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1)
Purpose
The purpose of this Staff investigation was to review MGE’s cast iron main replacement program and MGE’s efforts to identify and address excavations that occur near its cast iron mains.  In addition, the Staff continues to review the circumstances related to the sewer excavation that had been made in the area of the cast iron main fracture at 3441 Chestnut Avenue in Kansas City.  As a result of this investigation, the Staff is making recommendations to MGE at the end of this report.

2)
Commission Regulations regarding Cast Iron Mains

a)
4 CSR 240-40.030(12)(I) – Damage Prevention Program

Paragraph (12)(I)1. requires Missouri gas system operators (operators) to carry out a written damage prevention program to prevent damage by excavation activities, and states in part: “Particular attention should be given to excavation activities in close proximity to cast iron mains with remedial actions taken as required by subsection (13)(Z).”  Paragraph (12)(I)3. requires operators to evaluate each excavation notification (one-call locate request) to determine the need for and the extent of operator inspections.  Paragraph (12)(I)4. requires operators to pay particular attention, during and after excavation activities, to the possibility of breaks due to settlement when excavation activities occur near cast iron mains.

b)
4 CSR 240-40.030(13)(Z) – Protecting or Replacing Disturbed Cast Iron Pipelines
Subsection (13)(Z) requires (in part) that “When an operator has knowledge that the support for a segment of buried cast iron pipeline is disturbed or that an excavation or erosion is nearby, the operator shall determine if more than half the pipe diameter lies within the area of affected soil.”  When more than half the pipe diameter lies within the area of affected soil, 8-inch and smaller cast iron mains must be replaced “as soon as feasible” (except as noted in paragraph (13)(Z)4.) and cast iron mains greater than 8-inch must be provided with protection “as soon as feasible”.

Note:  “Area of affected soil” refers to the area above a line drawn from the bottom of the excavation or erosion, at the side nearest the cast iron main, at a 45( angle from the horizontal (a lesser angle should be used for sandy or loose soils, or a greater angle may be used for certain consolidated soils if the angle can be justified by the operator).  This angle from the horizontal is commonly called the “angle of repose” for the involved soil.

c)
4 CSR 240-40.030(15)(D) – Replacement Program – Cast Iron

Subsection (15)(D) required operators to submit a cast iron main replacement program to the Commission by May 1, 1990, for Commission review and approval.

3)
MGE Replacement Programs for Cast Iron Mains

a)
Annual Reports for MGE and Missouri Operators with Cast Iron Mains
The U.S. Department of Transportation – Office of Pipeline Safety (DOT-OPS) has required U.S. operators of natural gas systems to submit annual reports since 1970.  In Missouri, the Commission’s regulations have required Missouri operators to submit the annual reports to the Staff, who reviews the reports and then forwards them to DOT-OPS.  The Staff requested MGE to provide the miles of cast iron main documented in the 1970 and 1980 reports, and MGE found that Gas Service (Gas Service’s Missouri operations are now MGE) reported 799 and 741 miles of cast iron main in Missouri.  The Staff has copies of the annual reports since 1990, and has attached the 1990 and 2003 annual reports in Appendix A.  In the 1990 annual report, KPL Gas Service (same Missouri operations as Gas Service) reported 697 miles of cast iron main in Missouri (See Appendix A-1).  In the 2003 annual report, MGE reported 391 miles of cast iron main (See Appendix A-2).  These annual reports indicate that MGE’s predecessors eliminated 102 miles of cast iron main from 1970 through 1990 (prior to Commission regulation requiring a replacement program) and MGE eliminated 306 miles (44%) of cast iron main from 1991 through 2003 (under Commission approved replacement programs).

In the 1990 annual reports, 9 Missouri operators reported 2,179 miles of cast iron mains.  In 1991, these operators submitted replacement programs in accordance with 4 CSR 240-40.030(15)(D)1., and replacement programs were implemented after Commission review and approval.  In the 2003 annual reports, 4 Missouri operators reported 1,363 miles of cast iron mains reflecting a reduction of 816 miles (37%) since 1990, and that 5 Missouri operators have eliminated all of their cast iron mains since 1990.  1,289 (95%) of the 1,363 miles were reported by Laclede Gas Company (898 miles –66%) and MGE (391 miles - 29%).  In Case No. GR-2003-0517, AmerenUE indicated its cast iron main replacement program will be accelerated and its remaining 64 miles (5%) of cast iron main will be replaced by 2008.  Atmos Energy continues to replace its remaining 10 miles (0.7%) in accordance with the replacement program approved in Case No. GO-91-276.  In addition to this review of MGE’s cast iron programs, the Staff is also reviewing the cast iron replacement program of Laclede Gas Company that was approved in Case No. GO-91-275 and intends to request Laclede Gas Company to update/revise its cast iron main replacement program.

b)
Case No. GO-91-277

MGE replaced nearly 300 miles of cast iron main under this Commission-approved program, which ended in 2000.  This was the largest cast iron main replacement program approved under subsection (15)(D).

c)
Case No. GO-2002-0050

Upon completion of the cast iron main replacement program in Case No. GO-91-277, the Staff requested that MGE file a new long-term replacement program as required by 4 CSR 240-40.030(15)(D)2.  MGE and the Staff reevaluated MGE’s remaining cast iron mains and developed a new set of replacement and leak repair criteria.  The Staff worked with MGE to develop a comprehensive replacement program for cast iron main, unprotected steel mains and service lines, copper service lines, and PVC service lines that was filed in Case No. GO-2002-0050 and was approved by the Commission.

The cast iron main portion of the program requires a minimum of 5 miles of cast iron main to be eliminated each year.  Past and future cast iron main fractures are tracked by MGE and, under specific criteria, trigger a required cast iron main replacement schedule for the main segment where fractures have occurred.  A cast iron coupon (test sample) is collected at each cast iron main fracture and is analyzed to determine what percentage of the pipe wall exhibits graphitization (corrosion).  If the percentage of graphitization exceeds the applicable criterion, this cast iron main segment is replaced within 24 months.  Special emphasis is given to the following cast iron mains: intermediate-pressure (2 psig to 60 psig) beneath wall-to-wall pavement or near public concentrations; 3-inch diameter (all has now been replaced); in areas of disturbed soil support subject to the requirements of subsection (13)(Z); in areas of planned future developments; and in close proximity to extensive excavation, blasting, or construction activities.  MGE is also placing emphasis on segmenting its low-pressure (30” water column) system by extending intermediate-pressure mains to areas with a history of fractures, so that replacements in those areas can be more efficient and cost-effective.  Beyond these replacement considerations, MGE is repairing no less than 400 leaking cast iron bell joints annually on cast iron mains until leaks of this category are eliminated.  MGE conducts a semi-annual patrol of 1.5 miles of large diameter cast iron mains beneath wall-to-wall pavement or near public concentrations.  [MGE also continues its previous procedures to annually leak survey all 4-inch diameter cast iron mains and semi-annually leak survey cast iron mains in business districts.]

In progress reports for Case No. GO-2002-0050, MGE reported 5.86 and 5.34 miles of cast iron mains eliminated in FY 2002 and FY 2003, respectively.  In addition, 1,390 and 1,414 cast iron bell joint encapsulations were made to repair 420 and 435 leaks, respectively.

4)
MGE O&M Standards for Maintenance of Cast Iron Mains
a)
O&M Standard 3120 – Damage Prevention Program – Date Effective: 3/1/99

This standard covers the requirements of 4 CSR 240-40.030(12)(I).  Section 7.0 of this standard is titled Pre-Construction Project Procedures and states that “Each Operating Area shall maintain open lines of communication with public agencies and personnel involved in developing public works projects or pending construction projects which affect gas piping systems.”  Section 8.0 of this standard is titled Observation of Excavation Activities and covers when MGE shall consider making on-site field visits, including a statement that “At a minimum, Company personnel should make daily on-site visits when there is excavation activity in the vicinity of cast iron mains and where cast iron mains are exposed and lie in the angle of repose.  (See Standard 3440 – Maintenance of Cast Iron Facilities.)”  Section 8.0 of this standard also covers on-site inspection tasks and documentation.

b)
O&M Standard 3170 – Surveillance Drought and Frost – Date Effective: 12/31/95

This standard describes the procedures to be followed when environmental conditions caused by drought and frost warrant special surveillance of the MGE’s facilities, and includes specific procedures related to cast iron mains.  This standard also addresses that water main breaks under these conditions “may contribute to sink holes and wash outs that may jeopardize the gas main integrity”.

c)
O&M Standard 3440 – Maintenance of Cast Iron Piping – Date Effective: 2/15/2000

This standard covers various Commission regulations, including the requirements of 4 CSR 240-40.030(13)(Z).  This standard includes sections on leakage control, breaks, graphitization, repair methods, protecting cast iron mains, and testing.  The standard’s effective date was prior to the replacement/repair/patrol provisions approved in Case No. GO-2002-0050, and these provisions are not reflected in the standard.  For example, this standard does not include MGE’s actual procedures for extracting the cast iron main coupons, examining them for graphitization, and determining if they meet the replacement criteria in Case No. GO-2002-0050.

5)
“Gas Incident Report” Filed by the Staff for Explosion at 3441 Chestnut Avenue
On Sunday, March 9, 2003, a natural gas explosion occurred at 3441 Chestnut Avenue in Kansas City, Missouri.  On September 12, 2003, the Staff filed a Gas Incident Report in the Case No. GS-2003-0468 that contained two recommendations to MGE.  Staff Recommendation #2 stated:

2.
It is recommended that MGE immediately began reinforcing communications with the City of Kansas City, as well as other operators of sewer and water utilities located within other MGE’s operations.  This communication should stress the importance and need for notifications and Company inspections of cast iron mains located within or near the other operator’s proposed excavation.  MGE should also convey the necessity of proper backfill and compaction around its cast iron mains and explain the perils of undermining such pipelines.  

6)
MGE Response to Staff Recommendation #2

On November 5, 2003, MGE responded to the two recommendations and its response to Staff Recommendation #2 stated:

Missouri Gas Energy has visited with the leadership team of each of our service areas in regard to visiting with Water and Sewer Departments working in close proximity to our cast iron main systems.  Missouri Gas Energy’s Engineering groups already meet on a regular basis with City officials in regard to public improvement and street renovation projects.  As these meetings continue our leadership team will advise City officials of the importance of notifying us when working around our cast iron main systems.  Part of this discussion will be to advise them that we have personnel available that would be willing to visit with their construction work groups in regard to preventing the undermining of cast iron main systems and on proper backfill methods, in particular, that sand and gravel are not approved backfill material around gas pipelines.

7)
MGE Liaison with Cities where MGE has Cast Iron Mains

MGE’s 391 miles of cast iron mains are located in Kansas City (376 miles – 96.2%), St. Joseph (13 miles – 3.3%), and Independence (2 miles – 0.5%)

a)
Kansas City

The Staff met with MGE personnel at the Kansas City Metro Area office.  The Kansas City Water Services Department operates the water, wastewater and storm-water systems in Kansas City.  Representatives of the Water Services Department and MGE attend monthly meetings of the Utility Location and Coordinating Committee (ULCC) for Kansas City (also attended by representatives from the Kansas City Public Works Department and some of the other utilities operating in Kansas City).  MGE learns of water and sewer projects at these ULCC meetings, and then receives various pre-construction notices and design drawings allowing MGE to try to work with the City to avoid conflicts.  MGE also meets quarterly with Kansas City Public Works Department officials in Joint Operating Committee (JOC) meetings to discuss issues such as street cut and pavement repair issues.  During past JOC meetings, MGE indicated they have discussed the need for emergency locate requests through Missouri One Call System, Inc. (MOCS) from the City when water main breaks, sewer collapses and/or street cave-ins occur and using white-lining to designate the planned location of the excavation.  In the past, MGE has relied on the City to call MOCS to learn of these emergency excavations by the City.

b)
St. Joseph

The Staff held a telephone discussion with MGE personnel at the St. Joseph Area office.  MGE personnel attend Community Development meetings for early notice of upcoming projects.  The City of St. Joseph Public Works Department sponsors a monthly meeting that is attended by City personnel from the Street and Utility Departments and personnel from MGE, Missouri American Water, and Aquila.  MGE receives monthly updates on water and sewer projects at these meetings.  The Public Works Department has a 24-hour dispatcher and consistently calls MOCS for emergency excavations.  The City has not had a main sewer collapse for about 15 years, but City officials have emergency phone numbers to contact MGE personnel if needed.  Missouri American Water is a member of MOCS and consistently calls MOCS for regarding excavation, including emergency excavations for water main breaks.

c)
Independence
The City of Independence Public Works Director holds annual Utility Coordination meetings with all utilities to present the City’s projects that are planned for the year.  The City holds 3 meetings for each project during preliminary design, prior to construction with the City contractor in attendance, and at 50% of project completion.

8)
Kansas City Water Services Department

a)
Actions in Response to MGE and Staff Contacts

MGE contacted the Kansas City Water Service Department (KCWSD) in February 2004 to request notification anytime that KCWSD is excavating near natural gas mains (especially for cast iron mains and when the excavation undermines the gas main), so that MGE can support the gas main and properly backfill around the gas main with something other than granular backfill.  MGE also provide KCWSD with a copy of MGE’s O&M Standard 3440.  The KCWSD contact forwarded this message and O&M Standard from MGE in an email to the mangers of the water, wastewater and storm-water maintenance divisions.

The Staff also telephoned the KCWSD contact in April 2004 to reinforce this message, and this was discussed at the time of the return call.  The KCWSD contact then sent a follow-up memorandum on May 7 to the same division managers explaining that in light of the gas explosion at 3441 Chestnut Avenue, the Missouri PSC is requesting MGE to make contact with City utilities like KCWSD asking that they:

i)
notify MGE anytime an excavation results in an MGE gas line being in or near the excavation (even within a reasonable “angle of repose” distance of the trench/excavation) so that MGE can dispatch an inspector to check the excavation and advise accordingly, and

ii)
use backfill material around the gas line such as compacted clay, compacted clean soil, or flowable fill (do not want granular rock used as backfill).

Another memorandum was sent on May 11 to Public Works Department and City Standards Committee with the May 7 memorandum and February email attached.

MGE personnel indicate that KCWSD officials recently called MGE for telephone numbers to be used to notify MGE of emergency excavations.  MGE provided the Company’s toll-free emergency number and have instructed the MGE dispatchers to promptly call the on-duty manager.

The Staff notes that KCWSD has been cooperative in this initiative and is an active member of MOCS, Missouri Common Ground, and the APWA Infrastructure Protection and Right-of-Way Management Committee.

b)
Staff Request for Information Regarding Sewer Repairs in the Vicinity of 3441 Chestnut Avenue

MGE records indicated the cast iron main fracture was located 136 feet NNC (north of the north curb) of E. 35th Street.  In early May 2004, the Staff requested to see City records related to the sewer excavation(s) in the vicinity of 3441 Chestnut Street, and specifically the sewer repair excavation referenced in excavation permit #70064739 (copy shown in Exhibit C-1 of the Gas Incident Report, indicating a 45-foot long excavation at 150 feet NNC of E. 35th Street).  KCWSD personnel indicated they were having some difficulty finding these records because of the time interval involved, but had been able to determine the work order for the referenced excavation permit started on July 16, 1998 and was completed on July 28, 1998.  The information available at the time did not indicate a locate request to MOCS.  On May 28, 2004, KCWSD personnel indicated they still had not been able to find the work order, but that they had found other related documents that were to be mailed to the Staff on June 1, 2004.

9)
Search for One-Call Request by One Call Systems, Inc.

One Call Systems, Inc. was the vendor for MOCS in 1998, and is currently searching for a one-call request by the City of Kansas City sewer department (“Water Services Department, Wastewater Division” currently, “Pollution Control Department” in 1998) for the sewer repair on Chestnut Street in July 1998.  This search should be completed by June 9, 2004.

10)
Staff Review of MGE Records for Compliance with Subsection (13)(Z)

When MGE receives a MOCS notification of an emergency excavation near a cast iron main in Kansas City, an MGE “snag” man is sent to the excavation site to determine if there is a potential conflict.  If so, MGE conducts inspections of the excavation as it progresses and completes “Daily Log Report” and “Daily Excavation Observation” forms.  These forms do not have locations to document the data necessary to determine if the cast iron main is in the affected soil area above the angle of repose.  If the cast iron main support is undermined, a request for a replacement work order is sent to the engineering department.

When MGE determines that a cast iron main needs to be replaced under Subsection (13)(Z), MGE complies with the “as soon as feasible” requirement by replacing the main section within a few months.  Since these replacements typically involve a short amount of pipe replacement and often the excavation is already open, MGE expedites the replacement work order and replaces the affected cast iron main section.

11)
Staff Recommendations to MGE

1.
The Staff recommends that MGE develop a new form that can properly document the evaluation of an excavation near a cast iron main in accordance with Subsection (13)(Z), to be used in addition to the record of daily excavation inspections that are conducted in accordance with Subsection (12)(I).

2.
The Staff recommends that MGE update its O&M Standards related to cast iron mains to incorporate the provisions of Case No. GO-2002-0050, the new form developed in response to Staff Recommendation #1, and other appropriate revisions.

3.
The Staff recommends that MGE provide training for the new form and O&M Standards developed in response to Staff Recommendations #1 and #2.

4.
The Staff recommends that MGE provide the Staff with an annual report listing the excavations evaluated under Subsection (13)(Z) by date, the excavations requiring replacement or protection under Subsection (13)(Z), and the date that the replacement or protection was completed.  The Staff recommends that this annual report be submitted in conjunction with the annual report that is submitted to the Staff for the replacement programs in Case No. GO-2002-0050.

5.  The Staff recommends that the Commission issue an order directing MGE to file a response within 60 days regarding the recommendations contained in this Investigation Report.  After MGE files a response to the Staff recommendations, the Staff will review MGE’s response and make a filing regarding MGE’s response, the one-call search results, and the KCWSD records for the sewer repair(s) in the vicinity of 3441 Chestnut Avenue.
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