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EXECUTIVE SUMMARY 

The Joint Base Pearl Harbor Hickam (JBPHH) water system serves approximately 

93,000 people through over 400 miles of water mains. Water originates from three un-

derground sources: the Waiawa, Aiea-Halawa, and Red Hill Shafts, with a combined 

production capacity of up to  gallons per day. In November 2021, the Red Hill 

Shaft was contaminated with jet fuel and was subsequently shut down and physically 

disconnected from the distribution system.  Out of an abundance of caution, use of the 

Aiea-Halawa Shaft was also discontinued. 

To assess the existing water system capacities and plan for future emergencies, AH/BC 

Navy JV, LLC (AH/BC) was retained to develop a hydraulic model of the Navy water 

system and the consecutive system owned by the US Army. AH/BC conducted several 

field visits to gather infrastructure data and perform field testing. The water system 

model was developed using Bentley Systems, Inc. WaterGEMS® V10 software (Wa-

terGEMS) and calibrated using both field and historical operation data. 

AH/BC modeled the system under its design configuration and its existing configura-

tion, and investigated additional scenarios involving potential emergency events, in-

cluding loss of storage or the loss of the Waiawa shaft. System performance was as-

sessed based on water pressures, tank levels, available fire flow (FF), and water age. 

Based on the modeling results, AH/BC determined that the water system is hydrau-

lically sound and not in any need of distribution system capacity improvements. Existing 

system limitations are primarily due to inadequate water production capacity. Without 

supplemental sources, the system cannot sustain the historical maximum day demand 

(MDD). Other than bringing the Aiea-Halawa Shaft back online during peak periods, 

JBPHH may want to investigate means of conserving water. A comprehensive water 

use study and a leak detection survey should be performed to help identify excessive 

water losses.  

(b) (3) (B)
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NAVAL FACILITIES ENGINEERING SYSTEMS COMMAND 
PACIFIC (NAVFAC PAC) 

STATEMENT OF WORK 

DATE:  26 April 2022 

A/E CONTRACT NO.:  N62470-19-D-4001 

STATEMENT OF WORK NO.:  Modification No. 1 

MODIFICATION NO. 1 
The execution of this task order modification removes the remaining Task 3 – Flushing and 
Incident Response Support, which were not utilized in emergency response activities, and adds 
Task 5 – Training.   

I. PROJECT IDENTIFICATION

Project Title:  Hydraulic Water Modeling 

Project Location:  Joint Base Pearl Harbor Hickam (JBPPH), Hawaii 

II. REFERENCES:

The Contractor selected for this contract is expected to have a great wealth of industry 
knowledge and common practices.  In addition, the following should be referenced for this 
project: 

a. Hawaii Administrative Rules (HAR), Title 11, Chapter 20, Public Water Systems
b. Unified Facilities Criteria, UFC 3-230-01, Water Storage and Distribution,

1 September 2018.
c. Unified Facilities Criteria, UFC 3-230-02, Operation and Maintenance: Water Supply

Systems, 10 December 2019.
d. Utility System Assessment (USA) of the Joint Base Pearl Harbor-Hickam Potable Water

System, May 2015

III. BACKGROUND/OBJECTIVE:

The JBPPH drinking water system serves approximately 70,000 people, including a consecutive 
water system operated by the Army.  The water sources for the system are three groundwater 
sources, which are disinfected and fluoridated before distribution to Navy customers.   

One of the groundwater sources, Red Hill Shaft, was contaminated with jet fuel in November 
2021, and the contaminated water entered the distribution system. Red Hill Shaft and Halawa 
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Shaft discontinued production shortly after this discovery. Residents in affected areas of the 
distribution system have been displaced, and the ultimate goal is to be able to declare the 
drinking water safe and return families to their homes. Efforts are currently underway to flush 
the distribution system utilizing the main Waiawa Shaft source, which supplies the majority of 
the water system and is not contaminated. 

The objective of this project is to support flushing and other urgent incident response activities 
related to the contamination of the JBPPH drinking water system through hydraulic model 
simulations, data analysis and the creation of visual presentations.  The secondary objective of 
this project is to develop a hydraulic model of the current JBPPH drinking water system for 
capacity and emergency response planning purposes. 

The deliverables will be hydraulic model output data, graphics and analysis summaries to 
support the incident responses team on base, including progress of flushing the distribution 
system, as well as, a new hydraulic model provided in digital format and summary report.   

IV. SPECIAL INSTRUCTIONS

A. The fee proposal shall be submitted with a separate breakdown of costs by work efforts and by
personnel in order to facilitate the review of the proposal.

B. The A/E shall record minutes of all meetings and phone conversations and shall forward a copy
of the minutes to the Engineer-in-Charge (EIC) within seven calendar days.

C. The A/E shall forward submissions directly to those concerned as specified in Section VIII.
Reports shall be submitted by first class mail.  Meeting minutes and the Work Plan shall be
submitted electronically.

D. The A/E shall coordinate all field evaluations and inspections with activity personnel and
obtain all necessary clearances from the appropriate activity personnel to enter and perform all
required fieldwork.  The A/E shall inform the EIC and the installation Point of Contact (POC)
of the field work schedule.

E. All field work shall be coordinated through the installation POC.

F. All text shall use Microsoft Word.  Provide all spreadsheets using Microsoft Excel and
drawings using Adobe pdf.  GIS data acquired during the field evaluation shall be submitted
for incorporation into the installation GIS mapping program.  Provide ArcGIS mxd map files
for drawings implementing GIS data.  Final documents shall also be provided electronically in
Adobe Acrobat PDF format to ensure a single file that is an “exact” duplicate of what was
provided as a deliverable including all tables, maps, appendices, etc.  Other formats (i.e., Word,
Excel, etc.) shall also be provided, but shall be in addition to the PDF file.

Each CD shall be labeled with contract and delivery order number, document title, activity
name, and final document approval date.  Each CD shall include all correspondence, meeting
minutes, project documentation, etc. in the project file denoted with the contract number and
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delivery order number, activity name and location.  Upon completion of the project, the entire 
project file shall be included on a CD (excluding GIS data which is a separate deliverable). 

G. OPSEC requirements are applicable when contractor personnel have access to or generate
covered defense information (CDI) as defined in DFARS 225.204-7012. As such, OPSEC
Measures (i.e., the planned action to conceal or protect identified critical information and
indicators from disclosure, observation, or detection and to protect the same from collection)
are applicable to this requirement. Contractor employees shall not discuss or disclose any
information provided to them in the performance of their duties to parties other than authorized
Government and/or Contractor personnel who have a "need to know" in accordance with the
"Authorized Use and Non-Disclosure Agreement & OPSEC Certification of Understanding"
executed by the Contractor which is incorporated in full by reference herein. Contractor shall
not use any information or documentation provided by the Government or developed under
this requirement for other purposes without the consent of the Government Contracting Officer
IAW DFARS 252.204-7000. Contractor shall not release to anyone outside the Contractor's
organization any unclassified information, regardless of medium (e.g., film, tape, document,
etc.), pertaining to any part of this contract or any program related to this contract, unless the
Contracting Officer has given prior written approval IAW DFARS 252.204-7000.

Markings: All deliverables/submittals generated by the Contractor shall be properly marked.
Technical information shall also be marked with appropriate Distribution Statements and
Export Control warnings in accordance with DoDD 5230.24 and program Security
Classification Guidance. Certain information provided by the government may require unique
handling, storage and or release/dissemination procedures. Contractors are cautioned to study
“Authorized Use and Non-Disclosure Agreements & OPSEC Certification of Understanding"
and comply accordingly.

Note: the following clauses have been incorporated in this solicitation/contract - DFARS
252.204.7000 Disclosure of Information, 252.204-7008 Compliance with Safeguarding
Covered Defense Information Controls, and 252.204-7012 Safeguarding Covered Defense
Information and Cyber Incident Reporting. DFARS Clause 252.204-7000 restricts the release
of unclassified information outside contractor's organization without prior Contracting Officer
permission, with exceptions; DFARS Clause 252.204-7008 requires contractor compliance
with Safeguarding Covered Defense Information Controls; and DFARS 252.204-7012 requires
contractor to provide adequate security for all covered contractor information systems
(including implementation of NIST 800-171 CUI requirements) and to comply with cyber
incident reporting requirements.

V. SCOPE OF WORK

The A/E shall be responsible for performing the following services under this delivery order: 

Task 1:  Kick-Off Meeting & Project Management 

The Contractor project manager shall schedule a kickoff meeting conference call within one (1) 
week after the notice to proceed with the NAVFAC PAC Engineer in Charge (EIC) and Activity 
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POCs. The meeting will be no longer than one (1) hour in duration. The intent of the call will be 
to introduce the key project team members and explain their roles, establish the lines of 
communication, and review the project tasks to ensure a common understanding of the Navy’s 
objectives and requirements under this task order.   

The Contractor shall present a project schedule of critical project milestones, including a site 
visit schedule, for discussion and approval. The requirements for site and building access will 
also be discussed and confirmed during this call so that approvals can be arranged prior to the 
start of work. The Contractor will be responsible for preparing and submitting all required 
documentation prior to scheduling the site visits for Task 3 and 4.  The Contractor shall 
coordinate with NAVFAC PAC and Activity POCs to obtain daily data for Task 3 and provide a 
request for information (RFI) that is needed for model development under Task 4, including but 
not limited to, current water utility GIS data, as-built drawings and specifications for water 
infrastructure, historical water meter readings and SCADA data, population and housing/building 
occupancy data. 

The Contractor shall provide kickoff meeting minutes within three days of the kickoff meeting 
electronically to the EIC. The minutes will include action items assigned to designated personnel 
for comment and distribution. 

The Activity POCs will provide a list of Government personnel and their contact information 
who will be providing input during the project.  

Routine project management activities (e.g., reporting, invoicing, status calls and meetings, etc.) 
will be completed as part of this task. 

Task 2: Develop Abbreviated Accident Prevention Plan and Project Work Plan 

The draft plans will be submitted electronically to the EIC. The Contractor will incorporate all 
government comments prior to finalization. The final plans will also be submitted electronically. 
There will be no hard copy deliverables for this task.  

Task 3:  Flushing & Incident Response Support 

Subtask 3A: Flushing of the JBPPH distribution system and laboratory testing is ongoing to 
ensure that contaminated water has been expelled from the system.  The Contractor shall make 
the minimal necessary modifications to the existing 2014 WaterGEMS hydraulic model of the 
JBPHH drinking water distribution system, provided by the Government, to enable contaminant 
tracking in all housing areas, including but not limited to Aliamanu Military Reservations, Red 
Hill Housing, Hickam Housing and Airfield, and the Ft. Kamehameha/HIANG/Mamala areas, 
and provide graphical analyses of contaminant dispersal and removal from the system.  For this 
purpose, the Contractor shall perform up to 100 hydraulic model runs.  The Contractor shall use 
GIS to provide up to 100 color-coded maps depicting the progress of daily flushing activities and 
laboratory test results with analysis summary narratives.   
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The Contractor shall provide intermediate updates to the existing hydraulic model to support 
these efforts, including a skeletonized representation of the water system in the Aliamanu 
Military Reservations, Red Hill Housing, Hickam Housing and Airfield, and the Ft. 
Kamehameha/HIANG/Mamala areas.  The newly developed model in Task 4 shall be deployed 
for Task 3 purposes as soon as it is available. This will likely be an “interim” model since the 
field testing necessary for calibrating the updated model is a longer term effort covered under 
Task 4. 

Subtask 3B: The Contractor shall provide ad hoc onsite support for up to two (2) weeks.  Tasks 
include attendance of face to face meetings, providing technical expertise on water quality 
concerns, flushing activities, hydraulic modeling, data analysis and visualization, and related 
support at the discretion of the Activity POCs. 

Task Order Modification No. 1 removes the remainder of Task 3 work from the Statement of 
Work. 

Task 4:  New Hydraulic Model 

The Contractor shall develop a new model of the water distribution system using Bentley 
WaterGEMS software that is compatible on version 10.00.00.40. The new hydraulic model shall 
include representation of the entire water system consisting of mains 6 inches in diameter or 
greater, including in the Aliamanu Military Reservation, Red Hill Housing, Hickam Housing and 
Airfield, and the Ft. Kamehameha/HIANG/Mamala areas, and all areas represented in the 
existing 2014 hydraulic model.   

The Contractor shall perform a field visit for up to 4 weeks to conduct model calibration 
activities, including inspection of all pump stations, tanks, valves, control systems, and other 
critical areas requiring field verification; determination of Hazen-Williams “C” factors for up to 
10 representative water mains; hydrant flow testing at up to 10 locations to determine available 
firefighting capacities; pressure logging; and tracer studies to support all testing efforts and 
confirm flow paths, controls, and temporal and spatial consumption patterns.  The Contractor 
shall then calibrate the WaterGEMS model by using available operational and field data. 

The Contractor shall utilize the new WaterGEMS model to determine residual pressures under 
fire flow conditions and peak conditions, identify deficiencies, and evaluate the adequacy and 
improvements required – near-term and long-term – for the water distribution system to satisfy 
current and future water demand and fire flow requirements. This task will include modeling of 
twelve (12) scenarios including baseline conditions and seasonal variation in production capacity 
to evaluate options for future improvements. 

The Contractor will describe all steps in developing the new WaterGEMS model, discuss 
identified deficiencies, and recommend improvements to the water distribution system in a 
Summary Report.  The Contractor will submit the draft report electronically to the EIC for 
review and comment. The Contractor will incorporate government comments into the final draft. 
The final version shall be submitted in hard copy and electronic format to the EIC. 
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Task 5:  Training 

The Contractor will provide on-site training on the new WaterGEMS model to Government staff.  
Training will be up to one week in duration for up to six (6) persons.  The training will, at a 
minimum, include a review of hydraulics, an introduction to the software, the specific 
assumptions used to develop the model, and demonstrations of how to update the model and run 
scenarios.  A minimum of two (2) hands-on exercises will be included for students to practice 
how to update the model and run scenarios.   

Draft training materials in electronic format will be provided to the EIC at least three (3) weeks 
before training begins.  The Contractor will incorporate government comments into the final 
training materials.  Final training materials will be provided to students in hard copy format and 
to the EIC in electronic format at the start of training. 

On-site training will be conducted following delivery of the final hydraulic model report and 
updated model.   

VI. MEETING AND REPORTS

A. Task 1 Kickoff Meeting – The A/E shall hold a kickoff meeting teleconference with the
installation POC and EIC.

B. Task 2 Accident Prevention Plan and Project Work Plan – The A/E shall submit an
accident prevention plan and project work plan.

C. Task 3 Flushing and Incident Response Maps  The A/E shall submit up to 100 color
coded maps depicting progress of daily flushing activities, laboratory test results, hydraulic
model outputs, and analysis summary narratives.

D. Task 4 Draft Hydraulic Model Report – This draft report will be provided in hard copies
along with compact discs and distributed as shown below.

E. Task 4 Final Hydraulic Model Report & Updated Model – Final report will be provided
in hard copies along with compact discs and distributed as shown below.

F. Task 5 Draft Training Materials – Draft training materials will be provided in electronic
format and distributed as shown below.

G. Task 5 Final Training Materials – Final training materials will be provided in hard copy
and electronic format and distributed as shown below.

VII. COMPLETION DATES

Kickoff Meeting  No later than (NLT) one (1) week after notice to proceed  
Teleconference
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Accident Prevention Plan NLT one (1) week after notice to proceed 
& Project Work Plan 

Flushing Operations   NLT 90 calendar days after notice to proceed 
Data Analysis &  
Graphical Presentations 

Draft Hydraulic Model NLT October 15, 2022 
Report 

Govt Review Meeting NLT 14 calendar days after submittal of Hydraulic Model Report  

Final Hydraulic Model NLT 30 calendar days after Govt Review Meeting 
Report & Updated Model 

Draft Training Materials NLT three (3) weeks before training begins 

Final Training Materials NLT start of training 

On-Site Training NLT November 30, 2022 

Work completion date shall be no later than December 30, 2022. 

VIII. DISTRIBUTION OF DOCUMENTS

A. Submittals should be forwarded to the addresses below in accordance with the time
frame established in Section VII of this document.  The following distribution of
documents will be made for each deliverable:

Work Plan 
Draft Final

NAVFAC PAC EIC 1 electronic copy 1 electronic copy 

Flushing Operations – Data Analysis 
& Graphical Representations 

 Final
NAVFAC PAC EIC 1 electronic copy 

Updated Hydraulic Model &  
Summary Report 

Draft Final
NAVFAC PAC EIC 2 hard copies 2 hard copies 

1 electronic copy 1 electronic copy 
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Training Materials 

Draft Final
NAVFAC PAC EIC 6 hard copies 

1 electronic copy 1 electronic copy 

B. Addresses:

NAVFAC PAC, Engineer in Charge:
NAVFAC PAC
ATTN: 
258 Makalapa Drive Suite 100
JBPHH, HI 96860

(b) (6)
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ABBREVIATIONS AND ACRONYMS 

°F 

AAFES 
AC 
ADD 
AFB 
AH/BC 
AMR 

CDROM 
CI 

DI 

EPS 

FF 
FIFO 
FISC 
Ft 
FY 

GAC 
GIS 
gpm 
gpd 
GPV 

HDPE 

JBPHH 

LIFO 

MDD 
mg/L 
MG 
MGD 
MSL 

NAVFAC 
NEX 
NGIS 

PHD 
PRV 
psi 
PVC 

RMSE 

degrees Fahrenheit 

Army & Air Force Exchange Service 
asbestos-cement 
average daily demand 
Air Force Base 
AH/BC Navy JV, LLC 
Aliamanu Military Reservation 

compact disc, read-only memory 
cast iron 

ductile iron 

extended period simulation 

fire flow 
first in first out 
Fleet and Industrial Supply Center 
feet 
Fiscal Year 

granular activated carbon 
geographic information system 
gallons per minute 
gallons per day 
general purpose valve 

high-density polyethylene 

Joint Base Pearl Harbor – Hickam 

last in first out 

maximum daily Demand 
milligrams per liter 
million gallons 
million gallons per day 
mean sea level 

Naval Facilities Engineering Systems Command 
Navy Exchange 
Navy Gateway Inns & Suites 

peak hourly demand 
pressure reducing valve 
pounds per square inch 
Polyvinyl chloride 

root mean squared error 



SCADA supervisory control and data acquisition 
SPS sewer pump station 
SS steady state 
SUBASE Submarine Base 

TDH  total dynamic head 

US United States 

WaterGEMS WaterGEMS® V10 



APPENDIX C 

C-Factor Test Location Maps

(12 PAGES) 



























APPENDIX D 

Hydraulic Model Description 

(12 PAGES) 




























