
Ronald D. Willoughby, PE  

Position: Executive Consultant

Years’ Experience: 45+ 

Education: Honorary Professional Degree of EE – University of  
   Missouri-Rolla (MO Univ. of Science & Tech)(MS&T) 
Post Graduate Studies – Carnegie-Mellon Univ (CMU) 
MSEE Power Engineering – Carnegie-Mellon Univ. 
BSEE – University of Missouri-Rolla (UMR) 
Professional Engineer (PE) License – Pennsylvania

Key Qualifications: 
Distribution Grid Modernization Planning: Systematic/incremental addition of smart grid 
devices; with technology, performance, and cost central to the planning process.  

Renewables Integration and Impact on Utility Grid: Power system analysis/operation, 
architecture, configurations, distributed generation strategies, market analysis, portfolio 
analysis, wind power and PV integration.   

Conservation Voltage Reduction (CVR): Using smart grid data points and controllable VAR 
sources to regulate distribution voltages in near real time to reduce demand, lower peaks 
(kW), and save energy (kWh).      

Transmission & Distribution Planning: Power flows; reliability analysis; transient & long-
term stability; load shedding; reconfiguration schemes; contingency analysis; root cause 
analysis; distributed generation; energy storage strategies; protection/coordination; 
systematic replacement/upgrade strategies; and special protection systems (SPS).  

Advanced Protection, Automation & Control: Sensor, communication, sectionalizing, 
controllable VAR sources, voltage control, expert systems, demand, and energy reduction 
application strategies.      

Distribution Substation Design and Specifications Review: Modular Integrated 
Transportable Substation (MITS) application, design, specification, and implementation; 
renewables integration; volt/VAR control; substation upgrades; and distribution 
automation/protection strategies.  

Patents & Publications 
Earned U.S. Software Patent 6549880 for Improving Reliability of Electrical Distribution 
Networks (2003). 

More than 60 publications relating to electric power systems analysis and operation. 



Project Types 
Distribution Grid Modernization Planning: Systematic/incremental addition of smart grid 
devices; with technology, performance, and cost central to the planning process.   

Conservation Voltage Reduction (CVR): Using smart grid data points and controllable VAR 
sources to regulate distribution voltages in near real time to reduce demand, lower peaks 
(kW), and save energy (kWh).   

Renewables Integration:  Main substation, collector systems, protection and control. 

Power System Energy Use: Technical and non-technical loss evaluation and improvement 
measures; with specific expertise in island power systems.   

Power System Automation: Application of sensor/communication packages, 
sectionalizing equipment, and SCADA systems to achieve performance targets.  

Power System Reliability: Preventive actions and sectionalizing strategies to achieve 
reliability performance targets. 

Power System Protection: Protection/coordination; systematic replacement/upgrade 
strategies.   

Root Cause Analysis (RCA): For unexplained electric power system events. 

Knowledge Management: Use cases for technical procedures associated with power 
system analysis/operation, expert systems, architecture, and configurations. 

Project Management: Transmission analysis, distribution analysis, system protection, and 
reliability improvement.   

Training: Power system design, reliability, protection, stability, and operation. 

Representative Project Experience 

Conservation Voltage Reduction (CVR) 
Project Manager and Technical Lead for Commonwealth Edison Company (ComEd)
feasibility study to quantify energy and demand savings using distribution Voltage
Optimization techniques.  Objectives:  1) Minimize cost by initiating feeder upgrades to
achieve minimum performance thresholds. 2) Maximize energy savings by optimizing
performance while staying within Total Resource Cost (TRC) constraints.

Co-Instructor of CVR workshop customized to meet specific ComEd engineering and
energy efficiency department needs.

Co-founder of a CVR Industry Consortium to guide CVR research, work with industry
groups, develop policy recommendations, promote implementation strategies, and
document the results.

Technical lead for project commissioned by DOE to conduct a comprehensive study
across the USA on CVR, including deployment strategies, costs, benefits, barriers, and
potential solutions, through a broad market outreach effort.



Advanced Protection, Automation, & Control for Transmission & Distribution  
Co-Chaired (with the Director of R&D at We-Energies) Distribution Vision 2010 LLC
(DV2010), a consortium of Investor Owned Utility (IOU) companies.  Mission: To create
and execute a roadmap of equipment and service requirements important to cost-
effectively operating a reliable electric distribution system; 2002-2006.  DV2010 was
accountable to CEOs and CFOs of member utilities.

Led EPC and turnkey solutions in support of electric utility companies for electrical
distribution automation, medium voltage modular substations (distribution centers), and
wind farm electrical distribution systems (from the base of the turbine towers through
interconnection to the utility grid); 1985-1988.

Invited by the Director of Power & Energy Initiative at the University of Pittsburgh to be
an Instructor for a graduate course on Smart Grid Technologies & Applications.  Subject:
Substation Automation and Protective Relaying; on-going.

Participated in U.S./Canada Power Outage Task Force led by the Department of Energy
(DOE), Natural Resources Canada, and the North American Electric Reliability Council
(NERC) created to study the blackout of August 14, 2003, the largest electrical outage
event in U.S. history.

Led comprehensive Root Cause Analysis (RCA) for PJM executive management in
response to a July 1999 low voltage condition stemming from record peak loading
conditions on the bulk transmission system.  Proactive corrective measures prevented
future occurrences.

Renewables Integration and Impact on Transmission & Distribution Systems 
Invited by Prime Minister of Curacao to represent USA in 1st Annual Durable Energy
Conference in Curacao to address renewables integration issues for the transmission and
distribution system; March 2012.

Invited by CEOs of Wind-2-Power-Systems (W2PS) and Hudson Energy to represent USA
for conference in Madrid to cover PV integration, grid integration, energy storage, and
DC infrastructure issues; February 2012.

Invited by CARILEC to chair two sessions on Transforming the Electricity Grid at the
Renewable Energy Forum, St Thomas, U.S. Virgin Islands; September 2011. CARILEC
represents CEOs, COOs, and CFOs for 33 island utilities in the Caribbean.

Transmission & Distribution Planning 
Led distribution grid modernization planning efforts, focused on systematic and
incremental addition of smart grid devices, with technology, performance, and cost
central to the planning process

Led EPC and turnkey solutions for electric distribution automation, medium voltage
modular substations (distribution centers), and wind farm distribution systems (from
base of turbine towers through interconnection to utility grid).  Accountable for success
of these focused areas when measured against sales and margin goals, internal and



external budget constraints, and overall customer satisfaction.  Routinely augmented 
internal direct staff with external resources according to project needs.  Matrix managed 
project teams to effectively utilize project resources.    

Co-founder of industry-wide consortium focused on strategic, business, regulatory, and
technical issues associated with Conservation Voltage Reduction/Regulation (CVR) at
investor-owned utilities, electric cooperatives, and municipals.

Managed commissioning and public relations for comprehensive distribution line
installation in the city of Smolensk, Russia.  Project was collaborative effort between U.S.
Trade & Development Agency (TDA) and Cooper Power Systems (CPS); 2002-2004.

Developed distributed CVR measures to conserve energy and reduce overall losses
without compromising end-user reliability or power quality.

Developed emergency generation integration strategies for major industrial complexes
in the USA.

Conducted comprehensive seminar on electric power systems for the Ministry of Water
and Power in Peking, China; 1984.

Performed international power systems studies on power flow, transient stability, shunt
compensation, load shedding, motor starting, loss formula development, short circuit,
and protective device coordination; 1974-2000.  Interfaced with Engineering Planning
Managers.

Led projects sponsored by the Pacific Power Association (PPA) for power system energy
analysis and loss reduction on 20 islands in the South Pacific, 10 with U.S.-style power
systems, and 10 with European-style power systems.  Interfaced directly with CEOs and
PPA throughout study.

Taught Westinghouse Advanced School on Power System Stability; 1980-1988.

Professional Development Activities 
NERC Compliance; IEC 61850; DMVP (DMEDI) Process Improvement; Professional 

Development Seminars on Management (Management Grid, Management Techniques, Team 
Building); Interpersonal Skills; Time Management; Managing the Software Project; Sales 
Techniques; SPIN Sales Training; Pricing Strategies; Finances; Technical Writing; Safety; Problem 
Solving & Decision Making; IEEE Seminars on Relay Coordination and Reactive Power Control; 
Root Cause Analysis; Reliability Analysis; Intellectual Property; Environmental Compliance; 
Corporate Ethics; Toastmasters International. 

Company Affiliations 
Willoughby Consulting, Raleigh, NC (2012 to Present) 
Executive Consultant, Electric Power Systems Planning & Operation - Owner 

Modular distribution substation application, specification, and implementation. 
Quantifiable Conservation Voltage Reduction (CVR) assessments for energy efficiency energy 
savings (kWh) and peak power reduction (kW); CVR application strategies. Emergency backup 



power supply needs assessment and solution strategies for large industrial/commercial facilities. 
Portfolio analysis, go-to-market strategies, and operations support related to electric power 
systems. Specific service areas include transmission and distribution planning, renewables 
integration strategies, energy efficiency measures, system protection strategies, distribution 
automation schemes, data management, and business plan development.  
River Consulting Group (RCG), Clayton, GA (2018 to Present) 
Executive Consultant - Contract 

Advisory services related to distribution grid modernization planning efforts involving 
systematic and incremental addition of smart grid devices, with technology, performance, and 
cost central to process. 
ABB, Inc. (ABB), Raleigh, NC (2016 to 2017) 
Executive Consultant - Contract 

Advisory services related to distribution grid modernization planning efforts involving 
systematic and incremental addition of smart grid devices, with technology, performance, and 
cost central to process. 
Advanced Microgrid Solutions (AMS), San Francisco, CA (2015 to 2017) 
Executive Consultant - Contract 

Advisory services regarding business strategy, competitive intelligence, and energy 
services pricing strategies related to the company’s business development efforts. 
Applied Energy Group (AEG), New Brunswick, NJ (2012 to 2015) 
Principal, Executive Consultant - Contract 

Energy efficiency (savings) analysis methods, project procurement, and project execution. 
Innovative applications of existing technologies to advance the art. Industry-wide investigations. 
Direct responsibility for project teams, including subcontractors. 
Dell Innovation Services, Peoria, IL (2012 to 2014) 
Vice President, Electricity Transmission & Distribution - Contract 

Design and apply substations (including modular) for emergency power supply. Develop 
electrical site one-line diagrams and associated loading profiles. Conduct power demand audits. 
KEMA, Raleigh, NC (2006 to 2012) 
Vice President, Electricity Transmission & Distribution 

Strategic leadership of the U.S. technical T&D practice in North America, focusing on client 
issues related to electric power system T&D planning, asset management, protection and 
reliability, advanced technology applications, and future power systems.  Direct responsibility for 
team of 30 professionals. 
Cooper Power Systems, Franksville, WI (1989 to 2006) 
Director, Industrial Development & Technical Services Marketing; Manager, Systems 
Integration Solutions; Director, Thomas A. Edison Technical Center; Manager, Systems 
Engineering Group 

Technical solution development for electrical distribution automation, substations, 
distribution operating centers, and wind farm integration.  Accountable for sales, margins, 
budget, and customer objectives.  Directed project teams to matrix manage overall resources 
(which included marketing, sales, and engineering staffs) to promote services, identify 



opportunities, and secure business.  Participated in strategic alliances and acquisitions. Managed 
high power laboratory (500 MVA short circuit generator), high voltage laboratory (2 million volts), 
and full materials laboratory, with direct responsibility for a team of 110 professionals. Managed 
group responsible for Modular Integrated Transportable Substation (MITS) application, design, 
specifications, implementation, and support (69 kV and below) (10 MVA and below). 
Westinghouse Advanced Systems Technology, Pittsburgh, PA (1974 to 1988) 
Manager, Transmission Planning Section; Manager, T&D Software Services 

Responsible for a staff of 8 involved in the application of technical transmission and 
distribution software, including marketing and customer service. 
Black & Veatch Consulting Engineers, Kansas City, MO (1971 to 1974) 
Coop student while with the University of Missouri - Rolla 

Professional Memberships 
IEEE – Life Senior Member

IEEE Power Engineering Society – Senior Member

IEEE Industrial Applications Society – Senior Member

Phi Kappa Phi – Member

Eta Kappa Nu – Member

Tau Beta Pi – Member

Kappa Kappa Psi – Member

Wake County NC – Precinct Election Official (2017-2019)

Professional Recognition 
2016 Achieved Life Member status for the Institute of Electrical and Electronics Engineers 

(IEEE). 

2012-14 Invited Instructor for University of Pittsburgh graduate course on Smart Grid 
Technologies & Applications. Subject: Substation Automation and Protective Relaying. 

2013 Co-Founder of an industry-wide CVR Consortium focused on increasing energy savings 
by resolving strategic, business, and technical issues preventing more wide-spread 
deployment by electric utility companies. 

2012 Earned Order of the May honors recognition from Carnegie-Mellon University for 
more than 10 years of continous and consistent support. Citation includes these 
words: “This special order honors those who embody all the best characteristics for 
which the society was originally founded in 1947.” 

2011 Invited Chairman,  2 Sessions, Transforming the Electricity Grid, Carilec Renewable 
Energy Forum, September 20-21, St. Thomas, U.S. Virgin Islands. 



2003 Awarded Honorary Professional Degree of Electrical Engineering, Univ of MO-Rolla 
(UMR), based on “outstanding professional and personal achievements” 

2003 Elected President, Academy of Electrical & Computer Engineers, UMR 

2001 Elected VP, Academy of Electrical & Computer Engineers, University of Missouri-Rolla 

2001 Co-Chair, Steering Committee to develop Distribution Vision 2010 LLC (DV2010), 
consortium of Investor Owned Utility (IOU) companies 

2001 Appointed Chairman, Technical Paper Committee, USA National Committee, CIRED 

2000 Appointed to Industry Advisory Council, Rensselaer Polytechnic Institute (RPI), NY 

1998 Appointed to Industrial Liason Council (ILC) for the College of Engineering and Applied 
Science, University of Wisconsin-Milwaukee 

1997 Elected to Academy of Electrical & Computer Engineers, University of Missouri-Rolla 
for “outstanding contributions to the profession of electrical engineering and for 
leadership in the community and profession.” Requires minimum 20 years experience 
to qualify. 

1991 Selected for USA Trade Mission on Electric Power to East Germany.  Represented USA 
distribution equipment technologies. [E & W Berlin concrete wall fell Nov 1989] 

1989 Appointed to Industry Advisory Council, University of Missouri-Rolla (UMR). 

1985 Westinghouse Engineering Achievement Award for “high level technical 
contribution to the development and implementation of profitable engineering 
courses in the Electric Utility and Industrial markets.” 

1985 Senior Member status for Institute of Electrical & Electronics Engineers (IEEE). 

1984 Elected Chairman of the only Quality Circle in operation at Westinghouse Advanced 
Systems Technology (AST) 

1982 Appointed to first Engineering Advisory Council for Westinghouse AST 

1978 Earned PROFESSIONAL ENGINEER (PE) License from the Commonwealth of 
Pennsylvania 

1972 Received Outstanding Bandsman award from Kappa Kappa Psi band fraternity 

1969 Valedictorian and Student Council President, Grandview Senior High School 
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Joseph J. DeVirgilio, Jr. Owner, Suncoast Management Consultants, LLC 

 Education: 

B.E./1973/Electrical Engineering/Stevens Institute of Technology, Hoboken, NJ

M.E./1981/ Electric Power Engineering/RPI, Troy, NY

Professional Experience: 
2013 – Present Sarasota Memorial Healthcare System: Board member, former Chairman 

2011 - Present  Suncoast Management Consultants, LLC: Owner 

2010  United Way of Dutchess County:  CEO 

1973 - 2010  CH ENERGY GROUP, INC. 
CENTRAL HUDSON GAS & ELECTRIC CORPORATION 
CENTRAL HUDSON ENTERPRISES CORPORATION (CHEC) 
284 South Avenue, Poughkeepsie, NY 12601 

1/05 -12/10 Executive Vice President - Corporate Services and Administration 
Senior Corporate Officer and member of the Executive Team of CH Energy 
Group, Inc. Director of Central Hudson Gas & Electric Corp (“Central 
Hudson”) and Central Hudson Enterprises Corp (“CHEC”) 

Executive Responsibility for Griffith Energy Services, Inc., a wholly-owned 
fuel oil distribution subsidiary. 

Executive responsible for establishing and executing corporate policy and 
objectives and associated implementation of the related processes for the 
following areas of responsibility for Central Hudson: 

Information Technology; Corporate Communications, 
Media Relations, Governmental Affairs, and Economic 
Development; Human Resources Purchasing & Stores; Fleet 
Management; Office Services; Facility Operation & 
Maintenance; and Corporate Quality and Process Re-
engineering. 

Corporate Executive Committee membership: Chairperson:  I/T Steering 
Committee. Member of the Capital Resource Allocation Committee. 

03/05 -12/10 Director, Central Hudson Gas & Electric Corp 



03/02 -12/10 Director and Executive Vice President – CHEC, Griffith Energy Services and 
SCASCO 

11/98 -12/24 Senior Vice President - Corporate Services and Administration 
Corporate Executive Committee membership: Chairperson:  I/T Steering 
Committee and the Retirement Income, 401K, and VEBA Plans 
Administrative Committees.   Member of the Capital Resource Committee. 

5/88 -11/98 Vice President -- Human Resources and Administration 

4/86 - 5/88 Assistant Vice President – Gas & Electric Customer Services & T&D 
Operation 

3/84 - 4/86 Manager – Corporate Services & I/T 

3/82 - 3/84 Manager – Gas & Electric Customer Services Field and Call Center 
Operation 

3/79 - 3/82 District Superintendent – Catskill Gas & Electric T&D Operation 

6/73 - 3/79 Engineering Assignments – Gas and Electric Field Engineering, Gas Meter 
Engineer, and Gas Testing facility supervisor 

Professional Affiliations: 
3/80 – 12/11 Professional Engineer, New York State, License No. 057637 

1994 - 2000 Marketing Executives Conference -- member 1994; Executive Committee 
1995; Program Chairperson 1997. 

1993 -2004 Council of Industry of Southeastern New York -- Board of Directors. 

1988 -1999 New York State Regional Utility Group -- Central Hudson’s Representative 

1982-1998 American Gas Association (AGA) -- Central Hudson Gas & Electric’s 
Representative; Customer Services Committee (1982-1988); Human 
Resources Committee (1988 to 1998). 
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Page 1 of 2 

Liberty Utilities (Granite State Electric) Corp. d/b/a Liberty 

DE 23-039 

Distribution Service Rate Case 

NH Department of Energy Data Requests - Set 6 

Date Request Received: 8/31/23 Date of Response: 9/15/23 
Request No. DOE 6-19 Respondent: Anthony Strabone 

REQUEST:

Reference DOE 3-1, 2021 Capital Projects, Rockingham Substation, Change Order Form dated 
4/05/2021. 

a. Please provide an itemized breakdown with descriptions of the $4 million in additional
expenditures for the project.

b. Given that the elevation grade change was due to Tuscan Development’s error, why
didn’t Liberty hold Tuscan accountable for the extra project costs resulting from the
error?  Did Liberty ever approach Tuscan about this issue?

c. Given that the size and weight of the new transformers were known to Liberty prior to
installation, why were the costs of the pilons not anticipated by Liberty during design and
planning.

RESPONSE:

a. The original estimate of the substation project was based on costs for previously
completed similar projects and not on bids based on preliminary designs.  The table
below depicts the breakdown of the $4 million in additional expenditures.  Due to the
Company providing revised drawings incorporating the change in elevation to the
potential bidders during the competitive bid process, the Company is unable to determine
the cost added to account for the change in the substation elevation.  That is, the
Company did not receive bids prior to the elevation change to enable the requested cost
breakdown.



Docket No. DE 23-039 Request No. DOE 6-18 

Page 2 of 2 

are incurred. However, when the training costs involved relate to facilities that are not 
conventional in nature, or are new to the service company's operations, these costs may 
be capitalized until the time that the facilities are ready for functional use. As stated in 
part (a) of this response, utilizing a distribution automation controller as part of the 
distribution automation scheme was the first implementation of this technology on the 
Company’s system, and therefore, the Company capitalized the training costs in 
accordance with CFR § 367.83 

c. Per the approved business case, the following estimated project cost breakdown is
confirmed: $25,000 for internal labor, and $100,000 for subcontractor labor, resulting in a
total project cost of $125,000.

i. The estimated internal cost of $25,000 did not increase to $47,929.31.  Per the
project closeout form, the internal labor was $4,240.96.  Burdens of $43,688.35
were applied to this project as a result of direct charges from both internal labor
and contractor charges.

ii. The contractor cost did not increase from $100,000 to $176,866.  The $176,866
is due to a timing issue between the reversal of an accrual for an invoice in the
amount of $88,433 and the actual invoice (in the same amount) being applied to
the project.  The double counting of this invoice resulted in the contractor costs
being reported as $176,866.  The total contractor costs, which include other
external resources besides SEL, were $118,227.

iii. As stated in part c.ii of this response, the total external contractor cost was
$118,227.  The amount from SEL, which includes labor costs to set up the
automation system, program the devices, and provide troubleshooting support
was $110,122. Contractor costs associated with the test and commissioning of
the system were $6,380 and $1,725 was associated with traffic control.

iv. Of the $110,122 from SEL, $4,160 was associated with training the Company’s
staff.
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Project Overview

Reason for Change: Reference 2019 Capital spend report. GSE capital portfolio reallocated mid-year.
Project ID: 8830-1964 Project Name: Rockingham Substation

Change Order Name:
Rockingham Substation 2019 #1 

Date Prepared: 8/3/2023 

Change Order #: 8830-1964 #1 Financial Work Order 
(FWO):i

Project Sponsor: Charles Rodrigues Revised Start Date: 1/1/2019 
Project Lead: Anthony Strabone Revised End Date:ii 12/31/2023 
Prepared By: Ryan Patnode Change Typeiii X In Scope  Out of Scope
Project Contingency 
Available?

Yes  No If No is Selected, Please 
specify source of 
fundsiv

Financial Assessment/Cost Estimates
(Double click embedded excel file to update; include contingency allowance in excel file)

Category Original Project 
Value 

Previous Approved 
Charges 

Current Change 
Order Amount 

Total 

Internal Labor 
Materials 
Equipment 
Contractor/Subcontractor 
Burdens/Overheads 
AFUDC 
Total Project Cost $200,000 $200,000 $400,000 

Updated Unlevered Internal 
Rate of Return:

Basis of Current Change 
Order Amount:

Reference 2019 Capital spend report. GSE capital portfolio reallocated mid-year.

Schedule Impacts
(As a result of the Change Order, where applicable, List the Impacts to schedule)

Baseline Schedule (BL) New Forecast (NF) Variance (BL – NF)



Approvals and Signaturesv

i The Financial Work Order Section captures the work order this change falls under when the job was initially set-up
ii The Revised project end date is dependent on changes in scope that may deviate the schedule from the original plan
iii The Change type for In scope or Out of scope changes fall within the following scenario:

In Scope changes are deviations of scope from the original plan and approved budget that align to the original scope of the project but 
have revised pricing as a result of changes in pricing of labour, materials, and equipment
Out of Scope changes are scope changes that were not originally planned for in the project baselines and approved budget.  Examples
of this type of change are related to changes in technology, missed deliverables, a change in the project design altering the scope of the
project, etc.

iv In cases where the project no longer has contingency to cover project change orders, please specify any other sources of funds that would address the project variance (i.e. not executing another project, delaying scope of another 

project, etc)

v Approvals for work orders and purchase orders are subject to the limits set forth in the Approval Limits of Authority Policy owned and amended 
from time to time by the corporate procurement group. 

Approved By:

Role
Approval 
Authority 
Limit

Name Signature Date

Manager / Staff 
(requisitioner/buyer):

Up to $25,000

Senior Manager: : Up to $50,000
Senior Director/Director: Up to $250,000

State President / Senior 
VP / VP:

Up to $500,000 Neil Proudman 
NH President

Regional President: Up to 
$3,000,000

Corporate - Sr VP 
Operations:

Up to 
$5,000,000

Corporate - Exec Team 
Member (CEO, CFO, 
COO, Vice Chair):

Over 
$5,000,000



CChangee Orderr Form   

LUCo Change Order Form 
Page 1 

Rev. 00

Category Original Project 
Value

Previous Approved 
Charges

Current Change 
Order Amount

Total

Internal Labor
Materials
Equipment
Contractor/Subcontractor
Burdens/Overheads
AFUDC
Total Project Cost $400,000 $150,000 $550,000

Provide brief explanation on basis of the requested amount (i.e. revised contract amount, 
estimate based on revised engineering design, etc

Liberty Utilities· 
......_.... WATER GAS, ELECTRIC 

2020 



CChangee Orderr Form   

LUCo Change Order Form 
Page 2 

Rev. 00

07/27/2020

Liberty Utilities· 
......_.... WATER GAS, ELECTRIC 

2020 
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CChangee Orderr Form   

LUCo Change Order Form 
Page 1 

Rev. 00

Category Original Project 
Value

Previous Approved 
Charges

Current Change 
Order Amount

Total

Internal Labor
Materials
Equipment
Contractor/Subcontractor
Burdens/Overheads
AFUDC
Total Project Cost $400,000 $150,000 $350,000 $900,000

Provide brief explanation on basis of the requested amount (i.e. revised contract amount, 
estimate based on revised engineering design, etc

Liberty Utilities· 
......_.... WATER GAS, ELECTRIC 

2020 



CChangee Orderr Form   

LUCo Change Order Form 
Page 2 

Rev. 00

11/04/2020

Liberty Utilities· 
......_.... WATER GAS, ELECTRIC 

2020 
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II Liberty· I I 2022 



This estimate is of investment grade for design activities on this project.  A project 
grade estimate for construction will be provided upon completion of detailed 
design.   

II Liberty· I I 2022 



II Liberty· I I 2022 
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Change Order Form

LUCo Change Order Form
Page 1

Rev. 00

Project Overview 

Reason for Change:    Budget Increase to fund project to accommodate work associated with Rockingham Substation 

Project ID: 8830-1964 Project Name: Rockingham Substation
Change Order Name: 8830-1964 Rockingham Substation Date Prepared: 11/30/2022 

Change Order #: 8830-1964-1 Financial Work Order 
(FWO):i

Various 

Project Sponsor: Anthony Strabone Revised Start Date: 1/1/2022 

Project Lead: Melvin Emerson Revised End Date:ii 12/31/2022 

Prepared By: Melvin Emerson Change Typeiii x In Scope   Out of Scope
Project Contingency 
Available? 

 Yes   No If No is Selected, Please 
specify source of 
fundsiv

8830-1958 Tuscan Village Line 
South $160K. 

Financial Assessment/Cost Estimates 
(Double click embedded excel file to update; include contingency allowance in excel file) 

Category Original Project
Value

Previous Approved
Charges

Current Change
Order Amount

Total

Internal Labor
Materials
Equipment
Contractor/Subcontractor
Burdens/Overheads
AFUDC
Total Project Cost $500,000 $160,000 $660,000

Updated Unlevered Internal 
Rate of Return: 

Basis of Current Change 
Order Amount: 

$160,000 

Over expenditure is being driven by costs associated with work identified needing to be 
addressed under the Rockingham Substation Capital Specific Project.  The major project 
expenditures necessary to complete construction and make the substation ready for service 
include station commissioning, animal protection, wall staining, gates, paving, and labor to 
monitor and complete construction of the substation.  The anticipated overspend of this 
project will be offset by underspend of other capital projects and therefore will not impact the 
overall 2022 GSE Capital Budget.

Schedule Impacts 
(As a result of the Change Order, where applicable, List the Impacts to schedule) 

Baseline Schedule (BL) New Forecast (NF) Variance (BL – NF) 
N/A N/A N/A

~ Liberty I j 2022 
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Approvals and Signaturesv

i The Financial Work Order Section captures the work order this change falls under when the job was initially set-up 
ii The Revised project end date is dependent on changes in scope that may deviate the schedule from the original plan 
iii The Change type for In scope or Out of scope changes fall within the following scenario: 

In Scope changes are deviations of scope from the original plan and approved budget that align to the original scope of the project but 
have revised pricing as a result of changes in pricing of labour, materials, and equipment 
Out of Scope changes are scope changes that were not originally planned for in the project baselines and approved budget.  Examples 
of this type of change are related to changes in technology, missed deliverables, a change in the project design altering the scope of the 
project, etc. 

iv In cases where the project no longer has contingency to cover project change orders, please specify any other sources of funds that would address the project variance (i.e. not executing another project, delaying scope of another 

project, etc)

v Approvals for work orders and purchase orders are subject to the limits set forth in the Approval Limits of Authority Policy owned and amended 
from time to time by the corporate procurement group.

Approved By:

Role 
Approval 
Authority 
Limit

Name Signature Date

Manager / Staff 
(requisitioner/buyer): 

Up to 
$25,000 

Melvin Emerson 
Capital Lead 

Senior Manager: Up to 
$300,000 

Kedrick Robinson 
Manager, Engineering Projects 

Senior Director/Director: Up to 
$500,000 

Anthony Strabone 
Director, Engineering & Project 
Management 

State President / Senior VP / VP: Up to 
$2,000,000 

Neil Proudman
NH President 

Regional President: Up to 
$3,000,000 

Corporate - Sr VP Operations: Up to 
$3,500,000 

Corporate - Exec Team Member 
(CEO, CFO, COO, Vice Chair): 

Over 
$7,500,000 

5 June 2023

6/5/23

06/05/2023

IL Liberty· I 2022 
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GUIDANCE: If yes, please detail the specific assets that will be removed:  
1. Original Cost of Plant to be removed (if known):
2. What is the replacement cost of the plant being removed (if original cost not known)?
3. Original Work Order of Plant to be removed (if known):
4. Is the Plant being removed reusable?

What is the year of original installation of the plant being removed
No
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Regional President: 

Corporate - Sr VP 
Operations: 

Corporate - Exec Team 
Member(CEO, CFO, 
COO, Vice Chair): 

Up to 
$3,000,000 

Upto 
$5,000,000 

Over 
$5,000,000 

Change Order Form 
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Liberty Utilities (Granite State Electric) Corp. d/b/a Liberty

DE 23-039
Distribution Service Rate Case 

Department of Energy Technical Session Data Requests - Set 2 

Date Request Received: 11/3/23 Date of Response: 11/20/23 
Request No: DOE TS 2-40 Respondent: Anthony Strabone 

REQUEST:

Reference DOE 3-1, 2019 - 2022 Capital Projects, Rockingham Substation, Change Order dated 
April 5, 2021; DOE 6-19; and Docket DE 19-064, Exhibit 21, Attachment JED-3c at Bates 421.

a. Please describe the Company’s efforts in 2017 related to searching and investigating
potential sites for the Rockingham Substation.  Please list all of the potential locations
reviewed.  Also, please provide any documentation or records, including any written
analysis, that details Liberty’s property search and why certain sites were not selected.

b. Please explain why re-utilizing Liberty’s existing substations, Salem Depot and Baron
Ave., were not viable options for the Rockingham Substation.  Did the Company ever
contact or explore the potential purchase of the former restaurant property adjacent to
Salem Depot, and if so, what were the results of those discussions?

c. When and why did Liberty approach the developer of Tuscan Village about locating the
Rockingham Substation within that development?  What were the developer’s conditions,
if any, for locating the substation within Tuscan Village?

d. A commercial appraisal of the proposed Rockingham Substation site within Tuscan
Village was performed in July 2017. The appraisal concluded the market value of the lot
to be $925,000.  Please describe the decision-making process undertaken by Liberty that
provided justification for the Company to purchase the lot at a price of $1.5 million,
representing a $575,000 premium over and above the market value.

e. The contractor responsible for building the paved road to Rockingham Substation
initially (2018) provided Liberty with the wrong elevation grade causing Liberty to
redesign and revise the elevation of the substation at substantial additional expense to the
Company and ratepayers.  Did Liberty ever consider holding the contractor liable for that
error?  If not, why not?

f. Liberty commissioned a geotechnical study of the soils at the Rockingham site which
concluded that some of the underlying soils were unstable.  Please provide a copy of the
geotechnical report.

g. Liberty constructed a screening wall around the perimeter of the Rockingham Substation
site to conceal it from view.  Please provide the following information:
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i. Type of wall, wall height, and construction material used.

ii. Total cost of the wall.

iii. Confirm that the construction of the wall was at the request of the Tuscan
Village owner and the Town of Salem.

iv. Provide a copy of the decision of the Town of Salem Planning Board including
findings of fact involving approval of the construction of Rockingham
Substation and the screening wall.

v. Copies of any and all communications between Liberty, the owner of Tuscan
Village, and the Salem Planning Board related to the requirement of a screening
wall.

h. Confirm that the second transformer was finished, energized, and taking load in 2022.

RESPONSE: 

a. In 2017, the Company evaluated the properties listed below for locating the Rockingham
substation.

i. Salem Depot Substation- please see the Company’s responses to part b below
for why this property was not selected.

ii. Baron Ave Substation- please see the Company’s responses to part b below for
why this property was not selected.

iii. 1 Tuscan Blvd (current site of Rockingham Substation)

iv. 60 Pleasant Street.  This site is located West of the Tuscan Development.  It
proposed challenges with respect to routing of the 115 kV Supply lines and
distribution feeders.  With respect to routing of the ten (10) distribution feeders
proposed with Rockingham Substation, these ten distributions feeders would
either exit the Pleasant Street site overhead on multiple pole lines or
underground along public rights of ways (streets/roads) which would
significantly increase costs.  Another challenge was that, in order to reach this
site, the 115 kV Supply lines would need to be extended from the ROW and
routed either through the Tuscan development, and the property of the
Rockingham Mall Hampshire or along local roads/street resulting in increased
costs for the supply lines.  For these reasons listed, this property was not
selected.

v. Garabeddian Site- this site is located near the Salem Animal Rescue League and
was the former site of the Salem Water Treatment Facility. This site was
identified as containing contaminated soil which was recently treated by the
Town of Salem.  This site proposed challenges with respect to routing of the ten
distribution feeders proposed with Rockingham Substation.  These ten (10)
distributions feeders would either exit the site overhead on multiple pole lines or
underground along public right of ways which would increase costs.  For these
reasons listed, this property was not selected.
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b. The Company did not contact or explore the potential purchase of the former restaurant 
property adjacent to Salem Depot because this restaurant was still in operation at the time 
the Company was evaluating potential sites for the new substation.  The fire at the 
restaurant occurred in June 2018, which was after the Company completed its analysis of 
properties and around the same time the Company and Tuscan Development were 
finalizing the purchase and sales agreement for the current Rockingham Substation 
property.    

Salem Depot was not a viable option because the property where the existing substation 
was located was not of sufficient size to accommodate the new proposed substation.  In 
order to utilize this property, the Company would have to purchase two adjacent 
residential properties and request the Town of Salem to discontinue the use of a local 
road near the Salem Depot property  In addition to these issues, the Salem Depot property 
is located further North of the property where the Rockingham substation was 
constructed, which would require additional costs to extend the 115 KV Supply lines 
further North to the Salem Depot substation. Based on the property challenges and 
additional costs for the 115 kV line, the Company determined the Salem Depot property 
was not a viable option.  

Similar to Salem Depot, the Baron Avenue substation site was not a viable option 
because the existing property was not of sufficient size to accommodate the proposed 
substation. Property expansion at Baron Ave Substation was also a challenge due to 
existing wetlands in close proximity to the substation property. In addition to limited 
property expansion at Baron Ave, this site also presented challenges with respect to 
routing of the ten distribution feeders proposed with Rockingham Substation.  These ten 
distributions feeders would either exit the Baron Ave site overhead on multiple pole lines 
through residential neighborhoods or underground along public right of ways which 
would significantly increase costs.  Based on the property and distribution routing 
challenges, the Company determined the Baron Ave property was not a viable option.   

c. As part of its efforts of identifying possible parcels for a new substation, the Company 
approached the developer of Tuscan Village in 2016 about locating the Rockingham 
Substation within that development.  There only additional condition imposed by the 
developer for locating the substation within the development was screening. 

d. Although the Company’s commercial appraisal of the proposed Rockingham Substation 
site within Tuscan Village was less than the purchase price of $1.5 million, the arms’ 
length negotiation between the Company and the developer resulted in the purchase 
price, -- and thus the actual market value -- of $1.5 million.  The Company had 
determined this lot was clearly the best possible location for the new proposed substation 
in terms of overall cost and operational factors based on its evaluation of other locations 
in the area described above.  There was no “premium” of $575,000 over market value.  
The true market value was what the Company paid because it resulted from an arms’ 
length transaction between two sophisticated parties.   Alternatively, the Company had 
determined that any “premium” was less than the increased construction costs that would 
have been associated with the other properties the Company considered.  
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e. The Company did not consider holding the contractor liable for the change in road 
elevation since Tuscan Development was only required to provide a paved road to the 
substation site and the elevation of the road was not identified as part of the agreement.

f. Refer to Attachment 23-039 DOE TS 2-40.f.  

g. Please see the following responses:

i. The wall is 15 feet high and is made of concrete.

ii. Total cost of the wall is $653,608. 

iii. The original request of the Town of Salem was for a 15 FT high louvered 
metal fence option to provide substation screening.  Upon review of cost and 
construction requirements of the metal fence option, the Company requested 
and received approval from the Salem Planning Board to use the lower cost
option of a concrete wall to screen the substation instead of the metal fence.   

iv. Please see Attachment 23-039 DOE TS 2-40.g.iv for a copy of the approved 
substation drawings along with a letter from the Salem Planning Board 
approving the use of the concrete wall instead of the metal fence.  

v. Please see Attachment 23-039 DOE TS 2-40.g.v for additional 
correspondence related to the substation screening between the Company and 
the Town of Salem’s consultant.  

h. The second transformer was energized and taking load in 2023. 
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October 5, 2020 
CHG Job No. 2016 

PLM, Inc. 
35 Main Street 
Hopkinton, MA 01748 
Attention: Kevin Soden 

Subject: Geotechnical Engineering Investigation 
Rockingham Substation 
Salem, NH 

Dear Mr. Soden: 

Charles H. Gross, PE, LLC (CHG) is pleased to submit the findings and 
recommendations of our geotechnical engineering investigation conducted at the 
above-referenced property for the proposed site improvements at the above 
address. 

Thank you for engaging our services for this project. If you have any questions, 
please do not hesitate to call. 

Very truly yours, 
Charles H. Gross, PE, LLC 

Charles H. Gross, PE, M.ASCE 
Manager 

Attachments 

=· NO. 10194 

Charles H Gross, PE, LLC 23 Liberty Circle, Hanson, MA 02341 

' :: 

617-909-5180 www.chgpellc.com 
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In accordance with your authorization we have undertaken and completed our 
subsurface investigation and prepared this Geotechnical Engineering Report. Refer 
to Figure 1 in this report for a locus plan. 

1.2 Project Description 

The project consists of constructing electrical equipment in the general area where 
test borings were drilled on September 4, 2020. PLM provided CHG with the boring 
locations shown on Figure 2. 

Borings B-1, B-2 and B-3 are the locations for future caisson foundations that are 
anticipated to be 6'-0" in diameter. B-4 and B-5 are at proposed power 
transformers. Boring B-6 is at the 13.2 kV Switchgear assembly. 

1.3 Purposes and Scope of the Investigation 

The purposes of this investigation are to define and evaluate the subsurface 
conditions beneath the proposed construction and provide recommendations for 
the foundation and earthwork activities, including recommendations for allowable 
soil bearing capacity and seismic site profile classification. To accomplish these 
tasks, the following scope of services was performed: 

• Performed a visual Site inspection by our Geotechnical Engineer; 

• Engaged a boring contractor to drill 6 test borings; 

• Monitored the test boring operations; 

• Collected soil samples and measured groundwater levels in the field; 

• Logged and classified soil samples; and 

• Submitted this report of our findings, conclusions and recommendations. 

Charles H. Gross, PE, LLC 
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At the time of our investigation, the Site was relatively level and vacant. 

2.2 Subsurface Conditions 

As part of this investigation test borings were drilled under the supervision of 
Charles H. Gross, P.E. to explore the Site's subsurface conditions. Test boring 
locations are shown on Figure 2. Mr. Gross classified soil samples in the field based 
on visual and textural examination using the Unified Soil Classification System. 

Soil X Corp of Leominster, MA drilled 6 test borings. The borings were drilled using 
rotary drill rigs. Standard Penetration Tests1 (SPT) were performed at intervals 
noted on the boring logs. Soil samples were collected from the ground surface to the 
maximum depth explored, which was 32 ft below existing grade. Test boring logs 
are included in Appendix A. 

Our knowledge of the subsurface conditions beneath the proposed construction area 
is based on the findings in the test borings. The following generalized subsurface 
strata were encountered starting from the ground surface: 

• Fill, consisting of Silty Sand (SM2) and Gravelly Sand (SP-SM), was encountered 
at the ground surface. The Fill extended to a depth of 5 ft in the test borings. The 
Fill was very loose to dense with SPT N-values ranging from 10 to 38 blows; 
however, it was primarily medium dense. 

• Peat (PT) , approximately 3 ft thick, was encountered directly beneath the Fill in 
test boring B-6. The Peat was very soft with an SPT N-value of 2 blows. 

• Native Granular Soils were encountered directly beneath the Fill. The Native 
Granular Soils consisted of Silty Sand (SM), Sand (SP-SM), and Sandy Silt (ML) 
and extended to the maximum depths explored, which was 32 ft below existing 

1 SPT N-Value is the number of blows for the drill rigs automatic hammer required to advance the 
standard 1-3/8 inch I.D. by 2.0 inch O.D. split-spoon sampler the last 12 inches of an 18-inch sampling 
interval. 
2 Symbols used on the test boring logs are explained as follows: 
SP-SM: Poorly graded Sands with 5 to 12% ML or MH fines 
SM: Sands with greater than 12% ML or MH fines 
Pt: Organic soils with a distinctive organic texture and containing particles ofleaves, 

grass, branches or other fibrous vegetative matter. 
ML: Inorganic nonplastic and slightly plastic Silts and medium plastic Clayey Silts 
MH: Inorganic slightly plastic Silts and medium plastic to very plastic Clayey Silts 

Charles H. Gross, PE, LLC 
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grade. The soils were loose to very dense with SPT N-values ranging from 5 to 
greater than 59 blows. 

2.3 Groundwater 

The groundwater levels in the borings varied from approximately 8 to 10 ft below 
existing grade. 

The groundwater level may be affected by local anomalous conditions as well as 
seasonal factors and thus, may not represent the level to be encountered in the 
future. Generally, groundwater levels are highest in the early spring and lowest in 
the late fall. 

Charles H. Gross, PE, LLC 
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3.0 FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 

3.1 General 

The geotechnical concerns for the Site are the following: 

• All foundation units be founded on similar bearing strata; 

• Possible softening of the bearing strata due to construction operations and 
rainfall runoff; 

• The suitability of on-Site materials for re-use as compacted fills; and 

To avoid construction delays, we recommend preparing an as-built utility plan 
during the design phase of this project. The as-built utility plan will help the design 
team prepare foundation plans and specifications minimizing construction delays 
and potential utility damage. 

3.2 Foundation Support 

Geotechnical design parameters for soils in Section 2.2 include the following: 

• Allowable bearing capacity of the medium dense Native Granular Soils= 3 ksf; 
• Approximate unit weight of compacted Fill Soils= 120 pcf 
• Approximate unit weight of Native Granular Soils= 120 pcf; 
• Angle of internal friction of Native Granular Soils = 30 degrees; 
• Coefficient of friction between Native Granular Soils and concrete = 0.4; 
• Coefficient of friction between Processed Gravel Fill and concrete= 0.45; 
• Coefficient of active earth pressure= 0.33; 
• Coefficient of passive earth pressure= 3.0; 
• Coefficient of earth pressure at rest= 0.5; 
• Subgrade Modulus = 125 pci 
• Equivalent fluid unit weight of the Native Granular Soils equal to 120 pcf to 

calculate passive pressures above water table; 
• For design purposes of caissons, the upper 4 feet of soils should not be 

considered for skin friction values; and 
• Hydrostatic uplift is not a concern for the proposed structures based on the 

depth groundwater was encountered. 

Charles H. Gross, PE, LLC 
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CHG recommends that future caisson foundations be supported on the medium 
dense to dense Native Granular Soils. Considering the presence of wet sand, we 
recommend that the contractor be prepared to provide temporary casing to support 
the walls of the caisson shaft during drilling. The concrete should be cast-in-place 
directly against the Native Granular Soils. 

We recommend the caissons be founded below the loose Native Granular Soils in 
boring B-1 & B-2 at 25 ft and B-3 at 30 ft below existing grade on the medium dense 
to dense sands. The net allowable bearing capacity of the medium dense Native 
Granular Soils is 3 ksf 

For design purposes, total caisson settlements are estimated to be less than 1 inch 
and the differential settlement will be considerably less and should pose no 
significant structural problems. 

Power Transforms & Switch&ear Assembly (B-4, B-5, & B-6) 

We do not recommend a shallow foundation scheme at these boring locations due to 
the presence of loose to medium dense soils consisting of the Fill, Peat, and Native 
Granular Soils mentioned in Section 2.2. In borings B-4, B-5, and B-6 these soils 
extended to a depth of approximately 20, 25, and 10 ft, respectively. The Fill is 
considered unsuitable for foundation support because there is no documentation 
provided indicating that it was placed in lifts, properly compacted, and tested. The 
organic Peat is unsuitable for foundation support because it is highly compressible. 

CHG recommends considering a deep foundation system consisting of helical 
piles to support the proposed power transformers and switch gear assembly. 
We recommend engaging a Geotechnical Specialty Contractor for design and 
installation of the helical piles. 

The helical piles are advanced into the ground using a rotary motor typically 
mounted to a backhoe or excavator. As the pile lead is advanced, additional 
extension sections are added as required. The lead section is advanced through the 
unsuitable soils into the underlying suitable medium dense Native Granular Soil 
bearing materials. The supported loads are transferred to the underlying suitable 
material via the pile shaft. 

CHG recommends that the Geotechnical Specialty Contractor consider a grout­
encased shaft style pile known as a Helical Pulldown Micro-pile (HPM). A helical 
pile with a grouted shaft provides an additional benefit as it introduces a friction 
component to the pile, which increases its overall capacity. The grouted portion of 

Charles H. Gross, PE, LLC 
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the pile develops friction along the interface with the displaced soil surrounding it, 
which contributes to the pile capacity. 

The HPM consists of a conventional helical pile that is encased in a shaft of neat 
cement grout. The pile extensions are fitted with plates that displace the 
surrounding soil as the pile is advanced. A reservoir is used at the surface to 
maintain a head of grout above the pile. As the HPM is advanced, the grout is drawn 
down with the pile forming a continuous shaft. The grouted shafts typically have 
diameters on the order of 4 to 6 inches. 

For this project, it is anticipated that a properly configured helical pile (length up to 
32 ft) with a continuous shaft installed into the underlying medium dense Native 
Granular Soils could develop an allowable (working load) capacity up to 5 to 10 
tons. We recommend the Geotechnical Specialty Contractor perform a pile load 
test(s) verifying the achieved working load and submit the results to the Owner's 
representative prior to installing production piles. In addition, we recommend the 
Contractor submit documentation verifying the as-built design capacity and depth of 
embedment of each pile immediately after it is installed to the Owners 
representative on-site. 

For design purposes, total helical pile settlements are estimated to be less than 1 
inch and the differential settlement will be considerably less and should pose no 
significant structural problems. 

3.3 Site Preparation 

If encountered, all old foundations (i.e., concrete slabs, walls, and footings) and any 
old sewage disposal system are unsuitable for foundation support and must be 
removed and then backfilled with compacted Granular Fill, crushed stone or 
combination thereof, as specified in Section 3.7, up to design grade. It is also 
recommended that existing foundations be removed beneath proposed utilities, 
exterior slabs, and pavement. 

Charles H. Gross, PE, LLC 



Docket No. DE 23-039 
Attachment 23-039 DOE TS 2-40.f 

Page 9 of 24
Rockingham Substation 
Salem, NH 

3.4 Groundwater Control During Construction 

Page 9 of 13 
October 5, 2020 

CHG Project No. 2016 

Groundwater was encountered in the test borings and varied from 8 to 20 feet 
below existing grade. However, it should be anticipated that groundwater control 
might be required at this Site during the excavation and backfilling operations. 
Groundwater infiltration into the excavation may be substantial during periods of 
heavy or prolonged rainfall and in the springtime of the year. Trapped groundwater 
in the on-site soil layers may be encountered in the excavation. Groundwater 
control may be accomplished with the use of sumps, ditches and pumps. 

In all excavations where groundwater is encountered, it is essential that the 
foundation-bearing surface be protected against softening due to traffic of workmen 
and equipment. We recommend that groundwater be lowered a minimum of 2 feet 
below the bottom of the proposed excavation and that all bearing surfaces be 
protected against disturbance by placing a minimum 6 inch thick layer of¾ Inch 
Minus Crushed Stone Fill. The stone layer should be compacted by making at least 6 
passes with a hand operated vibratory plate compactor under the observation of a 
Geotechnical Engineer. 

Surface drainage should be directed away from the excavation during construction 
so that the bearing surface does not become softened by water flow or puddling. 
This can be accomplished with proper grading or construction of small dikes at the 
edge of the excavation. The Site should be graded so that surface water will not 
accumulate, as soils will soften and lose strength. 

3.5 Stability of Excavations 

The Contractor is responsible for construction site safety and should be aware that 
slope height, slope inclination and excavation depths should in no case exceed those 
specified in local, state or federal safety regulations (i.e., OSHA Health and Safety 
Standards for Excavations, 29 CFR Part 1926) Soil stockpiles should be maintained 
at least 5 feet from the edge of excavations. A trench shield would be an appropriate 
excavation support tool to use on this project. 

Design of temporary and permanent cut slopes should be in accordance with 
pertinent OSHA and local safety regulations. Excavations deeper than 5 feet require 
bracing, shoring or flattening of slopes. Permanent excavations (those planned to be 
left open more than one month) should be no steeper than 2.5 horizontal to 1 
vertical in the overlying soils. 

Charles H. Gross, PE, LLC 
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The Site overburden soils can be excavated by hydraulic backhoe or other 
conventional earth moving equipment based on the conditions encountered in our 
subsurface investigations. 

Unstable areas, which may appear during compaction, should be excavated and 
replaced with ¾ Inch Minus Crushed Stone Fill, compacted Processed Gravel Fill, 
and/or compacted Granular Fill. Refer to Section 3.7 for¾ Inch Minus Crushed 
Stone Fill gradation recommendations. If more than a 6 inch thickness of crushed 
stone is required to reach bottom of footing grade, the crushed stone should be 
completely wrapped in Mirafi 140N filter fabric, or equivalent, to mitigate migration 
of the fine soils into the voids of the crushed stone. Migration of fines could result in 
significant settlement of foundations. The crushed stone should be compacted by 
making at least 6 passes with a hand operated vibratory compactor under the 
observation of a Geotechnical Engineer. 

3. 7 Backfill and Compaction 

Gradation of Granular Fill - Backfill beneath footings, slabs, and adjacent to walls 
should consist of compacted Granular Fill. This fill should consist of well graded 
natural sand and gravel, free from plastic fines, organic matter and deleterious 
material and should have the following gradation: 

Gradation of Granular Fill 

U.S. Sieve Size Percent Passing Percent Passing 
& Number Maximum Minimum 

2inch --- 100 
1inch 100 60 
No.4 85 25 

No. 20 60 10 
No. SO 35 4 

No. 200 10 3 

Charles H. Gross, PE, LLC 
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Processed Gravel Fill-This fill should consist of well-graded processed gravel and 
sand, free from plastic fines, organic matter and deleterious material and should 
have the following gradation: 

U.S. Sieve Size Percent Passing Percent Passing 
& Number Maximum Minimum 
3/4inch --- 100 

No.4 85 40 
No. 200 10 0 

¾ Inch Minus Crushed Stone Fill- We recommend the following gradation: 

U.S. Sieve Size Percent Passing Percent Passing 
&Number Maximum Minimum 

1inch --- 100 
3/4inch 100 90 
1/2inch so 10 
3/Binch 20 ---

No.4 5 ---

Within the areas excavated for footings, walls, and other limited areas where large 
compaction equipment cannot work, we recommend that the fill be placed in loose 
lifts no more than 4 inches in thickness and be compacted with hand manipulated 
machines such as pneumatic compactors, vibratory plate compactors, etc. In open 
areas where a 10-ton vibratory roller can be used, we recommend that the loose lift 
thickness not exceed 12 inches. Fill should be compacted within 2 percent of the 
optimum moisture content to a minimum of 95% of the maximum dry density as 
determined by the test designated ASTM D1557. 

In soil load bearing areas, prior to placing any structural concrete or fill, the 
excavated surfaces should be cleaned of all loose or disturbed material. The 
resulting subgrade should then be proof-rolled with at least 6 passes each way using 
a vibratory compactor to minimize settlements of in-situ material locally disturbed 
during the excavation operations. A Geotechnical Engineer prior to placement of 
concrete or compacted fill should inspect all bearing surfaces. 

Charles H. Gross, PE, LLC 
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With regard to seismic design, the Site should be considered a Site Class D in 
accordance with Table 1613.2 of the 2015 International Building Code. 

It is our opinion that the native soils encountered in the subsurface explorations 
that are directly beneath the proposed construction, as well as the compacted fill 
materials, will have sufficient density to preclude liquefaction or excessive dynamic 
settlement during the postulated seismic event. 

It is our opinion that the native soils encountered in the test borings that are directly 
beneath the proposed construction, as well as the compacted fill materials, will have 
sufficient density to preclude liquefaction or excessive dynamic settlement during 
the postulated seismic event. 

3. 9 Suitability of On-Site Material for Fill 

Only the on-site Sands (SP-SM) described in Section 2.2 without any deleterious 
and/or organic matter are suitable for re-use as compacted fill up to within 12 
inches of the bottom of footings. 

We do not recommend using the on-Site Silty Sand (SM) beneath structures, 
footings, and slabs because: 

• they are very sensitive to disturbance due to changes in water content and 
construction traffic; 

• they are frost susceptible, which means proper placement of these materials 
during freezing weather (winter conditions) will be difficult to achieve; 

• they poorly drain beneath proposed pavement sections; and 

• they are very difficult to work with during rainy weather and it may be 
necessary to dry out the near surface soils after a rainstorm by mixing and 
drying. 

Charles H. Gross, PE, LLC 
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All the professional opinions presented in this report are based solely on the scope 
of work conducted and sources referred to in our report. The data presented by 
CHG in this report was collected and analyzed using generally accepted industry 
methods and practices at the time the report was generated. This report represents 
the conditions, locations, and materials that were observed at the time the fieldwork 
was conducted. No inferences regarding other conditions, locations, or materials, at 
a later time may be made based on the contents of the report. No other warranty, 
expressed or implied, is made. 

This report was prepared for the sole use of our client. The use of this report by 
anyone other than our client or CHG is strictly prohibited without the express prior 
written consent of CHG. Portions of the report may not be used independently of the 
entire report. 

The above recommendations and conclusions are based on our evaluation of the 
obtained data presented in the text. We would welcome the opportunity to monitor 
the pertinent phases of the foundation construction; thus, if differences are found 
between the field conditions described herein and those encountered during 
construction, we can modify our recommendations in a timely and professional 
manner. 

Charles H. Gross, PE, LLC 
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1.~'l. Project Name: Rockingham Substation Boring No. B-1 

CBG Project Location: Salem, New Hampshire Sheet 1 of 1 

Project Number: 2016 Location: See Figure 2 
~' Boring Contractor: Soil X Corp Approx. Elev. 

Groundwater Observations Casing Sami;1ler Core Date Start: 9/4/20 

Date Time Dei;1th Type Auger Split Spoon Date Finish: 9/4/20 

9/4/20 Completion 10' Size I.D. 4-¼" 1-3/8" Driller: D. Ledger 

Hammer Wt. Automatic Hammer Inspector: C. Gross 

Hammer Fall Rig Type: M0bile 8-57 

Sami;1le 
Pen./Rec. Depth Blows/6" Sample Description 

Depth No. (inches) (feet) 

S-1 24/22 0-2 7-15-14-10 Fill: Silty Sand {SM): c/f sand, 15-25% npf, light brown, dry. 

S-2 24/11 2-4 7-8-9-5 Fill: Silty Sand {SM): m/f sand, 12-20% npf, brown & dark brown, 
dry. 

5' 
5' ------------------------------------------------------------------------------S-3 24/23 5-7 8-10-14-16 Sand {SP-SM): fine sand, 5-12% npf, orange-brown, moist 

7' 
------------------------------------------------------------------------------S-4 24/22 7-9 8-9-8-9 Silty Sand {SM): fine sand, 12-20% npf, light brown, moist. 

9' 
------------------------------------------------------------------------------

10' 
S-5 24/19 10 -12 2-4-5-6 Sand {SP-SM): fine sand, 5-12% npf, light brown, moist 

14' 
------------------------------------------------------------------------------

15' 
S-6 24/22 15 -17 3-5-5-6 Silty Sand {SM): fine sand, 12-20% npf, brown, wet. 

20' S-7 24/12 20-22 2-3-3-4 Silty Sand {SM): fine sand, 12-20% npf, brown, wet. 

23' 
------------------------------------------------------------------------------

25' 
S-8 24/15 25-27 16-18-22-20 Silty Sand {SM): c/f sand, 5-12% fine gravel, 12-20% npf, gray-

brown, wet 

30' Silty Sand {SM): c/f sand, 5-12% fine gravel, 20-30% npf, gray-
S-9 24/20 30-32 12-14-19-14 brown, wet 

End of Boring@ 32' 

sample types Notes: Granular Soils Cohesive Soils S - split spoon 1. Automatic hammer used for driving & split-spoon sampler N:Yali.wDmlsilll N:YalLw Cc□sisl!l□!::ll 
ST - shelby tube <4 very loose <2 very soft 
AF - auger flight 5-10 loose 2-4 soft 
RC - rock core 11-30 medium 5-8 medium 

c/f means coarse to fine 
31-50 dense 9-15 stiff 
>50 very dense 16-30 very stiff 

m/f means medium to fine 
>30 hard 

npf means nonplastic fines 
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~·~ Project Name: Rockingham Substation Boring No. B-2 

qw Project Location: Salem, New Hampshire Sheet 1 of 1 

Project Number: 2016 Location: See Figure 2 

Boring Contractor: Soil X Corp Approx. Elev. 

Groundwater Observations Casing Sampler Core Date Start: 9/4/20 

Date Time Depth Type Auger Split Spoon Date Finish: 9/4/20 

9/4/20 Completion 10' Size I.D. 4-¼" 1-3/8" Driller: D. Ledger 

Hammer Wt. Automatic Hammer Inspector: C. Gross 

Hammer Fall Rig Type: M0bile B-57 

Sample 
Pen./Rec. Depth Blows/6'' Sample Description 

Depth No. (inches) (feet) 

S-1 24/20 0-2 10-16-10-9 Fill: Gravelly Sand (SP-SM): c/f sand, 5-15% fine gravel, 5-12% npf, 
brown, dry. 

S-2 24/19 2-4 5-6-5-5 Fill: Silty Sand (SM): fine sand, 12-20% npf, light brown, dry. 

5' 
5' ------------------------------------------------------------------------------S-3 24/22 5-7 6-8-14-10 Sand (SP-SM): fine sand, 5-12% npf, orange-brown, dry 

S-4 24/17 7-9 10-14-16-10 Sand (SP-SM): fine sand, 5-12% npf, orange-brown, dry 

9' 
------------------------------------------------------------------------------

10' 
S-5 24/18 10 - 12 3-3-2-3 Sand (SP-SM): fine sand, 5-12% npf, light brown, wet 

14' 
------------------------------------------------------------------------------

15' 
S-6 24/20 15 - 17 4-7-7-7 Silty Sand (SM): fine sand, 12-20% npf, light brown, wet. 

19' 
------------------------------------------------------------------------------

20' S-7 24/12 20-22 2-3-3-4 Silty Sand (SM): fine sand, 12-20% npf, light brown, wet. 

24' 
------------------------------------------------------------------------------

25' 
S-8 24/19 25-27 8-7-10-12 Silty Sand (SM): c/f sand, 5-12% fine gravel, 15-25% npf, light 

brown, wet 

28' 
------------------------------------------------------------------------------

Gravelly Sand (SP-SM): c/f sand, 10-15% fine gravel, 5-12% npf, 

30' 
S-9 717 

gray-brown, wet 
30 - 30.7 37-100/1" 

End of Boring@ 30.7' 

Sample]¥pes Notes: 
S - split spoon Automatic hammer used for driving & split-spoon sampler 

Granular Soils Cohesive Soils 
1. li:Yalue. ~ li:Yalue. Co□siste□ci,, 

ST - shelby tube <4 very loose <2 very soft 
AF - auger flight 5-10 loose 2-4 soft 
RC - rock core 11-30 medium 5-8 medium 

elf means coarse to fine 
31-50 dense 9-15 stiff 

mff means medium to fine 
>50 very dense 16-30 very stiff 

npf means nonplastic fines >30 hard 
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~~ Project Name: Rockingham Substation Boring No. B-3 

'a9 Project Location: Salem, New Hampshire Sheet 1 of 1 

Project Number: 2016 Location: See Figure 2 

Boring Contractor: Soil X Corp Approx. Elev. 

Groundwater Observations Casing Samgler Core Date Start: 9/4/20 

Date Time Degth Type Auger Split Spoon Date Finish: 9/4/20 

9/4/20 Completion 10' Size I.D. 4-¼" 1-3/8" Driller: D. Ledger 

Hammer Wt. Automatic Hammer Inspector: C. Gross 

Hammer Fall Rig Type: M0bile 8-57 

Sample 
Pen./Rec. Depth Blows/6'' Sample Description 

Depth No. (inches) (feet) 

S-1 24/20 0-2 10-15-8-7 Grass overlying Fill: Gravelly Sand (SP-SM): c/f sand, 5-15% fine 
gravel, 5-12% npf, brown, dry. 

S-2 24/2 2-4 8-8-10-8 Fill: Silty Sand (SM): fine sand, 12-20% npf, light brown, dry. 

5' 
5' ------------------------------------------------------------------------------S-3 24/18 5-7 5-8-8-9 Sand (SP-SM): fine sand, 5-12% npf, light brown, dry 

S-4 24/22 7-9 8-9-8-9 Sand (SP-SM): fine sand, 5-12% npf, light brown, moist 

9' 
------------------------------------------------------------------------------

10' 
S-5 24/20 10 -12 4-4-5-5 Sand (SP-SM): fine sand, 5-12% npf, light brown, wet 

14' 
------------------------------------------------------------------------------

15' 
S-6 24/19 15 -17 5-7-8-10 Silty Sand (SM): fine sand, 12-20% npf, light brown, wet. 

20' S-7 24/19 20-22 5-5-5-5 Silty Sand (SM): fine sand, 20-30% npf, light brown, wet. 

24' 
------------------------------------------------------------------------------

25' 
S-8 24/6 25-27 10-5-6-5 Sand (SP-SM): c/f sand, 5-10% fine gravel, 5-12% npf, brown, wet 

28' 
------------------------------------------------------------------------------

30' 
Silty Sand (SM): c/f sand, 10-15% fine gravel, 15-25% npf, gray-

S-9 14/10 30 - 31.2 30-31- brown, wet 

100/2" 
End of Boring @ 31.2' 

Sample]¥pu Notes: 
S - split spoon Automatic hammer used for driving & split-spoon sampler 

Granular Soils Cohesive Soils 
1. ~ ~ ~ QQ□Silil!!□Qll 

ST - shelby tube <4 very loose <2 very soft 
AF - auger flight 5-10 loose 2-4 soft 
RC - rock core 11-30 medium 5-8 medium 

elf means coarse to fine 31-50 dense 9-15 stiff 

mff means medium to fine >50 very dense 16-30 very stiff 

npf means nonplastic fines >30 hard 
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"-~ Project Name: Rockingham Substation Boring No. B-4 

ca, Project Location: Salem, New Hampshire Sheet 1 of 1 

Project Number: 2016 Location: See Figure 2 

Boring Contractor: Soil X Corp Approx. Elev. 

Groundwater Observations Casing Sampler Core Date Start: 9/4/20 

Date Time Depth Type Auger Split Spoon Date Finish: 9/4/20 

9/4/20 Completion 9' Size I.D. 4-¼" 1-3/8" Driller: P. Goodale 

Hammer Wt. Automatic Hammer Inspector: C. Gross 

Hammer Fall Rig Type: CME-75 ATV 

Sample 
Pen./Rec. Depth Blows/6'' Sample Description 

Depth No. (inches) (feet) 

S-1 24/21 0-2 8-12-15-10 Fill: Silty Sand (SM): c/f sand, 12-20% npf, light brown, dry. 

S-2 24/18 2-4 6-5-5-4 Fill: Silty Sand (SM): mlf sand, 12-20% npf, brown, dry. 

5' 
5' ------------------------------------------------------------------------------S-3 24/21 5-7 15-28-31-38 Sand (SP-SM): fine sand, 5-12% npf, light brown, moist 

S-4 24/18 7-9 18-22-19-24 Sand (SP-SM): fine sand, 5-12% npf, light brown, moist 
9' 

------------------------------------------------------------------------------
10' 

S-5 24/21 10 -12 3-4-5-4 Silty Sand (SM): fine sand, 12-20% npf, brown, wet. 

15' 
S-6 24/21 15 - 17 5-5-6-7 Silty Sand (SM): fine sand, 12-20% npf, brown, wet. 

19' 
------------------------------------------------------------------------------

20' S-7 24/21 20-22 5-7-8-9 Silty Sand (SM): elf sand, 5-12% fine gravel, 12-20% npf, gray-
brown, wet. 

25' 
S-8 24/18 25-27 8-7-9-13 Silty Sand (SM): c/f sand, 5-12% fine gravel, 12-20% npf, gray-

brown, wet 

30' Silty Sand (SM): elf sand, 5-12% fine gravel, 12-20% npf, gray-
S-9 24/12 30- 31.2 9-12-1 00/2" brown, wet 

End of Boring @ 31.2' 

Sample]¥pu Notes: 
Granular Soils Cohesive Soils S - split spoon 1. Automatic hammer used for driving & split-spoon sampler and .N:Yalue. ~ .N:Yaiue. Co□siste□ci,, 

ST - shelby tube casing. <4 very loose <2 very soft 
AF - auger flight 5-10 loose 2-4 soft 
RC - rock core 11-30 medium 5-8 medium 

31-50 dense 9-15 stiff elf means coarse to fine 
>50 very dense 16-30 very stiff 

m/f means medium to fine 
>30 hard npf means nonplastic fines 
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"-~ Project Name: Rockingham Substation Boring No. B-5 

ca, Project Location: Salem, New Hampshire Sheet 1 of 1 

Project Number: 2016 Location: See Figure 2 

Boring Contractor: Soil X Corp Approx. Elev. 

Groundwater Observations Casing Sampler Core Date Start: 9/4/20 

Date Time Depth Type Auger Split Spoon Date Finish: 9/4/20 

9/4/20 Completion 9' Size I.D. 4-¼" 1-3/8" Driller: P. Goodale 

Hammer Wt. Automatic Hammer Inspector: C. Gross 

Hammer Fall Rig Type: CME-75 ATV 

Sample 
Pen./Rec. Depth Blows/6'' Sample Description 

Depth No. (inches) (feet) 

S-1 24/12 0-2 8-11-13-10 Fill: Silty Sand (SM): m/f sand, 12-20% npf, brown, moist. 

S-2 24/15 2-4 9-10-10-8 Fill: Silty Sand (SM): m/f sand, 5-15% fine gravel, 12-20% npf, 
brown, moist. 

5' 
5' ------------------------------------------------------------------------------S-3 24/15 5-7 3-5-4-5 Sand (SP-SM): fine sand, 5-12% npf, light brown, moist 

S-4 24/18 7-9 8-9-9-11 Sand (SP-SM): fine sand, 5-12% npf, light brown, moist 
9' 

------------------------------------------------------------------------------
10' 

S-5 24/21 10 -12 3-4-5-4 Silty Sand (SM): fine sand, 12-20% npf, brown, wet. 

15' 
S-6 24/21 15 - 17 4-5-5-6 Silty Sand (SM): fine sand, 12-20% npf, brown, wet. 

20' S-7 24/18 20-22 4-5-5-4 Silty Sand (SM): fine sand, 12-20% npf, brown, wet. 

24' 
------------------------------------------------------------------------------· 

25' 
S-8 24/21 25-27 7-8-8-13 Silty Sand (SM): c/f sand, 5-12% fine gravel, 12-20% npf, gray, wet 

30' 
S-9 24/21 30-32 6-7-8-22 Silty Sand (SM): elf sand, 5-12% fine gravel, 12-20% npf, gray, wet 

End of Boring@ 32' 
Sample]¥pu Notes: 
S - split spoon Granular Soils Cohesive Soils 

1. Automatic hammer used for driving & split-spoon sampler .N:Yalue. ~ .N:Yaiue. Co□siste□ci,, 
ST - shelby tube <4 very loose <2 very soft 
AF - auger flight 5-10 loose 2-4 soft 
RC - rock core 11-30 medium 5-8 medium 

elf means coarse to fine 
31-50 dense 9-15 stiff 
>50 very dense 16-30 very stiff 

m/f means medium to fine 
>30 hard npf means nonplastic fines 
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~~~ Project Name: Rockingham Substation Boring No. B-6 

<tl9 Project Location: Salem, New Hampshire Sheet 1 of 1 

Project Number: 2016 Location: See Figure 2 

Boring Contractor: Soil X Corp Approx. Elev. 

Groundwater Observations Casing Sami;1ler Core Date Start: 9/4/20 

Date Time Depth Type Auger Split Spoon Date Finish: 9/4/20 

9/4/20 Completion 8' Size I.D. 4-¼" 1-3/8" Driller: P. Goodale 

Hammer Wt. Automatic Hammer Inspector: C. Gross 

Hammer Fall Rig Type: CME-75ATV 

Sample 
Pen./Rec. Depth Blows/6" Sample Description 

Depth No. (inches) (feet) 

S-1 24/9 0-2 6-7-9-5 Fill: Silty Sand {SM): c/f sand, 5-15% m/f gravel, 12-20% npf, black, 
moist. 

S-2 24/12 2-4 13-21-17-17 Fill: Silty Sand {SM): m/f sand, 5-15% fine gravel, 12-20% npf, black 
& light brown, moist. 

5' 
5' ------------------------------------------------------------------------------S-3 24/18 5-7 1-1-1-2 Peat {PT): fibrous, black and brown, wet 

S-4 24/18 7-9 1-2-10-13 8' 
------------------------------------------------------------------------------

10' Silty Sand {SM): m/f fine sand, <5% fine gravel, 12-20% npf, S-5 24/18 10 -12 6-7-6-2 
brown, wet. 11.5' 

------------------------------------------------------------------------------
Sandy Silt {ML): slightly plastic, 20-30% very fine sand, gray-
brown wet. 13.5' 

--------~---------------------------------------------------------------------

15' 
S-6 24/18 15 -17 6-6-7-11 Silty Sand {SM): elf sand, 15-25% npf, brown, wet. 

19' 
------------------------------------------------------------------------------

20' S-7 24/21 20-22 5-6-7-9 Silty Sand {SM): fine sand, 15-25% npf, brown, wet. 

24' 
------------------------------------------------------------------------------· 

25' 
S-8 24/15 25-27 5-7-7-13 Gravelly Sand: c/f sand, 10-15 fine gravel, 5-12% npf, gray, wet 

30' Auger Refusal @ 29' 

End of Boring@ 29' 

Sample]¥pu Notes: 
S - split spoon Automatic hammer used for driving & split-spoon sampler 

Granular Soils Cohesive Soils 
1. N:Yal.Lw.Dmlsilll N:YaI.Lw. Cc□sisw□i:;ii 

ST - shelby tube <4 very loose <2 very soft 
AF - auger flight 5-10 loose 2-4 soft 
RC - rock core 11-30 medium 5-8 medium 

c/f means coarse to fine 
31-50 dense 9-15 stiff 

m/f means medium to fine >50 very dense 16-30 very stiff 

npf means nonplastic fines >30 hard 
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April 2, 2021 

TO: Ross Moldoff, Salem Planning Director 

RE: Liberty Utilities Rockingham Substation Fence 

Dear Mr. Moldoff, 

As a follow up to our discussion on Monday, March 29 th
, 2021, I am submitting this letter to 

request approval from both you and the members of the Planning Board to use a different type 

of screening around our Rockingham Substation than criginally proposed. Our current option is 

the Shadow Fence (see attachment A-1). It has been recently brought to our attention that this 

type of fence needs to have an independent engineering review to determine proper below 

grade support and may require a foundation woll with a poured footing. Unfortunately, this was 

not known to Liberty when this fence was proposed to use three years ago, as we believed this 

fence could be installed similar to a rnraditional' (post t,oles backfilled witt, concrete) fence 

installation. To complete the task of an engineering review; procurement; and installation of 

fence, Liberty is estimating a timeframe of one year. Unfortunately, postponing the construction 

for one )rear is not feasible as the substation needs to be completed this year so that Liberty 

can continue to provide safe, reliable electric service to the Town of Salem. 

Liberty would like to propose the use of pre-cast concrete wall with a stone finish. Please see 

attachments A-2 (preferred style, color of stone to be darker than pictured) and A-3 as 

examples. The support for these wal ls are similar to a traditional fence and can be procured 

and installed in accordance with our current construction schedule. Liberty intends to maintain 

the 15 foot height of the wall and utilize gates similar to the Shadow Fence thus limiting the view 

inside the substation. One change Liberty is proposing, is to increase the height of the gates 

from 6 feet to 7 feet as this is more in line with industry standards. 

Thank you for your time and consideration of this request. If you have any questions, please 

contact me at 603- 327- 9367 or at Anthony.strabone@libertyutilities.com. 

Sincerely, 

A ~7 :St"¼z6~;u, 
Anthony Strabane 

Liberty 
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Attachment A- l: Shadow Fence 
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Attachment A-2 (preferred) Concrete Wall; Stone finish with smooth posts 
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Attachment A-3: Concrete Wall; Stone finish with matching posts/columns 
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Ro~s A. Molqoff,.AICP 

Plali~ing Director· 

Apr.ii 15; 2021 

Anthony Sttabone 
Liberty Utilities: 

.. 9 Lowell.Road ... .. 
Salem, 'NH 03079 

Town of $aler11, New Ha.mp,shire 
Com mu n1ty Development Department 

Planning Division 
3·3 Geremonty Drive, Salem, New Hampshire 03079 

(603).890-2080 - Fa>< (603) ~·98 .. 1223· 

RE: Map 99, Lot-12572 
64' S. Btoadway - Su~stati9n Fe~ee 

Dear Ah.thony: 

At their .m~eting ,on .April l3, 2021, the. Planning Board granted your .retJ.uest to· use. ~ ~fferent 
type_ .of fe~c.e th,an originally proposed ·cµ-ound the Liberty Utmt~es Tuscan St!P~~tfon at -~4 South 
Bro~dway ,· per your letter dated April.2,.2021. 

Please contact me if you have ahy q~1est~~ns·. 

Sincerely, 

~~?/~ 
Ross A. Moldoff 
Planning n ·irecfor 

0:P,p.ltr.202 l is .Broadway-064/Libcrty Utilities/substation .fence 
,·' ' " 



June 11, 2018

TO: Ross Moldoff, Salem Planning Director
FR: Terry DeWan / TJD&A

RE: LIBERTY UTILITIES SUBSTATION PEER REVIEW
TUSCAN VILLAGE 

The following comments are based upon information received by the Applicant, our knowledge 
of the site, review of Google Maps StreetView, and other data sources.  The Applicant 
information includes:

• Proposed Electrical Substation Plan Set, prepared by MHF Design Consultants, dated May
25, 2018 (Sheets 1 through 8).

• STV  Substation Site Plan, prepared by Halvorson Design Partnership, dated 5.24.18.
• Email Correspondence from David R. Jordan, MHF Design, dated June 7, 2018.

GENERAL
Key.  The Illustrative Site Landscape Plan should have a Key that identifies the various elements 
on the Plan.  

Scale.  The various landscape plans should include a scale to help understand and check plant 
spacing.

Context.  The substation is one component of the much larger plan for Tuscan Village. It would 
be very informative if the Landscape Plans showed more of the surrounding context, i.e., future 
roadways and walkways, future Rail Trail, proposed plantings, adjacent utility lines, etc.

Existing Vegetation.  There is a significant line of vegetation that now separates the Tuscan 
Village site from Route 28.  There is no indication as to whether any of these trees will be 
preserved as part of the construction of the substation.  

Adjacent Parking Lot (not part of this application).  While not part of this review, the Planning 
Board should pay special attention to the landscape treatment of the parking lot between the 
buildings on the east side of Market Place and the floodplain mitigation stream.  Without a 
substantial amount of buffer plantings, this 645 car parking area (as seen from Route 28) will be 
a highly visible part of Tuscan Village.  

SITE PLAN / FOOTPRINT 
The current Site Plan for the substation includes a substantial amount of crushed stone surfacing 
around the electrical components and control house.  The Tuscan Village Masterplan, dated 
5.30.18, indicates that the substation has the potential to expand into this additional space.  
However, the current application, dated 5.25.18, does not indicate any potential expansion.  In 
the 6.7.18 correspondence, David Jordan states ‘There will be no future expansion…. The area 
inside the fence is needed as maneuvering space for large tractor-trailers in the event 
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tjd&a Terrence J. De Wan & Associates 
Landscape Architects & Planners 

121 Wesr Main St. Yarmouth. ME 04096 207.846.0757 www.qda.net 
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transformer replacement is necessary and for the large utility trucks will lifts to access the 
overhead lines.”  The Planning Board should confirm that this is the current thinking regarding 
future expansion within the substation fencing.   

VEGETATIVE SCREENING 
The No Tree Zone facing Route 28 is to prohibit trees that could reach the safety zone around 
the electrical conductors.  This is standard procedure in the design of utility lines and 
substations.  However, there does not seem to be a reason why non-capable shrub species (i.e., 
would achieve a height of less than 15’) should not be planted in this area.   There are many 
native shrubs that should be considered for this location to maintain the continuity of the 
landscape screening.  While it appears that shrubs in this location would be outside of the 
Liberty Utilities property, there are several other locations where this occurs.   

In his June 6, 2018 memo, David Jordan addresses this issue by stating: “This area was kept clear 
of vegetation other than low grasses and perennials at the request of Liberty for the purpose of 
being able to access and maintain their overhead lines.”   

PLANTINGS 
The Landscape Plan calls for low shrubs (Oak-leaf Hydrangea and Shamrock Inkberry) 
immediately adjacent to the southerly access gate.  If this will be used during the winter months, 
the plantings should be moved further back from the edge of the access drive to account for 
snow storage that could harm the plantings.   

The Manhattan Blue Juniper achieves a width of 5 to 10 feet.  The Site Plan indicates that they 
will be spaced approximately 15’ apart.  If the intent is to provide a solid screen, the junipers 
should be planted closer together, or another tree selected that achieves a greater width at 
maturity. 

The Manhattan Junipers adjacent to the southerly edge of the No Tree Zone appears to overlap 
with the possible location of the 115 kV conductors, as shown on Sheet 7 in the MHF Plan Set, 
which notes that the final location to be determined.  This location should be verified and 
adjustments made to the planting plan if necessary.   

Quantities should be added to the Planting Schedule. 

The Common Name for Amelanchier should be changed on the Planting Schedule. 

LOUVERED FENCE 
The substation will be screened on most sides by a 15’ tall louvered fence that provides 80% 
direct visual screening.  Visit the company’s website at: https://www.ametco.com/panel-
types/shadow-80/ for illustration and photograph of recent installations. 

In most instances this should provide an effective way to screen the lower electrical 
components from view, especially when used in combination with the proposed plantings.  
Where trees are not allowed (i.e., the No Tree Zone facing Route 28), the fencing will be 100% 
opaque, which eliminates the need for plantings.  

What is missing is the color that will be applied to the fencing.  In an earlier discussion with the 
Applicant’s team, I believe that they agreed to a dark color, to be determined.  The color should 
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relate to the color of other functional elements used in Tuscan Village (e.g., signposts or traffic 
signals) to maintain continuity. 

MAINTENANCE 
The majority of the plantings shown on the Halvorson drawings are within the Liberty Utilities’ 
property.  Will they be responsible for the maintenance once the plantings have been 
established and accepted? 

The Landscape Plan indicates a large area of ‘Low Grasses and Perennials’ on the east side of the 
substation facing Route 28.  It appears that most (but not all) of this area is outside the Liberty 
Utilities’ property line.  This type of landscape treatment can be labor-intensive for the first few 
years to get the plants established.  Who will be responsible for maintaining this highly visible 
location? 

Are there plans to irrigate any of the plantings surrounding the substation?  If so, please provide 
the design and layout information. 

SUBSTATION NOISE 
The Applicant has noted that information on possible noise from the substation will be provided 
by Liberty Utilities.  While noise is not an issue that we deal with, if there was the need for 
mitigation measures related to noise generated by the project (e.g., sound barriers), we should 
be aware of their physical design and comment accordingly.   

Please contact me if you have any questions. 

Terry DeWan FASLA 
Terrence J. DeWan & Associates 
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