
NOTICE 

DESIGN PROFESSIONAL SELECTIONS 

FOR 

DEPARTMENT OF GENERAL SERVICES 

The Selections Committee for the Department of General Services will meet to consider 

selection of Design Professionals for the following projects: 

PROJECT NO. DGS A 199-87– Rehabilitation of Meadow Grounds Lake Dam, Ayr 

Twp., Fulton County, PA.  Construction Cost:  $3,900,000.  The scope of work includes, 

but is not limited to, bring the dam into compliance with the requirements of the PA 

Department of Environmental Protection, Division of Dam Safety. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS A 199-89 – Provide and Upgrade HVAC and Control System, 

Centre Region Office, Spring Twp., Centre County, PA.  Construction Cost:  

$230,734.55.  The scope of work includes, but is not limited to, provide adequate heating 

ventilation and air conditioning to the PA Fish and Boat Commission Centre Region 

Office.  Remove existing hydronic heating units within the ground floor and first floor 

and installing supplemental base board radiation heating units with outdoor resent 

controllers.  Provide new wall or ceiling mounted mini-split air handling units with 

pumped condensate drainage systems and all controls.  Provide various new, remote 

located variable refrigerant flow heat pump units to serve basement, first floor and 

computer rooms respectively and connect mini-split units to same.  Units to be capable of 

heating at temperature as low as -10 degrees F and will be located at grade or on roof.  



Provide insulated two pipe refrigerant system to serve remote control valves or blending 

systems as required.  Provide central controls systems to serve heat pumps, zone valve 

boxes and mini-split heat pumps.  Provide vibration isolation, support stands or pads and 

low ambient baffles. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 401-61 PHASE 1 – Waller Administration Building Renovation, 

Bloomsburg University, Bloomsburg, Columbia County, PA.  Construction Cost:  

$31,250,000.  The scope of work includes, but is not limited to, provides for 125,300 

GSF within a multi-use building a new construction, vice renovation.  New construction 

is recommended based on recent cost estimates, unknown filed conditions of the previous 

structure, and should be more operationally efficient and have a lower life cycle cost than 

renovating and construction an addition.  The project is to include current classroom 

technology infrastructure and specific instructional space to accommodate various art 

programs like photography, computer graphics, sculpture, pottery, painting, framing, 

printing, welding, lithography, etc. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 409-63 PHASE 1 – Renovate and Upgrade Campus Electrical 

Infrastructure, East Campus Science Center, Lock Haven University, Lock Haven, 

Clinton County, PA.  Construction Cost:  $5,000,000.  The scope of work includes, but is 

not limited to, upgrade all major electrical infrastructures serving the main campus of 



Lock Haven University and is anticipated to have a life expectancy of 25 to 40 years.  

The new gear would provide power to one end of the loop system and the existing gear 

would supply the other end.  Switches would be provided at each building at each 

building and another at some point in the loop to separate the two feeds until such time as 

it became necessary to feed one side from the other.  Changes to the circuits that feed 

certain buildings to create a more logical distribution system and to further equalize loads 

on each circuit.  New underground conduits/cable runs, manholes, switches and 

transformers will have to be installed to complete the construction.  Conduits will be 

routed around open area that could be utilized as future buildings sites or parking lots.  In 

addition to the proposed main campus infrastructure replacement, there is a need to 

replace the aging switchgear at the University’s East Campus Gymnasium. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 412-55 PHASE 1 – Renovation of Electrical Distribution 

System, Shippensburg University, Shippensburg Twp., Cumberland County, PA.  

Construction Cost:  $8,300,000.  The scope of work includes, but is not limited to, 

upgrade the campus’ existing aged and outdated electrical and telecommunications 

infrastructure, for the foreseeable future.  This includes replacement and updating of the 

campus electrical distribution system and replacement, expansion and redesign of the 

telecommunication distribution system.  It is anticipated that these systems will be 

installed parallel. 

Professional Design Basic Services Fee for this project will be negotiated. 



PROJECT NO. DGS 588-13 PHASE 1 – Replace Fire Line and Pumps, Loysville 

Youth Development Center, Tyrone Twp., Perry County, PA.  Construction Cost:  

$1,500,000.  The scope of work includes, but is not limited to, removal and replacement 

of existing, deteriorated buried water lines, fire hydrants, pumps and backflow prevention 

devices that compose the fire suppression system. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 700-42 PHASE 3 – Repair Existing Facilities to Ensure a Fully 

Functional BSL-3 Lab, Department of Agriculture, Harrisburg, Dauphin County, PA.  

Construct Cost:  $1,250,000.  The construction of a new wing at the PA Veterinary 

laboratory to achieve Biosecurity Level 3 (BSL3) status, completed in 2010.  The 

alkaline tissue digester built as part of the project was never made operable.  As a result, 

the facility was never able to achieve BSL3 status.  Subsequent changes were made to the 

facility’s HVAC and plumbing systems since 2010 to house a laboratory at a lower 

biosecurity level.  BSL3 operational capacity needs to be achieved, with the required 

HVAC and plumbing, and building systems in the wing to accommodate a functioning 

digester.  The Scope or work includes, but is not limited to, a full assessment of what 

needs to be done to make the digester operable, and the HVAC, plumbing and building 

repairs necessary for the facility to achieve BSL3 status.  NOTE:  THE 

PROFESSIONAL MUST BE KNOWLEDGEABLE ABOUT THIS TPYE OF 

FACILITY AND ABOUT ALKALINE DIGESTER, AND HAVE THE 

CAPABILTY OF DETERMINING WHY THE CURRENT SYSTEMS DO NO 

FUNCTION CORRECTLY, AND DESIGN THE NECESSARY REPAIRS.   



Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 800-300 PHASE 1 – Chilled Water Expansion, Additional 3000 

Ton Chiller, The Pennsylvania State University, University Park, Centre County, PA.  

Construction Cost:  $11,000,000.  The scope of work includes, central chill water system 

will be expanded to serve new and upgraded buildings over the next five years.  The 

intent of this project is to increase the central plant capacity as needed to meet this load.  

Three chilled water plants are located on the campus with installed capacity of 18,650 

tons.  The next chiller addition must be evaluated against the current hydraulic loading of 

the campus system, the energy costs for operation, and available space in the central 

plants.  All current central cooling is provided by electric water cooled chillers served 

with roof mounted cooling towers.  It is the desire of the university to evaluate the 

viability and cost effectiveness of alternate chilled water sources with regard to other 

university central utilities and the energy cost structure. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 800-301 PHASE 1 – New Recital and Renovations to Music I 

Building, The Pennsylvania State University, University Park, Centre County, PA.  

Construction Cost:  $16,500,000.  The scope of work includes, but is not limited to, 

create a new recital hall that will be an inspired setting for performance while also 

providing much needed performer support spaces, additional public rest rooms, and an 

expanded lobby.  This new space will allow the re-purposing of Esber Recital hall to 

create a large rehearsal space for 100 musicians and a small recital/lecture hall, providing 



additional performance and teaching spaces for a music program that has grown in size 

and stature.  It is also our intent to improve the visibility and functionality of the 

administrative offices improve sound isolation in server teaching studios, and provide 

additional storage and student locker space in Music Building I.  the Centerpiece of the 

project is a new, acoustically ideal recital hall (a perfect “10”) with state-of-the art 

technology for recording and live-streaming of concerts and other events and with 

theatrical and environmental lighting systems.  The remodeling will create a large 

ensemble rehearsal hall and the small recital hall to serve as excellent, acoustically ideal 

teaching spaces as appropriate for a vibrant performing arts program.  The redesign of the 

campus spaced adjacent to the facility will provide a proper public face for the program, 

which the current building lacks.  The design should create visible and welcoming 

approaches for patrons, support the college of Arts and Architecture’s goal to make the 

arts more visible, and create interest in the musical offerings for the campus pedestrian. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 946-12 PHASE 4 – Renovations and Upgrades, State Museum of 

PA, Archives and Adjoining Plaza, Harrisburg, Dauphin County, PA.  Construction Cost:  

$10,000,000.  The scope of work includes, but is not limited to, a wide variety of 

improvements and preservation projects at the National Register-listed site.  The work 

includes exterior and interior renovation of buildings and hardscape features, including 

improvements to construction related fire separation and fire resistance, life safety 

improvements related to egress, fire suppression and smoke control, drainage systems, 

mechanical systems, electrical systems and distribution, utility infrastructure, security 

systems, energy conservation improvements, and elevator and escalator renovations.  



Exterior renovations to buildings may include re-pointing of masonry, replacement of 

masonry units, structural repairs, and installation of new doors; interior work may include 

construction to improve fire resistance, repair of finishes, elevator and escalator repairs, 

renovations to systems (HVAC, plumbing, electrical, lighting, communications, fire and 

security), and other related work to improve life safety within the buildings.  This work 

involves the preservation of historic structures.  This work must conform to the Secretary 

of the Interior’s Standards for the Treatment of Historic Properties preservation 

standards.  The building renovations will impact areas that contain collections; special 

care and consideration will need to be taken in work affection these areas, both in the 

design and the execution of the project.  NOTE:  THE PROFESSIONAL MUST 

DEMONSTRATE EXTENSIVE EXPERIENCE IN THE RESTORATION AND 

PRESERVATION OF HISTRORIC STRUCTURES AND/OR RENOVATION OF 

SIGNIFICANT MUSEUM BUILDINGS. 

Professional Design Basic Services Fee for this project will be negotiated. 

PROJECT NO. DGS 974-9 PHASE 1 – Restore U.S. Brig Niagara including Hull, 

Keel, Planking, Frame and Rails, Erie Maritime, Erie, Erie County, PA.  Construction 

Cost:  $4,000,000.  The scope of work includes, but is not limited to, restoration, repairs, 

modifications and re-fit of the U.S. Brig Niagara.  Make fully sound and seaworthy by 

repair or replacement of decayed wood structure.  Continue use as a sailing school vessel 

and meet standards necessary to obtain re-certification.  Maintain historical authenticity 

to the greatest extent possible without compromising safety and stability.  Provide 

exceptional quality materials and workmanship for longevity and ease of maintenance.  

Provide a living history experience for the public.  The U.S. Brig Niagara shall remain in 



Erie, within its home berthing basin at the Erie Maritime Museum, during the 

construction phase to serve as a living history exhibit of traditional wooden ship crafts 

and trades in action.  The general public will be accommodated for a safe reasonable 

viewing distance to allow them to view the process of ship restoration and construction.  

The re-fit and modifications will repair and replace decayed wood members, increase hull 

volume, raise the deck and add more external ballast, strengthen the ship through 

additional reinforcement timbers (sister keelsons, garboards, shelf and clamp), and 

replace/add equipment including more efficient and powerful engines, increased tank 

capacity and increased pumping capacity. 

Professional Design Basic Services Fee for this project will be negotiated. 

REQUIREMENTS AND INFORMATION 

PROJECT PROGRAMS 

A Project Program, prepared by the Using Agency, is available for the following projects: 

DGS A 199-87, DGS A 199-89, DGS 401-61 Phase 1, DGS 409-63 Phase 1, 412-55 Phase 1, 

DGS 588-33 Phase 1, DGS 700-42 Phase 3, 800-300 Phase 1, 800-301 Phase 1, 

946-12 Phase 4 and DGS 974-9 Phase 1. Project Programs are available on this Web Site by 

clicking on the project number in the above advertisement. 

• A completed Form ASP-150 (Rev. 05/14), must be received electronically at RA-
GSSELECTIONS@pa.gov before the close of business (5:00 p.m.), Thursday,
September 3, 2015.  Any other method of delivery will result in the return of the
Form ASP-150 to the prospective applicant.  Please note - FORM ASP-150 (Rev.
05/14) must be signed, sent and received by the Department from the
company email account of one of the individuals listed in Section 2, Item 14.

mailto:RA-GSSELECTIONS@pa.gov
mailto:RA-GSSELECTIONS@pa.gov


• The fee to be paid to the appointed design professional by the Department is
indicated within each specific project advertisement.

• The Selections Committee may at its discretion establish interviews with any or all of
the Professionals who have requested consideration for appointment as designer for
the above projects.  If an interview is required, the Professional will be notified by
the Committee as to the date, time and location.  Additional information, in writing,
may be requested by the Committee as required.

• Additional Services - Indoor Air Quality Assessment Program and Hazardous
Materials

o The Professional firm selected to design a project will be expected to perform
and administer, when required by the Department as Additional Services, an
Indoor Air Quality Assessment Program during Building or Renovation
Commissioning and the sampling, testing, inspection and monitoring for
removal of any asbestos, other hazardous waste or contaminants encountered
during project design or construction, unless otherwise stated in the Scope.

• Small Diverse Business Consideration In Professional Selections
o The Department of General Services encourages the participation of Small

Minority Business Enterprises, Small Women Business Enterprises, Small
Veteran Business Enterprises and Small Service‐Disabled Veteran Business
Enterprises (collectively referred to as “Small Diverse Businesses” as defined
under Title 4 of The Pennsylvania Code, Chapter 58) in Commonwealth
Design Professional Agreements.

o Therefore, the Selections Committee on behalf of the Department of General
Services will consider participation of Small Diverse Businesses (SDB) as
either the prime professional, or as a subcontracting consultant, as a factor in
the final selection of Design Professionals on Commonwealth projects.

o Firms wishing to participate in Commonwealth Design Professional
Agreements should specify whether the professional or consultants being
proposed on the projects are currently recognized as SDB’s by the
Department of General Services, Bureau of Small Business Opportunities. If
the proposing firm is itself a current SDB, the firm should state that fact in its
proposal.

o In order to identify SDB’s the Department of General Services’ Small Diverse
Design Businesses database can be accessed by clicking HERE

All applications submitted are subject to review by the Selections Committee.  The 
Selections Committee disclaims any liability whatsoever as to its review of the applications 
submitted and in formulating its recommendations for selection.  All recommendations for 
selection made by the Committee shall be final pursuant to the Commonwealth Procurement 
Code, 62 Pa. C.S § 101 et seq., as amended (Act 57 of May 15, 1998). 

http://www.portal.state.pa.us/portal/server.pt/community/searching_for_small_diverse_businesses/21094


INSTRUCTIONS FOR COMPLETING AND SUBMITTING APPLICATION 
FORM ASP-150 (Rev. 05/14)

FORM ASP-150 (Rev. 05/14) .pdf

• Please Note:
o Form ASP-150 has been updated and revised in its entirety as of 05/2014.
o Design firms submitting Form ASP-150 in response to the above advertised

projects must utilize the updated Form ASP-150 (Rev. 05/14), older versions
will not be accepted by the Department.

o No alterations or additions to the Form ASP-150 (Rev. 05/14) will be
permitted.  Any deviation may result in rejection.

o The submission of Form ASP-150 (rev. 05/14) will only be accepted
electronically.  Form ASP-150 (Rev. 05/14) submitted by any other means will
be rejected and returned.

• Section 1
o Item 1 – Enter the DGS Project Number as indicated in the advertisement for

the specific project the application is being submitted.
o Item 2 – Enter the Project Title as indicated in the advertisement for the

specific project the application is being submitted.
o Item 3 – Enter the distance, in miles, from the firm’s office to the project site.

• Section 2
o Item 4 – Enter firm’s business name.
o Item 5 – Enter firm’s Commonwealth SAP Vendor ID (Vendor Registration can

be accessed at www.pasupplierportal.state.pa.us or by calling 717-346-2676
(Harrisburg Area) or 877-435-7363 (Toll Free).

o Item 6 – Enter firm’s business street address.
o Item 7 – Enter firm’s City/State.
o Item 8 – Enter firm’s Zip Code.
o Item 9 – Enter firm's Phone Number
o Item 10 – If firm is a Small Business or Small Diverse Business, enter the

firm’s DGS Self-Certification Number; if the firm is a DGS verified Small
Diverse Business, enter the firm’s DGS Small Business Self-Certification
Certificate Number and check the appropriate Small Diverse Business
Type(s).  If firm is not a DGS Self Certified Small Business, enter N/A.

o Item 11 – Check appropriate box for type(s) of firm.
o Item 12 – Check the appropriate box for the Legal Structure of the firm.
o Item 13 – If firm is a Corporation, enter the State in which incorporated.

http://www.portal.state.pa.us/portal/server.pt/document/1420121/asp150capr514_pdf
http://www.pasupplierportal.state.pa.us/


o Item 14 – List up to three (3) persons authorized to sign and execute a
contract with the Commonwealth, including Name, Title, PA Registration (if
registered professional) and Email Address.

• Section 3
o Item 15 – List the number of full-time personnel for the specific office of the

firm for which the application is being submitted, categorized by Registered,
Professional Degree or Other, count each employee only once.

o Item 16 – Enter up to three (3) consultants that will be retained to assist in
the design process, including the consultant’s name, address, number of
projects completed together, value of projects completed together, past
projects worked together and scope of work to be assigned for the project
which the application is being submitted, and registration expiration;  If the
consultant is a DGS Self-Certified Small Business, enter the consultant’s DGS
Small Business Self-Certification Certificate Number;  If the consultant is a
DGS verified Small Diverse Business, enter the DGS Small Business Self-
Certification Certificate Number and check the appropriate Small Diverse
Business Type(s).

o Item 17 – Enter up to five (5) individuals who will be assigned to this project,
including name, firm name, registration number (if registered professional),
registration expiration, physical location while on this project, general work
assignment/role on this project, individual’s specialty/discipline, degree
earned, year graduated and school or university.

• Section 4
o Item 18 – Enter the projects the firm holds with the Commonwealth that are

currently in Design or Bidding Stage, including project name, agency for
which the project is being developed, and final design due date or bid date.

o Item 19 - Enter the projects the firm holds with the Commonwealth that are
currently in Construction, including project name, agency for which the
project is being developed, scheduled completion date and current change
order rate for the project.

o Item 20 – Enter up to three (3) projects that best illustrate the applying firm’s
qualifications for the specific project the application is being submitted,
including project name, location, owner, work being performed by the firm,
total value of awarded construction contracts, total value of final construction
contracts at project completion, the original scheduled completion date, the
actual completion date and any additional pertinent comments within the
space permitted.

o Item 21 – Enter any additional comments or descriptions of relevant
information supporting the firm’s qualifications within the space provided. Do
not exceed the space limit or attach any additional pages.



• Certification, Signature and Submission 

o By entering firm’s name, signing in the appropriate Business Type fields, 
either by typing in name, applying a digital signature or printing, applying wet 
signature and re-scanning and submitting this ASP-150 (Rev. 05/14) you 
agree that you are signing and submitting this Application on behalf of the 
firm, and have the authority to do so. 

o The Form ASP-150 (Rev. 05/14) will only be accepted electronically. 
o The Form ASP-150 (Rev. 05/14) is to be emailed to RA-

GSSELECTIONS@pa.gov .  Form ASP-150 (Rev. 05/14) submitted by any 
other means or older versions of Form ASP-150 will not be considered by the 
Committee and will be returned. PLEASE NOTE:  FORM ASP-150 (Rev. 
05/14) must be signed, sent and received by the Department from 
the company email account of one of the individuals listed in Section 
2, Item 14. 

mailto:RA-GSSELECTIONS@pa.gov
mailto:RA-GSSELECTIONS@pa.gov
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PROJECT NO. DGS A 199-87 
ENGINEERING AND RELATED SERVICES FOR REHABILITATION OF 

MEADOW GROUNDS LAKE DAM 
AYR TWP., FULTON COUNTY, PA 

 
 
 

1. NATURE AND CONCEPT OF THE PROJECT 
a. NATURE OF THE PROJECT 

 
i. SOLICITATION 

The Department of General Services (DGS) and Pennsylvania Fish & Boat 
Commission (PFBC) hereby invite you to submit a proposal for Engineering and 
Related Services for the Rehabilitation of Meadow Grounds Lake Dam (Project). 

 
ii. BACKGROUND INFORMATION 

Meadow Grounds Lake is impounded by a 39-ft high x 530-ft long dam. The lake’s 
drainage area is approximately 3.2 square miles. The lake impounds approximately 
3,130 acre-ft. at normal pool, and approximately 4,670 acre-ft. at the top of dam. 

 
Meadow Grounds Lake Dam is located on the southern end of the reservoir in Ayr 
Township on PA Game Lands (No. 53). Construction was completed in 1946 on the 
zoned earth fill dam with a reinforced concrete spillway in the right abutment 
(looking downstream).  
 
The dam is currently categorized as a Hazard Category 1 (High), Size Class B 
(Intermediate) structure.   The downstream population at risk associated Meadow 
Grounds Lake Dam is estimated at 340.  
 
PFBC holds the permit for the dam and maintains the dam through a lease 
agreement with the Pennsylvania Game Commission (PGC). The purpose of the 
dam is recreational boating and fishing. 
 

iii. CURRENT SITUATION 
The PFBC, in cooperation with the Department of Environmental Protection 
Division of Dam Safety (PADEP), completely drained the reservoir in late spring of 
2013.  The draw down was due to seepage below the dam despite several repair 
attempts.  Further, PADEP declared Meadow Grounds Dam Unsafe March 20 2013.  
Finally the estimated spillway capacity of Meadow Grounds Dam is 55%. 
 
In the fall of 2013, PFBC retained URS Corporation to complete a geotechnical 
assessment with hydrological and hydraulic consideration of the dam.  The 
assessment included the following modeling:  H&H for the Probable Maximum 
Flood, seepage and embankment stability, earthen spillway integrity of proposed 
repair alternatives.  The report recommended several rehabilitation concepts to 
address spillway capacity as well as embankment seepage and stability.   
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Upon further review, PFBC engineers generated two hybrid concepts from the 
report.  Each alternative includes raising the top of the dam, constructing the 
required embankment drainage system and regrading the downstream slope to 3H: 
1V or flatter.   
 
These alternatives are: 
a) Replace the existing reinforced concrete spillway with a labyrinth spillway 

capable of passing the PMF. 
b) Replace the existing spillway with a reinforced concrete spillway in-kind that 

incorporates an adequate cut-off wall in conjunction with excavating an earth-
cut spillway in the right abutment including the necessary cutoff wall(s).  

 
b. CONCEPTUAL FEATURES 

 
i. PROJECT INTENT 

The project shall consist of all required efforts to complete a rehabilitation design 
and obtain all permits and authorizations for the Project in accordance with 
engineering standards of practice and Title 25 PA Code, Chapters 102 and 105.  The 
finished work product will allow the Project to proceed directly to the construction 
phase of work as administered by DGS.  The services shall be overseen by a 
Professional Engineer that is well versed in the aspects of Dam Safety and has 
overseen similar dam rehabilitation projects as referenced. 
 
The Professional's contract with DGS is intended to provide the following minimum 
professional services and work products: 
a) Produce final (i.e., suitable for bidding) construction-grade technical 

specifications, drawings, and construction bidding documents.   
b) Apply for and receive all necessary permits and approvals, including related 

correspondence and clarifications, which will permit the Project to be 
constructed and placed into operation while meeting or exceeding current and 
foreseeable local, state and federal ordinances, codes and regulations. It is 
anticipated that the US Army Corps of Engineers (USACE), PADEP and local 
county conservation district will be actively involved throughout the design and 
application review process. 

c) Furnish a copy of all supporting Professional citations, documents, studies, 
tests, analyses, surveys, calculations and models to the PFBC. 

 
ii. PROJECT SCOPE OF WORK 

The Professional must comply with all terms and conditions of the Standard DGS 
Agreement, General Conditions, Project Procedure Manual, Administrative 
Procedures and all other DGS instructions and guidelines.  The following is the 
Scope of Work for the Project organized into seven phases in accordance with the 
General Conditions of DGSs’ Professional Design Agreement:  Programming 
Submission, Schematic Design Submission, Design Development Submission, 
Interim Construction Documents Submission, Construction Documents Submission, 
Construction Procurement, and Construction Contract Administration. 
a) Basic Design Services 

The objective of the project is to bring the dam into compliance with the 
requirements of the Pennsylvania Department of Environmental Protection, 
Division of Dam Safety.  Basic Services are considered to consist of only those 
scope items that are required to achieve this compliance.  Any additional scope 
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items requested by the PFBC or other agencies that are not directly related to 
compliance with Dam Safety will be included as an Additional Service in 
accordance with DGS procedures. The following is a listing of Basic Design 
Services included in the Project:   

 
1) Programming Submission 

o Review of existing information, provided by PFBC/PADEP, including: 
 PADEP Dam Safety Reports 
 Annual Inspections Reports conducted by PFBC 
 Emergency Action Plan 
 As-built drawings 
 Geotechnical Investigation and Report 

o Review and confirm previous site related calculations. These may 
include the calculated Probable Maximum Precipitation (“PMP”) and 
Probable Maximum Flood (“PMF”) values for the dam’s watershed. 
 Includes all necessary calculations and modelling to determine 

whether the project will need to maintain consistency 
regarding the outflow resulting from the storm events up to 
and including the 100-year flood. 

o Review and confirm previous site related calculations and computer 
models. These may include: HEC-1, HEC-HMS, HEC-RAS, SEEP/W, 
SLOPE/W, GSTABL7, USDA-NRCS SITES.  

o Perform the necessary site visits observe, log, and photograph dam 
components 

o Prepare a Work plan for the rehabilitation project 
o Develop a Work Plan to document recommendations to meet project 

objectives 
o Solicit DGS and PFBC review and comments on the Work Plan 
o Attend one meeting at the DGS office in Harrisburg, PA 
o Respond to comments  

 
2) Schematic Design Submission 

o Consider concepts that include spillway replacement, including, but not 
limited to PFBC concepts noted in section 1.a.iii. (PFBC does not wish to 
consider any rehab alternative that maintains the existing concrete 
spillway) 

o Perform required design modelling/calculations to support the 
development of alternatives to rehabilitate the dam 

o Develop schematic design sketches of the proposed  alternatives 
o Develop schematic sections/profile sketches of the listed alternative 

solutions 
o Develop construction cost estimates for the listed alternative solutions 
o Determine potential environmental issues, e.g. wetlands 
o Prepare list of required regulatory agency permits 
o Attend one meeting to review the Schematic Design Deliverable 
o Solicit DGS, PFBC and PADEP review and comments 
o Respond to comments  
o Prepare and submit monthly progress reports 
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3) Design Development Submission  

o Develop preliminary plans, sections, and details of selected alternative 
o Develop outline of required technical specifications  
o Develop preliminary construction cost estimate 
o Develop Erosion and Sedimentation Pollution Control Plan and Post 

Construction Stormwater Management Plan  
o Prepare applications for regulatory agency permits and authorizations 

 Develop Environmental Assessment and Impact Plan 
 Develop a dam-break analysis with downstream inundation 

mapping for the selected alternative; the modeling shall include 
(but not limited to) Pa LIDAR Digital Elevation Models, USACE 
Geo HEC RAS (most recent edition); use HMR 52 to determine 
the hydraulic contribution from downstream tributaries; 
assume the inundation area continues to the Potomac river   

o Attend one meeting to review the Design Development Deliverable 
o Solicit DGS, PFBC and PADEP review and comments 
o Respond to the comments  
o Prepare and submit monthly progress reports 

 
4) Interim Construction Documents Submission   

o Progress design to at least 75% level 
o Develop construction drawings 
o Develop technical specifications  
o Develop construction cost estimate 
o Submit Interim Construction Document Deliverable as specified in the 

Bureau of Engineering and Architecture Project Procedure Manual and 
Appendices 

o Attend one meeting to review the Interim Construction Document 
Deliverable 

o Solicit DGS, PFBC and PADEP review and comments 
o Respond to the comments  
o Prepare and submit monthly progress reports 

 
5) Construction Documents Submission  

o Develop final construction drawings 
o Develop final specifications and modify DGS front-end contract 

documents 
o Develop final construction cost estimate 
o Submit Construction Document Deliverable as specified in the Bureau 

of Engineering and Architecture Project Procedure Manual and 
Appendices 

o Attend one meeting to review the Construction Document Deliverable 
o Solicit DGS, PFBC and PADEP review and comments 
o Respond to the comments  
o Prepare and submit monthly progress reports 

 
6) Construction Procurement 

o Advertise, copy, and distribute bid documents 
o Attend initial Pre-Bid Conference at the site 
o Develop and distribute bulletins as required 
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o Evaluate bids received 
o Assess the three (3) lowest bidders with regards to the reasonableness 

of the bids and unit prices, the bidders' compliance with requirements 
and qualifications and the experience of the bidders; advise DGS and 
PFBC accordingly 

 
7) Construction Contract Administration  

o Attend Pre-Construction Meeting at the site for DGS and PADEP 
o Attend bi-weekly job conferences 
o Prepare progress reports 
o Review and approve shop drawings, materials and contractor 

submittals 
o Evaluate and respond to Requests-for-Information 
o Evaluate and recommend action for change orders 
o Review and approve Contractor applications for payment 
o Issue Certificate of Final Completion and Final Certificate for Payment 
o Prepare Record Drawings 

 
    8)   Reservoir Refill 

o Develop a reservoir refill plan to be approved by the PADEP and PFBC 
o Attend monthly refill inspections and submit necessary inspection 

reports for review to the PFBC and PADEP 
 

iii. THE PROFESSIONAL’S QUALIFICATIONS AND ITS PROJECT TEAM 
The successful Professional shall meet the following criteria: 
a) All work shall be performed under the direct supervision of a PA registered 

professional engineer experienced in planning, subsurface investigations, 
design, permitting, construction, operations, maintenance, and diagnostic 
investigations associated with high hazard dams in Pennsylvanian; and, is 
experienced with the PADEP Dam Safety Program requirements and guidelines. 

b) The Professional must provide a Project team organizational chart with position 
appointments and resumes for each team member. The word “team” shall be 
defined as the Professional’s senior and mid-level engineers or geologists that 
are in responsible charge of this project, and who will be performing the design 
and permitting activities. No team member substitutions will be permitted by 
the DGS, unless the Professional receives written approval of a substitution 
request. Each team member’s resume must reflect education and experience in 
high hazard dam safety projects in Pennsylvania. 

c) For this Project, the Professional’s office location and proposed Project team 
shall be physically located within the State of Pennsylvania. 

d) The Professional must cite at least three (3) completed projects of similar 
nature, and provide contact information for the owners’ representative.     

 
c. FEDERAL FUNDING 

Federal funds have not been applied for; however, the PFBC may seek to apply for these 
funds in the future.  
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2. ORGANIZATIONAL FUNCTIONS AND SPACE 

 
a. ORGANIZATION FEATURES 

The Using Agency is the PA Fish & Boat Commission (PFBC) who is funding this project, as 
well as maintains and operates the facility and area adjacent to the proposed work areas. 
DGS will administer the design, permitting and construction phases of this Project on behalf 
of the PFBC. 
 

b. FUNCTIONAL UNITS/EQUIPMENT 
This section is not applicable to the Project. 

 
c. SPACE REQUIREMENTS 

This section is not applicable to the Project. 
 

d. FUTURE OR AGENCY CONSIDERATIONS 
i. The dam’s impoundment area (i.e., reservoir) will remain drawn down until the 

long-term dam safety improvements have been constructed and PADEP has 
approved the required impoundment refill plan. 

ii. The design must incorporate constructability issues such as: 
a) Stream channel diversion during construction 
b) Accommodation of large rain events 

 
3. PLANS, CONCEPTS AND STUDIES 

 
a. COMPLETED DOCUMENTS 

i. Phase I Inspection Report, National Dam Inspection Program for Meadow Grounds 
Lake Dam, GAI Consultants, Inc. August 1979. 

ii. Emergency Action Plans, PFBC, 2006. 
iii. Annual Inspection Reports, PFBC, various 
iv. Geotechnical Engineering Report, Meadow Grounds Lake, Dam, February 2014. 

 
b. AVAILABLE CONCEPTS/DESIGNS 

Geotechnical Engineering Report, Meadow Grounds Lake, Dam, February 2014. 
 
c. REQUIRED PLANS/SERVICES 

As specified in the DGS agreement and referenced documents. 
 
d. REQUIRED TESTS 

None noted 
 
4. SITE, EXISITNG STRUCUTRES, PROPOERTY 

 
a. SITE 

The Pennsylvania Game Commission (PGC) owns the property (Game Land No. 53) and the 
PFBC maintains and operates the dam where the work is to be performed. The PGC/PFBC 
will grant access to the property to the successful Professional for work associated with this 
Project. 
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b. CODE ISSUES 

The Professional is required to determine what regulatory permits, authorizations and 
approvals are required for the Project and obtain them. If applicable, previously obtained 
regulatory applications and permits will be made available to the selected proposer. 

 
c. UTILITY SERVICES 

i. Potable water is not available at the site. 
ii. Non-potable may be obtained from the lake or stream. 

iii. Domestic sewerage is not available at the site; nor is a portable toilet. 
iv. Electrical service is not available at the site. 
v. Hardwire telephone service is not available at the site. 

 
d. CONTAMINANTS 

It is not known if any environmental contaminates or hazardous materials will be revealed 
during the course of this Project. 
 

e. CONDITIONS 
Please refer to the Completed Documents section of this Program Outline for additional 
information. 
 

5. AGENCY POINT OF CONTACT 
 
The PFBC’s point of contact for this Project is: 

Jerry Woomer P.E., Project Manager 
PA Fish & Boat Commission 
450 Robinson Lane 
Bellefonte, PA 16823 
 
Office Telephone: 814.359.5170 
E-mail: gwoomer@pa.gov 
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PROJECT NO. DGS A 199-89 
PROVIDE AND UPGRADE HVAC  

AND CONTROL SYSTEM 
CENTRE REGION OFFICE 

SPRING TWP., CENTRE COUNTY, PA 
 
 
 

1. Nature and Concept of Project 
 
 a. Nature of Project: 
  This primary purpose of this project is to provide adequate heating ventilation and air  
  conditioning to the Pennsylvania Fish and Boat Commissions Centre Region Office. The  
  work will consist of removing existing hydronic heating units within the ground floor and 
  first floor and installing supplemental base board radiation heating units with outdoor  
  resent controllers. Provide new fresh air and exhausted air systems served by a central  
  unit. Provide new wall or ceiling mounted mini-split air handling units with pumped  
  condensate drainage systems. Provide all controls to serve mini-split units. Provide new  
  fresh air ventilation systems to serve areas covered by mini-split air conditions units,  
  including, IT closets, secure areas and isolated rooms. Provide various new, remote  
  located variable refrigerant flow heat pump units to serve basement, first floor and  
  computer rooms respectively and connect mini spilt units to same. Units to be capable  
  of heating at temperatures as low as -10 degrees F and will be located at grade or on  
  roof. Provide insulated two pipe refrigerant system to serve remote control valves or  
  blending systems as required. Provide central control systems to serve heat pumps,  
  zone valve boxes and mini-split heat pumps. Provide vibration isolation, support stands  
  or pads and low ambient baffles.  
 
 b. Special Features 
  None 
 
 c. No Federal Funds are being used in the project 
 
 d. Project Scheduling Considerations 
  The facility will be accessible to PA Fish and Boat Commission Staff who may be working  
  within close proximity to the contractor during construction.  
 
2. Organization, Functions and Space 
 
 The facility was previously used as open space for storage and manufacturing of unfinished 
 furniture. The proposed HVAC system will serve open office space with multiple IT service 
 rooms, private offices and conference rooms.   
 
3.  Plans, concepts and studies 
 
 a. Completed Documents 
  The PFBC has drawings and other documentation on most of the existing HVAC systems  
  and features impacted by this project. All drawings and documents will be made  
  available to the selected professional for review at the Pleasant Gap State Fish Hatchery, 
  Administrative Office.  
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 b. Available concepts/design 
  The existing unfinished spaces are heated via, natural gas fired boiler with hot water  
  loops and overhead hydronic heating units.  No humidity control and no air condition  
  units are present in the unfinished areas.  
 
  Preliminary designs are available for the proposed office space layout and   
  improvements to the all unfinished spaces. The plans will be made available to the  
  selected professional at the Pleasant Gap State Fish Hatchery, Administrative Office.   
 
 c. Required Plans/Services 
  A detailed analysis of the proposed office space and the existing facility will be needed  
  as it pertains to the removal and installation of HVAC infrastructure.  
 
  Construction documents shall be provided including, Mechanical, Architectural and  
  plumbing drawings and specifications.  Electrical drawings shall be supplied by the  
  Pennsylvania Fish and Boat Commission upon completion of all mechanical,   
  architectural and plumbing design drawings.  
 
  Procurement of construction contractors shall be done through the Pennsylvania Fish  
  and Boat Commissions low bid procurement systems. The selected contractor shall  
  review all bids for completeness and to ensure all bidders are qualified to effectively  
  complete the project.  
 
 d. Required Tests 
  All tests shall be specified in the individual project specifications or as required by the  
  IBC, IMC, IEBC, IPC or the Department of General Services.  All required permits shall be  
  obtained by the selected consultant.  
 
4. Site, Existing Structures, property 
 
 a. Siting 
  The proposed HVAC project will not involve any site disturbance projects.  
 
 b. Code issues 
  The PA Department of Labor and Industry has jurisdiction (review of drawings and  
  specifications and issuing of building permit for construction) and the Uniform   
  Construction Codes shall be use to guide this work.   
 
 c. Utility Services 
  If necessary, existing utilities will be upgraded as part of this project.  
 
 d. Contaminants 
  Asbestos containing materials are present in some of the buildings and may impact  
  certain areas of the work. Detailed hazardous materials reports are available.  
 
 e. Conditions 
  The existing site infrastructure and associated facilities are generally in fair to poor  
  condition. 
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Agency Contact Information: 
 
 Paul Urbanik, P.E. Chief 
 Division of Engineering 
 PA Fish and Boat Commission 
 450 Robinson Lane 
 Bellefonte, PA 16823 
 P.814.359.5173, F. 814.359.5153 
 purbanik@pa.gov 
 
  
 Jason Anderson, P.E. Project Manager 
 Division of Engineering 
 PA Fish and Boat Commission 
 450 Robinson Lane 
 Bellefonte, PA 16823  
 P.814.359.5150, F.814-359-5153 
  

 

mailto:purbanik@pa.gov
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PROJECT NO. DGS 401-61 PHASE 1 
WALLER ADMINISTRATION BUILDING RENOVATION 

BLOOMSBURG UNIVERSITY 
BLOOMSBURG, COLUMBIA COUNTY, PA. 

 
 
 
Part I:  Nature and Concept of Project 
 
A.  Requirement for Project 
 
This project replaces the Waller Administration Building, a two-story 49,000 sf, 43 year old facility and 
creates a new, multi-use, academic-student support-administration, building on the existing site. 
 
B.  Nature of Project 
 
The project scope provides for 125,300 GSF within a multi-use building of new construction, vice 
renovation.  New construction is recommended based on recent cost estimates, unknown field conditions 
of the previous structure, and should be more operationally efficient and have a lower lifecycle cost than 
renovating and constructing an addition. 
 
C.  Special Features 
 
The project is to include current classroom technology infrastructure and specific instructional space to 
accommodate various art programs like photography, computer graphics, sculpture, pottery, painting, 
framing, printing, welding, lithography, etc. 
 
D.  Federal or Private Funds  
 
There are no federal or private funds for this project.  The University has allocated $12,000,000 in support 
of this project beyond the approved $25,500,000 of PA Commonwealth funding. 
 
E.  Alternatives 
 
Two Campus Master Plans (CMPs) have identified the need of this project, its integrated functionality and 
the optimal location.  Alternative project solutions or concepts are not considered viable. 
 
Part II:  Organization, Functions and Space 
 
A.  Organizational Features 
 
The project combines Academic, Student Support Services and Administration activities into a single 
building. 
 
B.  Functional Units/Equipment 
 
The project provides program space for approximately 38 FTE in the Academic Programs (sculpture, art, 
art history, history, languages), 98 FTE in the Student Services Programs (admissions, academic 
advisement, career development, tutorial services, financial aid, registrar, orientation, global education, 
civic engagement), and 55 FTE in the Administration Program (human resources, social equity, finance, 
bursar, institutional research, marketing & communication, purchasing, duplication services).  Equipment 
requirements would be those that are typically associated with the types of spaces as listed. 
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C.  Space Requirements 
 
Specific needs should be verified, but the 2014 CMP provided a space program of: 

a. Academic 26,037 nsf…………….  38 FTE 
b. Student Support 39,122 nsf…………….  98 FTE 
c. Administration 18,341 nsf…………….  55 FTE 
d. Program Total 83,500 nsf…………….191 FTE 
e. Build GSF @ 1.5 multiplier =    125,250 gsf 

  
D.  Future or Adjacency Considerations 
 
The building will house all academic functions on the lower floors directly facing the Academic Quad.  The 
student services functions are to be located the eastern end of the building at Academic Quad entry point.  
Adjacency is required between the Bursar’s Office and the Student Services offices.  Administrative 
functions will be located in the “back-of-the-house” portion of the building.  
 
Part III:  Plans, Concepts and Studies 
 
A.  Completed Documents 
 
A space study was completed in December 2012, however it predates the 2014 CMP and is no longer 
current. The 2014 CMP recommendations should form the basis for design for this work. 
 
B.  Available Concepts/Designs 
 
The existing building’s floor plans are available in AutoCAD.  
 
C.  Special Services 
 
The selected design professional should have current experience designing university academic 
buildings.  Key building features include: appropriate classroom sight-lines, interior sound attenuation, 
audiovisual equipment design/placement, daylighting considerations, and other elements of modern 
university pedagogy. 
 
D.  Required Tests 
 
Soil borings and building hazardous materials testing should be anticipated. 
 
Part IV:  Site, Existing Structures, Property 
 
A.  Siting 
 
Existing buildings around the site will not be physically impacted by this project.  It is anticipated that the 
adjacent parking areas will be lost as the building footprint expands and increases in height.  Parking is a 
site development item for local zoning review and a premium commodity on the densely populated 
campus.  The 2014 CMP does identify the placement of a campus loop or frontage road parallel to 
Lightstreet Road (State Route 487).   
 
B.  Code Issues 
 
There are no unique code, zoning or permit issues.  The site is designated Zone U (University). 
 
C.  Utility Services 
 
Utilities (water, sewer, electricity, steam, natural gas) to the building are via Campus utilities systems.  
Natural gas is limited to emergency generator use.  Steam heat is from a central plant. 
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D.  Contaminants 
 
There is the potential for asbestos and lead paint in the existing building. 
 
E.  Conditions 
 
The geology of this location is moderately broken, angled shale which impedes the inclusion of a 
basement for mechanical equipment and such. 
 
Part V:  Point of Contact 
 
Questions should be referred to:  Eric Ness, AVP Facilities Management 
 eness@bloomu.edu 

400 E. 2nd Street    (570) 389-4517 
Bloomsburg University 
Bloomsburg, PA 17815 

mailto:eness@bloomu.edu
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PROJECT NO. DGS 409-63 PHASE 1 
RENOVATE AND UPGRADE CAMPUS ELECTRICAL INFRASTRUCTURE 

EAST CAMPUS SCIENCE CENTER 
LOCK HAVEN UNIVERSITY 

LOCK HAVEN, CLINTON COUNTY, PA 
 
 

 
Part 1:  Nature and Concept of Project 
 
A. Nature of the Project: 

This project will upgrade all major electrical infrastructures serving the main campus of Lock 
Haven University and is anticipated to have a life expectancy of  25 to 40 years.  
The proposed distribution system (identified as Option 2 in a study performed by H. F. Lenz 
in December of 2013) would change from an existing radially distributed system to a loop 
system.  This will provide dual feeds to each major building.  To accomplish this, another set 
of main switchgear will be installed beside the existing switchgear at Bentley Dining Hall (or 
at some other appropriate location as determined during the design phase).  The new gear 
would provide power to one end of the loop system and the existing gear would supply the 
other end.  Switches would be provided at each building and another at some point in the 
loop to separate the two feeds until such time as it became necessary to feed one side from 
the other.  Additionally, there will be changes to the circuits that feed certain buildings to 
create a more logical distribution system and to further equalize loads on each circuit.  
Obviously, new underground conduits/cable runs, manholes, switches and transformers will 
have to be installed to complete the construction.  The layout/ routing of new conduits, 
manholes, switches and transformers shall take into consideration future buildings and 
expansions.  Conduits will be routed around open areas that could be utilized as future 
buildings sites or parking lots. 
In addition to the proposed main campus infrastructure replacement, there is a need to 
replace the aging switchgear at the University’s East Campus Gymnasium.  As part of a 
previous project, the main electrical feed to the building has been replaced so that it is fed 
through a new feeder from the University’s new Science Center.  However the main gear was 
not replaced and is the same approximate vintage as the switchgear throughout the majority 
of the main campus.  The East Campus complex is fed through overhead lines owned by PPL 
and not through the University’s main switchgear as described for the main campus. 
 A limited number of buildings (Fairview Suites, Willis Health Professions Building 
(WHPB) and the facilities building) are fed through a different set of overhead lines owned 
by PPL.  This feed supplies a new set of switchgear behind the WHPB which in turn supplies 
power to transformers at the respective buildings.  The transformer configuration supplying 
the WHPB is not a traditional 3-phase 240 volt system and as such, the electric gear in this 
building has to be supplied/configured for a strictly 208 volt system.  As part of this 
infrastructure project, the design firm shall make recommendations and provide design 
documents to provide new transformers/gear as necessary to convert the WHPB building 
electrical system to a more conventional system as installed in the remainder of the campus.  
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B. Special Features: 
The University must remain fully functional at all times during construction.  Power outages 
and routes for excavation must be planned and coordinated with the using agency well in 
advance. 
 

C. Federal or Private Funds: 
There will be no federal or private funds utilized in this project. 
 

Part II:  Organization, Functions, and Space 
 
A.  Organizational Features  
A feasibility study has been performed and is available for review.  The using agency has chosen 
Option 2 as the preferred method of implementation (with modifications).  The design firm 
should contact PPL Electric prior to commencing design to ensure coordination with any work 
PPL may be planning on their distribution /supply system.   

 
B.  Functional Units/Equipment 

The electrical infrastructure project will involve/impact the entire university community in 
some manner or another (approximately 5500 students, faculty, staff).   
 

C.  Space Requirements 
There may be the need for potential mechanical room expansion or reconfiguration to 
accommodate the new gear.   
 

D.  Future or Adjacency Considerations 
Design must make provisions for future building/parking expansions/construction. 
  

Part III:  Plans, Concepts and Studies 
 
A./B.  Available Concept:/Designs: Completed Documents 

Lock Haven University Electrical Infrastructure Upgrade Study, dated December 6, 2013.  
Prepared by H.F. Lenz Company 
Utility plans etc.-- -show approximate utility routing, must be verified by design firm 

 Topographic plan of the university from 1999 
 Property Surveys 
 
C./D.  Special Services and Required tests 

Provide a load flow analysis, a short circuit analysis, an overcurrent device coordination 
study (selectively isolate faults to the nearest protective device as well as help to reduce 
nuisance tripping)down to each building’s main overcurrent device along with the 
recommended circuit breaker, relay and fuse setting for the new and existing to remain 
devices, an arc flash analysis of the medium voltage distribution equipment and low 
voltage service bus at each building (per IEEE Standard 1584), provide arc flash 
labelling, and campus single line model reflecting both current and future needs.  
Implement overcurrent device coordination and arc flash incident levels throughout 
system upgrade design.  Where arc flash incident energy levels exceed Hazardous Risk 
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Category 2 as defined by NFPA 70E, the design professional shall recommend 
modifications to the system to mitigate the arc flash hazard and reduce the Hazard Risk 
Category to Level 2 or below. 
Determine if vacant underground power conduits are clear and usable by rodding and/or 
other methods to ensure a complete and comprehensive design is provided.  Where 
applicable, at the same time, a pull string should be installed and tagged for future use.  
Survey and determine if existing manholes are adequate in size and condition. 
The University has performed utility mapping of portions but not all of the campus.  
Verification of utility locations in areas proposed for new work will be required during 
design to minimize disruptions during the construction process. 
Provide specifications for third party commissioning and testing of new equipment that 
follow the manufacturer’s testing specifications and NETA (International Electrical 
Testing Association) standards. 

 
Part IV:  Site, Existing Structures, Property 
 
A  Siting 
     All work required for this project will be on property owned by Lock Haven University or the 
Department of General Services.. 
 
B.  Code Issues 

IBC and E&S/NPDES for earth disturbance 
 

C.  Utility Services 
All required utilities exist on site.   
 

D.  Contaminants 
There are no known or suspected hazardous materials on the site. 
 

E.  Conditions 
Potential high groundwater. 

 
Part V:  Point of Contact 
 
J. Leonard Meckley, PE Construction Project Manager, 570-484-2018, Jlm151@lhup.edu 
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PROJECT NO. DGS 412-55 PHASE 1 

RENOVATION OF ELECTRICAL DISTRIBUTION SYSTEM 
SHIPPENSBURG UNIVERSITY 

SHIPPENSBURG TWP., CUMBERLAND COUNTY, PA 
 
 
 

Part I:  Nature and Concept of Project 
 
A.  Requirement for Project 
The electrical distribution system is aging, prone to failure, and needs capacity upgrade.  The 
telecommunications system is also aging and needs capacity upgrade.  Both directly support the 
academic mission.  Failure of the electrical distribution system could require closing of all or a portion of 
the campus.  Failure of the telecommunications system could shutdown critical University services 
including the academic mission and Commonwealth support requirements. 

 
B:  Nature of Project:   
 
This project will upgrade the campus’ existing aged and outdated electrical and telecommunications 
infrastructure, for the foreseeable future as depicted in the campus Facilities Master Plan.  This 
includes replacement and updating of the campus electrical distribution system and replacement, 
expansion and redesign of the telecommunication distribution system.  It is anticipated that these 
systems will be installed in parallel. 
 
ELECTRICAL DISTRIBUTION SYSTEM 
 
The current electrical distribution system originates with a single 23kV service feeder from Penelec 
which enters the main substation on the west end of campus and splits to feed two 23 kV load 
interrupter switches.  Each of these switches feeds a 4000MVA transformer.  The 12.47 kV secondaries 
of these transformers feed a two-bus 1200A secondary selective switchgear line-up in the main 
substation.  From these buses, feeders 1201, 1202, 1203, and 1204 branch out and distribute power to 
campus buildings through an underground duct and manhole system.  At each building, the 12.47 kV 
power is transformed to low voltage for distribution within the building. 
 
The following items should be included in this project: 

Replacing the two existing main transformers with new transformers sized to allow for current 
and future (as depicted in the campus Facilities Master Plan) operation of the campus on one 
transformer. 
 
Replacing all campus feeders (these are: feeders 1201, 1202, 1203 and 1204) with new cabling, 
and upgrading the current capacities for present and future (as depicted in the campus Facilities 
Master Plan) needs.   
 
Removing all existing and abandoned power cabling, as well as any abandoned or unused 
telecommunications and other cabling located inside the underground electrical system.  
 
Replacing existing and constructing new duct banks as needed.   
 
Providing a minimum of two spare 4” power conduits between all electrical manholes 
 
Providing Elastimold, or equivalent, load breaks, dead breaks, and stress cones campus wide.   
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Upgrading unit substations, switchboards, secondary feeds, etc. for several campus buildings 
(e.g. Wright Hall, Heiges Field House, Lehman Library, Old Main, and the old Steam Plant) as 
indicated in the 2011 Electrical Distribution Feasibility Study.  
 
Providing separate transformer and new building service to Stewart Hall which is currently 
served from Shearer. 
 
Replacing existing undersized and/or dilapidated manholes as needed.   
 
Incorporating above ground termination boxes in the design.   
 
Lowering electrical duct banks that are within 24“ of the surface.  Known conditions exist at 
Reed Operations Center, MCT/DHC, between Dauphin Humanities Center and Wright Hall, and 
near Kieffer Hall. 

 
TELECOMMUNICATIONS DISTRIBUTION SYSTEM 
 
The current telecommunications distribution system originates from two separate buildings.  The 
telephone system originates from the Centrex Building while data service originates from the 
Mathematics and Computer Technologies Center (MCT).  Both systems are routed throughout the 
University via a manhole/duct bank system. The university will be constructing a backup data center 
site within John L. Grove Hall.   
 
Under this project, the fiber optic cabling for the campus distribution will originate in each of these two 
locations.  In most cases, the distribution will consist of 24 strands of underground single mode optical 
fiber run to each building on campus from the MCT and the Grove Hall data centers.  Some of the 
smaller buildings, or buildings with limited connectivity requirements, will only require 12 strands of fiber 
to each data center.  Spare capacity will be built into the cabling for connection to future buildings.  The 
routing of the cabling will be such that the paths shall be separate and distinct to eliminate the 
possibility of a duct bank being cut, thus severing all communication to a particular run of buildings. 
 
New conduit routes will be provided as necessary for the installation of new copper and fiber optical 
cabling.to those locations which currently do not have a duct bank installed or those which no known 
spare conduits currently exist.  The 2014 Site Telecommunications System Upgrade study provides 
suggested routing for this system. 
 
C.  Special Features 
 
Phase and/or sequence the work so as to keep the amount of time each and every building is disrupted 
from permanent telecommunications and/or electrical service to a maximum of 24 hours.  During that 
timeframe, provide temporary services to ensure each building operates seamlessly throughout the 
construction period.  The designer shall develop a sequencing/phasing plan to be included in the 
contract documents (drawings and specifications) that minimizes the amount of cutovers and ensures 
that building cutovers occur during building off hours.  Employ a reputable contractor(s) experienced in 
this type of work to assist in developing a realistic sequencing/phasing plan.  Install new duct banks 
with manholes as needed for sequencing/phasing to assure continuous power and communications 
during construction.  Ensure all emergency, safety, traffic, and command and control electrical and 
communications circuits are uninterrupted.  Ensure the contract documents provide for continual 
University use of all campus roadways, parking lots, pedestrian walkways, loading docks, ADA 
accessibility, etc., and/or makes satisfactory accommodation for these infrastructure impacts as the 
construction progresses.   
 



3 
 

D.  Federal or Private Funds 
 
The project is funded 2014/2015 on the PASSHE Capital Plan and is to be supplemented with 
University funding. 
 
E.  Alternatives 
 
The design professional should evaluate the scope of work to replace the existing infrastructure 
systems and offer suggestions to improve reliability, service and redundancy for the future and for the 
construction period.   
 
Part II:  Organization, Functions, and Space 
 
A.  Organizational Features 
 
The commercial electrical supplier Penelec and commercial telecommunications companies will need 
to be included in certain aspects of the design.  Penelec may also want to coordinate a service upgrade 
to the University switch and has indicated in the past that the distribution on their incoming poles may 
need some maintenance work. 
 
 
B.  Functional Units/Equipment 
 
The electrical and telecom distribution systems encompass all of the campus. Generally, every campus 
building has an electrical and telecom feed serving it. The daily population for the campus includes over 
7,500 students and over 1,000 faculty and staff. 
 
C.  Space Requirements 
 
At this time, we do not anticipate this project will affect any interior building spaces.  Exterior spaces will 
be affected primarily by the construction of new manholes.  These should be constructed to minimize 
pedestrian impact.   
 
D.  Future or Adjacency Considerations 
 
This project needs to be designed considering the Campus Master Plan and the construction of future 
buildings to minimize the need to relocate underground infrastructure in the future.  This future 
construction should also be considered when distributing electrical load and telecom services. 
 
Part III:  Plans, Concepts and Studies 
 
A.  Completed Documents 
 
The following documents are available on the University’s web site under the Facilities portion. 

1. Feasibility studies for both the electrical and telecommunication portions of this project providing 
recommendations for a design solution, a project budget, and project schedule. 

2. Shippensburg University Facility Design Guidelines 
3. AutoCAD drawing of the University showing topographic and known utility information (for 

information only; must be validated). 
4. Electronic copy of the University master plan. 
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B.  Available Concepts/Designs 
 
Feasibility studies as described above are available for review. 
 
C.  Special Services 
 
ELECTRICAL DISTRIBUTION SYSTEM: 
 
For the site electrical distribution system, provide a load flow analysis, a short circuit analysis, an 
overcurrent device coordination study (selectively isolate faults to the nearest protective  device as well 
as help to reduce nuisance tripping) down to each building's main overcurrent device along with the 
recommended circuit breaker, relay and fuse  settings for the new and existing to remain devices, an 
arc flash analysis of the medium voltage distribution equipment and low voltage service bus at each 
building (per IEEE Standard 1584), provide accompanying arc flash  labelling, and campus single line 
model reflecting both current and future (as depicted in the campus Facilities Master Plan) needs.  
Implement overcurrent device coordination and arc flash incident levels throughout system upgrade 
design. Where arc flash incident energy levels exceed Hazardous Risk Category 2 as defined by NFPA 
70E, the design professional shall recommend modifications to the system to mitigate the arc flash 
hazard and reduce the Hazard Risk Category to Level 2 or below. 
 
Determine if vacant underground power and telecommunications ducts are clear and usable by rodding 
and surveying to ensure a complete and comprehensive design is provided. Where applicable, at the 
same time, a pull string should be installed and tagged for future use.  Survey and determine if existing 
manholes for adequate in size and condition. 
 
TELECOMMUNICATIONS DISTRIBUTION SYSTEM 
 
The existing underground duct bank system varies in age and condition.  In order to ensure that 
conduits which appear to be spare are truly useable, as part of the design services, each of the 
conduits should have a mandrel pulled through them to clear the ducts and confirm that they are in fact 
useable ducts.  At the same time, a pull string should be installed and tagged for future use. 
 
OTHER 
 
The university has performed detailed utility mapping on portions but not all of the campus.  This same 
type of detailed utility mapping will be required during the design on the remainder of the campus to 
positively locate active utilities to minimize disruption during the construction process.  The University’s 
contractor was a firm called Point Positive and is recommended for this work to assure consistency and 
compatibility with existing data.   
 
 
D.  Required Tests 
 
See Special Services section above.  Also, provide the specifications for 3rd party commissioning and 
testing that follow the manufacturer’s testing specifications and NETA (International Electrical Testing 
Association) standards.  
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Part IV:  Site, Existing Structures, Property 
 
A.  Siting 
 
The majority of the work is on Shippensburg University property which is owned by the Pennsylvania 
Department of General Services.  There is a small portion of the telecommunication work serving the 
Davis House and Stone Ridge Commons that is on SU Foundation owned property currently being 
leased by the University. 
 
B.  Code Issues 
 
The University falls under the requirements of the IBC with drawing review, permitting and inspection by 
PA Labor and Industry.  All applicable code requirements must be met. 
 
Specific issues concerning storm water management should be addressed.  The NPDES requirements 
must be followed as required.  The University falls under the South Central Region of DEP and the 
Cumberland County Conservation District is the local authority for all construction related environmental 
concerns.  All necessary plans must be prepared and signed off by the Conservation District prior to 
construction for existing NPDES permit #PAR-10-H300. 
 
Land Development Permits are required by Shippensburg Township.  Costs for this shall be borne by 
the design firm. 
 
C.  Utility Services 
 
Electric – Penelec provides power to the University substation from which it is distributed via University 
12.47 kV lines. 
 
Natural gas – UGI-Central Penn Gas supplies to two main Utility meters from which it is distributed via 
University infrastructure. 
 
Water – Shippensburg Borough Authority supplies to two main Utility from which it is distributed via 
University infrastructure. 
 
Sewage – University infrastructure delivers to Cumberland Franklin Joint Municipal Authority (CFJMA) 
line via two main Utility meters which then transport to the Shippensburg Borough Authority sewage 
treatment plant. 
 
Steam – distributed from a heating node located in the mechanical room of Kriner Dining Hall to 
applicable buildings with University infrastructure. 
 
Hot water – distributed from heating nodes located in mechanical rooms in Kriner Dining Hall, Franklin 
Science Center, Ceddia Union Building, and Luhrs Performing Arts Center, to applicable buildings with 
University infrastructure. 
 
Chilled water – distributed from the Central Chilled Water Plant to buildings campus wide with 
University infrastructure. 
 
Temporary connection to utilities by the Construction Contractors will be permitted as approved by the 
University and metered by the contractors. 
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D.  Contaminants 
 
Some portions of the existing electrical distribution system are known to have been wrapped in 
asbestos containing insulation material, however there are no reports documenting these locations.  
There are no known contaminants along the routes of the electrical and telecommunication distribution 
lines to be located throughout the University. 
 
E.  Conditions 
 
Bedrock underlying the University includes the Rockdale Run formation of the Ordovician Age.  The 
carbonate bedrock at the site is moderately solution-prone, highly calcareous, and weathers differently 
to produce a pinnacled or saw tooth top of rock profile.  Therefore, very pronounced rock pinnacles 
would be anticipated in this region.  Common features associated with karst terrain include caves, 
internal drainage, lack of surface streams, solution channels, and topographic features such as 
sinkholes.  These features are the result of the dissolution of soluble bedrock, such as limestone or 
dolomite, over geologic time by groundwater and/or infiltration of surface water.  Caissons, micro-piles 
or pressure grout may be required for foundations. 
 
Part V:  Point of Contact 
 

Mr. Lance Bryson, P.E. 
Associate VP for Facilities Management and Planning 
E-Mail: JLBrys@Ship.edu 
 
Or 
 
Bruce Herring, P.E. 
Project Manager 
E-Mail: BEHerr@Ship.edu 
 
Shippensburg University 
1871 Old Main Drive 
Shippensburg, PA  17257 
(717) 477-1451 
Fax:  (717) 477-4032 

 

mailto:JLBrys@Ship.edu
mailto:BEHerr@Ship.edu


PROJECT NO. DGS 588-13 PHASE 1 
REPLACE FIRE LINE AND PUMPS 

LOYSVILLE YOUTH DEVELOPMENT CENTER 
TYRONE TWP., PERRY COUNTY, PA 

1. NATURE AND CONCEPT OF PROJECT

a. Nature of Project

This project’s scope of work consists of the removal and replacement of existing,
deteriorated buried water lines, fire hydrants, pumps and backflow prevention devices
that compose the fire suppression system at Loysville Youth Detention Center.

Special Features

There are no known special features associated with this project.

b. Federal Funding

There are no federal or private funds associated with this project.  .

2. ORGANIZATION, FUNCTIONS, AND SPACE

a. Organizational Features

This project involves work located only at the boiler plant and related boiler plant
support equipment at Danville State Hospital and does not impact any other
facility structures or operational areas at this facility.

b. Functional Units/Equipment

There are approximately 40 structures on 72 acres, 24 of which are being utilized by
the center.  The total heated gross square footage is 183,346.  Total unheated gross
square footage is 101,633.  The average daily census is one hundred fourteen (114)
daily patient population averages 171 persons with 408 nursing and support staff.

c. Space Requirements

This project will not require any increase in facility net space requirements as the
scope of work is totally confined within the infrastructure footprint of the facility’s
existing fire suppression system.

d. Future or Adjacency Considerations

This fire system replacement project does not require an accommodation for
growth/expansion.  There are no adjoining facilities that will influence this project.



 
 

3. PLANS, CONCEPTS AND STUDIES 
 

a. Completed Documents  
 

Plans of the existing layout and “As-built” drawings are available for review at 
the facility maintenance department of Loysville Youth Development Center to 
the appointed Professional.  The files may not be comprehensive or complete.  
 
There are current L&I Occupancy Permits available for review or copying at the 
PA DPW, Division of Facilities and Property Management to the appointed 
Professional. 

b. Available Concepts/Design  
 

The design professional shall develop conceptual plans and an explanation of the 
design concept and layout of the equipment of this project for approval by the DGS, 
Bureau of Engineering and Architecture, Engineering Design Division prior to 
proceeding with the preparation of preliminary engineering plans.  

 
c. Required Plans/Services  

 
Review of: 

i. Review of the facility’s available plans of the existing fire 
suppression system lines and components. 

ii. Prior work history and experience in fire suppression system design 
and construction. 
 

d. Required Tests  
 

i. This project will require visual inspection and an acceptable 
functional and pressure test of all newly installed fire suppression 
system water lines, fire hydrants, pumps and backflow prevention 
devices in the presence of DGS construction inspector and DPW 
project reviewing engineering staff, facility maintenance manager for 
facility acceptance of a completed project.  

ii. This project will require that the contractor fully commission any 
installed fire suppression system controls and provide a 
commissioning report to the facility of the newly installed fire 
suppression controls for facility acceptance of a completed project.   

 
4.          SITE, EXISTING STRUCTURES, PROPERTY 
 

a. Siting  
 

This fire suppression system replacement project is to be sited in its 
existing location.  The Department of General Services (DGS) holds title to 
the land and structures. 
 
 
 
 



b. Code Issues  
 

The work of this project shall comply with all applicable regulations of NFPA 
(National Fire Protection Association), UCC (Uniform Construction Code) and its 
referenced incorporated codes to include the International Mechanical, Plumbing, 
Fire, Energy Conservation, Electrical, Existing Building Codes of 2009, the 
International Building Code (IBC), NFPA 70-2008, National Electric Code (NEC), 
JCAHO (Joint Commission on Accreditation of Healthcare Organizations), PA 
Department of Labor and Industry (L&I), PA Department of Environmental Protection 
(DEP) and any other related federal, state, and local codes and permit requirements. 

 
c. Utility Services  

 
Temporary power during construction shall be provided for under this project. 

 
d. Contaminants  

 
An asbestos facility building survey was completed by DGS and is available for 
reference at the facility to the appointed Professional. 

 
e. Conditions  

 
There are no known or suspected man-made or natural features, systems, deposits, 
or phenomena that would influence the surface or subsurface aspects of this project. 
 

 
5.       AGENCY POINT OF CONTACT  

 
 
Mr. Timothy Goff, FMM3 
Loysville Youth Development Center 
10 Opportunity Drive  
Loysville, PA 17047 
Telephone: (717) 789-5612 
E-mail:  tgoff@pa.gov  
 
DPW Engineering Contact: 
Mr. Michael G Kapil, Eng. Sect. Chief 
PA DPW, Div. of Facilities and Property Mgmt. 
3Gingko Dr., Hilltop Bldg. 52 
Harrisburg, PA 17110 
Telephone: (717) 783-2083 
E-mail:  mkapil@pa.gov  

mailto:mkapil@
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PROJECT NO. DGS 700-42 PHASE 3 
REPAIR EXISTING FACILITIES TO ENSURE 

A FULLY FUNCTIONAL BSL-3 LABORATORY 
DEPARTMENT OF AGRICULTURE 

HARRISBURG, DAUPHIN COUNTY, PA. 
 
 
 

 
1. NATURE AND CONCEPT OF PROJECT 
 

a.   Nature of Project 
 

Project 700-42, the construction of a new wing at the PA Veterinary Laboratory to achieve 
Biosecurity Level 3 (BSL3) status, was completed in 2010.  The alkaline tissue digester built as 
part of the project was never made operable.  As a result, the facility was never able to achieve 
BSL3 status.   

 
This new phase (Phase 3) of Project #700-42 will use unexpended project funds to repair and 
remediate problems that have rendered the facility’s digester inoperable since the outset, which in 
turn caused the BSL3 capabilities of the PA Veterinary Laboratory’s new wing to be abandoned 
without being employed.  Subsequent changes were made to the facility’s HVAC and plumbing 
systems since 2010 to house a laboratory at a lower biosecurity level.  BSL3 operational capacity 
needs to be achieved, with the required HVAC and plumbing, and building systems in the wing to 
accommodate a functioning digester. 

 
This project requires a full assessment of what needs to be done to make the digester operable, 
and the HVAC, plumbing and building repairs necessary for the facility to achieve BSL3 status. 

 
b.   Special Features 

 
(1)   The alkaline tissue digester has been test run several times, with the following issues 

experienced by the facility’s managers.  A full investigation/assessment will need to be 
completed by the professional. 

 
• Upon start-up, the various solenoids function erratically. 
• Some mechanisms appear to be unconnected. 
• The agitator does not function correctly. 
• The scale functions erratically. 
• At temperature, the heater chatters. 
• The cooling cycle does not function correctly. 
• Vents are not operating correctly. 
• The PH meter is non-functioning. 
• The unit is stuck in partway through a cycle, and the lid won’t open. 
• As-built drawings have never been provided. 
• The Operating and Service Manual is incomplete. 
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(2)   Since completion of the original Project#700-42, the following specific items have been 
identified by the facility’s managers.  Additional items will need to be considered after a full 
assessment is completed by a professional. 

 
• HVAC controls and amount of negative pressure in the facility, which has resulted in two 

occasions where the ceiling has collapsed, most recently in July 2015. 
• Various engineering, mechanical and design flaws in the alkaline digester (detailed list 

attached from the last testing of the digester in January 2012). 
• Cracks in ceilings and walls. 
• Peeling paint on walls 
• Condensation in pipes throughout the wing 
• Leaks and damage in the truck wash area 

 
c. Federal Funding 
  

No federal funding involved. 
 

2. ORGANIZATION, FUNCTIONS AND SPACE 
 
 a. Organizational Features 

 
The Veterinary Laboratory, including the BSL-3 Lab, is Pennsylvania Department of Agriculture 
facilities. 

 
b. Functional Units/Equipment 

 
The BSL-3 Lab facility and its equipment are existing; detailed information will be provided to 
the selected Professional. 
 

c. Space Requirements 
 
 The work will be performed at an existing facility; construction of new space is not anticipated. 
 
d. Future or Adjacency Considerations 

 
The PA Veterinary Laboratory is located adjacent to the 2010 wing which houses the digester and 
the BSL3 laboratory. 

 
3. PLANS, CONCEPTS AND STUDIES 
 

a. Completed Documents 
 

DGS Project #700-42 was completed.  As-Built Record Drawings are available from Department 
of Agriculture or the Veterinary Lab to the appointed Professional.  The existing facility has a 
current L&I Occupancy Permit. 

 
b. Available Concepts/Design 
  

No new space design is anticipated; the Scope of Work is to investigate and provide 
documentation for bidding the repairs. 
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c. Required Plans/Services 
  

It will be necessary for the Professional to be knowledgeable about this type of facility and about 
alkaline digesters, and have the capability of determining why the current systems do not function 
correctly, and design the necessary repairs. 

 
d. Required Tests 

  
None known, except as described above. 

 
4. SITE, EXISTING STRUCTURES, PROPERTY 
 
 a. Siting 
   

Repairs to existing site at PA Veterinary Laboratory, PA Department of Agriculture 
 

 b. Code Issues 
 
  No current code issues are known; all work must be in conformance with applicable codes. 
 
 c. Utility Services 

 
All necessary utilities are available at the existing facility. 

    
 d. Contaminants 
    

None known 
 
 e. Conditions 
 

 None known 
 
5. AGENCY POINT OF CONTACT 
 
 Mary Bender, Director 
 Bureau of Administrative Services 
 PA Department of Agriculture 
 mabender@pa.gov 
 717-346-0438 

mailto:mabender@pa.gov


1 
 

PROJECT NO. DGS 800-300 PHASE 1 
CHILLED WATER EXPANSION, ADDITIONAL 3000 TON CHILLER 

THE PENNSYLVANIA STATE UNIVERSITY 
UNIVERSITY PARK, CENTRE COUNTY, PA 

 
 

  
1. NATURE AND CONCEPT OF PROJECT 
 

a.   Nature of Project 
  
The central chilled water system serving the University Park campus will be expanded to 
serve new and upgraded buildings over the next five years.  The intent of this project is to 
increase the central plant capacity as needed to meet this load. 

 
b.   Special Features 

 
Three chilled water plants are located on the campus with installed capacity of 18,650 tons.  
The next chiller addition must be evaluated against the current hydraulic loading of the 
campus system, the energy costs for operation, and available space in the central plants.  All 
current central cooling is provided by electric water cooled chillers served with roof mounted 
cooling towers.  It is the desire of the university to evaluate the viability and cost 
effectiveness of alternate chilled water sources with regard to other university central utilities 
and the energy cost structure. 

 
c. Federal Funding 
  
There are no federal funds to be used for the project. 
 

2. ORGANIZATION, FUNCTIONS AND SPACE 
 
 a. Organizational Features 
    

Chiller plants are currently located in Chemistry Building, East Parking Deck, and West 
Campus.  Campus buildings are connected to the central plants via underground distribution 
supply and return piping ranging in size from 6” to 36” diameter.  Building connections take 
place at end of building chiller life and at request by customers.  It is the operational intent of 
the university to reduce maintenance and energy costs by centralizing chilled water 
production. 
 
b. Functional Units/Equipment 
  
Buildings are currently connected to the central chilled water system from west of Atherton 
to University Drive and from the Lewis Katz Law Building south to College Avenue.  
Building connections are both directly connected and connected via heat exchangers.  Heat 
exchanger installation is determined by reviewing building needs for glycol and central 
system distribution pressure.  Building pumps and central system pressure are relied upon for 
distribution in buildings.   
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c. Space Requirements 
  
There is available space for chiller installation in the East Parking Deck and West Campus 
chilled water plants. 
 
d. Future or Adjacency Considerations 
  
Expansion of chilled water production beyond current plant footprint capacity should be 
evaluated for master plan purposes. 
 

3. PLANS, CONCEPTS AND STUDIES 
 

a. Completed Documents 
  
 All building has an L&I Occupancy permit. 

Buildings construction drawings are available in PDF format. 
A 3D BIM Revit model of the West Campus Chiller plant is available. 
ISES facility reports are available for review. 
GIS and auto cad mapping of site utilities as known to date are available, dwg file format. 
All documents can be obtained from the University Park Office of Physical Plant for the 
appointed Professional. 

 
b. Available Concepts/Design 
  
 2011 hydronic modeling report is available.  It no longer reflects the capital plan 
 expansions planned at University Park.  All documents can be obtained from the 
 University Park Office of Physical Plant to the appointed Professional. 
 
c. Required Plans/Services 

 
The services shall include customer meetings, comprehensive building walk-throughs, 
detailed review of existing site and building plans, and site survey.  The intent of this 
effort is to confirm scope and validate existing building and site information.  The 
selected team will complete a hydronic model and cost evaluation of options for chilled 
water capacity expansion.  Design and construction documents will be developed for the 
selected solution. 
A typical 1-P agreement will be executed for construction document services thru 
construction.  This document is available on the PSU OPP website.  Services will include 
coordination with a CM Agency firm, full compliance with PSU BIM document 
development standards, and installation of building systems to meet PSU design 
standards.   

 
d. Required Tests 

 
The university requires normal construction testing methods that include structural steel 
inspections, connection blot torqueing, rebar inspection, soil baring strength, concrete 
testing, etc.  Also identified on a project by project basis clean fill testing before 
admittance on site, envelope air barrier full time inspection, spot inspection of brick ledge 
flashing, and other team identified quality control measures.   
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4. SITE, EXISTING STRUCTURES, PROPERTY 
 
 a. Siting 

 
There is available space for chiller installation in the East Parking Deck and West 
Campus chilled water plants. 

 
 b. Code Issues 

 
Currently there is no known code, zoning, or permit issues with the project.  Local and 
state permitting and approvals for the project will occur during the process. 

 
 c. Utility Services 

 
The buildings are currently served with permanent water, waste water, electrical, chilled 
water, steam, natural gas and telecommunication utility services.  The project will be 
required to carefully coordinate any interruptions and temporary services as needed to 
maintain full operation of all other campus buildings and continued operation of chilled 
water supply during spring thru fall months. 

 
 d. Contaminants 

 
Asbestos, PCBs, and lead paint are routinely found in buildings on the University Park 
campus.  It is expected that some level of these contaminants may be found during 
construction of this project.  Prior to start of construction documents, PSU will complete 
a full building environmental survey.  Even with the survey, unforeseen contaminants 
may be discovered during construction, particularly sub-surface utility materials. 

 
 e. Conditions 

 
Central Pennsylvania area is known for Karst geology.  It is expected that the project will 
encounter rock, sink holes, and unfavorable bearing conditions during excavation if 
underground work is found to be necessary.  The central campus area also contains a 
large amount of underground utility services.  Special care will be needed during 
demolition, crane siting, and any sub-surface work activity. 

 
 
5. AGENCY POINT OF CONTACT 
 
 Todd D. Webber, MBA, CPP, Assoc. DBIA 
 The Pennsylvania State University 
 Construction and Contract Specialist 
 Physical Plant Building #106; Park Avenue 
 University Park, PA  16802 
 (814) 865-6876 
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PROJECT NO. DGS 800-301 PHASE 1 
NEW RECITAL HALL AND RENOVATIONS TO MUSIC I BUILDING 

THE PENNSYLVANIA STATE UNIVERSITY 
UNIVERSITY PARK, CENTRE COUNTY, PA 

 
 

  
1. NATURE AND CONCEPT OF PROJECT 
 

a.   Nature of Project 
  
Music Building I on the University Park campus has served the music program since its 
completion in 1965. Central to the building is Esber Recital Hall, a 425 seat performance 
space that supports nearly 350 performances, lectures and other events, plus associated 
rehearsals, each year. The recital hall has significant limitations, including lighting 
deficiencies, acoustical shortcomings made more problematic by noise control from HVAC 
systems, and utility systems that have reached their age limitations. The intent of this project 
is to create a new recital hall that will be an inspired setting for performance while also 
providing much needed performer support spaces, additional public rest rooms, and an 
expanded lobby. This new space will allow the re-purposing of Esber Recital Hall to create a 
large rehearsal space for 100 musicians and a small recital/lecture hall, providing additional 
performance and teaching spaces for a music program that has grown in size and stature. It is 
also our intent to improve the visibility and functionality of the administrative offices, 
improve sound isolation in several teaching studios, and provide additional storage and 
student locker space in Music Building I.  

 
 

b.   Special Features 
 
The centerpiece of the project is a new, acoustically ideal recital hall (a perfect “10“) with 
state-of-the art technology for recording and live-streaming of concerts and other events, and 
with theatrical and environmental lighting systems. The remodeling will create a large 
ensemble rehearsal hall and the small recital hall to serve as excellent, acoustically ideal 
teaching spaces as appropriate for a vibrant performing arts program.  The redesign of the 
campus spaces adjacent to the facility will provide a proper public face for the program, 
which the current building lacks. The design should create visible and welcoming approaches 
for patrons, support the College of Arts and Architecture's goal to make the arts more visible, 
and create interest in the musical offerings for the campus pedestrian.  

 
c. Federal Funding 
  
There are no federal or private funds to be used for the project. 
 

2. ORGANIZATION, FUNCTIONS AND SPACE 
 
 a. Organizational Features 
    
 Special attention needs to be given to the patron approach to the facility from the east and 

west toward the proposed enclosed linkage between Music I and Music II and consequently 
into a receiving area that offers gracious welcoming for both the performance spaces and the 
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School of Music administrative areas on the upper level.  The relationship with the adjoined 
Theatre Building must also be taken into consideration.  Flow of faculty and students 
throughout and between these buildings needs to provide an ability to move large musical 
instruments along corridors from one space to another. 

 
 
b. Functional Units/Equipment 
  
The School of Music currently enrolls 235 undergraduate music majors and 80 graduate 
students with 72 faculty and staff.   Each semester, over 1,500 non music majors are engaged 
in music making and learning under the tutelage of highly qualified faculty professionals. 
There are currently 16 large concert ensembles sharing musical instruments ranging from 
grand pianos to percussion equipment, and chairs, stands, and risers.   
 
The large ensemble rehearsal space shall accommodate an orchestra or band of a minimum of 
100 persons. 
 
The new recital hall is to accommodate 425 seats and a stage platform for a choir of 85 with 
a chamber orchestra of 45 complete with grand piano.  The acoustical environment must 
meet a noise level criteria of <NC 20.  The ability to cool the space to 75 degrees and heat at 
72 degrees at an RH of 45% + or – 5%, is mandatory.  The hall needs to be able to recover 
temperature loss or gain quickly without compromising the NC rating.  The facility 
performance support spaces should include lobby, green room, wing space, and storage. 
  
 
c. Space Requirements 
  
An approximately 14,000 gross square foot addition is planned to be placed to the east of 
Music I containing a new recital hall, performer support space, and a new lobby.  The 
existing 41,747 square foot Music I building will be selectively renovated.  A large ensemble 
rehearsal space and a small recital hall will be created within the existing Esber Recital Hall.  
All programming moves and renovations are meant to improve the teaching and performance 
of music as well as engage students and patrons.   The project also includes the scope of 
required building maintenance to improve life safety and security of Music I mechanical, 
electrical, and technological systems.  This includes renovation of existing lighting, air 
handler replacement, air distribution, acoustic separation, and the addition of a sprinkler 
system.    
 
d. Future or Adjacency Considerations 
  
This project will be the first step in implementation of the College of Arts and Architecture's 
facility master plan.  Currently the Music I, Music II and Theatre building are connected.  
The intent is for the new recital hall to connect to Music I and share lobby space and support 
facilities with the adjacent buildings.  The master plan for the College anticipates a concert 
hall to be built to the northeast of Theatre building.  Site planning should take this into 
consideration.  Future plans for the use of the Forum building site will need to be considered 
as well. 
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3. PLANS, CONCEPTS AND STUDIES 
 

a. Completed Documents 
  
 The building has an L&I Occupancy permit. 

1965 as-built drawings are available for the Music I building, pdf format. 
ISES facility reports are available for review. 
Multiple small building renovations and upgrade project drawings are available, pdf 
format. 
GIS and auto cad mapping of site utilities as known to date are available, dwg file format. 
To the appointed firm, all documents will be made available from the University  Park 
Office of Physical Plant to the appointed Professional. 

 
b. Available Concepts/Design 
  
 The 2011 facility master plan for the PSU College of Arts and Architecture is 
 available on the PSU OPP website. 

A January 2012 program document for necessary upgrades and additions to the Music I 
building, Music I connection to Music II, recital hall addition, and surrounding site 
improvements has been completed.  The document includes mechanical, electrical, and 
plumbing system assessments for the Music I building. 
Prior to start of construction documents PSU will complete geo-technical borings as 
coordinated with the selected design team. 
To the appointed firm, all documents will be made available from the University  Park 
Office of Physical Plant. 

 
c. Required Plans/Services 

 
Prior to kick-off of schematic design a full review and verification of the program 
document will be required.  The services shall include customer meetings, comprehensive 
building walk-throughs, detailed review of existing site and building plans, and site 
survey.  The intent of this effort is to confirm scope and validate existing building and 
site information.  Following verification of the program the selected team will complete 
an opinion of cost to confirm programing estimate and align scope with available 
funding.  A typical 1-P agreement will be executed for construction document services 
thru construction.  This document is available on the PSU OPP website.  Services will 
include coordination with a CM Agency firm, LEED certification of the building, full 
compliance with PSU BIM document development standards, and installation of building 
systems to meet PSU design standards.  These standards are also available on the PSU 
OPP website. 

 
d. Required Tests 

 
The university requires normal construction testing methods that include structural steel 
inspections, connection blot torqueing, rebar inspection, soil baring strength, concrete 
testing, etc.  Also identified on a project by project basis clean fill testing before 
admittance on site, envelope air barrier full time inspection, spot inspection of brick ledge 
flashing, and other team identified quality control measures.  Recital hall acoustic 
performance requirements shall be tested and confirmed. 
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4. SITE, EXISTING STRUCTURES, PROPERTY 
 
 a. Siting 

 
The existing Music I building sits on Allen Road, adjacent to Music II building and north 
of Pasquerilla Spiritual Center on the University Park campus.  The project site and 
adjacent building sites are the property of PSU.  The proposed siting of the recital hall 
addition per the approved College Master Plan is to extend the new footprint from the 
northeast face of the building, towards Forum building. 

 
 b. Code Issues 

 
Currently there are no known codes, zoning, or permit issues with the project.  Local and 
state permitting and approvals for the project will occur during the land development 
process.  It is necessary for the School of Music to continue to operate during 
construction.  Partial occupancy concerns need to be addressed.  

 
 c. Utility Services 

 
The building is currently served with permanent water, waste water, electrical, chilled 
water, steam, and telecommunication utility services.  These services are currently shared 
with the adjacent Music II, Theatre, and Forum building.  The project will be required to 
carefully coordinate any interruptions and temporary services as needed to maintain full 
operation of all other campus buildings. 

 
 d. Contaminants 

 
Asbestos, PCBs, and lead paint are routinely found in buildings on the University Park 
campus.  It is expected that some level of these contaminants may be found during 
construction of this project.  Prior to start of construction documents, PSU will complete 
a full building environmental survey.  Even with the survey, unforeseen contaminants 
may be discovered during construction, particularly sub-surface utility materials. 

 
 e. Conditions 

 
Central Pennsylvania area is known for Karst geology.  It is expected that the project will 
encounter rock, sink holes, and unfavorable bearing conditions during excavation.  The 
central campus area also contains a large amount of underground utility services.  Special 
care will be needed during demolition, crane siting, and any sub-surface work activity. 

 
5. AGENCY POINT OF CONTACT 
  
 Todd D. Webber, MBA, CPP, Assoc. DBIA 
 The Pennsylvania State University 
 Construction and Contract Specialist 
 Physical Plant Building #106; Park Avenue 
 University Park, PA  16802 
 (814) 865-6876 
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PROJECT NO. DGS 946-12 PHASE 4 
RENOVATIONS AND UPGRADES 

STATE MUSEUM OF PENNSYLVANIA, 
ARCHIVES AND ADJOINING PLAZA 

HARRISBURG, DAUPHIN COUNTY, PA 
 
 
 

1. Nature and Concept of Project 
 
 a. Nature of Project 

This project involves a wide variety of improvements and preservation projects at 
this National Register-listed site.  The work includes exterior and interior 
renovation of buildings and hardscape features, including improvements to 
construction related to fire separation and fire resistance, life safety improvements 
related to egress, fire suppression and smoke control, drainage systems, 
mechanical systems, electrical systems and distribution, utility infrastructure, 
security systems, energy conservation improvements, and elevator and escalator 
renovations.  Exterior renovations to buildings may include re-pointing of 
masonry, replacement of masonry units, structural repairs, and installation of new 
doors; interior work may include construction to improve fire resistance, repair of 
finishes, elevator and escalator repairs, renovations to systems (HVAC, plumbing, 
electrical, lighting, communications, fire and security), and other related work to 
improve life safety within the buildings.  
 

b. Special Features 
This work involves the preservation of historic structures.  This work must 
conform to the Secretary of the Interior’s Standards for the Treatment of Historic 
Properties preservation standards.  The building renovations will impact areas 
that contain collections; special care and consideration will need to be taken in 
work affecting these areas, both in the design and the execution of the project. 

 
c. No Federal funds are being used in the project.   
 
d. Project Scheduling Considerations. 

 
e. The Museum and Archives will remain open to staff and the public, including school 

groups, throughout the duration of the project.  The Museum is closed to the public 
on Mondays and Tuesdays.  Events are held throughout the week, both during and 
after hours, at the State Museum.  Annual events of note that will need to be 
accommodated include: Charter Day (the second week of March) and the Art of the 
State exhibit (June opening).  Elevator and escalator repairs will need to be staged so 
that they are not concurrent and so that neither takes place during the heaviest school 
tour season (March to June.)  General public access and tours will be limited and/or 
modified to fit the needs of the construction schedule.  Staff will continue to work 
within the buildings throughout the duration of the project; work is planned for floors 
with occupied offices.   
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2. Organization, Functions and Space 
 

The nature of this project does not call for re-programming of space needs. 
  

3.   Plans, concepts and studies 
 

a. Completed Documents 
The PHMC has drawings and other documentation on all for the State Museum 
and Archives buildings as well as survey reports on asbestos containing materials 
in the buildings.  Key completed studies include exterior façade investigation 
reports (Frens and Frens 1999; Vitetta 2002, Vitetta 2008), an infrastructure 
renovations and upgrades feasibility study (Vitetta 2007), a Feasibility Cost 
Comparison Estimate (Reynolds 2008), and a study of escalator repairs 
(Reynolds, 2003).  All of the studies, drawings and documents will be made 
available to the selected Professional for review at PHMC offices in Harrisburg. 

 
b. Available concepts/design 

A detailed scope of work is available and attached to this program. 
 
c. Required Plans/services 

A more detailed condition assessment shall be performed on the buildings, 
structures systems and features included in the scope to determine the full scope 
of work and priorities for work to align with the available budget.   

 
d. Required Tests 

Verification testing may be required of materials that the professional feels could 
be asbestos containing materials.  Materials testing of historic mortars, stone, and 
interior finishes may be required for some or all of the historic structures where 
work requires preservation, repair or replacement of these materials.  Fire rating 
of existing materials may require analysis.  Investigation of the condition of 
existing systems, including storm drainage, may need to be undertaken. 

 
4.   Site, existing structures, property 
 

a.  Siting 
Sitework may be required to address underground utilities, most notably the storm 
drains.  Existing hardscape features such as copings, walls, and railings on or 
adjacent to the plaza will be included for preservation, renovation or repair.  

 
b.  Code issues 

The PA Department of Labor & Industry has jurisdiction (review of drawings and 
specifications and issuing of building permit for construction) and the Uniform 
Construction Codes shall be used to guide this work.  All work involving visitor 
service functions and visitor path of travel must be designed to comply with ADA 
design guidelines.  All permitting through L&I must be procured prior to 
construction. 
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c.  Utility services. 
Utility services are existing, but some utility lines may need to be repaired or 
replaced. 

 
d.  Contaminants 

Lead based paint may be present in the existing building.  Asbestos is present in 
the existing building, and there is a survey available from DGS.  Arsenic is 
present in the existing building.  Lighting ballasts may contain PCBs. 

 
e.  Conditions 

The existing buildings and systems are in fair to good condition, but more detailed 
assessments will need to be made.   

 
Agency Official Point of Contact 
 Barry A. Loveland, Chief 
 Division of Architecture and Preservation 
 PA Historical and Museum Commission 
 Commonwealth Keystone Building, Plaza Level 
 400 North Street, Room N118 

Harrisburg, PA  17120-0053 
 717-783-5407, 717-214-2988 FAX  

bloveland@pa.gov  
  
Additional client team members are listed below.  The PHMC Project Manger will be the main 
point of contact for DGS and the Professional for the day-to-day management of the project. The 
site staff (Site Administrator, Chief of Maintenance and Site Curator) will be an integral part of 
the project team.  Also included on the client team is the regional division chief and 
representatives from Penn State University Facilities Engineering Institute (consultants to PHMC 
with regards to the fire & security and HVAC systems). 
 
Additional client team members: 
 
PHMC Project Manager 

Division of Architecture and Preservation 
Andrea Lowery  
717-787-6944 

 anlowery@pa.gov 
 
Site Administrator 

State Museum of Pennsylvania 
David Dunn 
300 North Street 
Harrisburg, PA  17120 
717-783-9911 
717-783-4558 FAX 

 dadunn@pa.gov 
  

mailto:bloveland@pa.gov
mailto:anlowery@pa.gov
mailto:dadunn@pa.gov
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Chief of Maintenance 
State Museum of Pennsylvania 
Michael Early 
717-787-3777  

 mearly@pa.gov 
 
Site Curator (for collections) Brad Smith 

215-493-4076  
brasmith@pa.gov  
 

Fire and Security Consultant 
Penn State University Facilities Engineering Institute, University Park, PA  

 Robert Nelson  
Marion Place, Suite 414 
135 East Nittany Avenue 
State College, PA  16801  

 814-863-1661 
 814-865-9303 FAX 
 ran113@psu.edu  
 
HVAC/Controls Consultant 

Penn State University Facilities Engineering Institute, University Park, PA  
Regis Cleary 
814-863-2077 
rcleary@engr.psu.edu  
 
Jason Szotak 
814-865-9448 
jeszotak@engr.psu.edu  
 

mailto:mearly@pa.gov
mailto:brasmith@pa.gov
mailto:ran113@psu.edu
mailto:rcleary@engr.psu.edu
mailto:jeszotak@engr.psu.edu
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Detailed Scope of Work List 
Infrastructure Renovations and Upgrades, Project No. DGS 946-12 

State Museum of Pennsylvania, Archives, and Adjoining Plaza 
 
Discipline Scope of Work 
Sitework • Repair plaza walls (replace +/- 12 perimeter &16 courtyards stones, repair, 

repoint, recaulk) 
• Site restoration associated with stormwater system improvements. 

Utilities • Repair/replace electrical lines in garage. 
• Repair stormwater system. 

Masonry • Repair lintels in Archives courtyards 
• Repoint/reseal joints at all exterior walls, all buildings and plaza wall 
• Evaluate/repair Archives parapet wall 

Building Repairs 
and Construction 
 

• Restore fire proofing at structural steel in mechanical penthouse  
• Provide fire resistance rated separation between Archives and Museum  
• Provide one-hour rated enclosure at Memorial Hall lobby  
• Seal penetrations in stairs and shafts to maintain fire resistance 
• Provide rated separation between garage and basement 
• Adjust/repair exit doors for code-compliant operation – force, latching, 

hardware, etc. 
• Revise egress to 5th floor exit stair and garage for unobstructed egress 
• Add panic hardware at doors where occupant loads are greater than 100 
• Install stair gate at public stair 
• Provide new exterior doors for emergency egress 
• Provide handrails and guards at platforms 
• Restore fire rated resistance at all doors – ensure solid, self closing, latching 
• Provide new garage exhaust outlets at basement for exhaust of CO 
• Replace condensate pans above 4th fl and drip pans beneath plaza pavers 
• Install hand rails at maintenance platforms/catwalks 
• Construct extended platform behind auditorium 
• Construct cross corridor partitions at 4th floor to limit dead-end corridor 

conditions 
• Seal openings in 4th and 5th floor corridors to maintain smoke resistance 

(openings in doors/walls), doors to be self-closing 
Mechanical • Provide garage exhaust system 

• Provide CO monitoring - garage 
• Install new ducted return air system – 4th and 5th floors 
• Rework duct at room 411 (no cooling under current system) 
• Clean ducts throughout Archives and State Museum 
• Provide smoke exhaust system at Memorial Hall (also construction issue) 
• Install new fire/smoke dampers and detectors in shafts 
• Pressurize stairwell (also construction issue to ensure stairwell can maintain 

pressurization) 
Plumbing • Provide secondary roof drains 
Electrical 
Lighting 

• Provide lit exit signs to meet egress requirements 
• Upgrade fluorescent fixtures (T-12s to T5 or T8) with electronic ballasts 
• Replace old track lighting with LED bulbs/dimmers/sensors 
• Emergency power – provide new generator set and exhaust 
• Relocate basement stair electrical panel 
• Rewire light fixtures 
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Discipline Scope of Work 
• Recircuit branch circuits (William Penn Memorial Hall, Mammal Hall, exhibits) 
• Replace unprotected wiring with MC cable (Memorial Hall) 
• Provide lighting for egress at plaza steps 
• Replace normal power sub-distribution components (dry type transformers and 

feeders) 
Fire Suppression • Relocate sprinklers in shop and Archives 3rd Fl. 

• Replace original sprinkler heads throughout buildings 
• Replace Halon system with FM 200 – Archives 3rd fl 
• Provide isolation valves at fire risers 
• Second standpipe in Archives 
• Provide pressure maintenance pump instead of domestic pumps 
• Addressable PA system (Archives, State Museum 4-5) – fire alarm 

Security • Install seven controlled access doors in stairwells 
• Install moisture sensors 
• CCTV, camera, card readers, motion detectors, glass breaks, panic buttons 

Elevator 
Escalator 

• Elevator Control Replacement 
• Escalator Repairs 

Hazmats • Lead paint abatement, asbestos abatement, PCB disposal. 
Additional 
Studies 

• Professionally prepared evacuation plan 
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PROJECT NO. DGS 974-9 PHASE 1 
RESTORE U.S. BRIG NIAGARA INCLUDING 

HULL, KEEL, PLANKING, FRAME AND RAILS 
ERIE MARITIME MUSEUM 

ERIE, ERIE COUNTY, PA 
 

1. OBJECTIVES 
A. GENERAL.  The Department wishes to undertake a contract for Design Services for the 

restoration, repairs, modifications and re-fit of the U.S. Brig Niagara at the Erie Maritime 
Museum, managed by the Pennsylvania Historical and Museum Commission 
(Commission).  The objectives include, in of importance: 

1) Make fully sound and seaworthy by repair or replacement of decayed wood 
structure. 

2) Continue use as a sailing school vessel and meet standards necessary to obtain 
re-certification.  Make fully compliant with CFR 46, Subchapter R for service 
on partially protected waters as defined by the US Coast Guard (USCG). 

3) Maintain historical authenticity to the greatest extent possible without 
compromising safety and stability. 

4) Provide exceptional quality materials and workmanship for longevity and ease 
of maintenance. 

5) Provide a living history experience for the public. 

B. SPECIFIC.  The Department is seeking a qualified design company, knowledgeable and 
experienced in the design, restoration and reconstruction of large historic wooden sailing 
vessels. 

The U.S. Brig Niagara shall remain in Erie, within its home berthing basin at the Erie 
Maritime Museum, during the construction phase to serve as a living history exhibit of 
traditional wooden ship crafts and trades in action. 

The general public will be accommodated from a safe reasonable viewing distance to 
allow them to view the process of ship restoration and construction. 

The re-fit and modifications will repair and replace decayed wood members, increase hull 
volume, raise the deck and add more external ballast, strengthen the ship through 
additional reinforcement timbers (sister keelsons, garboards, shelf and clamp), and 
replace/add equipment including more efficient and powerful engines, increased tank 
capacity and increased pumping capacity. 
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2. NATURE AND SCOPE OF PROJECT 

A. RESEARCH.  The appointed Professional shall review reports, drawings, and other 
information provided with this Project Program to understand the current condition of the 
U.S. Brig Niagara and its components, and to understand the needs to modify the ship to 
serve its role as a sailing school vessel.  A re-fit study was completed in 2014, a condition 
survey was performed in early 2015 of the existing ship to determine maintenance, and 
repair needs and both are included as exhibits to this Project Program. 

B. MAINTENANCE DRY-DOCKING INSPECTION.  The U.S. Brig Niagara will be 
dry docked for her biennial inspection and maintenance of the hull.  The appointed 
Professional will perform an on-site visit while the vessel is in its dry dock location 
(Cleveland, OH or Erie, PA) to inspect the ship, verify as required the findings of the re-
fit study and condition survey and become familiar with the existing vessel. 

C. MARITIME ARCHITECTURE/ENGINEERING SERVICES.  The appointed 
Professional shall perform maritime/naval architecture and engineering services to design 
and specify the materials and methods of repairs to the U.S. Brig Niagara, and the re-fit 
and modifications to improve safety and stability and obtain re-certification as a sailing 
school vessel by the USCG and the American Bureau of Shipping (ABS). 

The refit study was based on the assumption of retaining scantlings and timber species as 
is.  The use of other more durable timber species should be explored, which will alter 
recommended modifications in the refit study.  Similarly, options should be explored for 
topside and bulwark framing and cap rails.  Evaluate options to determine the best 
recommendation for combination of species that will be affordable of both weight and 
cost. 

D. RESTORATION AND REPAIR.  Work shall include all work as identified in the 
condition survey included as an exhibit to the Project Program and as stated in this 
Project Program.  The U.S. Brig Niagara contains about 60 pieces of original wood 
components that date from 1813 and that were conserved and incorporated in the 
reconstruction of the ship in 1988 as non-structural elements.  It is the intent of this 
project for these to remain in the ship if it can be determined that they are not causing 
accelerated deterioration of surrounding wood components. 

E. MODIFICATION AND RE-FIT.  Work shall include all design and engineering for re-
fit and modification.  The final constructed ship must meet the USCG and ABS re-
certification requirements for a sailing school vessel.  Anticipated changes to structure 
will include:  

1) Adding sister keelsons and thicker garboards 
2) Modifying the waterways and gun port sills to increase longitudinal strength 
3) Adding one watertight bulkhead at forward end of engine room 
4) Moving galley watertight bulkhead two frames forward 
5) Relocate fuel tanks to engine room 
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6) Relocate heads to aft face of galley bulkhead 
7) Galley compartment to be rearranged with fo’c’sle to port, galley to starboard 
8) The refit study determined the maximum benefit for increased deck height and 

enclosed internal volume came at 20”, of which 15” would be increased 
freeboard and 5” would be an increase in draft from additional equipment 
weights, or ballast of up to sixteen long tons (LT), (1 LT = 2240 lbs.) plus the 
added weight of the topside perimeter structure of about ten LT. 

 
3. REPORTS AND CONTROLS 

A. The appointed Professional shall submit an electronic (via email) Project Status Report 
to the Project Director on a monthly basis, with distribution to the Commission and 
Department team members. 

4. DELIVERABLES 

The items listed below are to be provided by the appointed Professional and are not intended 
to be all-inclusive.  The appointed Professional should go to the DGS website at 
http://www.dgs.pa.gov/Businesses/Design-and-
Construction/Design/Documents/Design%20Documents/EAP2010ProcedureManual.pdf to 
obtain a copy of the 2010 DGS Procedures Manual, which describes the submission process 
in detail. 

A. Provide a Schematic Design submission that will include a summary of findings from 
research/review of reports and on-site inspection and sketch level drawings, scope of 
work, and a cost estimate. 

B. Provide a Design Development submission that will include drawings, outline 
specifications, preliminary list of materials and cost estimate. 

C. Provide a Construction Documents submission that will include construction drawings 
and final specifications signed and sealed by a licensed professional, a final list of all 
materials (including all timber species/grades) and fixtures and equipment to be 
incorporated into the vessel, final construction cost proposal and detailed construction 
schedule.  The drawings shall include: 

 
1.  Arrangements 

a. Outboard profile  
b. Inboard profile 
c. Plan of decks 
d. Midship section 
e. Capacity plan 
f. Ballast plan 
g. Sail plan 
h. Deck plan 

 

http://www.dgs.pa.gov/Businesses/Design-and-Construction/Design/Documents/Design%20Documents/EAP2010ProcedureManual.pdf
http://www.dgs.pa.gov/Businesses/Design-and-Construction/Design/Documents/Design%20Documents/EAP2010ProcedureManual.pdf
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2.  Structure 
a. Structural elevation and plan 
b. Construction cross sections 
c. Construction details 
d. Cabin and hatch structures 

 
3.  Rigging 

a. Spar plan 
b. Rigging plan 
c. Rigging elevation 

 
4.  Stability 

a. Table of hydrostatics 
b. Curves of form 
c. Cross curves of stability  
d. Projected sail area drawings 
e. Intact stability calculations 
f. Damage stability calculations 

 
5.  Load line 

a. Load line calculations 
b. Load line drawings 
c. Watertight bulkheads 

 
6.  Systems 

a. Rudder and steering gear 
b. Machinery arrangement plan 
c. M.E. exhaust diagram 
d. Propulsion gear and shafting plan 
e. Fuel piping plan 
f. Fuel tank plan 
g. Fire and bilge piping plan 
h. Fire main calculations 
i. Fixed fire suppression system 
j. Potable water piping plan 
k. Potable water tank plan 
l. Sewage piping plan 
m. Sewage tank plan 
n. Electrical panel boards 
o. Power and lighting plan 
p. Electrical bill of materials 
q. Cable lists 
r. Plant load analysis 
s. Alarms 
t. Lifesaving equipment plan 
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D. Provide a digital copy plus two (2) 3 inch x 5 inch (or larger) prints of each photograph 
required.  Photographs shall be taken of the entire ship prior to work; and during haul 
out, dismantling, repair and restoration, construction and re-fit, re-launch and final 
photos of the completed work.  Submit two sets of binders that include all photo prints in 
archival plastic sleeves.  Provide electronic copy of all photos on CD. 

E. Provide a 3D model of the new hull surface 

F. Provide a 3D virtual computer model of all the significant wooden structures in the re-fit 
hull. 

G. Provide lines plan 

H. Provide analysis of optimal use of added volume 

I. Provide powering and propulsion analysis 

J. For all documents that are produced electronically, provide an electronic copy by email 
attachment or on CD or other electronic media as approved by the Department.  Use the 
MS Office suite of software, AutoCAD for drawings or other software as approved by 
the Department. 

NOTE:  All Original documents described above shall be unbound.  All copies of 
reports shall be in 8 1/2” x 11” format and placed in a loose-leaf three-ring binder, 
unless otherwise directed by the Project Director. 

5. SCHEDULE  The contract shall begin on the effective date of the contract.  Responses to 
this Selections Ad shall include a proposed schedule of all work categories listed above.  
Provide a Critical Path Method (CPM) chart for all schedules provided throughout the 
project. 

A. MILESTONES FOR MARINE/NAVAL ARCHITECTURE/ENGINEERING 
SERVICES.  The marine/naval A/E design submissions shall be as follows: Schematic, 
Design Development and Construction Documents.  Two weeks shall be allotted in the 
schedule for review by the Commission and the Department of the Schematic 
submission; three weeks for the DD submission and four weeks for the CD submission. 

6. USING AGENCY CONTACT  Questions concerning the project should be directed to: 

Barry A. Loveland 
Chief, Division of Architecture and Preservation 
Keystone Building, Room N118 
400 North Street, Harrisburg, PA 17120-0053 
Phone: 717.783.5407 
Fax: 717.214.2988 





508-255-6685                             fax: 508-255-6635 
Capt. Paul C. Haley, NAMS-CMS                                                Capt. G. W. “Giffy” Full, NAMS-CMS 

P.O. Box 2156 Orleans, MA 02653 
 
       May 5, 2015 
 
E-MAIL:  captfull@aol.com 
www.gwfull.com    FILE#:  5867 
CELL#: 508-560-2778   CONTRACT #: DGS 2009-SWCM-21 
 
Mr. Joseph Brennan    
P. J. Dick Inc. 
P. O. Box 6774 
Pittsburg, PA 15212 
 
RE:  NIAGARA  
DOC:  978478 
HULL#: IHWS-861 
TYPE: SAILING BRIG  
 

SURVEY REPORT OF THE SAILING BRIG NIAGARA 
 
Dear Mr. Brennan: 
 
This is to certify that between April 6 and April 14, 2015, at the request of P. J. Dick, 
Inc., the undersigned marine surveyor attended onboard the above captioned vessel, a 
Sailing School ship rigged as a Brig of wood construction.  The vessel was inspected at 
her dock in the water at the Erie Maritime Museum in Erie, PA.  The purpose for 
attending the vessel was to conduct a condition survey of the vessel to help determine the 
feasibility of a major over haul. 
 
 

DESIGN & CONSTRUCTION 
 

The vessel was built under the direction of Melbourne Smith on the shore of Lake 
Eire in Erie, PA near where she is berthed today. The vessel is framed with laminated 
pressure treated fir that was cut in sections and then used as futtocks to build the vessel of 
double sawn frames. Each section was 8 x 9 ¾” which was than doubled to 9 ¾” x 16” on 
24” centers. The vessel is planked with 3” fir planking with traditional caulked seams. On 
the inside of the frames is 2” yellow pine.  The vessel has a keel timber that is 14” x 14” 
of laminated Southern Yellow pine. The frame futtocks run over this and under the  
keelson rider. Both timbers are laminated and are 10 ½” x 10 ½”. These are bolted 



~CAPT. G. W. FULL & ASSOCIATES – MARINE SURVEYORS~ 
“S/V NIAGARA”      FINAL REPORT       PAGE 2 

 
together with galvanized bolts. The vessel now has some lead external ballast that has 
been bolted onto the keel timber. This was done after the engines were added. 

 

 
KEEL TIMBER        KEELSON     KEELSON RIDER        BALLAST 

 
 

 
CROSS SECTION CONSTRUCTION DRAWING 

 
 

The deck in the vessel is caulked and laid fir. The decks were re-caulked in the 
spring of 2011. The full deck beams are 9” x 10” and the half deck beams are 7” x 7”. 
The beams are laminated yellow pine and on 34” centers. The superstructure on the 
vessel is made up of various scuttles and trunk cabins. The layout of the deck has the 
Sampson post forward followed by the forepeak hatch and the galley scuttle. Next aft is 
line storage on deck followed by the foremast and pin rail. Going aft is the hatch over the 
galley and the galley skylight. This is followed by an open area and the deckhouse over 
the main berthing area. There is storage next and the main mast. Aft of the main mast is 
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the manual bilge pump followed by the skylight over the ward room scuttle. The deck 
capstan is next aft with port and starboard life raft racks. The skylight over the captain’s 
cabin is next aft with the engine controls and electronics boxed above. Aft is the tiller and 
the lazarette hatch.  
 
The interior layout of the vessel has the forepeak forward that is accessed through the 
deck hatch forward. This area is for general storage and has a small work bench. The area 
is followed by a full water tight bulkhead. The galley is next aft. Forward to starboard is 
the dish washing sinks and inboard is the companionway and the refrigeration. Forward 
to port is the pantry. Next aft around the mast are the stainless food prep counters. On the 
aft bulkhead is the stove. Along the port side are two crew cabins and along the starboard 
side are three head compartments followed by a crew cabin. Aft to port and starboard are 
water tight doors that lead to the main berthing compartment. This area is a large open 
area. Hammocks are hung at night for sleeping and tables can be set up when needed. 
This area replicates the area as it would have been in the vessel’s period. At the aft end of 
this area to starboard is a door into the engine room and aft to port is a passage that leads 
aft through the five man berthing area. Centered aft in this area are the companionways 
that lead up to the main deck.  
 
Next aft is the engine room and the five man berthing. The engine room is closed off and 
entered through the door at the aft starboard end of the main area noted above and the 
other area is inboard at the end of the five man berthing. As one enters the engine room 
through the aft door the fire pump is to port along with the manifold and the second back 
up pump. Along the forward bulkhead is the bilge pumping and fuel manifold. To 
starboard in the engine room is the electrical center of the vessel. Here there are two 
generators, battery banks and the electrical distribution panel. On the forward bulkhead is 
the door to the crew berthing and to starboard are the AC and DC electrical distribution 
panels.  
 
 

SCOPE OF SURVEY 
 
As noted previously, this inspection was limited to the topsides and lower internal 
structures with the vessel in the water. The bottom of the vessel was inspected in October 
of 2013. During the inspection of the vessel the undersigned opened all bilge plates and 
where possible entered these spaces. Many were obscured due to internal tanks and 
systems. In the internal spaces that could be entered the timbers were inspected visually 
and then borings were taken in both the keelson rider and the keelson itself along with 
samples of some of the lower frame futtocks. The plan was to take samples at intervals in 
the different compartments of the vessel. In these test borings two samples were taken. 
One at the upper part of the hole and then a second deeper into the same hole. This way 
for each location there are two samples. There is a couple where only one could be taken 
due to internal bolts. These samples were than examined and cataloged. Selections of 
these samples were sent to the University of Maine Forestry Lab for examination. The 
results from these samples were mixed and a second batch of samples was sent out. This 
second set was tested and the results have been returned. The results from the first and 



~CAPT. G. W. FULL & ASSOCIATES – MARINE SURVEYORS~ 
“S/V NIAGARA”      FINAL REPORT       PAGE 4 

 
second sample examination are attached to this report and will be reviewed later in this 
report. 

 

 
AN EXAMPLE OF THE PIPING IN THE BILGE THAT PREVENTS ACCESS 

 

 
VIEW OF LEAD BALLAST THAT PREVENTS ACCESS TO THE FRAMING 

 
The topsides of the vessel were inspected from a raft that was moved around the vessel. 
They were inspected from the deck level down to the water line using a fiber tipped 
hammer, keeping in mind that in the re-build of the vessel the top three planks and the 
bulwarks will be removed and as a result will not be an issue as far as this report. For the 
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most part the topsides were found to be in good condition with the most deterioration 
being the sections that will be removed during the rebuild.  
 
 

OVERVIEW OF THE PROJECT & REASON FOR THE SURVEY 
 
The NIAGARA was built in 1990, 25 years ago. Its use had evolved over the years, from 
originally being mostly an attraction vessel to her present use as a sailing school vessel. 
Her present design limits the amount of tankage the vessel can have below the cabin sole. 
In addition the head room below decks is low. The proposed plan would raise the main 
deck approximately 20” and then the cabin sole would be able to be raised 12” to 14” to 
give more room in the bilge and also this would give more head room below decks. 
   

 
COMPARISON PLAN DRAWING 

 
The above drawing shows the proposed plan. On the left is the present plan of the vessel 
showing the present deck levels and rail height. On the right is the cross section of the 
proposed in the rebuild. As can be seen from this, there will be more bilge space and it 
can be seen that there will be more head room with the change. This change will also give 
the vessel more freeboard and also should increase the stability. To accomplish this, the 
proposal is the remove the first few planks along with the bulwarks. The upper hull 
framing will be taken back to an area below the knees for the main deck. Than new upper 
framing will be fit to the new design and the vessel will be planked up to the new 
scantlings.  
 
The purpose of this survey was to inspect the structure of the vessel that will remain in 
the rebuild and determine its condition. As was noted previously this was done, visually, 
sounding with a fiber tipped hammer and by taking samples of the wood structure by 
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drilling the timbers and looking at the shavings. This inspection was undertaken where 
possible. There are many obstacles to deal with in this process. The inside of the hull has 
a ceiling that precludes the full inspection of the frame futtocks and in the bilge there is 
lead ballast and pipes along with machinery that hampers the inspection. The inspection 
of the vessel was undertaken as best as possible with the constraints. As various 
inaccessible areas are opened they should be inspected to determine if there are any 
issues that need to be dealt with. 
 
 

FINDINGS & COMMENTS 
 
During the inspection ¾” borings were made along the centerline of the vessel in the 
keelson and keelson rider. The keelson in the vessel is a fore and aft timber that runs 
along the top of the frame futtocks where they cross the centerline of the vessel. The 
keelson rider runs fore and aft in the vessel on top of the keelson. These form the back 
bone of the vessel. Two drills were taken at each location. One into the keelson rider and 
then through the same hole to a deeper penetration down into the keelson itself. The 
shavings were collected, bagged and labeled as to location and depth. These samples 
were taken where possible, but there were areas of the ship where machinery and lead 
ballast precluded taking samples. Further in the inspection samples were taken of the 
frame futtocks in the vessel. This was done using a ½” drill boring into the lower frame 
futtocks to determine their condition. Like with the centerline of the vessel these samples 
were bagged and recorded. Also like with the centerline, there were many areas that 
could not be tested due to machinery and lead ballast. As noted previously a portion of 
these samples were sent out for analysis at the University of Maine forestry lab. 
 
The visual inspection found the timbers in the hull, that could be seen, appeared in very 
good condition. The next part was to take samples as outlined above. The shavings that 
were removed were than visually examined, smelled and touched to get a sensory feel of 
the samples. A total of 66 samples were taken throughout the vessel. These were all taken 
in the lower extremities of the vessel as this is the area that is most susceptible to 
deterioration. As noted previously, selected samples were sent to the University of 
Maine’s Forestry Lab for analysis. The first samples sent were samples that we had 
concerns about. A total of 11 samples were sent out. (See sample report at the back at this 
report). These came back with mixed results. The visual inspection of a sample can look 
good to the eye, but different to the microscope.  
 
 

STRUCTURAL TIMBER FINDINGS 
 
The first samples sent out were from the forepeak, galley, ward room and lazarette. In the 
forepeak samples that were sent were from the stem knee, stem apron and rider keelson. 
The visual inspection of these found the timbers to be very good. They did not have any 
odor, felt dry and solid. Some of these came back from testing with cell wall erosion and 
some with a high degree of degrading. The majority of the timbers still appears to have 
life, but is not perfect. The samples were mixed in the areas tested. In the same area some 



~CAPT. G. W. FULL & ASSOCIATES – MARINE SURVEYORS~ 
“S/V NIAGARA”      FINAL REPORT       PAGE 7 

 
timbers tested good and others with various issues. There was not anywhere where it 
could be said this is a bad area and all the timbers were the same. Part of the explanation 
could be that there were issues with the timbers from the start. When the vessel was built 
all the timbers that went into the vessel were visually inspected, which is still what is 
done in boat construction. We now have a situation where the wood looks and feels good, 
but when sophisticated testing problems are used deep set issues can be found. If the 
wood was tested when the vessel was built, there could have been similar results. The 
undersigned had a discussion with Dr. Michael Day of the University of Maine. He is the 
person who conducted the testing of the samples. In talking with him after the first round 
of samples, he said that samples with “Moderate Erosion” still have life in them of ten to 
fifteen years or more. Those that showed “Highly Degraded” are very suspect for long 
life. These findings coincide with our visual findings of the samples.  
 
In a discussion with Capt. Walter Rybka about the results it was decided to send out 
additional samples to get a further sampling of the wood in the vessel. The results of the 
second set of samples came back with positive results for the most part. Some of the 
samples had some break down, but not extensive and may have been in the wood at the 
beginning. With the visual inspection and the test results, it would appear that the 
majority of the structural timbers are in good condition. This, of course, is based  on what 
could be seen. 
 
The topsides of the vessel, the planking above the water line, was visually inspected and 
sounded with a fiber hammer as has been mentioned previously.  The majority of the 
issues that were found were in the areas of the topsides that will be removed in the re-
build. These areas were in the top three planks of the topsides and the bulwarks. This area 
and the deck structure will be removed in the project. While at the survey there were 
some areas of the covering board that had been removed for repair. This allowed a view 
down into the frame bay. In these areas the exposed framing appeared to be good. The 
following issues were found on the topsides: 
 
 

TOPSIDE FINDINGS & RECOMMENDATIONS 
 
  STARBOARD TOPSIDES 
 

1. The starboard transom rub streak and adjacent planking are soft. This 
is part of the bulwarks and most likely will be replaced in the rebuild. 

2. The fashion piece below the rub streak is split and poor. Replace the 
fashion piece. 

3. The aft hood end of the 1st plank below the end of the fashion piece is 
poor. Cut back and scarf in a new plank end. 

4. The sheer streak outboard of the aft gun port is rotted and runs aft 
about 2’. This may want to be replaced now while the vessel is in use, 
but this plank will be replaced in the rebuild. 
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5. The sheer plank forward of the mid-ship gun port below the sweep 

port and aft of the ABS mark sounds hollow. No repair at this time, 
and this area will be replaced in the rebuild. 

6. The forward hood end of the 3rd plank down from the sheer plank is 
soft. This plank may or may not be part of the re-build. It should be cut 
back and a new plank end scarfed in. 

7. The lower bob stay is poor at both ends and should be replaced 
8. The planks below the bob stay are questionable. Pull and replace in the 

rebuild. 
9. In the rebuild it is recommended that a breast hook be fit to back up 

the bob stay. 
 
 

PORT TOPSIDES 
 
10. Below the aft side of the 4th gun port the butt in the 5th plank down 

from the sheer plank is somewhat marginal. Monitor at this time and 
replace in the rebuild. 

11. The sheer plank sounds hollow below the 4th sweep port aft. No repair 
at this time as will be replaced in the rebuild. 

12. The sheer plank sounds hollow below the sweep port below the main 
mast shrouds. Treat as above. 

13. The 13th plank outboard of the stern post is split at the aft hood end. 
Replace this plank. 

 
 

CONCLUSION 
  
This is the third time the undersigned has been aboard the vessel to conduct an 
inspection. The first time was in 2011 for an in the water insurance survey and the second 
was in 2013 to conduct an inspection of the bottom with the vessel hauled out in dry 
dock. The 2011 insurance survey was just a visual inspection without any plank removal. 
In the 2013 bottom survey there was some plank removal near the water line forward and 
just below the water line. The internal frames inspected in this area were found to be 
good with no visual deterioration. This most recent survey of the vessel was also an in the 
water survey, but much more extensive than the 2011 survey. Based on these present 
finding, as could be inspected, it would appear that the project can be considered.  
 
It has to be understood, that the majority of the vessel could not be inspected due to the 
vessel’s construction, piping, machinery and ballast. The vessel will need to be further 
inspected as materials and machinery are removed from the vessel allowing better access 
to the hull structure. It would also be recommended that in October of 2015 when the 
vessel is hauled for painting and USCG inspections, that a further inspection be 
conducted of the bottom with some plank removal to allow for further assessment of the 
vessel’s structure.  This report is submitted without prejudice and for the exclusive use of 
P.J. Dick, Erie Maritime Museum, The Flagship League and/or their agents. It cannot be 
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passed on to any others without the express permission of Capt. G. W. Full & 
Associates, Inc. 
 This report is submitted in good faith and constitutes a description of the 
condition as than found.  The surveyor assumes no responsibility for any defects and is to 
be held harmless for conditions subsequently arising.  This report does not warrant 
expressly or implied, or guarantee the condition of the above vessel. 
 
     Respectfully Submitted, 
 
     CAPT. G. W. FULL & ASSOCIATES, INC. 
 
 
 
     By: Capt. Paul C. Haley, NAMS-CMS 
     Certified Marine Surveyor 
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CONSTRUCTION DRAWING 
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THE FIRST SET OF SAMPLES SENT OUT 
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THE SECOND SET OF SAMPLES SENT OUT 
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Tri Coastal Marine -- NIAGARA (10 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

no ballast
Trim and Stability Summary

Loading

Displacement 326.34 LT Specific Gravity 1.000

Deadweight 20.74 LT

Stability Trim

KMt 16.31 ft LCF Draft 7.47 ft

VCG (Upright) 8.30 ft LCF 55.75F Ft-AP

GMt (Solid) 8.01 ft LCB 57.78F Ft-AP

FS Correction 0.01 ft KB 4.57 Ft-BL

GMt (Corrected) 7.06 ft TCB 0.00  Ft-CL

GMt @ Equil 7.06 ft TP1in 5.4 LT/in

MT1in 33 ft-LT/in

Trim at Perps 1.32F ft

List 0.0P deg

Propeller Immersion 177.5 %

Drafts - Perps Drafts - Marks

AP 6.79ft (2.069m) Aft 10.11ft (3.081m)

MS 7.45ft (2.271m) MS 10.12ft (3.083m)

FP 8.11ft (2.472m) Fwd 10.12ft (3.084m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

no ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (10 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 6.79 8.11 0.00 0.00 1

1.0P 0.12 6.79 8.11 0.00 0.00 2

5.0P 0.61 6.74 8.10 0.00 0.00 4

10.0P 1.18 6.58 8.07 0.00 0.00 4

11.7P 1.36 6.51 8.06 0.00 0.00 4

15.0P 1.70 6.34 8.01 0.00 0.00 4

20.0P 2.09 6.02 7.88 0.00 0.00 5

25.0P 2.26 5.65 7.80 0.00 0.00 6

30.0P 2.31 5.27 7.71 0.00 0.00 5

35.0P 2.24 4.85 7.63 0.00 0.00 5

40.0P 2.06 4.42 7.62 0.00 0.00 5

45.0P 1.80 3.96 7.64 0.00 0.00 5

50.0P 1.49 3.46 7.72 0.00 0.00 5

55.0P 1.16 2.94 7.75 0.00 0.00 5

60.0P 0.78 2.31 7.80 0.00 0.00 5

65.0P 0.38 1.57 7.89 0.00 0.00 5

70.0P -0.02 0.59 7.99 0.00 0.00 6

75.0P -0.43 -0.75 8.13 0.00 0.00 6

80.0P -0.84 -3.06 8.45 0.00 0.00 7

85.0P -1.28 -9.72 10.27 0.00 0.00 6

89.0P -2.48 -65.14 28.12 0.00 0.00 21

116

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 326.34Disp. of Hull = 326.34Disp. of Hull = 326.34Disp. of Hull = 326.34Disp. of Hull = 326.34Disp. of Hull = 326.34Disp. of Hull = 326.34Disp. of Hull = 326.34



Tri Coastal Marine -- NIAGARA (10 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

D0
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G
Z
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)

GM=7.06ft

Heel Angle (deg-P)

D0 Value

DE deg 12.9

DF deg 52.6

max gz deg 29.5

capsize angle deg 69.7

to df ft-deg 88.84

net area to 90 ft-deg 83.98



Tri Coastal Marine -- NIAGARA (10 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

20 tons ballast
Trim and Stability Summary

Loading

Displacement 346.34 LT Specific Gravity 1.000

Deadweight 40.74 LT

Stability Trim

KMt 16.20 ft LCF Draft 7.76 ft

VCG (Upright) 7.91 ft LCF 55.48F Ft-AP

GMt (Solid) 8.29 ft LCB 57.68F Ft-AP

FSt Adjustment 0.88 ft KB 4.75 Ft-BL

GMt (Corrected) 7.41 ft TCB 0.00  Ft-CL

GMt @ Equil 7.41 ft TP1in 5.5 LT/in

MT1in 34 ft-LT/in

Trim at Perps 1.34F ft

List 0.0P deg

Propeller Immersion 186.9 %

Drafts - Perps Drafts - Marks

AP 7.07ft (2.155m) Aft 10.39ft (3.168m)

MS 7.74ft (2.360m) MS 10.41ft (3.173m)

FP 8.41ft (2.565m) Fwd 10.42ft (3.176m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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D0 (Intact D0.pl2) Modified:

20 tons ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (10 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.07 8.41 0.00 0.00 1

1.0P 0.13 7.07 8.42 0.00 0.00 2

5.0P 0.64 7.02 8.41 0.00 0.00 4

11.7P 1.44 6.80 8.37 0.00 0.00 4

13.0P 1.59 6.74 8.36 0.00 0.00 4

15.0P 1.80 6.64 8.33 0.00 0.00 5

20.0P 2.18 6.32 8.25 0.00 0.00 5

25.0P 2.36 5.99 8.22 0.00 0.00 5

30.0P 2.42 5.65 8.19 0.00 0.00 5

35.0P 2.36 5.29 8.20 0.00 0.00 5

40.0P 2.19 4.92 8.27 0.00 0.00 5

45.0P 1.96 4.55 8.40 0.00 0.00 5

50.0P 1.69 4.16 8.56 0.00 0.00 5

55.0P 1.38 3.75 8.70 0.00 0.00 5

60.0P 1.04 3.29 8.98 0.00 0.00 5

65.0P 0.69 2.73 9.31 0.00 0.00 5

70.0P 0.32 1.99 9.77 0.00 0.00 5

75.0P -0.05 0.92 10.51 0.00 0.00 6

80.0P -0.41 -0.75 11.88 0.00 0.00 6

85.0P -0.74 -5.12 16.19 0.00 0.00 5

89.0P -0.87 -38.71 53.79 0.00 0.00 34

126

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 346.34Disp. of Hull = 346.34Disp. of Hull = 346.34Disp. of Hull = 346.34Disp. of Hull = 346.34Disp. of Hull = 346.34Disp. of Hull = 346.34Disp. of Hull = 346.34
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

D0

0
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2
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G
Z
 (
ft
)

Heel Angle (deg-P)

GM=7.41ft

D0 Value

Deck edge deg 11.7

Deck edge deg 50,878.7

DF-S deg 50,878.7

DF-P deg 47.2

capsize angle deg 74.3

to df ft-deg 94.43

net area to 90 ft-deg 104.35

max gz deg 30.0
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

30 tons ballast
Trim and Stability Summary

Loading

Displacement 356.34 LT Specific Gravity 1.000

Deadweight 50.74 LT

Stability Trim

KMt 16.15 ft LCF Draft 7.91 ft

VCG (Upright) 7.73 ft LCF 55.36F Ft-AP

GMt (Solid) 8.42 ft LCB 57.63F Ft-AP

FSt Adjustment 0.86 ft KB 4.84 Ft-BL

GMt (Corrected) 7.56 ft TCB 0.00  Ft-CL

GMt @ Equil 7.56 ft TP1in 5.6 LT/in

MT1in 35 ft-LT/in

Trim at Perps 1.36F ft

List 0.0P deg

Propeller Immersion 191.5 %

Drafts - Perps Drafts - Marks

AP 7.21ft (2.197m) Aft 10.53ft (3.210m)

MS 7.89ft (2.404m) MS 10.55ft (3.217m)

FP 8.57ft (2.611m) Fwd 10.57ft (3.223m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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30 tons ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (10 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:02 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.21 8.57 0.00 0.00 1

1.0P 0.13 7.21 8.57 0.00 0.00 2

5.0P 0.65 7.16 8.56 0.00 0.00 4

11.1P 1.41 6.97 8.54 0.00 0.00 4

13.0P 1.63 6.89 8.52 0.00 0.00 4

15.0P 1.84 6.78 8.49 0.00 0.00 4

20.0P 2.21 6.47 8.44 0.00 0.00 5

25.0P 2.40 6.17 8.43 0.00 0.00 5

30.0P 2.47 5.84 8.43 0.00 0.00 5

35.0P 2.41 5.51 8.48 0.00 0.00 5

40.0P 2.25 5.18 8.61 0.00 0.00 5

45.0P 2.03 4.79 8.89 0.00 0.00 5

50.0P 1.77 4.49 9.04 0.00 0.00 4

55.0P 1.48 4.17 9.22 0.00 0.00 4

60.0P 1.16 3.78 9.58 0.00 0.00 4

65.0P 0.82 3.33 10.02 0.00 0.00 4

70.0P 0.48 2.72 10.67 0.00 0.00 4

75.0P 0.13 1.83 11.71 0.00 0.00 5

80.0P -0.20 0.44 13.72 0.00 0.00 6

85.0P -0.46 -2.94 19.65 0.00 0.00 7

89.0P -0.21 -28.01 70.08 0.00 0.00 51

138

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 356.34Disp. of Hull = 356.34Disp. of Hull = 356.34Disp. of Hull = 356.34Disp. of Hull = 356.34Disp. of Hull = 356.34Disp. of Hull = 356.34Disp. of Hull = 356.34
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Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D0 (Intact D0.pl2) Modified:

D0

0
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2

10 20 30 40 50 60 70 80 90

G
Z
 (
ft
)

Heel Angle (deg-P)

GM=7.56ft

D0 Value

Deck edge deg 11.1

Deck edge deg 50,878.7

DF-S deg 50,878.7

DF-P deg 44.1

capsize angle deg 77.1

to df ft-deg 96.72

net area to 90 ft-deg 113.57

max gz deg 30.2



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1 (Intact D1.PL2) Modified:

no ballast
Trim and Stability Summary

Loading

Displacement 329.44 LT Specific Gravity 1.000

Deadweight 20.74 LT

Stability Trim

KMt 16.29 ft LCF Draft 7.52 ft

VCG (Upright) 8.42 ft LCF 55.72F Ft-AP

GMt (Solid) 7.87 ft LCB 57.78F Ft-AP

FS Correction 0.01 ft KB 4.60 Ft-BL

GMt (Corrected) 6.93 ft TCB 0.00  Ft-CL

GMt @ Equil 6.94 ft TP1in 5.5 LT/in

MT1in 33 ft-LT/in

Trim at Perps 1.34F ft

List 0.0P deg

Propeller Immersion 178.8 %

Drafts - Perps Drafts - Marks

AP 6.83ft (2.081m) Aft 10.15ft (3.093m)

MS 7.50ft (2.284m) MS 10.16ft (3.097m)

FP 8.16ft (2.488m) Fwd 10.17ft (3.100m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1 (Intact D1.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 6.83 8.16 0.00 0.00 1

1.0P 0.12 6.82 8.16 0.00 0.00 2

5.0P 0.60 6.77 8.16 0.00 0.00 4

10.0P 1.16 6.62 8.13 0.00 0.00 4

15.0P 1.67 6.38 8.06 0.00 0.00 4

15.3P 1.70 6.37 8.06 0.00 0.00 3

16.6P 1.82 6.29 8.03 0.00 0.00 4

20.0P 2.11 6.06 7.94 0.00 0.00 4

25.0P 2.42 5.64 7.77 0.00 0.00 5

30.0P 2.55 5.18 7.61 0.00 0.00 5

35.0P 2.57 4.67 7.43 0.00 0.00 5

40.0P 2.46 4.11 7.26 0.00 0.00 5

45.0P 2.26 3.50 7.11 0.00 0.00 5

50.0P 1.99 2.82 6.97 0.00 0.00 5

55.0P 1.66 2.03 6.87 0.00 0.00 5

60.0P 1.32 1.12 6.68 0.00 0.00 5

65.0P 0.92 0.00 6.40 0.00 0.00 7

70.0P 0.53 -1.37 6.03 0.00 0.00 7

75.0P 0.11 -3.50 5.46 0.00 0.00 6

80.0P -0.34 -7.74 4.90 0.00 0.00 6

85.0P -1.02 -21.49 3.96 0.00 0.00 7

89.0P -4.19 -134.80 -4.68 0.00 0.00 43
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 329.44Disp. of Hull = 329.44Disp. of Hull = 329.44Disp. of Hull = 329.44Disp. of Hull = 329.44Disp. of Hull = 329.44Disp. of Hull = 329.44Disp. of Hull = 329.44
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Righting Arm Summary
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D1 (Intact D1.PL2) Modified:

D1

-4

-2

0

2

4

10 20 30 40 50 60 70 80 90

G
Z
 (
ft
)

GM=6.93ft

Heel Angle (deg-P)

D1 Value

DE-P deg 16.6

max gz deg 33.4

DE-S deg 50,878.7

DF-S deg 50,878.7

DF-P deg 63.2

to DF or 60, whichever is less ft-deg 108.36

net area to 90 ft-deg 108.91

capsize angle deg 76.0



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1 (Intact D1.PL2) Modified:

20 tons ballast
Trim and Stability Summary

Loading

Displacement 349.44 LT Specific Gravity 1.000

Deadweight 40.74 LT

Stability Trim

KMt 16.18 ft LCF Draft 7.81 ft

VCG (Upright) 8.02 ft LCF 55.45F Ft-AP

GMt (Solid) 8.16 ft LCB 57.67F Ft-AP

FS Correction 0.01 ft KB 4.78 Ft-BL

GMt (Corrected) 7.28 ft TCB 0.00  Ft-CL

GMt @ Equil 7.28 ft TP1in 5.6 LT/in

MT1in 34 ft-LT/in

Trim at Perps 1.36F ft

List 0.0S deg

Propeller Immersion 188.2 %

Drafts - Perps Drafts - Marks

AP 7.11ft (2.167m) Aft 10.43ft (3.179m)

MS 7.79ft (2.374m) MS 10.45ft (3.187m)

FP 8.47ft (2.581m) Fwd 10.47ft (3.193m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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Righting Arm Summary
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D1 (Intact D1.PL2) Modified:

20 tons ballast
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1 (Intact D1.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.11 8.47 0.00 0.00 1

1.0S 0.13 7.11 8.47 0.00 0.00 2

5.0S 0.63 7.06 8.46 0.00 0.00 4

10.0S 1.23 6.91 8.44 0.00 0.00 4

15.0S 1.77 6.68 8.38 0.00 0.00 5

15.3S 1.80 6.66 8.38 0.00 0.00 4

20.0S 2.25 6.35 8.29 0.00 0.00 5

25.0S 2.55 5.95 8.17 0.00 0.00 5

30.0S 2.69 5.53 8.05 0.00 0.00 5

35.0S 2.73 5.06 7.92 0.00 0.00 5

40.0S 2.63 4.55 7.84 0.00 0.00 5

45.0S 2.45 4.01 7.79 0.15 0.02 51

50.0S 2.20 3.39 7.80 0.00 0.00 5

55.0S 1.91 2.72 7.80 0.00 0.00 5

60.0S 1.59 1.98 7.71 0.00 0.00 5

65.0S 1.22 1.00 7.67 0.00 0.00 5

70.0S 0.83 -0.23 7.58 0.00 0.00 6

75.0S 0.44 -1.93 7.43 0.00 0.00 7

80.0S 0.03 -5.19 7.39 0.00 0.00 6

85.0S -0.50 -15.16 8.21 0.00 0.00 6

89.0S -2.48 -99.11 17.45 -0.03 1.97 51
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 349.44Disp. of Hull = 349.44Disp. of Hull = 349.44Disp. of Hull = 349.44Disp. of Hull = 349.44Disp. of Hull = 349.44Disp. of Hull = 349.44Disp. of Hull = 349.44



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Righting Arm Summary
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D1 (Intact D1.PL2) Modified:
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GM=7.28ft

D1 Value

DE-P deg 50,878.7

max gz deg 33.9

DE-S deg 15.3

DF-S deg 58.1

DF-P deg 50,878.7

to DF or 60, whichever is less ft-deg 116.44

net area to 90 ft-deg 129.83

capsize angle deg 81.0



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1 (Intact D1.PL2) Modified:

30 tons ballast
Trim and Stability Summary

Loading

Displacement 359.44 LT Specific Gravity 1.000

Deadweight 50.74 LT

Stability Trim

KMt 16.14 ft LCF Draft 7.95 ft

VCG (Upright) 7.84 ft LCF 55.33F Ft-AP

GMt (Solid) 8.30 ft LCB 57.63F Ft-AP

FSt Adjustment 0.85 ft KB 4.87 Ft-BL

GMt (Corrected) 7.44 ft TCB 0.00  Ft-CL

GMt @ Equil 7.44 ft TP1in 5.6 LT/in

MT1in 35 ft-LT/in

Trim at Perps 1.37F ft

List 0.0P deg

Propeller Immersion 192.8 %

Drafts - Perps Drafts - Marks

AP 7.25ft (2.208m) Aft 10.57ft (3.221m)

MS 7.93ft (2.418m) MS 10.60ft (3.231m)

FP 8.62ft (2.627m) Fwd 10.63ft (3.239m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1 (Intact D1.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.25 8.62 0.00 0.00 1

1.0P 0.13 7.24 8.62 0.00 0.00 2

5.0P 0.64 7.20 8.62 0.00 0.00 4

10.0P 1.26 7.05 8.60 0.00 0.00 4

14.7P 1.78 6.84 8.55 0.00 0.00 4

15.3P 1.85 6.80 8.54 0.00 0.00 4

20.0P 2.31 6.49 8.46 0.00 0.00 5

25.0P 2.61 6.11 8.36 0.00 0.00 5

30.0P 2.75 5.70 8.27 0.00 0.00 5

35.0P 2.79 5.25 8.18 0.00 0.00 5

40.0P 2.71 4.77 8.14 0.00 0.00 5

45.0P 2.53 4.26 8.14 0.00 0.00 5

50.0P 2.29 3.70 8.19 0.00 0.00 5

55.0P 2.02 3.09 8.23 0.00 0.00 5

60.0P 1.70 2.39 8.23 0.00 0.00 5

65.0P 1.35 1.51 8.32 0.00 0.00 5

70.0P 0.98 0.37 8.39 0.00 0.00 6

75.0P 0.60 -1.21 8.48 0.00 0.00 6

80.0P 0.20 -4.08 8.78 0.00 0.00 6

85.0P -0.26 -12.54 10.55 0.00 0.00 6

89.0P -1.75 -83.89 28.22 0.07 0.61 51
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 359.44Disp. of Hull = 359.44Disp. of Hull = 359.44Disp. of Hull = 359.44Disp. of Hull = 359.44Disp. of Hull = 359.44Disp. of Hull = 359.44Disp. of Hull = 359.44



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:04 on 31 Mar 2014
Righting Arm Summary
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D1 (Intact D1.PL2) Modified:
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GM=7.44ft

D1 Value

DE-P deg 14.7

max gz deg 34.1

DE-S deg 50,878.7

DF-S deg 50,878.7

DF-P deg 55.5

to DF or 60, whichever is less ft-deg 119.93

net area to 90 ft-deg 139.15

capsize angle deg 83.5



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________
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D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

no ballast
Trim and Stability Summary

Loading

Displacement 330.94 LT Specific Gravity 1.000

Deadweight 20.74 LT

Stability Trim

KMt 16.28 ft LCF Draft 7.54 ft

VCG (Upright) 8.58 ft LCF 55.71F Ft-AP

GMt (Solid) 7.70 ft LCB 57.78F Ft-AP

FS Correction 0.01 ft KB 4.61 Ft-BL

GMt (Corrected) 6.76 ft TCB 0.00  Ft-CL

GMt @ Equil 6.77 ft TP1in 5.5 LT/in

MT1in 33 ft-LT/in

Trim at Perps 1.34F ft

List 0.0S deg

Propeller Immersion 179.4 %

Drafts - Perps Drafts - Marks

AP 6.85ft (2.086m) Aft 10.17ft (3.099m)

MS 7.52ft (2.291m) MS 10.18ft (3.104m)

FP 8.19ft (2.496m) Fwd 10.20ft (3.108m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

no ballast
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 6.85 8.19 0.00 0.00 1

1.0S 0.12 6.84 8.19 0.00 0.00 2

5.0S 0.58 6.79 8.18 0.00 0.00 4

10.0S 1.13 6.64 8.16 0.00 0.00 4

17.2S 1.82 6.27 8.04 0.00 0.00 5

18.5S 1.93 6.19 8.01 0.00 0.00 5

20.0S 2.06 6.08 7.97 0.00 0.00 4

20.2S 2.07 6.06 7.96 0.00 0.00 3

25.0S 2.42 5.65 7.78 0.00 0.00 5

30.0S 2.59 5.17 7.58 0.00 0.00 5

35.0S 2.63 4.63 7.36 0.00 0.00 5

40.0S 2.57 4.02 7.09 0.00 0.00 5

45.0S 2.41 3.35 6.86 0.00 0.00 5

50.0S 2.15 2.60 6.63 0.00 0.00 6

55.0S 1.84 1.71 6.42 0.00 0.00 6

60.0S 1.50 0.66 6.15 0.00 0.00 5

65.0S 1.13 -0.57 5.69 0.00 0.00 6

70.0S 0.72 -2.22 5.13 0.00 0.00 6

75.0S 0.31 -4.82 4.38 0.00 0.00 6

80.0S -0.17 -10.16 3.32 0.00 0.00 6

85.0S -1.00 -27.62 0.63 0.00 0.00 7

88.0S -2.66 -80.30 -8.36 0.00 0.00 19
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 330.94Disp. of Hull = 330.94Disp. of Hull = 330.94Disp. of Hull = 330.94Disp. of Hull = 330.94Disp. of Hull = 330.94Disp. of Hull = 330.94Disp. of Hull = 330.94
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary
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D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014
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D1.5 Value

DE-P deg 50,878.7

DE-S deg 18.5

DF-S deg 68.0

DF-P deg 50,878.7

gz max deg 34.8

capsize angle deg 78.1

area to df ft-deg 114.16

net area to 90 ft-deg 120.75

capsize angle deg 78.1



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

20 tons ballast
Trim and Stability Summary

Loading

Displacement 350.94 LT Specific Gravity 1.000

Deadweight 40.74 LT

Stability Trim

KMt 16.17 ft LCF Draft 7.83 ft

VCG (Upright) 8.18 ft LCF 55.44F Ft-AP

GMt (Solid) 8.00 ft LCB 57.67F Ft-AP

FS Correction 0.01 ft KB 4.79 Ft-BL

GMt (Corrected) 7.12 ft TCB 0.00  Ft-CL

GMt @ Equil 7.13 ft TP1in 5.6 LT/in

MT1in 34 ft-LT/in

Trim at Perps 1.37F ft

List 0.0S deg

Propeller Immersion 188.8 %

Drafts - Perps Drafts - Marks

AP 7.13ft (2.172m) Aft 10.45ft (3.184m)

MS 7.81ft (2.380m) MS 10.48ft (3.193m)

FP 8.49ft (2.589m) Fwd 10.50ft (3.201m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables
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HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary
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D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

20 tons ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.13 8.49 0.00 0.00 1

1.0S 0.12 7.12 8.49 0.00 0.00 2

5.0S 0.62 7.08 8.49 0.00 0.00 4

10.0S 1.20 6.93 8.47 0.00 0.00 4

17.2S 1.94 6.56 8.38 0.00 0.00 4

20.0S 2.20 6.36 8.32 0.00 0.00 4

20.2S 2.22 6.35 8.31 0.00 0.00 3

25.0S 2.57 5.96 8.16 0.00 0.00 5

30.0S 2.75 5.51 8.00 0.00 0.00 5

35.0S 2.81 5.00 7.83 0.00 0.00 5

40.0S 2.76 4.43 7.66 0.00 0.00 5

45.0S 2.61 3.82 7.52 0.00 0.00 5

50.0S 2.37 3.14 7.41 0.00 0.00 5

55.0S 2.09 2.34 7.32 0.00 0.00 5

60.0S 1.77 1.44 7.15 0.00 0.00 5

65.0S 1.40 0.33 6.87 0.00 0.00 5

70.0S 1.02 -1.07 6.55 0.00 0.00 7

75.0S 0.62 -3.19 6.02 0.00 0.00 6

80.0S 0.20 -7.40 5.56 0.00 0.00 6

85.0S -0.45 -20.89 4.90 0.00 0.00 7

88.0S -1.65 -62.68 2.89 0.00 0.00 17
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 350.94Disp. of Hull = 350.94Disp. of Hull = 350.94Disp. of Hull = 350.94Disp. of Hull = 350.94Disp. of Hull = 350.94Disp. of Hull = 350.94Disp. of Hull = 350.94



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

D1.5
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Heel Angle (deg-S)

GM=7.12ft

D1.5 Value

DE-S deg 17.2

DF-S deg 63.3

gz max deg 35.3

capsize angle deg 82.7

area to df ft-deg 123.34

net area to 90 ft-deg 140.27



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

30 tons ballast
Trim and Stability Summary

Loading

Displacement 360.94 LT Specific Gravity 1.000

Deadweight 50.74 LT

Stability Trim

KMt 16.13 ft LCF Draft 7.97 ft

VCG (Upright) 7.99 ft LCF 55.32F Ft-AP

GMt (Solid) 8.14 ft LCB 57.63F Ft-AP

FSt Adjustment 0.85 ft KB 4.88 Ft-BL

GMt (Corrected) 7.28 ft TCB 0.00  Ft-CL

GMt @ Equil 7.29 ft TP1in 5.6 LT/in

MT1in 35 ft-LT/in

Trim at Perps 1.38F ft

List 0.0  deg

Propeller Immersion 193.4 %

Drafts - Perps Drafts - Marks

AP 7.26ft (2.214m) Aft 10.58ft (3.226m)

MS 7.95ft (2.424m) MS 10.62ft (3.237m)

FP 8.65ft (2.635m) Fwd 10.65ft (3.247m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

30 tons ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.26 8.65 0.00 0.00 1

1.0S 0.13 7.26 8.65 0.00 0.00 2

5.0S 0.63 7.21 8.64 0.00 0.00 4

10.0S 1.23 7.07 8.62 0.00 0.00 4

16.6S 1.94 6.74 8.55 0.00 0.00 4

20.0S 2.27 6.51 8.49 0.00 0.00 4

20.2S 2.29 6.49 8.48 0.00 0.00 3

25.0S 2.63 6.11 8.35 0.00 0.00 5

30.0S 2.82 5.67 8.22 0.00 0.00 5

35.0S 2.89 5.18 8.06 0.00 0.00 5

40.0S 2.84 4.65 7.94 0.00 0.00 5

45.0S 2.69 4.07 7.84 0.00 0.00 5

50.0S 2.47 3.41 7.80 0.00 0.00 5

55.0S 2.20 2.68 7.77 0.00 0.00 5

60.0S 1.89 1.85 7.65 0.00 0.00 5

65.0S 1.54 0.81 7.49 0.00 0.00 5

70.0S 1.16 -0.53 7.30 0.00 0.00 6

75.0S 0.78 -2.43 6.99 0.00 0.00 6

80.0S 0.37 -6.18 6.78 0.00 0.00 6

85.0S -0.21 -17.81 6.92 0.00 0.00 6

88.0S -1.19 -54.31 8.28 0.00 0.00 16

107

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 360.94Disp. of Hull = 360.94Disp. of Hull = 360.94Disp. of Hull = 360.94Disp. of Hull = 360.94Disp. of Hull = 360.94Disp. of Hull = 360.94Disp. of Hull = 360.94



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:07 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D1.5 (Intact D1pt5.PL2) Created/Modified:13:18 on 19 Feb 2014
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Heel Angle (deg-S)

GM=7.28ft

D1.5 Value

DE-S deg 16.6

DF-S deg 60.8

gz max deg 35.5

capsize angle deg 84.0

area to df ft-deg 127.40

net area to 90 ft-deg 149.19



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

no ballast
Trim and Stability Summary

Loading

Displacement 332.44 LT Specific Gravity 1.000

Deadweight 20.74 LT

Stability Trim

KMt 16.27 ft LCF Draft 7.56 ft

VCG (Upright) 9.01 ft LCF 55.69F Ft-AP

GMt (Solid) 7.27 ft LCB 57.78F Ft-AP

FSt Adjustment 0.93 ft KB 4.63 Ft-BL

GMt (Corrected) 6.34 ft TCB 0.00  Ft-CL

GMt @ Equil 6.34 ft TP1in 5.5 LT/in

MT1in 33 ft-LT/in

Trim at Perps 1.35F ft

List 0.0P deg

Propeller Immersion 180.0 %

Drafts - Perps Drafts - Marks

AP 6.86ft (2.091m) Aft 10.18ft (3.104m)

MS 7.54ft (2.298m) MS 10.21ft (3.111m)

FP 8.22ft (2.504m) Fwd 10.22ft (3.116m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________
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D2 (Intact D2.PL2) Modified:

no ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 6.86 8.22 0.00 0.00 1

1.0P 0.11 6.86 8.22 0.00 0.00 2

5.0P 0.55 6.81 8.21 0.00 0.00 4

10.0P 1.06 6.66 8.18 0.00 0.00 4

15.0P 1.52 6.42 8.12 0.00 0.00 4

19.0P 1.84 6.17 8.03 0.00 0.00 5

20.3P 1.94 6.07 7.99 0.00 0.00 4

25.0P 2.26 5.67 7.82 0.00 0.00 5

30.0P 2.46 5.17 7.57 0.00 0.00 6

35.0P 2.51 4.60 7.32 0.00 0.00 5

40.0P 2.47 3.95 7.01 0.00 0.00 5

45.0P 2.31 3.22 6.71 0.00 0.00 5

50.0P 2.06 2.39 6.43 0.00 0.00 6

55.0P 1.76 1.41 6.12 0.00 0.00 5

60.0P 1.42 0.24 5.74 0.00 0.00 6

65.0P 1.05 -1.17 5.22 0.00 0.00 6

70.0P 0.64 -3.07 4.45 0.00 0.00 6

75.0P 0.23 -6.13 3.57 0.00 0.00 6

80.0P -0.30 -12.81 2.18 0.00 0.00 5

85.0P -1.27 -33.62 -2.12 0.00 0.00 8

89.0P -6.18 -199.65 -40.36 0.06 -3.96 51

149

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 332.44Disp. of Hull = 332.44Disp. of Hull = 332.44Disp. of Hull = 332.44Disp. of Hull = 332.44Disp. of Hull = 332.44Disp. of Hull = 332.44Disp. of Hull = 332.44



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________
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D2 (Intact D2.PL2) Modified:
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Heel Angle (deg-P)

D2 Value

DE-P deg 20.3

DE-S deg 50,878.7

DF-S deg 50,878.7

DF-P deg 71.5

gz max deg 35.4

capsize angle deg 76.7

area to df ft-deg 108.26

net area to 90 ft-deg 104.21



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

20 tons ballast
Trim and Stability Summary

Loading

Displacement 352.44 LT Specific Gravity 1.000

Deadweight 40.74 LT

Stability Trim

KMt 16.17 ft LCF Draft 7.85 ft

VCG (Upright) 8.58 ft LCF 55.43F Ft-AP

GMt (Solid) 7.58 ft LCB 57.68F Ft-AP

FS Correction 0.01 ft KB 4.81 Ft-BL

GMt (Corrected) 6.72 ft TCB 0.00  Ft-CL

GMt @ Equil 6.72 ft TP1in 5.6 LT/in

MT1in 34 ft-LT/in

Trim at Perps 1.38F ft

List 0.0S deg

Propeller Immersion 189.3 %

Drafts - Perps Drafts - Marks

AP 7.14ft (2.177m) Aft 10.46ft (3.189m)

MS 7.83ft (2.387m) MS 10.50ft (3.200m)

FP 8.52ft (2.597m) Fwd 10.53ft (3.209m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

20 tons ballast
Righting Arm Summary
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GM=6.72ft

Heel Angle (deg-S)

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.14 8.52 0.00 0.00 1

1.0S 0.12 7.14 8.52 0.00 0.00 2

5.0S 0.58 7.09 8.52 0.00 0.00 4

10.0S 1.13 6.94 8.50 0.00 0.00 4

15.0S 1.62 6.71 8.44 0.00 0.00 5

19.0S 1.98 6.45 8.37 0.00 0.00 4

25.0S 2.44 5.97 8.18 0.00 0.00 5

30.0S 2.65 5.49 7.98 0.00 0.00 5

35.0S 2.72 4.96 7.78 0.00 0.00 5

40.0S 2.69 4.34 7.54 0.00 0.00 5

45.0S 2.54 3.67 7.35 0.00 0.00 5

50.0S 2.31 2.91 7.15 0.00 0.00 5

55.0S 2.02 2.02 6.97 0.00 0.00 6

60.0S 1.70 0.97 6.73 0.00 0.00 5

65.0S 1.35 -0.26 6.32 0.00 0.00 6

70.0S 0.96 -1.91 5.83 0.00 0.00 6

75.0S 0.55 -4.50 5.14 0.00 0.00 6

80.0S 0.10 -9.75 4.25 0.00 0.00 5

85.0S -0.67 -26.85 2.26 0.00 0.00 7

89.0S -4.43 -164.16 -16.82 -0.06 4.59 51
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D Data

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 352.44Disp. of Hull = 352.44Disp. of Hull = 352.44Disp. of Hull = 352.44Disp. of Hull = 352.44Disp. of Hull = 352.44Disp. of Hull = 352.44Disp. of Hull = 352.44



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

D2
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GM=6.72ft

Heel Angle (deg-S)

D2 Value

DE-P deg 50,878.7

DE-S deg 19.0

DF-S deg 67.5

DF-P deg 50,878.7

gz max deg 36.2

capsize angle deg 83.0

area to df ft-deg 118.45

net area to 90 ft-deg 127.38



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

30 tons ballast
Trim and Stability Summary

Loading

Displacement 362.44 LT Specific Gravity 1.000

Deadweight 50.74 LT

Stability Trim

KMt 16.12 ft LCF Draft 7.99 ft

VCG (Upright) 8.39 ft LCF 55.31F Ft-AP

GMt (Solid) 7.74 ft LCB 57.63F Ft-AP

FSt Adjustment 0.85 ft KB 4.90 Ft-BL

GMt (Corrected) 6.89 ft TCB 0.00  Ft-CL

GMt @ Equil 6.89 ft TP1in 5.6 LT/in

MT1in 35 ft-LT/in

Trim at Perps 1.39F ft

List 0.0  deg

Propeller Immersion 193.9 %

Drafts - Perps Drafts - Marks

AP 7.28ft (2.218m) Aft 10.60ft (3.231m)

MS 7.98ft (2.431m) MS 10.64ft (3.244m)

FP 8.67ft (2.643m) Fwd 10.68ft (3.255m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

30 tons ballast
Righting Arm Summary
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GM=6.89ft

Heel Angle (deg-S)

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.28 8.67 0.00 0.00 1

1.0S 0.12 7.28 8.67 0.00 0.00 2

5.0S 0.60 7.23 8.67 0.00 0.00 4

10.0S 1.16 7.09 8.65 0.00 0.00 4

15.0S 1.67 6.85 8.60 0.00 0.00 4

18.4S 1.99 6.64 8.55 0.00 0.00 4

25.0S 2.52 6.12 8.36 0.00 0.00 5

30.0S 2.73 5.66 8.19 0.00 0.00 5

35.0S 2.81 5.13 8.01 0.00 0.00 5

40.0S 2.78 4.55 7.81 0.00 0.00 5

45.0S 2.64 3.89 7.67 0.00 0.00 5

50.0S 2.42 3.17 7.52 0.00 0.00 5

55.0S 2.15 2.33 7.40 0.00 0.00 5

60.0S 1.83 1.35 7.22 0.00 0.00 5

65.0S 1.48 0.16 6.88 0.00 0.00 6

70.0S 1.10 -1.36 6.52 0.00 0.00 6

75.0S 0.70 -3.72 5.93 0.00 0.00 6

80.0S 0.28 -8.42 5.35 0.00 0.00 6

85.0S -0.41 -23.60 4.33 0.00 0.00 7

89.0S -3.62 -148.13 -4.96 0.00 0.00 34

124

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D DataDownflood Angles from 3D Data

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 362.44Disp. of Hull = 362.44Disp. of Hull = 362.44Disp. of Hull = 362.44Disp. of Hull = 362.44Disp. of Hull = 362.44Disp. of Hull = 362.44Disp. of Hull = 362.44



Tri Coastal Marine -- NIAGARA (07 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:10 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2 (Intact D2.PL2) Modified:

D2
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GM=6.89ft

Heel Angle (deg-S)

D2 Value

DE-P deg 50,878.7

DE-S deg 18.4

DF-S deg 65.4

DF-P deg 50,878.7

gz max deg 36.3

capsize angle deg 83.9

area to df ft-deg 123.02

net area to 90 ft-deg 137.82



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

no ballast
Trim and Stability Summary

Loading

Displacement 333.94 LT Specific Gravity 1.000

Deadweight 20.74 LT

Stability Trim

KMt 16.26 ft LCF Draft 7.58 ft

VCG (Upright) 9.58 ft LCF 55.73F Ft-AP

GMt (Solid) 6.68 ft LCB 57.79F Ft-AP

FSt Adjustment 0.93 ft KB 4.64 Ft-BL

GMt (Corrected) 5.75 ft TCB 0.00S Ft-CL

GMt @ Equil 5.75 ft TP1in 5.5 LT/in

MT1in 33 ft-LT/in

Trim at Perps 1.38F ft

List 0.0  deg

Propeller Immersion 180.4 %

Drafts - Perps Drafts - Marks

AP 6.87ft (2.095m) Aft 10.20ft (3.108m)

MS 7.56ft (2.305m) MS 10.23ft (3.118m)

FP 8.25ft (2.515m) Fwd 10.26ft (3.127m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________
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D2.5 (Intact D2pt5.PL2) Modified:

no ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 6.87 8.25 0.00 0.00 5

1.0S 0.10 6.87 8.25 0.00 0.00 3

5.0S 0.50 6.82 8.24 0.00 0.00 5

10.0S 0.96 6.67 8.22 0.00 0.00 5

15.0S 1.37 6.43 8.15 0.00 0.00 5

20.8S 1.77 6.05 8.01 0.00 0.00 5

22.1S 1.85 5.94 7.97 0.00 0.00 5

25.0S 2.02 5.69 7.86 0.00 0.00 5

30.0S 2.23 5.18 7.59 0.00 0.00 5

35.0S 2.28 4.59 7.30 0.00 0.00 5

40.0S 2.23 3.91 6.96 0.00 0.00 5

45.0S 2.06 3.13 6.60 0.00 0.00 6

50.0S 1.82 2.23 6.27 0.00 0.00 6

55.0S 1.50 1.16 5.90 0.00 0.00 7

60.0S 1.13 -0.14 5.44 0.00 0.00 7

65.0S 0.80 -1.69 4.85 0.00 0.00 9

70.0S 0.39 -3.98 4.13 0.00 0.00 9

75.0S -0.04 -7.63 3.15 0.00 0.00 10

80.0S -0.63 -15.87 1.70 0.00 0.00 10

85.0S -1.73 -43.91 -0.67 0.00 0.00 21

89.0S -7.15 -106.22 -166.69 0.00 0.00 21
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 333.94Disp. of Hull = 333.94Disp. of Hull = 333.94Disp. of Hull = 333.94Disp. of Hull = 333.94Disp. of Hull = 333.94Disp. of Hull = 333.94Disp. of Hull = 333.94



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:
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D2.5 Value

DE-S deg 22.1

DE-P deg 50,878.7

DF - S deg 73.3

DF-P deg 50,878.7

capsize angle deg 74.7

to DF ft-deg 96.60

net area to 90 ft-deg 82.59

mx gz deg 34.8



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

20 tons ballast
Trim and Stability Summary

Loading

Displacement 353.94 LT Specific Gravity 1.000

Deadweight 40.74 LT

Stability Trim

KMt 16.16 ft LCF Draft 7.87 ft

VCG (Upright) 9.13 ft LCF 55.47F Ft-AP

GMt (Solid) 7.03 ft LCB 57.69F Ft-AP

FSt Adjustment 0.88 ft KB 4.82 Ft-BL

GMt (Corrected) 6.16 ft TCB 0.00S Ft-CL

GMt @ Equil 6.16 ft TP1in 5.6 LT/in

MT1in 35 ft-LT/in

Trim at Perps 1.40F ft

List 0.0  deg

Propeller Immersion 189.8 %

Drafts - Perps Drafts - Marks

AP 7.15ft (2.181m) Aft 10.48ft (3.193m)

MS 7.85ft (2.394m) MS 10.52ft (3.207m)

FP 8.55ft (2.607m) Fwd 10.56ft (3.219m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

20 tons ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.15 8.55 0.00 0.00 7

1.0S 0.11 7.15 8.55 0.00 0.00 3

5.0S 0.53 7.11 8.55 0.00 0.00 5

10.0S 1.03 6.96 8.53 0.00 0.00 5

15.0S 1.48 6.73 8.47 0.00 0.00 5

20.1S 1.89 6.39 8.38 0.00 0.00 5

22.1S 2.03 6.24 8.32 0.00 0.00 5

25.0S 2.22 6.00 8.22 0.00 0.00 5

30.0S 2.45 5.51 7.98 0.00 0.00 10

35.0S 2.51 4.94 7.75 0.00 0.00 5

40.0S 2.49 4.29 7.48 0.00 0.00 5

45.0S 2.34 3.56 7.21 0.00 0.00 6

50.0S 2.10 2.73 6.96 0.00 0.00 6

55.0S 1.81 1.77 6.66 0.00 0.00 8

60.0S 1.49 0.59 6.37 0.00 0.00 8

65.0S 1.12 -0.85 5.94 0.00 0.00 9

70.0S 0.73 -2.77 5.34 0.00 0.00 9

75.0S 0.33 -5.88 4.60 0.00 0.00 23

80.0S -0.18 -12.52 3.61 0.00 0.00 10

85.0S -1.09 -35.38 2.26 0.00 0.00 20

89.0S -5.35 -64.25 -150.62 0.00 0.00 20
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NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 353.94Disp. of Hull = 353.94Disp. of Hull = 353.94Disp. of Hull = 353.94Disp. of Hull = 353.94Disp. of Hull = 353.94Disp. of Hull = 353.94Disp. of Hull = 353.94



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:
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D2.5 Value

DE-S deg 20.8

DE-P deg 50,878.7

DF - S deg 70.4

DF-P deg 50,878.7

capsize angle deg 77.6

to DF ft-deg 108.33

net area to 90 ft-deg 108.49



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Trim and Stability Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

30 tons ballast
Trim and Stability Summary

Loading

Displacement 363.94 LT Specific Gravity 1.000

Deadweight 50.74 LT

Stability Trim

KMt 16.11 ft LCF Draft 8.02 ft

VCG (Upright) 8.92 ft LCF 55.36F Ft-AP

GMt (Solid) 7.20 ft LCB 57.64F Ft-AP

FSt Adjustment 0.85 ft KB 4.91 Ft-BL

GMt (Corrected) 6.34 ft TCB 0.00S Ft-CL

GMt @ Equil 6.34 ft TP1in 5.6 LT/in

MT1in 35 ft-LT/in

Trim at Perps 1.41F ft

List 0.0  deg

Propeller Immersion 194.3 %

Drafts - Perps Drafts - Marks

AP 7.29ft (2.222m) Aft 10.61ft (3.235m)

MS 8.00ft (2.438m) MS 10.66ft (3.251m)

FP 8.70ft (2.653m) Fwd 10.71ft (3.265m)

Notes

Drafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from BaselineDrafts from Baseline

Hull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from OffsetsHull from Offsets

GMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve SlopeGMt from GZ Curve Slope

FSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMtFSt Adjustment=SolidGMt-GMt

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

30 tons ballast
Righting Arm Summary
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Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:

Angle GZ Draft AP Draft FP CDisp CTrim Iter

deg ft ft ft LT ft

0.0  0.00 7.29 8.70 0.00 0.00 7

1.0S 0.11 7.29 8.70 0.00 0.00 3

5.0S 0.55 7.24 8.70 0.00 0.00 5

10.0S 1.07 7.10 8.68 0.00 0.00 5

15.0S 1.54 6.87 8.63 0.00 0.00 5

20.1S 1.96 6.54 8.55 0.00 0.00 5

22.1S 2.11 6.39 8.50 0.00 0.00 5

25.0S 2.32 6.15 8.40 0.00 0.00 5

30.0S 2.54 5.66 8.19 0.00 0.00 5

35.0S 2.62 5.11 7.98 0.00 0.00 6

40.0S 2.60 4.48 7.73 0.00 0.00 5

45.0S 2.45 3.78 7.52 0.00 0.00 6

50.0S 2.23 2.99 7.31 0.00 0.00 6

55.0S 1.95 2.06 7.09 0.00 0.00 7

60.0S 1.62 0.95 6.84 0.00 0.00 9

65.0S 1.27 -0.40 6.46 0.00 0.00 9

70.0S 0.89 -2.19 5.97 0.00 0.00 8

75.0S 0.49 -5.07 5.34 0.00 0.00 9

80.0S 0.02 -10.97 4.51 0.00 0.00 23

85.0S -0.79 -31.33 3.73 0.00 0.00 19

89.0S -4.52 -38.48 -148.25 0.00 0.00 21

173

NotesNotesNotesNotesNotesNotesNotesNotes

GZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from OffsetsGZ Curve from Offsets

Downflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da taDownflood Ang le s from 3D Da ta

Tanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from TablesTanks from Tables

Disp. of Hull = 363.94Disp. of Hull = 363.94Disp. of Hull = 363.94Disp. of Hull = 363.94Disp. of Hull = 363.94Disp. of Hull = 363.94Disp. of Hull = 363.94Disp. of Hull = 363.94



Tri Coastal Marine -- NIAGARA (13 Feb 2014)
HECSALV 8 8.01.0181 (13 Jan 2014)

Printed at: 10:13 on 31 Mar 2014
Righting Arm Summary

____________________________________________________________________________________________________

____________________________________________________________________________________________________
D2.5 (Intact D2pt5.PL2) Modified:
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D2.5 Value

DE-S deg 20.2

max gz deg 36.7

DF - S deg 68.7

capsize angle deg 81.7

to DF ft-deg 113.47

net area to 90 ft-deg 120.01





Tri-Coastal Marine HECSALV DamStab 7.9.30
NIAGARA 4/2/2014 9:29:19 AM

D1-S1-C1 (Defined)

Intact Damaged

T AP ft 7.070 6.913

T FP ft 8.430 8.687

Disp. MT 361 365

KMt ft 16.195 16.213

VCG ft 9.135 9.105

GMt ft 7.060 6.203

LCG ft-MS 3.638 4.123

LCB ft-MS 3.693 4.193

TCG ft-CL 0.000 0.000

Angle GZ Draft Aft Draft Fwd Flooded

(deg) ft ft ft MT

0.0 0.000 7.785 8.052 12

1.0S 0.111 7.783 8.052 12

5.0S 0.549 7.741 8.045 12

10.0S 1.061 7.607 8.019 12

20.0S 1.912 7.079 7.860 12

30.0S 2.266 6.335 7.500 13

45.0S 1.845 5.153 6.759 15

60.0S 0.797 3.791 5.911 16

Disp. of Remaining Intact Hull 361

SOLAS II 1 B2 9.8 Crgo Units Available Required

Static Heel Angle deg 0.0 30.0

Freeboard to Margin Line ft ---- 0.250

Freeboard to Downflooding ft 5.890 0.010

Maximum GZ in 20 deg. Range ft 1.892 0.328

Range of Positive GZ deg 60.0 20.0

Area Under GZ Curve m-rad 0.1076 0.0175

Angle Limiting Area deg 20.0 Equil +20

Freeboard to ML With Wind ft ---- 0.000

Freeboard to DF With Wind ft 5.848 0.000

0.0

1.0

2.0

0 10 20 30 40 50 60

G
Z
(F
t)

Heel Angle(deg)

Wind Heel GZ Curve

Calc Points Wind Heel Angle

Cmp Name Perm. Flood % Full % Full Dens. Outflow

MT (Dam) (Int) MT/m3 MT

FOREPEAK 0.6500 4 FREE 0.0 1.0000 0



Tri-Coastal Marine HECSALV DamStab 7.9.30
NIAGARA 4/2/2014 9:29:19 AM

D1-S1-C2 (Defined)

Intact Damaged

T AP ft 7.070 4.725

T FP ft 8.430 13.305

Disp. MT 361 469

KMt ft 16.195 15.548

VCG ft 9.135 8.747

GMt ft 7.060 5.578

LCG ft-MS 3.638 10.575

LCB ft-MS 3.693 10.795

TCG ft-CL 0.000 0.000

Angle GZ Draft Aft Draft Fwd Flooded

(deg) ft ft ft MT

0.0 0.000 7.785 8.052 12

1.0S 0.111 7.783 8.052 12

5.0S 0.549 7.741 8.045 12

10.0S 1.061 7.607 8.019 12

20.0S 1.912 7.079 7.860 12

30.0S 2.266 6.335 7.500 13

45.0S 1.845 5.153 6.759 15

60.0S 0.797 3.791 5.911 16

Disp. of Remaining Intact Hull 361

SOLAS II 1 B2 9.8 Crgo Units Available Required

Static Heel Angle deg 0.0 30.0

Freeboard to Margin Line ft ---- 0.250

Freeboard to Downflooding ft 4.739 0.010

Maximum GZ in 20 deg. Range ft 1.581 0.328

Range of Positive GZ deg 57.7 20.0

Area Under GZ Curve m-rad 0.0948 0.0175

Angle Limiting Area deg 20.0 Equil +20

Freeboard to ML With Wind ft ---- 0.000

Freeboard to DF With Wind ft 4.707 0.000
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0 10 20 30 40 50 60

G
Z
(F
t)

Heel Angle(deg)

Wind Heel GZ Curve

Calc Points Wind Heel Angle

Cmp Name Perm. Flood % Full % Full Dens. Outflow

MT (Dam) (Int) MT/m3 MT

FORECASTLE 0.9000 107 FREE 0.0 1.0000 0



Tri-Coastal Marine HECSALV DamStab 7.9.30
NIAGARA 4/2/2014 9:29:19 AM

D1-S1-C3 (Defined)

Intact Damaged

T AP ft 7.070 9.190

T FP ft 8.430 12.865

Disp. MT 361 615

KMt ft 16.195 14.416

VCG ft 9.135 8.199

GMt ft 7.060 4.537

LCG ft-MS 3.638 4.442

LCB ft-MS 3.693 4.492

TCG ft-CL 0.000 0.000

Angle GZ Draft Aft Draft Fwd Flooded

(deg) ft ft ft MT

0.0 0.000 7.785 8.052 12

1.0S 0.111 7.783 8.052 12

5.0S 0.549 7.741 8.045 12

10.0S 1.061 7.607 8.019 12

20.0S 1.912 7.079 7.860 12

30.0S 2.266 6.335 7.500 13

45.0S 1.845 5.153 6.759 15

60.0S 0.797 3.791 5.911 16

Disp. of Remaining Intact Hull 361

SOLAS II 1 B2 9.8 Crgo Units Available Required

Static Heel Angle deg 0.0 30.0

Freeboard to Margin Line ft ---- 0.250

Freeboard to Downflooding ft ---- 0.010

Maximum GZ in 20 deg. Range ft 1.032 0.328

Range of Positive GZ deg 58.0 20.0

Area Under GZ Curve m-rad 0.0685 0.0175

Angle Limiting Area deg 20.0 Equil +20

Freeboard to ML With Wind ft ---- 0.000

Freeboard to DF With Wind ft ---- 0.000
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Heel Angle(deg)

Wind Heel GZ Curve

Calc Points Wind Heel Angle

Cmp Name Perm. Flood % Full % Full Dens. Outflow

MT (Dam) (Int) MT/m3 MT

HOLD 0.9500 182 FREE 0.0 1.0000 0

ENGINEROOM 0.8500 72 FREE 0.0 1.0000 0



Tri-Coastal Marine HECSALV DamStab 7.9.30
NIAGARA 4/2/2014 9:29:19 AM

D1-S1-C4 (Defined)

Intact Damaged

T AP ft 7.070 10.139

T FP ft 8.430 7.495

Disp. MT 361 444

KMt ft 16.195 16.231

VCG ft 9.135 8.584

GMt ft 7.060 6.165

LCG ft-MS 3.638 -1.745

LCB ft-MS 3.693 -1.822

TCG ft-CL 0.000 0.000

Angle GZ Draft Aft Draft Fwd Flooded

(deg) ft ft ft MT

0.0 0.000 7.785 8.052 12

1.0S 0.111 7.783 8.052 12

5.0S 0.549 7.741 8.045 12

10.0S 1.061 7.607 8.019 12

20.0S 1.912 7.079 7.860 12

30.0S 2.266 6.335 7.500 13

45.0S 1.845 5.153 6.759 15

60.0S 0.797 3.791 5.911 16

Disp. of Remaining Intact Hull 361

SOLAS II 1 B2 9.8 Crgo Units Available Required

Static Heel Angle deg 0.0 30.0

Freeboard to Margin Line ft ---- 0.250

Freeboard to Downflooding ft 4.821 0.010

Maximum GZ in 20 deg. Range ft 1.832 0.328

Range of Positive GZ deg 60.0 20.0

Area Under GZ Curve m-rad 0.1063 0.0175

Angle Limiting Area deg 20.0 Equil +20

Freeboard to ML With Wind ft ---- 0.000

Freeboard to DF With Wind ft 4.783 0.000
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Z
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t)

Heel Angle(deg)

Wind Heel GZ Curve

Calc Points Wind Heel Angle

Cmp Name Perm. Flood % Full % Full Dens. Outflow

MT (Dam) (Int) MT/m3 MT

CABIN 0.9000 83 FREE 0.0 1.0000 0



Tri-Coastal Marine HECSALV DamStab 7.9.30
NIAGARA 4/2/2014 9:29:19 AM

D1-S1-C5 (Defined)

Intact Damaged

T AP ft 7.070 7.785

T FP ft 8.430 8.052

Disp. MT 361 373

KMt ft 16.195 16.400

VCG ft 9.135 9.024

GMt ft 7.060 6.363

LCG ft-MS 3.638 2.210

LCB ft-MS 3.693 2.220

TCG ft-CL 0.000 0.000

Angle GZ Draft Aft Draft Fwd Flooded

(deg) ft ft ft MT

0.0 0.000 7.785 8.052 12

1.0S 0.111 7.783 8.052 12

5.0S 0.549 7.741 8.045 12

10.0S 1.061 7.607 8.019 12

20.0S 1.912 7.079 7.860 12

30.0S 2.266 6.335 7.500 13

45.0S 1.845 5.153 6.759 15

60.0S 0.797 3.791 5.911 16

Disp. of Remaining Intact Hull 361

SOLAS II 1 B2 9.8 Crgo Units Available Required

Static Heel Angle deg 0.0 30.0

Freeboard to Margin Line ft ---- 0.250

Freeboard to Downflooding ft 5.755 0.010

Maximum GZ in 20 deg. Range ft 1.912 0.328

Range of Positive GZ deg 60.0 20.0

Area Under GZ Curve m-rad 0.1095 0.0175

Angle Limiting Area deg 20.0 Equil +20

Freeboard to ML With Wind ft ---- 0.000

Freeboard to DF With Wind ft 5.715 0.000
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Heel Angle(deg)

Wind Heel GZ Curve

Calc Points Wind Heel Angle

Cmp Name Perm. Flood % Full % Full Dens. Outflow

MT (Dam) (Int) MT/m3 MT

LAZARETTE 0.6500 12 FREE 0.0 1.0000 0
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Summary 
The wooden ship Niagara is due for a refit.  In the upcoming reconstruction, the depth of the 

vessel will be increased by twenty inches and approximately sixteen tons of internal ballast will 

be added.  These changes will greatly improve its safety, allow it to meet stability regulations 

and improve its capabilities.  New wooden structures will be added to the ship to make it 

stronger and more fully meet federal requirements.  The proposed change will not adversely 

affect the vessel’s historic appearance or a visitor’s perception of its authenticity.  The cost of the 

structural modifications alone is estimated to be approximately two million dollars. 

Background for the Refit 

Wooden ships normally require an extensive refit and rehabilitation at twenty years or so age.  In 

particular, regardless of how well they are maintained, fresh water seeps in through the deck, 

causing the wood of the topsides to soften and decay, and the fasteners to corrode.  The deck and 

topside wooden structures are often completely renewed -- traditionally, this is called 

“retopping”.  The vessel’s managers believe this structural rebuild provides an opportunity to 

improve its safety and capabilities, while retaining its historic appearance and authenticity. 

Structural Modifications 

Increase in stability 
Niagara, in its current form does not meet the stability requirements for a vessel of its use, type 

and route.  Intact stability depends on the hull shape and the vertical position of the center of 

gravity (VCG).  From the point of view of the stability regulations, the ship has too little volume 

above the waterline.  The center of gravity is also too high.   
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Here are some illustrations of how watertight volume above the waterline and the center of 

gravity control transverse stability.  When upright, the weight of the vessel and the buoyancy 

force are in line and balance each other (Archimedes’ Principle).  

 

 

 
Upright stability 
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Upright  

When a ship heels from the wind or from passengers shifting to one side, the center of buoyancy 

moves to the lower side. The separation between the weight and the buoyancy force vectors is 

the righting arm (GZ).  This righting force counteracts the heeling force, trying to bring the 

vessel back to the upright position. 

 

 

 

 
Righting moment when heeled 
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Righting 

At high angles of heel, CB moves farther to the lower side, decreasing GZ.  At some point 

vessels with a low VCG and low freeboard, GZ becomes zero and the vessel will capsize.  By 

federal regulation, the capsizing angle must be greater than 80o.  In its current configuration, 

Niagara’s capsizing angle is less than 70o.  In addition, the angle at which water begins enter 

open hatches or vents should be high enough to limit or prevent loss of stability due to 

downflooding. By regulation, this angle should be greater than 60o.  Niagara is currently about 

55o.  As the illustration shows, raising the vessel’s deck can correct both of these deficiencies. 

 
Stability at large heel angles 
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Unfortunately, for a vessel with inadequate intact buoyancy, simply adding ballast (lowering 

CG) has the effect of reducing (the already deficient) freeboard of the vessel, thereby decreasing 

stability.  Only by raising the deck and adding freeboard can Niagara be made sufficiently 

stable.  By analysis, the optimal increase in freeboard has been found to be twenty inches, which 

will correct both deficiencies.  The optimal increase in internal ballast is sixteen long tons.  The 

modified vessel will meet the requirements for partially protected waters as a sailing school ship 

while keeping its existing sail plan. There are no feasible modifications that will enable Niagara 

to sail on Ocean routes. 

Impact of proposed modifications on historic appearance 
The changes in exterior appearance will be small.  Niagara will retain essentially its full rig. The 

deck arrangement is expected to remain the same.    Although the freeboard will increase twenty 

inches, the bulwarks and hammock rail will remain a constant seventy inches in height.  

Therefore, the increase in aspect ratio (hull height above water/hull length) will increase 

approximately 10%.  A visitor standing on deck will not perceive a difference from the current 

arrangement. The current and proposed outboard profile drawing are attached to this report for 

comparison (240802 Current Outboard Profile and 1080800 Proposed Outboard Profile). 

Impact of proposed modifications on sailing operation    
Niagara currently does not meet federal stability regulations for sailing school ships on partially 

protected routes and is allowed to do so only by special arrangement by an earlier agreement 

with the Buffalo Marine Safety Office.  If the Certificate of Inspection was to lapse, or revoked 

for some reason, the inspection process would restart, and it is unlikely that the vessel would be 

granted the previous exemptions. 

Even though Niagara is currently allowed to operate, its range of positive stability and 

downflooding angle are worrisomely low.  Increasing stability will increase its safety and ability 

to survive in extreme conditions 

The ship carries a load line (the familiar Plimsoll mark), which, due to its low freeboard, is near 

immersion in the full departure condition.  Niagara has had to put four of its six guns ashore 

when stored for a long passage.  Raising the freeboard (the load line will be reassigned) will 

allow it to carry the six guns formerly mounted on the vessel, and extend its functional range and 

allow it to carry more fuel, water and supplies (as well as having larger sewage and grey water 

capacities), without submerging the Plimsoll mark.   

Niagara does not have the current legal minimum for headroom in all habitable space.  The 

interior sole will be raised approximately fourteen inches over the current height, which will 

allow it to meet the legal headroom requirements while keeping the same historic feeling below 

deck.  This rise in the sole will allow for additional tank capacity.  The proposed inboard profile 

of the vessel is attached to this report (1080400 Proposed Inboard Profile). 
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Determining the optimal freeboard increase 
The primary effort of this study was directed at determining the optimal way to increase the 

stability of the ship. Currently, the vessel has relatively too high a center of gravity (CG) and too 

little reserve buoyancy (above the waterline).  Both changes have to be made, and be harmonious 

with each other.  Simply lowering the CG by adding more ballast actually has the adverse effect 

of decreasing stability by immersing the vessel more deeply and decreasing stability.  Just 

increasing the freeboard also reaches a limit, as when the deck is raised, the center of gravity of 

the deck loads (passengers, windlass, bowsprit, etc) also is raised.   

Method 
We made five new (virtual) ship models for this study with from 0 ft to 2.5 ft (+ 0.0’, 1.0’, 1.5’, 

2.0’, 2.5’) increase in depth above the existing model, with the rise in depth happening only 

above the existing projected deck edge at side.  Since, due to the current lack of freeboard, 

Niagara’s worst stability occurs in the fully laden, departure condition with a full passenger 

load; we therefore examined that condition, with zero, twenty and thirty tons of additional 

internal ballast (fifteen distinct cases). For each case, the weight and VCG of the lightship were 

both increased parametrically with the increase in depth.   

 
Body plan of existing vessel (HECSALV) 
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Body plan with 2.5’ increase in depth (HECSALV) 
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Results 
The two governing criteria for intact stability under US law involve righting energy to a given 

angle.  Righting energy is a quasi-static measure of the total force required to heel a vessel to an 

angle.  The measures of the force are HZB and HZC, and the integrals of the force are IGZB and 

IGZC.  IGZB is calculated to the critical downflooding angle.  IGZC to the capsize angle. The 

complete results from the fifteen load cases are attached to this report (Niagara HECSALV load 

cases); however, the results are summarized in this single chart.  It is clear that the peak of these 

“energies” occurs at about twenty inches of increase in freeboard, coupled with about sixteen 

long tons of ballast: 
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Damage stability 
Damage stability measures a vessel’s ability to withstand flooding and remain stable and upright.  

For Niagara, the requirement is that it must withstand the flooding of single compartment. The 

ability to survive damage generally increases with reserve buoyancy above the waterline.  

Currently, the bulkhead separating the engine room from the hold is not watertight.  Although 

Niagara will remain afloat if the engine room/hold compartment is damaged, it does not meet 

the federal damage stability requirements.  After the proposed increase in depth, Niagara’s 

safety and ability to withstand damage increases, and it will meet all the damage requirements. 

Therefore, the watertight bulkheads can remain in the current position following the refit.  

However, the scantlings of the bulkhead stiffeners will change due to the increase in pressure 

head, and all the bulkheads will necessarily be rebuilt. Hence, the positioning of the bulkheads 

may be changed to optimize use of interior spaces.  Complete damage results for are attached 

(Niagara Damage Stability 1-5). 

 

Structural analysis 
Niagara’s structure is deficient in many areas in accordance with the national classification 

societies’ building rules.  In particular, the keelsons, deck edge, as well as transverse frame 

strength are deficient.  These weaknesses increase with the increases in depth and draft from the 

hull modifications.  The greatest deficiencies are at the deck edge and the near the keel. In order 

to compensate for that, some of these structures, which will have to be removed for the 

reconstruction, will be replaced with larger, heavier structures as shown in the illustration below.   

 

Existing compared to proposed midship section 
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The strength of transverse framing will remain deficient according to standard, wooden ship, rule 

base design; however, direct calculation show that those structures and others are sufficiently 

strong.   

Cost Estimate 
A cost estimate of the repair was not included in the deliverables for this report.  However, to 

calculate the change in lightship weight and center of gravity of the refit, we are able to estimate, 

based on our experience with similar wooden ship projects, that the total volume of wood, 

including offcuts and wastage, will be approximately 95,000 board feet.   

 

Based on our work on similar wooden ship construction and repair, we believe this figure could 

be 35% to 40% of the total project cost.   

Summary 
Raising the deck by twenty inches and adding approximately sixteen tons of internal ballast to 

Niagara in its upcoming refit is technically feasible.  Moreover, this change will substantially 

enhance the safety and capability of the vessel. It is our belief, based on similar projects, that the 

proposed work could be achieved in eight months or less, if properly funded and managed. 

Further Work 
Before the actual refit work begins, we suggest that the following tasks be done: 

• 3D model of the new hull surface 

• 3D virtual model of all the significant wooden structures in the refit hull 

• Specification of timber grades for refit 

• Bill of materials for lumber and fasteners for the refit 

• Analysis of optimal use of added volume 

• Powering and propulsion analysis 

 

 
. 

 

 

total timber 94635 bd-ft

average cost of timber $ 5.00 /bd-ft

timber cost $473,173

unit labor cost $ 1,276 /man-wk

total labor 1144 man-wks

labor cost $1,459,744

lumber + labor $1,932,917
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