
COMMONWEALTH OF MASSACHUSETTS 
DEPARTMENT OF PUBLIC UTILITIES 

 
RESPONSE OF COLUMBIA GAS OF MASSACHUSETTS TO THE 

FIRST SET OF INFORMATION REQUESTS FROM THE D.P.U. 
PIPELINE ENGINEERING AND SAFETY DIVISION 

 
D.P.U. 19-PL-07 – Merrimack Valley Incident (9/13/18) 

 
Date: September 10, 2019   

 
Responsible: Robert V. Mooney, VP Engineering and Construction 

 
 
IR-PL-1-1: Please provide a detailed description of your Design Capital Project Workflow, 

including the following: 
 
a) Constructability/safety review; 
b) Gas systems planning review; 
c) Capital design order checklist; and 
d) Capital project examination workflow. 

 
Response:  
 
Below please find a description of Columbia Gas of Massachusetts’ Design Capital Project 
Workflow that was in place at the time of the development and execution of the South Union Street 
project.   

Design Capital Project Work Flow 

Project work flow for Columbia Gas of Massachusetts is closely tied to the capital execution 
process as shown in Figure 1 - CDC Construction Process.  Capital work flow processes 1 and 
2 establish the capital budget and allocation.  For the purposes of describing execution, project 
level work flow process 3 and 4 define the project level design, approval, resource planning and 
scheduling.  Process 5 through 7 defines field execution accountability, approval and activity 
details. Process 8 and 9 define the project close out process including mapping. 

Figure 1. CDC Construction Process 
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Capital project design and approval is based on the capital budget funding requirements as 
shown in Figure 2. 

Figure 2. 

NISOURCE Capital Project Approval for Replacement and Maintenance Projects 
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Note: Project design detail review and approval is performed at the field level with engineer, 
engineering leader, construction leader and/or operations leader as appropriate and based on 
the project size. Plan review and approval occurs up to the manager level based on the project 
size. 

Capital project execution, activity detail, and activity accountability and approval work flows are 
provided in the CDC Construction Process Maps at Attachment IR-PL-1-1 (a) for each block 
provided in Figure 1. The following attachments provide field-level detail for project design and 
approval and project execution work flows: 
 

- Attachment IR-PL-1-1 (b) - Capital Design Job Order Checklist, responsive to IR-PL-1-
1(c) 

- Attachment IR-PL-1-1 (c) – Gas Systems Planning Review Templates, responsive to IR-
PL-1-1(b) 

- Attachment IR-PL-1-1 (d) - Constructability / Safety Review, responsive to IR-PL-1-1(a) 
- Attachment IR-PL-1-1 (e) - Capital Project Execution Work Flow, responsive to IR-PL-
1-1(d) 

 
The “Capital Design Job Order Checklist” details the individual steps and activities, 
accountabilities, and approvals performed and obtained by the field engineer during the project 
design and approval process. The Gas Systems Planning team performs hydraulic modeling of 
system flows and pressures and uses the “Gas Systems Planning Review Templates” to 
communicate recommendations to Field Engineering to ensure proper facilities sizing.  The 
“Constructability / Safety Review” documents a collaborative discussion between the project 
engineer and the construction leader during which they review the scope and details of a project 
before construction to ensure there is clear understanding of the construction expectations, 
ensure project construction is aligned with design, and close any gaps that exist between 
engineering design and construction. The constructability review is the last step prior to project 
release. The “Capital Project Execution Work Flow” provides the activity detail, handoffs, 
accountability and approval that occur throughout the construction process from the time a 
project is released until it is completed and submitted to the GIS Capital Closeout team for 
project closeout and mapping. 



CDC Construction Process: High Level Process Map 

1. Capital Budget & Financial Planning . . 3. Capital Project Design & Approval -and Large Project Identification 
~ 2. Capital Work Plan --,. 

~ 4. Tactical Capital Plan 5. Scheduling/Assigning 
. 

6. Field Construction Execution -1---t .. 

• 7. Field Construction Documentation ~ 8. Capital Closeout Process . 
9. Mapping/GIS Updates . 
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CDC Capital Execution High Level Process Maps 

1. Capital Budget & Financial Planning 
and Large Project Identification 

WHO: Engineering, Capital Management, New 
Business, and Financial Planning 

INPUTS: Annual capital budget, regulatory time frames, 
large projects 

OUTPUTS: 6 year annual capital forecast by type and 
location. Identify key regulatory issues and large projects. 

DETAILED MAP: See page 5 
•None 

2. Capital Work Plan 

WHO: Planning, Field Engineering & New Business 

INPUTS: Output of Step #1 

OUTPUTS: Detailed preliminary budget allocation for the 
next business year w/ associated resource needs. 

DETAILED MAP: See page 6 

3. Capital Project Design & Approval 

WHO: Field Engineering, New Business & Large Project 
Management 

INPUTS: Output of Step #2 

OUTPUTS: Specific projects supporting the capital plan 
are updated in WMS. 

DETAILED MAP: See page 7 and Checklists 3A to 3M 
in file Capital Checklists Composite 
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CDC Capital Execution High Level Process Maps 

4. Tactical Capital Plan 

WHO: Planning & Engineering 

INPUTS: Output from Step #3 

OUTPUTS: 2 month tactical plan to Construction 
Scheduling delivered monthly. 

DETAILED MAP: See page 8 

l 
I 

. 
5. Scheduling/Assigning 

WHO: Scheduling, Planning, Construction & New 
Business 

INPUTS: Output of Step #4 

OUTPUTS: Detailed 60 day construction schedule 

DETAILED MAP: See page 9 

I . 

I 
6. Field Construction Execution 

WHO: Field Construction, Field Engineering and 
Scheduling 

INPUTS: job packet 

OUTPUTS: completed construction, pay sheets. invoicing 

DETAILED MAP: See page 10 
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CDC Capital Execution High Level Process Maps 

7. Field Construction Documentation 

WHO: Field Construction 

INPUTS: updated job packet, pay sheets, WMS 
conversations, daily time sheets 

OUTPUTS: invoices, sketches, FAR on restoration work, 
WMS execution updates, service line order completion. 
other related completion information 

DETAILED MAP: See Checklist 7 in the file 
Capital Checklist Composite 

8. Capital Closeout Process 

WHO: Engineering, C&T 

INPUTS: Outputs from Step #7 

OUTPUTS: Verified as built design, property units 
reported, fully executed WMS order, final as built sketch 

DETAILED MAP: See Checklist 8 in the file 
Capital Checklist Composite 

9. Mapping/GIS Updates 

WHO: Engineering, C&T 

INPUTS: balanced materials; final as built sketch 

OUTPUTS: Updated GIS records 

DETAILED MAP: See Checklist 9 in the file 
Capital Checklist Composite 
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CDC Construction Process Mid Level Process Maps 

1. Capital Budget & 
Financial Planning 
and Large Project 

Identification 

2. Capital Work Plan 

3. Capital Project 
Design and 
Approval 

4. Tactical Capital 
Plan 

Capital Budget 

Long Term Capital ID All Major 
Regulatory and ID All Major Projects 

Outlook from 
Operational - by Budget Category 

Corporate 
Commitments & State 

Major Project Identification 

Review Final Work with LCR/NB Summarize Large Allocation by Team to Identify Projects by Budget 
Budget Category & Large NB Projects Category & State 

State 

I--+ 
Engineering to 

~ Identify Large 
Municipal Projects 

Engineering & 

1----t System Planning to 1--. Identify Large 
Betterment Projects 

Engineering to 
'----t Identify Large Age & 1--. 

Condition Projects 

... 6. Field 
5. Scheduling and 

I ... Construction 
Assigning Execution 

... / 7. Field 
Construction 

Documentation \ 

Veit the Initial 
Initial Allocation by Allocation with Final Allocation by 
Budget Category & 

State 
Planning, Ops, Budget Category & 

Reg., Finance, etc. State 

8. Capital Close 
Out Process 

9. Mapping/ GIS 
Updates 
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1. Capital Budget & 
Financial Planning • ~ 
and Large Project 

Identification 

Review Final Capital 
Allocation by 

Budget Category & 
State 

CDC Construction Process Mid Level Process Maps 

3. Capital Project 
2. Capital Work Plan i-.. Design and 

Approval 

l 

Segment Out Large 
Projects 

Estimate Resource 
Requirements for 

Large Projects 

I+ 4. Tactical Capital 
Plan 

5. Scheduling and 
Assigning 

Allocate Remaining 
Budget by Job Type 

&Op Ctr. 

Convert Program 
Work to Footage by 

Type & Location 

Consolidate 
Spending and 

Resource Needs by 
Job Type & Op Ctr. 

Review Draft 
Strategic Plan with 
Key Stakeholders 

! 
Make Adjustments 

to the Strategic Plan 
as Needed 

... 6. Field 
Construction 

Execution 
.. 

Collaborate with 
Stakeholders and 

Identify Project 
Resource Needs 

1 
Identify Fixed Date, 

Co mpliance, and 
Key Replacement 

Projects 

1 

7. Field 
Construction 

Documentation 

Adjust the Spending 
Pattern to Desired 

Level 

/ 
\ 

8. Capital Close 
Oul Process 

9. Mapping/ GIS 
Updates 
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1. Capital B udget & 
Financial Planning 
and Large Project 

Identification 

2. Capital Work Plan 

Review Detailed 
Budget Allocation 

CDC Construction Process Mid Level Process Maps 

3. Capital Project 
Design and 

Approval 

Engineering 

4. Tactical Capital 
Plan 

Designs Projects 
Based on the 

Detailed Allocation 

... 5. Scheduling and 
Assigning 

Projects Created 
and Estimated in 

WMS 

... 

-

6. Field 
Construction 

Execution 

Projects 

... 

A utomatically 
Updated in CAPS 

/ 7. Field 
Construction 

Documentation \ 

--- --------

8. Capital Close 
Out Process 

9. Mapping/ GIS 
Updates 
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1. Capital Budget & 
Financial Planning 
and Large Project 

Identification 

Import WMS Data 
into Microsoft 

Project to ID Overall 
Workload & Timing 

CDC Construction Process Mid Level Process Maps 

2. Capital Work Plan 
3. Capital Project 

Design and 
Approval 

Create an Initial 
Levelize Date· 

Driven Plan 

4 . Tactical Capital 
Plan 

Prioritize All 
Compliance & Date 

Flexible Work 

... 5. Scheduling and 
Assigning ... 

Create a Draft 
Tactical Plan 

Communicate 24 
Hours in Advance of 

RPviow 

6. Field 
Construction 

Execution 

7. Field ... Construction 
Documentation 

Review and Validate 
Draft Tact ical Plan 
with Engineering 
(PEN Meetings) 

/ 
\ 

8. Capital C lose 
Out Process 

9. Mapping/ GIS 
Updates 

Make Plan 
Adjustments and 

Communicate Plan 
to Construction 
Sch~d.,linn Ldrs 

Publish a Working 
Plan, Including 

Resource 
Requirements 

G 
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CDC Construction Process Mid Level Process Maps 

1. Capital Budget & 
3. Capital Project Financial Planning 

i-. 2. Capital Work Plan 1-t Design and f+ 4. Tactical Capital 
and Large Project 

Approval Plan 
Identification 

Scheduling (tor planned capita1 work) 

Review Working . Match Working Plan 
to Current 

Plan Resources 

Identify Work Plan 
and Resource 
mismatches 

Assigning (1) 

Review the Working Identify the Current Assign Jobs to 
Crews Based on Schedule Status of Assigned 
Skill, Geography Work 

and Commit Dates 

( 1) Each crew should have 2 to 3 jobs into the future (6 weeks of work minimum) 

... 5. Scheduling and 
Assigning 

Re-allocate and 

... 

Schedule as Needed 

6. Field 
Construction 

Execution 

8-

7. Field ... Construction 
Documentation 

Create a Draft 60-
Day Schedule 

Publish a Working . 

Schedule 

8. Capital C lose 

/ Out Process 

\ 9. Mapping/ GIS 
Updates 

Review Draft 
Schedule with Key 

Stakeholders 

Make Adjustments 
to the Schedule as 

Needed 

F1ont & Back Co11st1 Process Maps V5 (10 11 .10) 9 
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1. Capital Budget & 
Financial Planning 
and Large Project 

Identification 

... 2. Capital Work Plan 

Review 
Project 

• Review permit and ROW 
Requirements 

• Review Tie-In Plan 

• Review Services 
Requirements 

• Review all other JO Packet 
items as needed 

• Coordinate with Field 
Engineer for additional 
information requirements as 
required 

• FLL Coordinates with IC to 
recommend a Coord to 
assign to project 

CDC Construction Process Mid Level Process Maps 

1 ... 
3. Capital Project 

Design and I-+ 4. Tactical Capital _,. 5. Scheduling and 
Plan Assigning Approval 

Perform 
Pre-Construction 

Review 

• Evaluate Site/Pre-Marking 

• Determine special 
requirements (e.g. sub­
contractors, traffic control , 
boring, etc) 

• Perform community Outreach 
(e.g. road closures, customer 
notifications) 

• Attend/Schedule Coordination 
meetings with involved parties 
(e.g. contractor, DOT, sewer 
contractor, municipal 
authorities, etc.) 

• Walk job with contractor as 
required 

• Manage material (e.g. 
deliveries/locations, service 
material, track back-ordered 
material) 

• Review estimate 

• Coordinate with local 
operations (uprates and tie-ins) 

• Design Services (e.g. 
customer contacts, account for 
all customers, determine 
material requirements) 

Coordinate 
Work 

• Staking ROW 

• Coordinate/Review 
construction crew's work plan 
(e.g. traffic control , day or 
night work, sequence of work, 
use of company resot1ces) 

• Schedule welders and tie­
in/stopple crews. IC assigns 
the welders. 

• Coordinate dig and backfill 
requirements 

• Ensure one calls are made 

• Manage material (e.g. 
material delivery locations, 
back-order status, stone & 
sand storage) 

• Coordinate customer 
notifications/meter move-outs 

6. Field 
Construction _,. 

Execution 

Perform 
Construction 

• Manage Material 

• Manage construction crews 

./ perform QA/QC 

./ monitor progress 

• Manage scope changes 

• Manage community and 
public relations 

• Perform daily reporting and 
accounting 

• Manage restoration 

• Manage tie-ins 

• Manage/coordinate re-lights 
and meter move outs 

8. Capital Close 

/ Out Process 
7. Field 

Construction 
Documentation \ 9. Mapping/ GIS 

Updates 

Complete 
Project 

• Complete Job Orders 
(service Line Orders, Leak 
Orders, Hand-off Tap 
Cards) 

• Finalize Invoices 

• Final Mark Out (flagging) 

• Complete As Builots 
(sketches, red lines) 

• Manager Restoration 

• Manage Material 
(balancing, excess 
material ) 

• Community outreach 

• Post construction walk 
through (barrier 
protection , within 30 days 
after completion , meters 
painted, and restoration 
complete) 

• All records put in packet 
for filing 

• Complete Job Order 
Completion Checklist 
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CDC Construction Process Mid Level Process Maps 

1. Capital Budget & 
3. Capital Project 

Financial Planning I-+ 2. Capital Work Plan 1 ... Design and f+ and Large Project 
A pproval Identi fication 

Common between mapping & execute tasks ___ + ____ + ___ _ 
Receive JO 
Packet 

• Measure: JO turn-In 
Cycle Time: 

• 2012 Goal :10 Day 
Average 

Review JO 
Packet Data 

• Check for required 
items (pipe 
exposure, pressure 
test records, as­
built, etc) 

• Return to 
Construction if 
required items are 
not included 

4. Tactical Capital 
Plan 

... 

Q/A& WMS 
Updates 

• Confirm as-bu ilt 
installation, 
materials and 
testing are 
consistent with 
design 

• Complete WMS 
Conversations: 
1,4,5, 7,8,9, 10, 11 

• Val idate WMS, As­
Built, Plant 
Accounting entries 

• Send requests to 
Construction for 
clarification of 
irregularities found 

6. Field 
5. Scheduling and 

1 ... Construction 
Assigning 

Execution 

WMS Execute 

• Measure: Days To 
Execute 

• 2012 Goal :90% 
Executed within 75 
Days 

• 2011 Results: 95% 
Executed within 75 
Days (Note: 2011 
% based upon 
incomplete data) 

... / 7. Field 
Construction 

Documentation \ 

Complete 
Related Tasks 

• Create RTs 

• Create valve 
record cards 

• Order building tags 

8. Capital Close 
Out Process 

9. Mapping/ GIS 
Updates 

, , 

File JO Packet 
In Local 
Op-Center 

• Continue on to 
mapping process 
(if not already 
mapped) 

• Send original JO to 
archive (if already 
mapped) 

11 

CapitalProgram 
---Gas Distribution ---

Columbia Gas of Massachusetts 
D.P.U. 19-PL-07 

Attachment IR-PL-1-1 (a) 
Page 11 of 12



1. Capital Budget & 
Financ ial Planning 

fa+ and Large Project 
Identification 

CDC Construction Process Mid Level Process Maps 

3. Capital Project 
2. Capital Work Plan I~ Design and 

Appro val 

Develop 
Supporting 
Data 

• Land base 
corrections 

• Additional land base 

• New map sheets 

f+ 4. Tactical Capital 
Plan 

Map in GIS 

• Create new Gas 
features 

• Abandon existing 
Gas features 

• Generate "Map 
Revision" requests 
for any unsupplied 
swing-ties 

.... 5. Sc heduling and ~ 
Assigning -. 

Update JO 
Polygon 

• Capital Work Area 
polygons are used 
to track unmapped 
JOs 

• Once the JO has 
been mapped, the 
polygon is 
removed from GIS 

6. Field 
Construction 

Execution 
.... 7. Field 

Construction 
Documentation 

QA/QC 

• Automated QNQC 
process runs 
against all edited 
data 

• Validation against 
both GIS rules and 
business rules 

8. Capital C lose 
Out Process 

9. Mapping/ GIS 
Updates 

Post GIS 
Update to DB 

• Measure: Days To 
Map 

• 2012 Goal :90% 
Mapped within 60 
Days 

• 2011 Results: 41 % 
Mapped within 60 
Days. 

• Data is 
immediately 
available for use 
once posted 

• Continue on to 
execute process 
(if not already 
executed) 

• Send original JO to 
archive (if already 
executed) 
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Gas Systems Planning Review   New Business

Project  Name:

Field Engineer:

Date:

Town:

# of New Meters:

Load Per Meter:

NLTS #:

Proposed
Street Name Size

 Systems Planning 
Reviewed by:

Date:

Node Name:

Systems Planning 
Comments:

Length From To
Node 
Name

Engineering 
Comments:
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Gas Systems Planning Review   Replacement

Project  Name:

Field Engineer:

Date:

Town:

Proposed
Street Name Size

 Gas Systems Planning
Reviewed by:

Date:

Systems Planning 
Comments:

Length
Pipe 

NameToFrom

Engineering 
Comments:
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