, paragraph 1, the Department requests approval to conduct the 
rulemakings described above.  The Department further requests approval to conduct the rulemakings as 
expedited rulemakings pursuant to A.R.S. § 41-1027.  If the rulemakings are approved, the Department 
will amend its existing rules and will not adopt any new rules.  For that reason, paragraph 3 of Executive 
Order 2021-02 does not apply.  That paragraph requires a state agency that submits a rulemaking 
request to recommend for consideration at least three existing rules to eliminate for every one 
additional rule requested by the agency.   
 
If you have any questions regarding this request, please contact Ken Slowinski, the Department’s Chief 
Counsel, at 602-771-8474.  Thank you for your consideration of this request. 
 
Sincerely,  

 

 
 
Thomas Buschatzke 
Director 



 

  

ATTACHMENT A7 



10/25/21, 4:45 PM State of Arizona Mail - Fwd: Request for Final Approval to Amend Rules Relating to Licensing Timeframes, Well Construction an…

https://mail.google.com/mail/u/0/?ik=4cd0809fc3&view=pt&search=all&permthid=thread-f%3A1714631940935262844%7Cmsg-f%3A17146319409352… 1/2

Sharon Scantlebury <sscantlebury@azwater.gov>

Fwd: Request for Final Approval to Amend Rules Relating to Licensing Timeframes,
Well Construction and Dam Safety through an Expedited Rulemaking 
1 message

Kenneth Slowinski <kcslowinski@azwater.gov> Mon, Oct 25, 2021 at 3:20 PM
To: Kelly Brown <kbrown@azwater.gov>, Sharon Scantlebury <sscantlebury@azwater.gov>

---------- Forwarded message --------- 
From: Thomas Buschatzke <tbuschatzke@azwater.gov> 
Date: Mon, Oct 25, 2021 at 3:01 PM 
Subject: Fwd: Request for Final Approval to Amend Rules Relating to Licensing Timeframes, Well Construction and Dam
Safety through an Expedited Rulemaking 
To: Kenneth C. Slowinski <kcslowinski@azwater.gov> 

---------- Forwarded message --------- 
From: Buchanan Davis <bdavis@az.gov> 
Date: Mon, Oct 25, 2021 at 2:57 PM 
Subject: Re: Request for Final Approval to Amend Rules Relating to Licensing Timeframes, Well Construction and Dam
Safety through an Expedited Rulemaking 
To: Thomas Buschatzke <tbuschatzke@azwater.gov> 
CC: Grace Appelbe <gappelbe@az.gov> 

Director Buschatzke,

Thank you so much for this information.  You have my final approval and are good to proceed.  

Thanks again,

Buchanan Davis | Office of Arizona Governor Doug Ducey
Policy Advisor, Natural Resources
C. (928) 369-6926
O. (602) 542-1782  
www.azgovernor.gov

On Tue, Oct 19, 2021 at 11:05 AM Thomas Buschatzke <tbuschatzke@azwater.gov> wrote: 
Mr. Davis,
 
On behalf of Director Buschatzke, please see the attached letter requesting final approval to amend the Department's
rules relating to licensing timeframes, well construction and dam safety through an expedited rulemaking.  Thank you. 
 
Sincerely,
 
Jennifer K. Marteniez 
Executive Assistant
Arizona Department of Water Resources
1110 W. Washington Street, Suite 310, Phoenix, AZ 85007
602.771.8426
jkmarteniez@azwater.gov

mailto:tbuschatzke@azwater.gov
mailto:kcslowinski@azwater.gov
mailto:bdavis@az.gov
mailto:tbuschatzke@azwater.gov
mailto:gappelbe@az.gov
http://azgovernor.gov/
mailto:tbuschatzke@azwater.gov
https://www.google.com/maps/search/1110+W.+Washington+Street,+Suite+310,+Phoenix,+AZ+85007?entry=gmail&source=g
mailto:jkmarteniez@azwater.gov


10/25/21, 4:45 PM State of Arizona Mail - Fwd: Request for Final Approval to Amend Rules Relating to Licensing Timeframes, Well Construction an…

https://mail.google.com/mail/u/0/?ik=4cd0809fc3&view=pt&search=all&permthid=thread-f%3A1714631940935262844%7Cmsg-f%3A17146319409352… 2/2

 
 

3 attachments

2021 10-19 Request for Final Approval (3).pdf 
468K

State of Arizona Mail - Fwd_ Rulemaking moratorium exemption approval - ADWR expedited rulemaking for
Licensing Timeframes, Assured and Adequate Water Supply, Well Construction, and Dam Safety.pdf 
292K

ADWR_NPERM_for_LTF_Dam_Safety_and_Wells (1).pdf 
258K

https://mail.google.com/mail/u/0/?ui=2&ik=4cd0809fc3&view=att&th=17cb98aa6ffc227c&attid=0.1&disp=attd&realattid=f_kv783n2c0&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=4cd0809fc3&view=att&th=17cb98aa6ffc227c&attid=0.2&disp=attd&realattid=f_kv783ra71&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=4cd0809fc3&view=att&th=17cb98aa6ffc227c&attid=0.3&disp=attd&realattid=f_kv783uyn2&safe=1&zw













