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July 8, 2022

His Excellency, Governor Christopher T. Sununu
and the Honorable Council

State House

Concord, New Hampshire 03301

REQUESTED ACTION

© Authorize the Department of Environmental Services (NHDES)} to amend a SOLE SOURCE agreement {PO
# 7003054) with Research Triangle Institute, doing business as RTI International (RTI), (VC# 171105-B001),
Research Triangle Park, NC, by increasing the contract by $103,450 to $331,678 from $228,228 to allow
for needed enhancements, modifications, and updates to the Amanzi Forecast System {formerly known
as the RiverTrak Forecast System), and to extend the completion date to December 31, 2023 from
December 31, 2022, upon Governor and Council approval. 100% Capital (General) Funds. The original
agreement was approved by G&C on November 18, 2020 item# 99 and amended on October 21, 2021
itemit 88.

Funding is available in the account as follows:
T " . EY2023

03-44-442030-93090000-034-500161 $103,450

Dept. Environmental Services, L21: 1-V2 Dam Repairs & Reconstruction, Capital Projects

EXPLANATION

Under NH RSA 483-D:1, NHDES was directed to develop a computer model to assist in managing flows in
the Winnipesaukee River Basin. The original agreement with RTI to modernize the RiverTrak® was SOLE
SOURCE because the forecasting and reservoir operations modeling systems produced by RTl are custom
applications of software modules that could only be upgraded by RTI. This request for amendment #2 is
SOLE SOURCE because RTI is the only vendor available to also provide the needed system enhancements
for the modernized Amanzi Forecast System without a full redevelopment of the underlying models and
interfaces.

in 2001, NHDES procured the services of RTI to provide and support the RiverTrak® Forecast System. The
agreement to modernize the RiverTrak® Forecast System to the Amanzi Forecast System was begun in
2020 and then NHDES, in consultation with DolT, amended the agreement in 2021 to move the system to
the industry standard AZURE Cloud environment. NHDES is now requesting Amendment #2 with RTI to
provide for enhancements to the Amanzi Forecast System that will allow for a fully functional and useful
forecast system, and to extend the end date. The extension is needed to allow reasonable time for the
one year host and support services on the AZURE Cloud environment, which will officially start once the
enhancements have been implemented. These enhancements include changes to the underlying
hydrologic models, user-interface enhancements, data ingest and processing enhancements, additional
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His Excellency, Governor Christopher T. Sununu
and the Honorable Council
Page 2

calibration of the Long-Term Winnipesaukee Basin Optimization Model, enhancements to the manual
data-entry interface, and creation of mobile-ready versions of Amanzi webpages. The proposed
enhancements are further detailed in Exhibit B — Services for Amendment 2.

RTI has agreed to amend the current agreement and to provide the additional services necessary to
provide enhancements to the Amanzi Forecast System, and to officially start the one year host and support
services on the AZURE Cloud environment upon completion of the enhancements. To date, $128,492 has
been spent of the contract amount of $228,228.

This Amendment has been approved by the Department of Justice as to form, substance and execution.

Vil

Robert R. Scott, Commissionéf/

We respectfully request your approval.




AMENDMENT #2
TO
AGREEMENT
BETWEEN THE
NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES
AND
RTI ITERNATIONAL

ENHANCEMENTS, MODIFICATIONS AND UPDATES TO THE
AMANZI™ FORECAST SYSTEM

WHEREAS under NH RSA 483-D:1, the State of New Hampshire Department of Environmental Services
{“NHDES”} was directed to develop a computer model to assist in managing flows in the
winnispesaukee River Basin.

WHEREAS to fulfill this requirement, in 2001, NHDES procured the services of Riverside Technology
Incorporated (now doing business as RTI International) to provide and support the RiverTrak® Forecast
System,

WHEREAS, in 2020, NHDES has entered into a Sole Source Agreement with RTI in an amount not to
exceed $198,908 to modernize the RiverTrak®© Forecast System through December 31, 2022 which
was approved by Governor and Council on November 18, 2020 as Item 94.

WHEREAS, in 2021, NHDES, in consultation with the Department of Information Technology (“DolT"),
executed a Sole Source Amendment 1 to the Agreement to increase the not to exceed amount from
$198,908 to $228,228 to provide funds for RTI to host and support the Amanzi™ Forecast System in an
industry standard AZURE Cloud environment for one year, which was approved by Governor and
Council on October 27, 2021 as Item 88.

WHEREAS the upgraded RiverTrak® Forecast System is referred to as a new system called the
Amanzi™ Forecast System (“AFS”).

WHEREAS, it was anticipated that following the initial deployment of the AFS to the development
servers, several enhancements, modifications, and updates were identified that were not included in
the original contract.

WHEREAS, NHDES has determined that, because the forecasting and reservoir operations modeling
systems produced by RTI are custom applications of software modules, they can only be upgraded by
RTI; and,

WHEREAS, NHDES and RTI have agreed that the one year of host and support the AFS in an industry
standard AZURE Cloud environment that was approved under Amendment 1 will officially begin upon
completion of the proposed enhancements, modifications, and updates to the AFS and that an
extension of the Agreement is necessary and appropriate.



WHEREAS, NHDES wishes to execute an Amendment 2 to the Agreement to provide an additional
$103,450 to allow for the needed enhancements, modifications, and updates to the AFS to be
completed by RTI, and to extend the end date of the Agreement to December 31, 2023.

NOW THEREFORE, amend the original Agreement as Amended between NHDES and RT| as approved by
Governor and Council on October 27, 2021 as Item 88 in the following manner:

Change section 1.7 {Completion Date) in the General Provisions of the Agreement to read: December
31, 2023.

Change section 1.8 (Price Limitation) in the General Provisions of the Agreement to read: $331,678.

Revise Exhibit B (Scope of Services), by inserting SERVICES FOR AMENDMENT 2, consisting of pages B-2
through B-6 at the end of the current Exhibit B to reflect the additional needed services.

Revise Exhibit C (Price And Payments) to insert Table C-3 to address the revisions to Exhibit B, SERVICES
FOR AMENDMENT 2.

All other conditions outlined in the contract shall remain in effect,.

Jely? Ly

Robert R. Scott, C/ommissioner icia D. Brown, SSES Finance, Proposals/Contracts
Department of Environmental Services RT! International
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Asmsta nt Attorney General

Department of Justice
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RTI International
Enhancements to the Amanzi Forecast System
Exhibit B — Services For Amendment 2
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2.4

EXHIBIT B
SCOPE OF SERVICES FOR AMENDMENT 2

WORK TO BE PERFORMED BY THE CONTRACTOR

Work Program: The Work Program, as described below in Section 2, contains certain
technical and professional activities to be performed with the funds pursuant to this
Agreement.

Contractor Assurance: RTI International, heretofore known as the “Contractor”, in
consideration of the compensation to be provided pursuant to this Agreement, hereby
covenants and agrees to perform and carry out in a satisfactory and proper manner, as
determined by the New Hampshire Department of Environmental Services (NHDES),
those activities identified and more particularly described below in the Work Program
(individual work tasks and services).

WORK PROGRAM

Title: Enhancements to the Amanzi Forecast System
Objective: Under the scope of work in the initial contract a replacement system known
as the Amanzi Forecast System {AFS) has been developed and implemented on RTI
International’s development servers. Through the course of this development work and
subsequent beta testing several enhancements, modifications, and updates were
identified that were not included in the scope of work of the original contract.

Background/Description: On November 18, 2020 Governor and Council {item# 94)
approved the request for NHDES to enter into a sole source contract with RTI
International for the amount of $198,908 with the express purpose of developing a
modernized replacement for the legacy Rivertrak forecasting system. in addition, on

October 27, 2021 as Item# 88, Governor & Executive Council also approved Amendment

1 to this contract provisioning 12-months of support and hosting of the new system,
known as the Amanzi Forecast System {AFS), on RTI International’s cloud-based servers.
This amendment increased the total contract price by $29,230 to $228,228.

In the course of ongoing development of the Amanzi Forecast System, NHDES has identified
several areas for enhancement, not included in the original contract scope of work, that
should be addressed in order to provide for a fully functional forecast system and useful
public webpages. These areas for enhancement are laid outin the tasks described below in
section 2.4. The proposed enhancement work would increase the total contract price by

$103,450 to $331,678.

Tasks: Contractor shall perform the following tasks and provide the deliverables
described herein:

B-2
Contractor Initi
Date
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RT! International
Enhancements to the Amanzi Forecast System
Exhibit B — Services For Amendment 2

Task A:_Update Amanzi Forecast System OpTable — Under this task, Contractor shall
make updates to the Amanzi Forecast System OpTable. The OpTable is the hydrologic
model (computational engine) that is used to model the watersheds and reservoirs in
the NHDES watersheds. The OpTable includes the Res) model that is used to route flows
through lakes and reservoirs using level pool routing. There are several reservoirs
within NHDES watersheds where the dam is hydraulically separated from the main
reservoir pool, and as such the level pool routing implemented in Res) is not appropriate
for calculating dam releases at these locations. Under this task, Contractor will update
the Resl reservoir model code to allow the use of observed pool elevations at the dam
to calculate releases in the Amanzi forecast system.

Task B: User Interface Enhancements — Under this task, Contractor shall implement a
number of user interface enhancements requested by NHDES as outlined below:
1. Recreate Flood Monitor Plots in the Amanzi Forecast System — The Contractor

will work with NHDES to understand, replicate, and improve on the NHDES
Flood Monitor Plots generated by the existing Rivertrak Forecast system within
the Amanzi Forecast System. This will include reservoir, lake, flow, and subbasin
plots. These plots shall also include a graphical representation of important
water levels and flows on the plots such as “Spillway Crest”, “High Flow”, etc.

2. Add Functionality to Download Timeseries Data — The Contractor will add the
ability to download all the timeseries associated with a particular plot. The
Contractor will build this functionality as a “one-click” download of source
timeseries data to CSV format in the Amanzi Forecast System.

3. Add Mean Lake Level Timeseries — The Contractor will add mean lake level
timeseries to the Amanzi Forecast System and include on plots for both Lake
Winnipesaukee and Lake Winnisquam. Additionally, Contractor will develop a
generalized system to allow mean lake levels to be added to additional sites in
the future and to allow for periodic updates to all mean lake level timeseries
defined in the Amanzi Forecast System. ’

4. Add Useful Links to Amanzi Forecast System Web Portal - Under this task,
Contractor will add a Useful Links page to the new Amanzi website. This page
will be accessible to both public users as well as internal NHDES Dam Bureau
users. This page will include links to useful webpages for both hydrologic and
meteorological data such as the USGS New Hampshire stream-gauging
webpage, New England District of U.S. Army Corps of Engineers webpage, and
others. ’

S. Add Snow Sampling Data Page - Periodically throughout the winter months,
NHDES publishes snow sampling data that is collected as PDF files on the
existing Real-Time Data Webpage. Under this task, Contractor will add a new
page to the public Amanzi website where NHDES can post future snow sampling

B-3
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RTI International

Enhancements to the Amanzi Forecast System
Exhibit B — Services For Amendment 2

data PDFs. Contractor will include an administration page where NHDES staff
can upload new PDF files and have them display on the public website.
Additional Plots for Winnipesaukee Basin Optimization Model - The initial
optimization/ensemble model plots for the Winnipesaukee basin were limited
to Pool Elevation and Reservoir Release “spaghetti” plots. Under this task,
Contractor will configure additional “spaghetti” plots to display Mean Areal
Precipitation (MAP) traces and Snow Water Equivalent (SWE) traces. These
additional plots will allow for better understanding of Optimization Model
outputs by NHDES Dam Bureau staff tasked with watershed management and
flood forecasting.

Build Operations Update Interface - Under this task, Contractor will build a
custom data entry page for NHDES staff to enter operations updates, in text
format, at a total of 13 dam sites and other key locations. Contractor will also
add a tab on the public web page that allows public users to see operations
information entered by NHDES Dam Bureau staff. Contractor will add
functionality such that when a user views operations updates for a given site,
they will see all operations updates for all sites within the basin.

Add Median Timeseries to Winnipesaukee Basin Model Optimization Plots —
Under this task, Contractor will add functionality to calculate and display a
Median timeseries for each of the “spaghetti” plot outputs from the
Winnipesaukee Basin Optimization model. This functionality will allow NHDES
Dam Bureau staff tasked with watershed management and flood forecasting to
quickly view the median guidance output from the Winnipesaukee Basin
Optimization model and make improved operational decisions.

Task C: Data Ingest and Processing Enhancements — Under this task, Contractor shall

implement a number of data ingest and processing enhancements requested by NHDES
Dam Bureau as outlined below:

Transfer of Historical Data from Legacy System - Contractor will transfer several
decades worth of historical data from the legacy Rivertrak forecast system to
the new Amanzi Forecast System. This will involve first evaluating what data is
in the existing database and how it can be “mapped” over to the Amanzi
Forecast System database. Contractor will coordinate with NHDES Dam Bureau
staff to verify timeseries are mapped correctly before the data is finally ingested
into the Amanzi Forecast System database.

Secure File Transfer of Real-Time Gauging Data — NHDES Dam Bureau maintains
a network of over 40 real-time hydrologic gauging stations and the data
downioad and database archive system, known as Xconnect, which houses the
real-time data from this network of gauges. The real-time data from Xconnect is

B-4
Contractor Initial
fe A



RTI International
Enhancements to the Amanzi Forecast System
Exhibit B — Services For Amendment 2

ingested by the legacy Rivertrak forecast system and is vital to the performance
of any real-time forecast system. Under this task, Contractor will set up a secure
FTP site (SFTP) that will be used to transfer timeseries data files from the
Xconnect system to the new Amanzi Forecast System. This work was not
included in the original contract scope of work because it was assumed that
NHDES would host the new Amanzi Forecast System on its own NHDolT-
maintained servers. However, the contract was amended to include support and
hosting on RTI International’s cloud-based servers, which requires the
development of a secure method for file transfer from NHDES' Xconnect
system.

3 Database Query Access and Training - Contractor will work with NHDES Dam
Bureau staff to create custom queries and scripts to extract any and all required
data from the new Amanzi Forecast System database. Additionally, Contractor
will train NHDES Dam Bureau to use and create new queries and scripts such
that staff can access the required data as desired.

4. Documentation of Secure APl Data Access — Contractor will prepare instructions
and documentation on the web service Application Programming Interface (API)
to help users access timeseries data programmatically. Well-documented API
data access will allow public users, internal NHDES users, and external
consumers of NHDES’ hydrologic data {such as USGS, USACE, NWS and others)
to create automated download processes for NHDES' real-time hydrologic data.

5. Create Snow Sampling Data Timeseries - Contractor will define and add new
timeseries to the Amanzi Forecast System to store snow-water equivalent and
snow depth measurements collected from NHDES Dam Bureau’s snow sampling
program. Contractor will update the manual data entry page to allow authorized
users to enter snow sampling measurement data and will configure plots to
display this data on the public observation webpage. This work will allow for
better archiving of NHDES Dam Bureau snow sampling data, as well as irﬁproved
visualization of this data for both public and internal users.

Task D: Additional Calibration of Winnipesaukee Basin Optimization Model — Under this
task, Contractor shall perform additional calibration and testing of the Winnipesaukee
Basin Long-Term Optimization Model. While Contractor has already performed several
rounds of initial calibration and implementation of updates found from discussions with
NHDES to improve Optimization Model performance, it is believed by NHDES that
additional calibration efforts may serve to fine-tune model performance. In particular,
NHDES requests additional calibration by Contractor of the objective function with
respect to utility value weighting on high outflows and adjustments to the Winnisquam
guide curve objective function component. If it is found that additional calibration
adjustment incur an adverse impact on model performance, due to inherent trade-offs
in management of the Winnipesaukee River Basin, Contractor shall revert calibration to

B-5
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RTI International
Enhancements to the Amanzi Forecast System
Exhibit B — Services For Amendment 2

2.5

2.6

2.7

the current suitable parameter values.

Task E: Enhance Manual Data Entry — Contractor shall add functionality to the Manual
Data Entry web page in the Amanzi Forecast System to allow users to see discharge
estimates based on entered dam gate settings. NHDES Dam Bureau users will be able to
change gate settings and then calculate the new estimated discharge based on current
observed pool elevation. Additionally, NHDES Dam Bureau users will have functionality
to edit both pool elevations and gate settings within this interface and re-calculate
estimated discharge under different scenarios. This work will allow for improved
accuracy of forecasts from the Amanzi Forecast System as well as adding improved
discharge-estimate functionality for NHDES Dam Bureau staff tasked with dam and
watershed management.

Task F: Create Mobile-Ready Versions of Webpages ~ Under this task, Contractor shall
design and build mobile-ready versions of the Observations and Forecasts webpages
within the Amanzi Forecast System. These mobile-ready versions will be designed to
make data plots more accessible and readable on smaller screens as well as making
navigation more user-friendly on mobile devices. Contractor will provide NHDES with
mock-ups of proposed changes to the Observations and Forecasts webpages fé;r
approval prior to implementing them. This additional scope of work does not include
mobile-ready modifications for any webpages other than the Observations and
Forecasts webpages within the Amanzi Forecast System.

Extension of Contract End-Date to'Include Support and Hosting Period: The contract
amendment approved by Governor & Council on October 27, 2021, incorporated a one

year agreement to host and support of the Amanzi Forecast System in an industry
standard AZURE Cloud environment. Contingent on approval of the additional work
described above, it is proposed that the one year of host and support shall officially
begin upon completion of Task C. As such, the contract end date will be extended to
December 31, 2023 in order to fully cover this period.

Program Administration: The Contractor will meet or conference call with NHDES staff
at the request of NHDES as needed throughout each project.

Project Duration: Governor and Council approval through December 31, 2023.

Contractor Initial
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EXHIBIT C
Price and Payments

All services shall be performed to the satisfaction of NHDES before payment is made. Al
payments shall be made upon receipt and approval of stated outputs and upon receipt of an
associated invoice. The billing for the “Enhancements to the Amanzi Forecast System”, detailed in
Exhibit B, is to be done upon completion of tasks as per the work program.

The total cost of the contract shall not exceed $331,678. NHDES agrees to pay the invoices as
submitted by the Contractor. Invoices are subject to the approval of the Contract Officer before
payment is processed.

1. DELIVERABLE PAYMENT SCHEDULE.
All charges by Research Triangle Institute (RTI International), under this Contract for the
“Modernization of Dam Bureau RiverTrak® Forecast System” shall be at a fixed price in
accordance with the schedules set forth in Table C-1 below.
All charges by Research Triangle Institute (RT} international), under this Contract for the
“Hosting and Support of the Dam Bureau Forecast System” shall be at a fixed price one-
time up-front payment set forth in Table C-2 below.
All charges by Research Triangle Institute (RTI international), under this Contract for the
“Enhancements to the Amanzi Forecast System” shall be at a fixed price in accordance
with the schedules set forth in Table C-3 below.
2, FIXED PRICE PAYMENT SCHEDULE

Tables C-1, C-2, and C-3 Payment Schedule:

Contractor Initial .
Date: am




Table C-1

Modernization of Dam Bureau RiverTrak® Forecast System

PHASE 1
Deliverable Percentage | Due Date Payment Amount
Amanzi™ based forecast system 3 months
imptemented on NHDES infrastructure 13% from start $ 25,084
ingesting all data products listed in Table 2-1 of Phase 1
Amanzi™ based forecast system implemented on
NHDES infrastructure for data processing and 3- 5 months
L . ) . 17% from start $33,044
day deterministic forecasting (as listed in Table 2- of Phase 1 !
1 and Table 2-2 of project proposal)
Fully functional internal web-interface 8% f?::::::t $16,574
deployed and tested on NHDES infrastructure
of Phase 1
On-site training on the operation of the 7 months
. ) 5% from start $10,209
Amanzi™ based forecast system provided of Phase 1
Processes and models configured to allow the S5 months
use of 72-hour QPF and tested for proper 1% from start $ 2,680
functionality of Phase 1
Sunapee (S.UNNH) models canfigured and 5 months
parameterized to produce less flashy results; 204 from start $ 4,544
models deployed in the current RiverTrak® of Phase 1
system for testing
Highland & Island Pond (ILPNH) models
configured and parameterized to realistically 3 months
respond to MAP and MAT inputs; models 2% from start of $3,216
deployed in the current RiverTrak® system Phase 1
for testing
Phase 1 Total: 48% $95,351

c-2
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PHASE 2 {starts after completion of Phase 1)

Deliverable Percentage | Due Date Payment Amount
Amanzi™ based forecast system including 365-
ees . 2 months
day probabilistic forecasting for the
. 12% from start $ 24,477
Winnipesaukee watershed deployed and
of Phase 2
tested on NHDES infrastructure
Baker River watershed models and Amanzi™
i . 3 months
Zystem r:conflg:;ed to include 8 flood control 59 from start $9,016
ams and tested tor proper of Phase 2
functioning
National Water Model (NWM) forecast
download and ing added to all 4 months
ownload and processing added to a 6% from start $11.851
forecast locations; internal web interface
. of Phase 2
configured to display NWM forecasts
SNODAS d dandi di 4 months
' DAS ata.processe and integrated in 3% from start $ 5,943
internal web-interface
of Phase 2
. . 5 months
Fully functional external web-interface
5% from start $ 10,947
deployed and tested on NHDES infrastructure
of Phase 2
12 months
50 hours of on-call support provided 5% after Task 510,243
8 deliverable
Phase 2 Total: 36% $72,477

C-3

Contractor Initials?

Date:



PHASE 3 (starts after completion of Phase 1)

Deliverable Percentage | Due Date Payment Amount
Memorandum on collected and reviewed data 1‘month from
required for the development of the 1% start of Phase $1,269
optimization scheme 3
o 2 months
Mefn(?ran-dum qn tf‘\e deflnltlon_of the . 1% from start of $ 2,645
optimization objectives, constraints, and algorithm
. Phase 3
Draft stand-alone optimization modetl for the 5 months
Winnipesaukee River as described in Section 6% from start $11,661
2.3.1 and 2.3.2 of project proposal of Phase 3
Fully tested stand-alone optimization model 6 months
for the Winnipesaukee River as described in Section 3% from start $5,750
2.3.1 and 2.3.2 of project proposal of Phase 3
7 months
N . ito th
Optlml.zatlon model integrated into the 2% from start $3,037
Amanzi Forecast System of Phase 3
) 7 months
User’s manual and supporting 1% from start $6718
documentation; Presentation
of Phase 3
Phase 3 Totak: 16% $ 31,080
Modernization of Dam Bureau RiverTrak® Forecast
100% $198,908
System Project Total:
Table C-2
Hosting and Support of the Dam Bureau Forecast System
Deliverable Percentage Due Date Payment Amount
1-year of hosting &
. support to begin upon
Hosting and Support of the Dam Bureau 100% completion of $ 26.320

Forecast System Project Total:

Deliverable C in Table
C-3 below

c-4
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Table C-3

) Enhancements to the Amanzi Forecast System
Deliverable Percentage Due Date Payment Amount
A. Update Amanzi Forecast System 1 month from start of
100%
OpTable Enhancement work 10,750
B. UserInterface Enh . 100% 2 months from start of 21223
. User Interface Enhancements Enhancement work $21,
C. Data Ingest and Processing 2 months from start of
100%
Enhancements Enhancement work 17,333
D. Cvd'dit.ional C:Iib:lti?ngf . 100% 2 months from start of 11572
innipesaukee Basin Optimization Enhancement work $11,
Model
E. Enh M | Data Ent 100% 3 months from start of 26,869
- Enhance ManualData Entry Enhancement work $26,869
F. Create Mobile-Ready Versions of 4 months from start of
100%
Webpages Enhancement work 15,703
Enhancements to Amanzi Forecast
100% 103.4
System Total: ° 03,450

Notwithstanding any other provision of this Contract, in no event shall the total payment made by

the State exceed $331,678.

3. PAYMENTS

The State shall pay RTI International within thirty (30) calendar days of the State’s receipt
of a correct and undisputed invoice.

Contractor Initi




State of New Hampshire
Department of State

CERTIFICATE

I, David M. Scanlan, Secretary of State of the State of New Hampshire, do hereby certify that RESEARCH TRIANGLE
INSTITUTE is a North Carolina Nonprofit Corporation registered to transact business in New Hampshire on April 05, 2000. 1
further certify that all fees and documents required by the Secretary of State’s office have been received and is in good standing as

far as this office is concerned,

Business ID: 338837
Certificate Number: 0005791359

IN TESTIMONY WHEREQF,

[ hereto set my hand and cause to be affixed
the Seal of the State of New Hampshire,
this 14th day of June A.D. 2022,

David M. Scanlan
Secretary of State




3040 Cornwallis Road » PO Box 12194 = Research Triangle Park, NC 27709-2194 = USA
Telephone 919.541.6000 » Fax 919.541.5985 » www.rtl.org

BRT 1

INTERNATIONA-L

June 8, 2022

-

Jacob Ruiter Via Email: Jacob.ruiter@des.nh.gov

Dam Computer Systems Technician
NHDES - Dam Bureau

29 Hazen Drive .

Concord, NH 03301

Reference: Delegation of Signature Authority Warrant A

Dear Mr. Ruiter:

Please accept this letter as confirmation that Alicia Brown’s Delegation of Authority Wamrant,
dated September 19, 2011, attached, is currently valid. RTi’s practice is to issue the warrants
for the contract managers when there is any change in delegations. Alicia’s delegation of
authority was issued at $25,000,000 on September 19, 2011 and has not changed since that
date.

Thank you for the opportunity to provide this information. Please let me know if you need
anything additional.

Sincerely,

Afbw/éc% oo
Siri Setzer
SSES Contract Manager

[RTI Proposal No. 0282200.731]

turn ing knowle dge into prac tice RTlinternational is a trade name of Research Triangle Institute.



GRTI

INTERNATIONAL

Delegation of Signatory Authority Warrant

Alicia D. Brown

In accordance with my delegation from the President and CEQ, whose authority is
authorized by resolution of the Board of Governors, and within the responsibilities of
your position, you are hereby delegated the authority to execute all such documents,
affidavits, certifications, contracts and other agreements related to Contracts that
evidence a commitment on the part of RT! International and are undertaken in the
ordinary course of business. The limitations of your delegated signatory authority are
set forth below. This delegation remains in-effect until it is amended. All signature
authority is deemed null and void once employment with RTI ends.

" Limits of Signatory Authority
$25,000,000

Aoaie ). o0 i | 2/19/1/

Lisa J. Gillllan Date
Vice President

Office of Contracts

RT! International

RT! intemational is a trada name of Research Triangle Institute



SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE
EXPIRATION DATE THEREOQF, NOTICE WILL BE DELIVERED IX ACCORDANCE WITH THE
POLICY PROVISIONS,

ACORLY CATE(MMODYYY)
— CERTIFICATE OF LIABILITY INSURANCE 0610372022
THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.
JMPORTANT: If the certilicate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed. It -
SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endarsement. A statement on this E"
certificate does not confer rights to the certlficate holder In lieu of such endorsement(s). T
PRODUCER _ CONTACT §
Aon Risk Services South, Inc. BN - AR - -
Charlotte NC OFfice ‘ (e No. Exy: (866) 283-7122 | FA% Noy: (BOO) 363-0L05 5
111} Metropolitan Avenus, Suite 400 E-MAIL °
Charlotte NC 28204 usa ) ADDRESS: T
INSURER(S) AFFORDING COVERAGE NAKC #
INSURED . . WSURER A:"  Transportation Insurance Co. 20494
RTI Interna_ﬂ onal INSURER B: continental Casualty Company 20443
384205053‘{34 is nd . INSURER C: AIU Insurance Company 13399
Research Triangle Park NC 27709-2194 usa WSURER D:
INSURER E:
WSURER F:
COVERAGES CERTIFICATE NUMBER: 570093448350 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED, NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUGH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested
TN TYPE OF INSURANCE Pl POLICY NUMBER - B | i LTS
A x| COMMERCIAL GENERAL LIABILTY 4034978327 65761/2023 EACH OCCURRENCE $1,000, 000
: | UAMAGE YO RENTED
CLAIMS-MAQE E] OCCUR PREMISES (Ea sccutrenca) $1,000, 000
MED EXP (Any one parson) 515,000
1 PERSONAL & ADV INJURY $1,000,000] 3
EN‘L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE 52,000,000 8
POLICY ngg’; Loc ‘ PRODUCTS - COMPIOP AGG 52,000,000 é
QTHER: £
B | AUTOMGBILE LIABILAY 4034978456 06/01/2022)06/01/202 3| COMBINED SINGLE LT o
ILE L E $1,000,000 .
% | ANYAUTO i ) BODALY INJURY ( Per parson) 2
| owneD SCHEDULED BODILY INJURY {Per accident) P
|| auTos omy AUTOS FROFERTY DAMAGE 8
o "o ATOR ONLY | {Por scciden) =
X |$1.000Cot0sd | X | $1,000 Comp Ded §
UMBRELLA LIAB QCCUR EACH OCCURRENCE
[ | excessuam | | CLAMSMADE ABGREGATE
oE0| JRevenmon
C | WORKERS COMPENSATION AND we035901821 ' 06/01/2022|06/01/2023( I PER STATUTE I ]?TH'
c | EMPLOYERS' LIABLITY Yin WC035501822 06/01/2022|06/01/2023 B 1000000
C | s e b auTve EI NiA wC035501823 06/01/2022|06/01/202 3| €L EACH ACCIOENT 1.000,
{Mandatory in NH) E.L. DISEASE-EA EMPLOYEE 31,000,000
DL A ON OF OPERATIONS below - E.L. DISEASE.POLICY LIAIT 31,000, 000)—
-
=
DESCRIPTION OF OPERATIONS / LOCATIONS  VEHICLES (ACORD 101, Additionsl fl Schedile, may be attached il mors space is required) (===
Evidence of Insurance. g
]
>
CERTIFICATE HOLDER CANCELLATION S_

RTI International AUTHORIZED REPAESENTATIVE
3040 Cornwallis Rd. =
PO Box 12194

Research Triangle Park NC 27709-2194 USA LQZ'” .%{z ‘97 ) ‘94' ;;ﬁf

©1988-2015 ACORD CORPORATION. All rights reserved.
ACORD 25 (2016/03) The ACORD name and logo are registered marks ot ACORD



Y The State of New Hampshire
NHDES Department of Environmental Services

.

R E—
T Robert R. Scott, Commissioner

October 5, 2021

His Excellency, Governor Christopher T. Sununu
and the Honorable Council

State House

Concord, New Hampshire 03301 APPROVED G & C

DATE_A7

REQUESTED ACTION
memMe %%

Authorize the Department of Environmental Services (NHDES) to enter into a SOLE SOURCE Amendment
to the Agreement (PO #7003054) with Research Triangle Institute, doing business as RTI International
(RTI), (VC# 171105-B0O01), Research Triangle Park, NC, by increasing the contract by $29,320 from
$198,908 to $228,228 to utilize a cloud-based system for one year to host and support the Dam Bureau's
RiverTrak® Forecast System, effective upon Governor and Council approval through October 31, 2022.
33% Dam Maintenance Funds, 67% General Funds.

Funding is available in the accounts as follows:

. FY 2022
03-44-4420&0—38170000-102-500731 $9,801 * _
Dept. Environmental Services, Dam Maintenance Program, Contracts for Program Services

FY 2022
03-44-442010-29540000-102-500731 $19,519

Dept. Environmental Services, Dam Operations, Contracts for Program Services_
EXPLANATION

* Under RSA 483-D:1, NHDES was directed to develop a computer model to assist in managing flows in the
Winnipesaukee River Basin. This request is SOLE SOURCE because the flood forecasting and reservoir
operations modeling systems produced by RTI are the industry standard for software that performs this
function and proprietary to RTI. For this reason, RT! is the only vendor available to host and support the
RiverTrak® Forecast System, and can most efficiently and cost-effectively provide this secure host and
support service. The Department of Information Technology (DolT) has provided a letter of approval for
this agreement, which is attached to this request.

In 2001, NHDES procured the services of RTi International, to provide and support the RiverTrak® Forecast
System. An agreement to modernize the RiverTrak® Forecast System was approved by Governor and
Council on November 18, 2020, as Item #94. NHDES, in consultation with DolT, is requesting to execute
an amendment to the agreement with RTl to host and support the RiverTrak® Forecast System in an

—windustry-standard—AZURE-Gloud'e'nvironme'nt.—AII'm'a'inten‘a‘n‘t:e‘!s’ﬂpp‘ﬁrt'ﬁf‘t‘h'é‘ RiverTrack application will
be identical to the support available/provided for the legacy on-site RiverTrak software. The application

www.des.nh.gov
29 Hazen Drive » PO Box 95 » Concord, NH 03302-0095
(603) 271-3503 « Fax: 271-2867 « TDD Access: Relay NH 1-800-735-2964



His Excellency, Governor Christopher T. Sununu
and the Honorable Council
Page 2

and database servers on which the RiverTrak® Forecast System currently runs are old and outdated.
Moving to this cloud-based solution enables NHDES to retire the Windows 2008 server.

DolT staff, assigned to support NHDES, agree that RTI's proposal to host and support the cloud-based
RiverTrak® Forecast System is the most complete and cost-effective solution for NHDES. 1t is also a
significant step in the overall strategic effort to transition legacy applications to a modernized cloud-based
infrastructure and service model.

RTI has agreed to amend the current agreement and to provide the additional services necessary to host
and support the Dam Bureau’s RiverTrak® Forecast System. To date, $25,084 has been spent of the
original contract amount of $198,908.

This Amendment has been approved by the DolT, attached to this request.

This Amendment has been approved by the Department of Justice as to form, substance and execution.

ULT

Robert R. Scott, C’ommissioner

We respectfully request your approval.




STATE OF NEW HAMPSHIRE
DEPARTMENT OF INFORMATION TECHNOLOGY
27 Hazen Dr., Concord, NH 53301
Fax; 603-271-1516 TDD Access: 1-800-735-2964

www.nh.gov/doit

Denis Goulet
Commissioner

September 21, 2021

Robert R. Scott, Commissioner

State of New Hampshire

Department of Environmental Services
29 Hazen Drive -

Concord, NH 03301

Dear Commissioner Scott:

This letter represents formal notification that the Department of Information Technology
(DoIT) has approved your agency’s request to enter into a contract amendment with Research
Triangle Institute (dba RTI International “RTI™), of Research Triangle Park, NC, as described
below and referenced as DolT No. 2021-024A.

The purpose of this amendment is to enable DES to use an RTI owned and
maintained cloud-based system for one year to host and support the Dam Bureau's
RiverTrak® Forecast System. The RiverTrak® Forecast System is currently used
by DES to inform dam operations on the State’s most important water resources
and provide public access to valuable information.

The price limitation will increase by $29,320, from $198,908 to $228,228, and the
amendment shall become effective upon Governor and Council approval through
Becember 31, 2022,

A copy of this letter should accompany the Department of Environmental Services’
submission to the Governor and Executive Council for approval.

Sincerely,

RS

Denis Goulet

DG/ik
DolT 2021-024A
cc: Ken Weeks, DolT

"Innovative Technologies Today for New Hampshire's Tomorrow”



STATE OF NEW HAMPSHIRE
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New Hampshire Department of Environmental Services:
RTI Rivertrak Forecasting System Modernization Contract:
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AMENDMENT Amend A (1)
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New Hampshire Department of Environmental Services
. RTI Rivertrak Forecasting System Modernization Contract
NHDES - 2021-024
AMENDMENT Amend A (1)

INTRODUCTION

WHEREAS, pursuant to an Agrcement approved by Governor and Council, as a result of Contract 2021-
024, on November 18, 2020, Item #94, (herein after referred to as the “Agreement”), RTI Internationat
(hereinafter referred to as “Contractor” agreed to supply certain services upon the terms and conditions
specified in the Agreement and in consideration of payment by the New Hampshire Department of
Environmental Services (hereinafter referred to as the “Department™), certain sums as specified therein;

WHEREAS, pursuant to the Agrccment Section 17: Amendment and the provisions of the Agreement, the
Agreement may be modified or amended only by a written instrument executed by the parties thereto and

. approved by the Govemor and Executive Council;

WHEREAS, the Vendor and the Department have agreed to amend the Agreement in certain respects;
WHEREAS, the Department wishes to retain the Contractor to utilize a cloud-based system for one year

to host and support the Dam Bureau’s Amanzi Forecast System used by NHDES to inform dam operations
on many of the State’s most important water resources and provide public access to valuable information;

WHEREAS, The Vendor agrees to provide to utilize a cloud-based system for one year to host and support
the Dam Bureau’s Amanzi Forecast System;

WHEREAS, the Department and the Vendor wish to increase the Contract price by $29,320 to bring the
total contract price to $228,228;

WHEREAS, the Department and the Vendor seck to clarify the Agreement,

NOW THEREFORE, in consideration of the foregoing, and the covenants and conditions contained in the
Agreement and set forth herein, the parties agree as follows: '

The Agreement is hereby amended as follows:

I. Amend Section 1.8 of the State of New Hampshire P-37 Gencral Provisions by increasing the
Price Limitation by $29,320 from $198,908 to $228,228.

Page

State of “pntract
Date: Cf{‘ : (
Conmcg’s milal),{]@@

20f6



New Hampshire Department of Environmental Services
RTI Rivertrak Forecasting System Modernization Contract

NHDES - 2021-024
AMENDMENT Amend A (1)

2. The Agreement is further amended as described in Table 1:

)

{.‘
&4

.‘ij >

Replace

language on
page B-1 with:

_No

il i‘i’-v‘\ :’ ”__ 4 S Eretia
SEATEIm e n ol ol G -@"‘.* 33

P R T LB R A Eﬁ SR
#;«lﬁﬁfﬁb V)i SRS %3

S L
e

Amendments to Spe

TR

AR

A

85

S RN i T
Research Triangle Institute, d/b/a RT
shall perform the tasks as described in the attached detailed
proposals titled:

“Modernization of Dam Bureau RiverTrak® Forecast System”,
submitted by RTI International, dated July 10, 2020.

“Hosting and Support of the Dam Bureau Forecast System”,
submitted by RTI International, dated August 18, 2021.

Add the
attached

Contractor
proposal to the

Amended
Exhibit C

Replace Exhibit
C with attached

See attached Contractor proposal:

not to exceed $228 228,

State of i?fo ra
Date: ‘é{fﬁhl
ContractoY’s Initials %\

Page

3of6



New Hampshire Department of Environmental Services
RTI Rivertrak Forecasting System Modernization Contract
NHDES - 2021-024

AMENDMENT Amend A (1)

e s

gg
GO
e

N ‘ » J¢,“’: L. ‘ 3
o

cnicr a datc.@,
Item

HTTERRClick or

tap herc to center

lext.@

NOMBERY

2021-024 November 18, $198,908

e Y 2020, Item #94 2022

Choose an item .

2021-024 1* Amendment R APPROVALEDATE! December 31, { $29,320
Cliﬁk or tap to 2022

2nd Amendment

JCBGAPRROVARDATE!
Click or tap to

cnter a datc.@ ,
Item

(‘.lick‘ or

tap here to ecnter

ck or tap to
enlcra date.@

k or tap here
to enter tcxt.

nae AV 200

Confractor’s Initi

Page
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New Hampshire Department of Environmental Services
 RTI Rivertrak Forecasting System Modernization Contract
NHDES - 2021-024

AMENDMENT Amend A (1)

CONTRACTOR

Except as provided herein, all provisions of the Agreement shall remain in full force and effect. This
modification shall take effect upon the approval date from the Govemor and the Executive Council,

IN WITNESS WHEREOQF, the parties have hereunto set their hands as of the day and year first above

wntie - y &02/

Alicia D. Brown, SSES Finance, Proposals and Contracts

RTI International
STATE OFZ\%MPSHIM
ﬁ 7 M Date: __/_Oﬁ_/_'?__—(
[ A g

Robert R. Scott, Commissioner
State of New Hampshire

Department of Environmental Services

The preccding Amendment, having been reviewed by this office, is approved as to form, substance, and

execution.
Date: /ﬂ[ /12 ZOZI

Approved by the Attorney General

State of New Hampshire, Department of Justice

State %
Date:
Contractor’s Irfitials

Page

50f6



New Hampshire Department of Environmental Services
RTI Rivertrak Forecasting System Modernization Contract
NHDES -2021-024
AMENDMENT Amend A (1)

{ hereby certify that the foregoing amendment was approved by the Governor and Executive Council of
the State of New Hampshire at the Mccting on: (date of meeting) .

Office of the Secretary of State

Date:

State of New Hampshire, Department of Administration

60of6

State gé ﬁ? %{lfﬁc :
Date: - bj
Contractor’s Im'tialyq/,goé

Page



EXHIBITC
Price and Payments

All services shali be performed to the satisfaction of NHDES before payment is made. All
payments shall be made upon receipt and approval of stated outputs and upon receipt of an
associated invoice. The billing for the “Modernization of Dam Bureau RiverTrak® Forecast
System”, detailed in Exhibit B, is to be done on a monthly basis as a percentage completion of
tasks as per the wark program. The billing for the “Hosting and Support of the Dam Bureau
Forecast System”, detailed in Exhibit B, is to be done as a one-time up-front payment.

The total cost of the contract shall not exceed $228,228. NHDES agrees to pay the invoices as
submitted by the Contractor. Invoices are subject to the approval of the Contract Officer before

payment is processed.

1. DELIVERABLE PAYMENT SCHEDULE.
All charges by Research Triangle Institute (RTI International), under this Contract for the
“Modernization of Dam Bureau RiverTrak® Forecast System” shall be at a fixed price in
accordance with the schedules set forth in Table C-1 below.
All charges by Research Triangle Institute (RT1 International), under this Contract for the

“Hosting and Support of the Dam Bureau Forecast System” shall be at a fixed price one-
time up-front payment set forth in Table C-2 below.

2. FIXED PRICE PAYMENT SCHEDULE

Tables C-1 and C-2, Payment Schedule: X

Contractor |nitiaW
Date: ({_d U &C@ (




Table C-1

Modemization of Dam Bureau RiverTrak® Forecast System
PHASE 1
{Deliverablex’ Péicentag:
Amanzi™ based forecast system
implemented on NHDES infrastructure 13% from start 425,084
ingesting afl data products listed in Table 2-1 of Phase 1
Amanzi™ based forecast system implemented on
NHDES infrastructure for data processing and 3- 17% ' fs:;:::tt::t ¢330
day deterministic forecasting (as listed in Table 2- ’
1 and Table 2-2 of project proposal} of Phase 1
Fully functional internal web-Interface 8% : oﬂ::tt:rst $16.574
deployed and tested on NHDES infrastructure :
of Phase 1

On-site training on the operation of the ca ;:?:2::; $ 10,209
Amanzi™ based forecast system provided of Phase 1
Processes and models configured to allow the 5 months
use of 72-hour QPF and tested for proper 1% | fromstart $2,680
functionality of Phase 1
Sunapee (S'UNNH) models configured and 2 months
parameterized to produce less flashy results;
models deployed in the current RiverTrak® . 2% from start $4,544

. of Phase 1
system for testing
Highland & Island Pond (iLPNH) models
configured and parameterized to realistically 3 months
respond tc MAP and MAT inputs; models 2% from start of $3,216
deployed in the current RiverTrak® system ' Phase 1

by
T

E e 2l S R

Contractor Initials; ,
actor %aféf;y}u &(le

C-2



PHASE 2 (starts after completion of Phase 1)

iDeliveral : :[Pergentdge. [ i0ue Date
Amanzi™ based forecast system including 365-
S . 2 months
day probabilistic forecasting for the 19% from start
T a
Winnipesaukee watershed deployed and 524477
. of Phase 2
tested on NHDES infrastructure
Baker River watershed models and Amanzi™
tem reconfigured to include 8 fiood control 3 months
m i in 0 7
:lys e r:ct nt g:;er o include 8 flood contro <% from start $ 9,016
ams.an- ested for proper of Phase 2
functioning
National Water Model {(NWM) forecast
download and processing added to all 4 months
ownload and pr c.essmg adde . oal 6% from start ¢ 11851
forecast locations; internal web interface ‘
of Phase 2
configured to display NWM forecasts
. . 4 months
§r:ODA|S da:p:o:;essed and integrated in 39 from start $ 5,943
internal web-interface of Phase 2
. ] S months
Fully functional external web-interface
. 5% from start $ 10,947
deployed and tested on NHDES infrastructure
of Phase 2
12 months
50 hours of on-call support provided 2% after Task $10,243
B deliverable

Contractor Initials:

Datel

AR |



PHASE 3 (starts after completlon of Phase 1)
Memorandum on collected and rewewed data 1 month from
required for the development of the 1% start of Phase $1,269
optimization scheme 3
finti 2 months
Mefnc.)ran'dum on ti.1e de mitlon.of the . 1% from start of $2,645
optimization objectives, constraints, and algorithm
Phase 3
Draft stand-alone optimization model for the 5 months
Winnipesaukee River as described in Section 6% from start $11,661
2.3.1 and 2.3.2 of project proposal of Phase 3
Fully tested stand-alone optimization model 6 months
for the Winnipesaukee River as described in Section 3% from start $5,750
2.3.1 and 2.3.2 of project proposal of Phase 3
NP . 7 months
Optlma-zatlon model integrated into the 2% from start ¢3.037
Amanzi Forecast System of Phase 3
7 months
land i
User's manu‘a an supporf ng 3% from start $6,718
1 documentation; Presentation
! of Phase 3

Table C-2

Hosting and Support of the Da

ureau Forecast Svstem

DN

e -:mw s TS L

4‘\1 T 5
L3y L:.[ ;ﬁJ4? W—fﬂ

"“Ms(d"\‘i-j‘o’\ T

ercentagel

mB
TTFnE

o

.f NE

i n.,wm P E

.-'

L TR A S e LR T S, i

ZPaymentAmount s

Hosting and Support of the Dam Bureau
Forecast System Project Total;

November'l, 2021 -

October 31, 2022

$29,320

Notwithstanding any other provision of this Contract, in no event shall the total payment made by

the State exceed $228,228.

3. PAYMENTS

The State shall pay RTI International within thirty (30) calendar days of the State’s receipt

of a correct and undisputed invoice.

c4

Contractor [nijtials;

patet,_XI| AL




State of New Hampshire
Department of State

CERTIFICATE

1, William M. Gardner, Secretary of State of the State of New Hampshire, do hereby certify that RESEARCH TRIANGLE
INSTITUTE is a North Carolina Nonprofit Corporation registered to transact business in New Hampshire on April 05, 2000. 1
further certify that all fees and documents required by the Secretary of State’s office have been reccived and is in good standing as
far as this office is concerned. ’ '

Business [D; 338837
Certificate Number: 0005376464

IN TESTIMONY WHEREOF,
1 hereto set my hand and cause to be affixed
the Seal of the State of New Hampshire,

oy \\\%\‘f X <} X this 3rd day of June A.D. 2021.
| -

) .“':“"fb-l'f f—‘.}, ‘,‘ %
aainl S Sor ok
o ) -Z': J /

William M, Gardner
Secretary of State




3040 Cornwallis Road « PO Box 12194 « Research Triangle Park, NC 27709-2194 » USA
Telephone 919.541.6000 » Fax 919.541.5985 « www.rtiorg

ARTT

INTERNATIONAL

August 24, 2021

Jacob Ruiter . Via Email: Jacob.ruiter@des.nh.gov
Darn Computer Systems Technician

NHOES - Dam Bureau

29 Hazen Drive -

Concord, NH 03301

Reference: Delegation of Signature Authority Warrant

Dear Mr. Ruiter:

Please accept this letter as confirmation that Alicia Brown's Delegation of Authority Warrant,
dated September 19, 2011, attached, is currently valid. RTI's practice is to issue the warrants
for the contract managers when there is any change in delegations. Alicia's delegation of
authority was issued at $25,000,000 on September 19, 2011 and has not changed since that

date.

Thank you for the opportunity to provide this information. Please let me know if you need
anything additional.

Sincerely,

Timothy L. Allsup
Senior Manager of Contracts & Counsel

{RTI Proposal No. 0282100.959]

fhrH a P .‘i\' feo e f |'d‘ Jdet 1 Hin ek I 'lf.l' WAt ottt wsia ot drewbr preee s o fleaissn 2 Moo e Sonpipgs



MRTI

INTERNATIONAL

Delegation of Signatory Authority Warrant

Alicia D. Brown

In accordance with my delegation from the President and CEO, whose authority is
authorized by resolution of the Board of Governors, and within the responsibilities of
your position, you are hereby delegated the authority to execute all such documents,
affidavits, certifications, contracts and other agreements related to Contracts that
evidence a commitment on the part of RT! International and are undertaken in the
ordinary course of business. The limitations of your delegated signatory authority are
set forth below. This delegation remains in effect until it is amended. All signature
authority is deemed null and void once employment with RTI ends.

" Limits of Signatory Authority
$25,000,000

m‘ibng@&&uc) 9/19/1/

Lisa J. Gillila Date
Vice President

Office of Contracts

RTIl International

"RT! International is a trade name of Rasearch Triengle Institute



DATE{MMDONYYY)
o200

e I
ACORD CERTIFICATE OF LIABILITY INSURANCE

THIS CERTIRCATE IS [SSUED AS A MATTER OF I[NFORMATION OMLY AND CONFERS NO RIGHTS UPOM THE CERYIFICATE HOLDER, THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW.
THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE {SSUING INSURER(S), AUTHORIZED

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: H the cerilficatea holder is an ADDITIONAL [NSURED, the policy{les) must have ADDITIONAL INSURED provisions or be endorsed. I

SUBROGATION IS WAIVED, subject to the terms and condlions of the policy, certain policles may require an endorsement A statement on this é
certificate does not confer rights 1o the certificate holder in lieu of such endorsement(s). z
PRODUCER ' | contact ]
Aon Risk Services South, Inc. -Eﬂ-‘-m — ©
Charlotte NC Office R AR Mo exg: (B66) 283-T122 A% oy (800) 363-010% $
1111 Metropolitan Avenue, Suite 400 A, £
charlotte WC 28204 USA |_Aoomess:
INSURER(S) AFFORDING COVERAGE NAKC §
WIURTD INSURER & valley Forge Insurance Co 20508
RTI Internaﬂ'qna‘!d WIURCR B: Transportation Insurance Go. 20494
,3,84305‘,{?{;4 s R MEURER C: AIU Insurance Company 19399
Research Triangle Park NC 27709-2194 usa WEURER O
NSURER E:
NSURLR £
COVERAGES CERTIFICATE NUMBER: 570089383221 REVISION NUMBER:
THIS 1§ TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED. BELOW HAVE BEEN ISSUEQ TO THE INSURED NAMED ABOVE FOR THE POLICY PERIQD
INDICATED, NOTWITHSTANDING ANY REGUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WATH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES OESCRIBED HEREIN 15 SUBJECT TO ALL THE TERMS
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LINITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are a3 reques
SR ADOL] SUBR| POLICY EFF POLICY EXP
i TYPE OF INSURANCE v POLICY NUMBER LeaTs
8 | x | commencia aemeraLLABILITY 4054978327 mﬁgﬁgﬂmu EACH OCCURRENCE 31,000,000
| cumsaace Eoccun P o uTLD 51,000, 000
WED EXP (Any wna persen) 115,000
PERBONAL & ADV INURY 31,000,000
GENL AGGREGATE LIMIT APPLIGS PCR GENERAL AGGREGATE $2,000,0000 &
v m Loc PRODUCTE « COMPIOR AGG 52,000,000 3
GTHER: §
g
A | AUTONOSILE UABILITY 40314978456 G6/01/202L| 06,01 /2022 COMBMNED SIvOLE LaurT $1.000 . 000N “»
T ANY ALTO BOOILY INJURY | Per pataon) S
™1 owneo SCHEDULED . BOCALY PLAMY (Per scckent) 3
— 'ﬁ-"‘g.@'-\' ,“",0,“,,.“ PROPERTY DAMAGE -=
L— ooy ALTOR ONLY [M &
X {31,000 Cf Dl X | 11,000 Comp Dot 2
-
UMSRELLA UAR OCCUR EACH DCCURRENCE Q
[ | excess uss CLARRS-MADE AGGREGATE
€ | WORKERS COMMINIATION ANG 016393226 06/01/2021]06/01/2022] o | #tr staTuTE 1 lom
¢ | EMPLOYERS: LLABILITY . 016393229 06/01/2021)06/01/2022 =
€ | Socoamgamen et ttj wea 016393227 06,/01/2021] 06/01./2022| S EACH Accioent 51,000,000
€ | tamtmary in g 016393228 06/01/2021106/01/2022] E.L. IXSEASE-EA EMPLOYEE $1,000, 0008
¥ pos, dancribe whiet
DEBCRETION OF OPERATIONS beiowr E.L DIEEARCPOUCY LI 31,000, 000
=
N )

DESCRIFTION OF OPERATIONS { LOTATIONS. | VEHICLES (A ORD W, Adwitional Remarks Schedule, may be stached N mors space b requited)

CERTIFICATE HOLDER CANCELLATION

CBHORD  ANY OF THE ABCVE DERCRBEID POUCIES BE CANCELLED BEFORE THE
EXPRATION DATE THEREOF, WOTICE Wil B ODELVERED N ACCORDANCE WITH THE
PFOLICY PROVISIONS.

state of New Hampshire AUTHORIZED REPRESENTATIVE

Departmentof_Environmental-services
29 Hazen Drive
Concord N 03301 USA

| A DBt Soriins Sorike o

©1988-2015 ACORD CORPORATION. All rights reserved.

ACORD 2§ (201603) The ACORD name and logo are registered marks of ACORD
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additional New Hampshire watershed basins to expand the utility o

' o The State-of New Ham ps’ﬁir,e 7
DES Department of Environmental Services -‘é s,

RobertR. é"cbt‘t,-Commlssiona

November 2, 2020

HIs Excellency; Governor Chrlstopher T. Sunuhu -
gnd the Honorable Council
SxateHouse
n rd, New Hampshire 03301 :
conee i o  APPROVEDGAC

R ao. REQUESTEDACTIO N.

Authorize the Department of Environmental. Services (NHDES} tc enter Into a SOLE SOURCE agreement with
Research Trianglé Institute (RTi), (VC4. 171105—8001), Research Trian \gle Park, NG il the amount of $198,908 for the
modernization of the. RIverTrak' Forecast System used to track wa }er flows, affective upof Governor and Coundil-
approva! through. December 31, 2022. 100% Capital (General) Funds: ‘ -

Funding is available in the account as follows:
Fy 2021

03-44-442030-12670000-034-500161 : i " $198,908-
Dept. Environmental Services, 19-146:1-Vi:A Dam Repair & RecJ nstruction Capltal Projects-’

~ -EXPLANATION

Under RSA 483-D:1, NHDES was directed ‘to .develop a combdtzir- model to assist: in managing flows in the
‘Winnipasaukee River Basin. - To fulfill this requirement, in 2001, NHDES procured. the services of Riverside

i Technology incotporated {(now: do[ng business.as.Research Triangle I[\stltute) a qualified engfneenng consultant, in

accardance with the. procedures speciﬁed in RSA 21-1:22, to provid -and support the RiverTrak® Forecast System.
Thiis agreement to modernize.the therTrak‘ Forecast Svstem Is SOLE[SOURCE becaiisé the forecasting and reservoir

opérations modeling systems produced by RTI are custom applications of software modides that canonly upgraded .-
by RTI. A complete ground-up redeveIOpment of the undetlying tiydrolagic models and lnformatfon developed in
the griginal contract-with RTI, by anatlier vendor would rot be|cost effective and would unnecessarily -risk-
lnterruption and/or degradation of modeling and publlcly available data functions: Of the exlstlng madels. The
Department of Information Technology (Dom has providéd a letter bf approval for this SOLE SOURCE agreement,

which, Is attached to this request.

Since the original development of the RiverTrak® Forecast System, NHDES. has contracted with RT! to model
the RiverTrak® Forecast System, and uses it

daﬂv o Inform dam operations on many of the Staté’s miost important water resources and provide public access
to yaluable. information, including lake levels and stream flows. The software and database systems collectively
known asthe RiverTrak® Forecast ‘System includes the following capabilities: d

* Provides real-time access to-hydiometeorological data
o Stores and manages the real-time data

www.des.nh.gov
29 Hazen Drive « PO Box 95 » Concord, NH 03302-0095
(603) 271-3503 « Fax: 271-2867 « TDD Access: Rday NH 1-800-735-2964







;. F ORM NUMBER P-37 (version 12/1 112019)

Notice: This agrecment and allof its mnchmenls shnll become public upon submission to Governor and
Executive Council for uppmval Any.information that is privaté, confidentizl:or proprictary must
be clearly |dent|fed to the agency and- ngrccd to in writing prior to signing | thc contract.

AGREEM ENT :
Thc Slaic of New Hempshire and the Contractof herchy mutunlly egree as follows:

i’ ) GENERAL PROVISIONS

1. - IDENTIFICATION,

1.1 State Agency Name

New Hampshire Department of Environméntal Services

1.2 ‘State Agency Address
29.Hazen Drive - FO Box 95
Concord, NH 03302-0095

1.3 Contractor Name

Research Triangle Institute (d/b/a RTT lnterrational)

1.4 Contractor Address
3040 Cornwallis Rd
PO Box 12194

| Research Triangle Park NC 27709-2194 USA

1.5 Contractor Phonc ' 1.6 Account Number.
Number
- 03-44-44-442030-12670000-

(919) 5416634 034-500161 -

1.7 Completion Date

1213172022

- 1.8 Price Limitation

si198908

[

i .9 Contracting Officer for State Agei_;‘c.y '

James W, Ga}laghcr. Jr PE.

. . )
1.10 State Agency Telephone Number

Office: (603) 271-1961
Cell: ~ (603) 419-9206

1.1 Contrnctor Sn

l 12 Name and-Title of Contractor Slgnatory
Don K. Enichen, Managcr of Contracts

Research Triangle Institute.

Date: 2‘?/“{”?
11.13 Swate Agency Si.gm.ture ] ‘ T

Tt T K] /e

1.14 Name and Title of State Agency Signatory

Robert R. Scott, Commissioner

1.15 Approval by the N.H. Dcpartment of Administration, Division of Persorine] (if appl:cab!c)

By:

Dlrcclor On:

1.16 Appraval by the Attomcy Gcncra.l (Form, Subsmnce and Execution) (3 apphcab!e)

By:

///‘//2020

1.17 Approval. by the Gow:mor and Executive Council (if applicable)

G&C ltem mgmber:

G&C Mcclmg Date

" Pagelofd
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. 3. SERVICES TO BE PERFORMED.. The State of New
Hampshire, acting through the agency identificd in ‘block 1.1
(“Stste”), engages contractor identified in block .1.3
(“Contractor”) to perform, and the Contractor shall perform, the
work or sale of goods, or bath, identified and more particuledy

" described in the attached EXHIBIT B which is ificorporated

herein by reference (“Services™). - ‘
3. EFFECTIVE DATEACOMPLETION OF SERVICES.
3.1 Notwithstanding any provision of this Agreement fo the
contrary, and subject to the approval of the Governor and
Executive Council of the State of New Hampshire, if applicable,
-this Agreement, and all obligations of the pertics hereunder, shall
become, effective on the date: the Governor and Exccutive
Council approve this Agreement as indicated in block 1.17,
untess no such approvai is required, in which case the Agreement
shall become ¢ffective on the date the Agreement.is signed by
the State Agency as shown in block'1.13 (“Effective Date”).

3.2 If the Contractor commences. the Seivices prior.to the
Effective Date, all Services performed by the Contractor prior'to
the Effective Dite shall be performed at the sole risk of the
Contracior, and in the event that this Agreement docs not become
cfféctive, ‘the State shall have no liability to the Contractor,
including without limitation, any obligation- to pay the
Contractor for any costs sincurred or * Services “performed.
.Contractor must complete all Services, by the Completion Date
specified in block 1.7, . ) .

4. CONDITIONAL NATURE OF AGREEMENT.,

Notwithstanding any provision of “this Agreement to. the
codtrary, all obligations of the State hereunder, including,
without limitation, the continuince of payments hereunder, are
contingent upon the availability and continued appropriation of
funds affected by mny stzte or federal legislative ‘or exccutive
action that reduces, climinates or .othenwise -medifics the'
appropristion or avaitability of funding for this Agreement and
the Scope for Services provided in EXHIBIT B, in whole or in

part. In no cvent shall the State be liable for any payments .

hereunder in exeess of such available appropristed funds. In the
event of & reduction or termination of appropriated funds, the
State shall have the right to withhold payiment until such’ funds

become, available, if ever, and shall have the right to reduce or
terminate the Services under this Agreement immediately upon :

giving the Contractor notice of such reduction or termination.
The State shall not be required to transfer funds from.any other
account or source to the Account identified in block 1.6 in the
event funds in that Account are reduced or unavailable.

5, CONTRACT PRICE/PRICE LIMITATION/
. PAYMENT. . : e

5.1 The contract price, méthod of payment, and terms of payment
are identified -and mare particularly described -in EXHIBIT C
which is incorporated herein by reference. .

5.2 The payment by the Siatc of the contract price shall-be.the
only and the compkete reimbursement to the Contractor for afl
expenses, of whatever nature incurred by the Contractor in the
performance hereof, and shall be the only- and the complete
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_ Contracting-Officer's decision shall be final for the State.

. compensation (o the Contractof for the Services. The State shall
‘have no liability 1o the Contractor other than the contract price.

5.3 The State reserves the right o offset from any amounis
otherwise payable to the Contractor under this Agreement those
liquidated amounts required or permitted by N.H. RSA 80:7
through RSA 80:7-c or any other provision of law.

5.4 Notwithstanding any provision in this’ Agreement o the
contrary, and notwithstanding uncxpected circumitances, in no
event:shail the totai of all paymedts authorized, or actually made
hereunder, exceed the Price Limitation set forth in block 1.8,

6. COMPLIANCE BY CONTRACTOR WITH LAWS
AND REGULATIONS! EQUAL EMPLOYMENT '
OPPORTUNITY. - .

-6.1 In connection with the performance of the Services, the

Contractor shall comply with all applicable statutes, laws,
regulstions, and orders of federal, state, county or municipal
authoritics which impose any obligation or duty upon the
Contractor, including, but not limjted to, civil rights and equal
employment opportunity laws. in addition, if this Agreementis
funded in any part by monies of the United States; the Contractor
shall comply with all federal executive orders, rules, regulations
and statutes, and withany rules, regulations and guidelines as the

* State or the United States issuc 10 implement these regulations.
- The Contractor shall also comply with all applicable intellectual

property laws. . L

6.2 During the term of this Agreement, the Contractor shall ot
discriminate against cmployees or applicants. for employment
because of mee, color, religion, creed, age, sex, handicap, sexual
orientation, or national origin and will take affirmative action t
prevent such discrichination.

6.3. The Contractor agrees to permit the State or United States
access to any of the Contractor’s books, records and accounts for
the-purpose of ascertaining compliance with all rules, regulations
and orders, and the covenants,. terms and -conditions of this
Agreement.

7. PERSONNEL. . -

7.1 The Contractor shall at its own expensc provide all personnel

necessary. to perform the Services. The Contractor wasrants that”
all personnel engaged in the Services shall be -qualified 1o

perform the Services, and shall be properly licensed and

otherwise authorized to do so under all applicable taws,

7.2 Unless otherwise’ authorized in writing, during the term -of

this Agreement, and for a period of six (6) months after. the

Completion Date in block 1.7, the Contractor shall not hire, and.

shall not permit any subcontreétor or other person, firm or

corporation with whom it is erigaged in a combined cffort to

perform the Scévices to hire, any person who is s State employee .
or official,- who is materially involved in the procurement,

ddministration or performance of this Agreement.  This

" pravision shall survive termination of this- Agreement.

7.3 The Contracting Officer specified in block 1.9, or his .cor her
sucBessor, shall be the State’s representative. In the cvent of any
dispute concerning the interpretation of this Agreement, the

¢
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8. EVENT OF DEFAULT/REMEDIES.
8.1 Any one or morc of the fol!omng acts or omissions of the
Contractor shall constitute en event of default hereunder ("Evcm
_of Default”):
8.1.1 failure to pcrforrn the Services sausfactonly or om
schedule;
§.1.2 failure to submit nny report required hereunder; and/or
8.1.3 failure to perform any other covenant, term or condition of
this Agreement.
8.2 Upon the occurrence ‘of any Event of Default, the Staic may
take any one, of more, or all, of the’ followmg sctions:
8.2.1 give the Contractor a written notice specsfymg the Event of
Default and requiring it to be remedicd within, in the absence of
a grealer or lesser specification of time, thirty (30) days from the
date of the notice; and if the Event of Default.is not timely cured,
terminatethis Agreement, cffective two (2) days efier giving the
Contractor notice of termination;
8.2.2 give the Contractor a written notice specifying the Event of
Default and_suspending all payments to be made under this
Agreement and ordering that the portion of the contrect pncc\
which would. otherwise accrue to the Contrector during the’
period from the date of such notice until such time as the State
determines that the Contraictor has cured the Event of Defatlt
shall never be paid to the Contractor; - |
. 8.2.3 give the Contractor a written notice spcclfymg the Event of
Default and set off against any other obligations the State may
owe to the Contractor any damages the State suffers by reason of
ariy Event of Default; and/or
8.2.4 give the Contractor a writlen fiotice specnfymg the Event of
Default, treat the Agrcemcm ‘as breached, terfinate the
Agreement nnd pursic any. of its rcrncdlcs at law or in equity, or
both.

8.3. No failure by the State to cnforcc any provmons hcreor after -

any Event of Default' shall be deemed o waiver of its rights with
regard to that Event of Default, or any subsequent Event of
Default. No express failure to enforce any Event of Default shali
be deemed a waiver of the right of the State to enforee each and
el] of the provisions hereof upon any further or other Event of
Default on the part of the Contractor. .

9. TERMINATION

9.1 Notwithsianding paragraph &, (hc State may, at its -sole
discretion, terminate the Agreement for any reason, in whole or
in part, by thirty (30) days written notice to the Contractor that
the State is exercising its option to terminate thé Agreement.

9.2 In the event of an carly termination of this Agreement for,
any reason other than the .completion of the Services, the
Contractor shall, st the State’s discretion, deliver to the
Contracting Officer, not later than fifteen (15) days afier the date
of tcrmmatlorl. a report (“Termination chon") descnbmg in
detail all’ Services performed, and the conitract price earned, to
and mcludmg the date of termination. The form, subject matter,

content, and number of copies of the Termination Report shall

be identical to those of any Final Report described in the artached
- EXHIBIT B. In sddition, at the State’s discretion, the Contractor-
shall, within 15 days of notice of earty termination, develop and
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submit to the Suuc a Tmns:t:on Plan for services under the
Agreement.

10. DATAIACCESSJCONFIDENTIALITYI
PRESERVATION.

10.1 ‘As used in this Agreement, the word “dau shail mean all
information and things developed or obtained during the

performance of, ot required or developed by reason of, this

Agreement, including, but not limited to, all studies, reports,

. files,-formulae, surveys, maps, charts, sound recordings, video

recordings, pictorial reproductions, drawings, analyses, graphic
representations, computer programs, computer-printouts, notes,
letters, memoranda, papers, and documents, all whether
finished or unfinished, . -

10.2 All data and any property which- has been received from

* the State or purchased with funds provided for that purpose

under this Agreement, shall be the property of the State, and
shall be returned to the State upon demand or upon termination -
of this Agreement for any reason.

10.3. Confidentiality of data shell be governed by N.H RSA
chapter 91-A or other existing faw. Disclosure of data requires
prior writien approval.of the Siate.

11. CONTRACTOR’S RELATION TO THE STATE. In the
performance of this Agreement the Contractor is in afl respects

-an independent contractor, and is neither an agent nor an

employee of the State. Neither the Contractor nor any of its .
officers, cmployccs, agents or.members shall have authority to
bind the State orreceive any benefits, workers' compensation or

_other emoluments provided by the State to-its employess.

12, ASSIGNMENT/DELEGATION/SUBCONTRACTS. .
12.) The Contractor shall not assign, or otherwise transfer any
interest in this Agreement without the | prior written notice, which
shall.be prowdcd to the Siste st feast fifteen (15) days prior to
the assignment, and a written consent of the State, For purposes
of this: pmgmph a .Change of Control shall constitute
assignment.. “Change of Control” means (a) merger,
consolidation, or a trensaction or series of related transactions in

"which a third party, together with its affiliates, becomes the

direct or indirect owner of fifty percent (50%) or more of the
voting shares or similar equity interests, or combined voting
power of the Contractor, or-(b) the sale of all or substantially all
of the assets of the Contractor.

12.2. Noné of.the Services shall be subcontracted by the
Contractor withottt priot written notice and consent of the State.
The State is entitled to copies of all subcontracts and assignment
sgreements and shall not be boind by any provisions contained
in & subcontract or an assignment agreement to-which it is not a

13. INDEMNIFICATION. Unless otherwise exempted by law
the Contractor shall indemnify and hold harmless the State, is
officers and cmp]oy:cs. from and agmnst any-and all claims,
liabilitiés and costs for any personal injury or property damages,
patent or copyright infringement, ar other ¢laims asserted against
the State, its offtcers or employees, which arise out of (or which
may be claimed to arise out of} the a.cts or omission of the

Contractor Initials ~@f.
' Date y



. Contractor, or subcontrectors, including but not limited to the’ '

- negligence, reckless or intentional conduct, The State shall not
be liable for any costs incurred by the Contractor arising under
.this paragraph 13, Notwithstanding the forcgomg, nothing hérein
contained shall be deemed to constitute a waiver of the sovercigh
immunity of the State, which immunity is herchy reserved to the
State. This covenant in paragraph 13 shall survive the
termination of this Agreement.

14, INSURANCE.
14.1 The Contractor shall, at its sole cxpcnsc, obtam ‘and
continuously _ maintain in force, and shall . require any
subcontractor or assignee 1o obtain and mammm in force, the
following insurance:
14.1.1 ¢commercial general liability insurance ngamst all claims
of bodily injury, death or groperty damage, in amounts- of-not
less than $1,000,000 per occurrence and $2,000 000 lggrcgalc
or excess; and

. 14.1.2 special causc of loss coverage form covering all pmpcrty
subject to subparagraph 10.2 herein, in an amount nok.less than
80% of the whole replaccmcm valye &1 the property.

14.2 The policics described in subparagraph 14.1 herein shall be .

on policy forms and endorscments approved for use in the State
. of New Hampshire by the-N.H. Department of Insurance, and

issued by insurers licensed in the State of New- Hampshlrc

143 The Contractor shall fumish to the Contracting Officer

identified in block 1.9, or his or her successor, 8 certificate(s) of

insurarice for all insurance required under this: Agreement.

Contrector shall also furnish to the Contracting ‘Officer identified .

in block 1.9, or his or her successor, "certificate(s) of i insurance
for all rencwal(s) of insurance required under tliis Agreement no
leter than ten (10} days prior to -the cxpiration date of each
insurance policy. The certificaté(s) of insurance and =ny
rencwals thereof shall be attached and are mcorpomtcd herein by
reference.

15. WORKERS’ COMPENSATION.
15.1 By signing this agreement, the Contractor agrees, ‘eertifies
and warrants that the Contractor is in compliance with or exempt
from, the requirements of N.H. RSA chaptcr 281-A (" H’orker:
Compensation™}.
152 To the extent the Contractor-is subject Lo Lhc requlremcnts
of N.H. RSA chapter 281-A, Contrector shall maintain, and
require any subcontractor or assignee (o secure and maintain,
payment of Workers' Compensation in connection, with
activitics which the person proposes to undertake pursuant to this
Agreement. The Contractor shall fiirnish the Contracting Officer
identified in block-1.9, or his or her successor, proof of Workers'’
Coimpensation in the .manner described in N.H. RSA chapier
281-A and any applicablc renewal(s) thereof, which shall be
attached and are incorporated herein by reference, The State
shall not be n:.sPonsnble for payment of "any  Workers®
Compensation premiums or for any other claim or benefit: for
Contractor,. or any-subcontractor or employee of -Contractor,

‘construed Lo tonfer any such benefit.

16. NOTICE. Any notice by a party hereto to the other party
shall be decmed to have been duly delivered or given at the time
of mailing by certificd mail, postage prepaid, in a‘United States
Post Office addressed .to the partics at the addresses gwcn in
blocks 1.2 and 1.4, hercin.

17. AMENDMENT. This Agreement may be amended, waived
or discharged odly by an instrument in writing signed by the
partics hereto and only after epproval of such amendment,
waiver or discharge by the Governor and Executive Council of
the State of New Hampshire unless no such approval is required
under the circumstinces pursuant to State law, rule or policy.

‘18. CHOICE OF LAW AND FORUM. This Agreement shiall

be govemed, interpreted and construed in accordance, with the
laws of the State of New Hampshire, and is binding epon and

- inures 10 thé benefit ofthe pamcs and their rcspectwc successors

and assigns. The wording usced in this Agreement 'is the wording
chosen by the parties to express theiir mutual intent, and'no rule
of construction shall be applied against or in favor of any party.
Any actions srising out of this Agreement shall be brought and

" maintained in New Hampshire Superior Court"which shall have
exclusive jurisdiction thereof.

19. éONFLICTlNG TERMS, In the event of a conflict
between the terms of this P-17 form (as modified in EXHIBIT

" A) and/or ettachments ahd amendment thereof, the terms of the

P-37 {as modified in EXHIBIT A) shall control.

20. THIRD PARTIES. The parties hereto.do not intend to'
besiefit any third parties and this Agregment shall pot bé

21. HEADINGS. The headings throughout the Agreement are
for reference purposes only, and the words contined therein

* shall in no way be held t6 explain, modify, amplify or aid in the

interpretation, construction-or meaning of the provisions of this
Agreement. ’ |

22. SPECIAL PROVISIONS.  Additional or modifying
provisions set forth in the attached EXHIBIT A are incorporated
herein by reference. *

23. SEVERABILITY. Inthe cvent any of the provisions of this
Agreement are held by a coun of competent jurisdiction to be
contrary to any state or federal law, the remaining provisions of
this Agreement will remain in full force and effect.

24; ENTIRE AGREEMENT. This Agreement, which may be
executed. in 8 number of ¢ounterparts, cach of which shall be

.. deemed an original, constitutes the entire agreement and

understanding between the parties, and supersedes all prior
agreements and understandings with rcspot:l to the subjectmatter

which might arisc under apphabk State of New Hampshire hereof. .
"Workers' Compensation laws in connéction. with” the
performance of the Services under. this Agreement,
Page 4 of 4
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EXHIBIT A
Special Provisions

There are no Special Provisions.
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EXHIBIT B
Scope of Services

Research Triangle Institute, d/bfa RTi international {(“RTI") shall perform the tasks as described
in the attached detailed proposa! titled:

“Modernization of Dam Bureau RiverTrak® Forecast System”,
submitted by RTI International, dated July 10, 2020.

Contractor Initials:
Date:
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;Mod.erln'i-zatiscj:n of the Dam Bureau
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Technical and Cost Proposal _
July 102020 .- . . .

I\/Iodernlzat|on of the Dam Bureau-._
RlverTrak® Forecast System

1
e

Submitted To:
Jacob Ruiter
Dam Computer Systems Technlclan
NHDES - Danv Bureau
29 Hazen Dr. Concord, NH 03301
_Office: 603-271-3617
Celi: 603-419-0136 ~

. Jacob.Ruiter@des.nh.gov

-

-

Submitted by: - . :
Research Triangle Institute RTI Contracts Point of Contact RTI Technlcal Point of Contact
y Ten Don K Enichen Michael Thiemann .-
b/a RT! Internatlonat :
gg«{&“ Cornwallis Road ?f:' ice h?; Contlragl::lt; 541-6634 © - Center for Water Resources ’
- Telephone: + Telephone: +1970 498 1844
Research Triangie Park, NC, 27709 USA E-mail: enichen@1tl.org _ rn:ll thigrhann

N W, fti. o[g[cwr

[N " o-

This proposal includes data that shall not be disclosed oumde the ‘Governthent of New Hampshlrc and shall not be- .
duplicated, used, or disclosed—in whole or in part—for any purpose other than'to evaluate this proposal If,
however, a contract is awarded to this offeror as a result of —er In connection with—the subrission of these data,
_the Government shall have the right to duplicate, use, or disclose the data to thé extent prowded in the resulting .
contract. This restriction does not limit the Government’s fight to use Information contalned in these data if
- obtained from another, sourcc w1thou1: restrictlon The data subject to this restriction are contained in the entire

proposal
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' INTELNATIONAL

+ Backgrou nd |

. The New Hampshlre Department of Enwronmental Services (NHDES} Dam Bureau has since the earlv
2000s operated the RTI RiverTrak® forecast system to help operate 48 reservoirs, lakes and flood

control structures in New Hampshlre Changes in computer technology as well as with data securty _ !
standards make it Increasmgly harder to properly maintain RiverTrak® under full functronallty. NHDES Is °
there for considering replaclng RiverTrak® with more modern techno[ogy '
This proposal presents the replacement of RiverTrak® with modern technology, wh:le keeping mostly

the same functionality. In additlon, it proposes optional additional system expansion and support type.

work requested by NHDES.

1- RTI Amanzi™

we propose.building the RiveiTrak® replacemerit system using RTi's Amanzi™ framework. )
This data and modelmg management framework uses modern web-enabled technologies (such as .
docker! and CSIP?)-to allow robust and parallellza ble data processlng and mode! executlon. Amanzi™
utilizes standard no-cost databases (such as PostgreSaL’) and web Interfaces as addltlonal key
components. ? .

This technolosy approach differs significantly from RiverTrak®’s monollthic architecture which made it
difficult to adapt to new data transmlsslon and security standards. Contrary to. this, Amanzi™ is bullt to-

be modular and to allow specific oomponents T technologles or data pfotoools to be switched out or
changed. As such, Amanzi™ is futureproof. . .

Contrary to RiverTrak®, which allows one Userata tlme, Amanzl“' Is bullt for concurrent use. This

enables one user to, for example;-review and create foremsts, whereas another user can simutta neously

' look at prevlously created forecasts or current observations (the current NHDES Dam Bureau intérnal.
RiverTrak® website tried to. alleviate this constraint in the past).. Depending on the. deployment,

Amanzi™ also allows concurrent data processing and modelling. This means that the many of the data
import functions currently executed in-series by RiverTrak® <an be configured to execute in parallel, eg.
USGS gage observations can be downloaded at the.same time as data aoqulred by NHDES's XConnect o
‘systeim). tikewise models.for independent sub-basins (such as Mascoma and the §- Baslnsl can be run -
concurrently. resultmg in shorter times to complete forecast runs.

1 See https://www.docker.com/ for more details . o ’
? See https://alm.engr.colostate.edu/cb/project/csip for more detalt R ’ .

"3 Sae https://wivw, fesgl.org/ for more detail
* ’ LI . . . .
-- e &
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Implementation

We propdse a phaséd implementation, that reproduces the most critical functlonahhes of the current
RiverTrak® system first, and then extends this functlonallty to addltronal areas’ and ob]ectives as

described in the subsequent sections.

2.1 Phase 1l
2.1.1 Overview

In-Phase 1 RT1 will implcment {with a few alterations as menrloned in Table 2-2} the RlverTrak'
. functionalities to perform deterministic short-term forecasts for all currently implemented foreast
locations. As part of this phase RT! will also investigate ‘and correct wlth some specific mode
‘.conﬁguratrons in the current RiverTrak® system. : .
itis envisuoned that the initial depioyment "and testing of the new Amanzl"‘ system will occur in parallel
to.the ongoing use of RiverTrak®. This will allow for testing under operational cundrtlons wrthout .
disrupting the operatlonal forecastmg at the NHDES Dam Bureau. R :
For the time belng. RrverTraIr’ would also provide the data for the external webslte

v

2.1.2 Implemented Funct|onallty

. Specifically, the functionalities Iusted in Table 2-1 will be implemented essentially as thev areinthe.
current RiverTrak® system. Table 2-2 fists sfightly modified approaches to a subset of RiverTrak®
processing steps, primarily related to using readily available gridded data products for precipitation and
temperature observations and forecasts instead of the cutrent, mostly gage based approach. In
additional, the currently used MS Access database for modél states adjustments and the M5 Excel.

'spreadsheets to enter dam operations will be replaced by buitt in Amanzi™ functionality.

Table 2-1, RIverTrak' funcﬂonaﬂﬂes reproduced in Amanzt"' in Phase 1.

Functionality

| Current Label(s} In RiverTrak®.

SRR A- ,1.- DL R‘- -_‘ + 'ﬁ.}:-’
;45-'-!"- Fu&a-_;ﬁm R ml R RO o)

Fram KConnect (SHEF format}

DECODE SHEFFILES.(NORTH), DEC.ODE SHEFFILES (SOUTH],

RERNTY |||||||I||_f A|‘.'|-'|||||I||-,'- "||I||_|'-‘|'.I‘-|'.  |||||
| RN '“”-_,5_ ‘ NRR - Y oAl

~ 220 time series DECODE SHEFFILES (WEST)
From USGS NWIS "FROM USGS NWIS (VIA RT SENTRY)
~105 time serles ) < . o .
From NWS HADS OBSERVATIONS FROM HADS ‘NORTH), OBSERV_ATlONS"
~93 time series . FROM HADS (SOUTH) .
| O Rt D PR IR T N .»f: R m
Convert data from various Intervals to | CHANGEINT®
hourly oc dally intervals - ) .
~400 time serles '
2 .

&
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Functionality : Current Label{s] in RiverTrak®
‘Convert stage observations to STAGEDISCHARGERATING
| discharge or vice versa .

~59 time series : .
Convert precipitation accumulationto | CHANGEDATATYPE
precipitation Increments ’
~63 time series

Fill observed (past) data to the end of FILLREPEAT
the forecast perlod ' .
~220 time series _ oL
Combine observed and forecasted data FUTURE_MAP, FUTURE_MAT
Into model input time scdes

"170 t!me serlcs

R FRR r?w’:}« RN AT BN RS
Export data as coamma delimited file COMMA_DELIMITED
ME' XS S lﬁt_&ﬂf‘ Argaiads e

Model snow accumulation, snow mett, | SNOWPACK, SACSMA

and rafnfall-runoff processes for 59

sub-basins . .
_Model routing for 6 reaches . LAGK .
Model 46 reservalrs (Incl. routing RESERVOIR, RES-T B

between reservolrs as needed)

. Farecasdng},.;,"&"ﬁ' iy w AR Y r' PR
Create 3-day forecasts for all sub-basins ZERO_QPF, QPFI .

{2 scenarios per forecast) . . .
i AR NEn PR AL <. TR Yo
Display observed and forecast "1 ‘AutoUpdateProduct’ |
hydrographs for 103 forecast location : . )
on ai internal web-Interface '

3 N AT L b
i .-l‘lﬁu-i LE t..;.
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-Table 2-2. RiverTrak® funcﬂonaﬁh‘es'repiaccd by alternative options

Existing Functlonality

Current {abel(s) in
RIverTrak'

Replacement Functionality

Bata]l mpart

T —'ﬂ,m:w&gpm E¥S

o

;f'uo " .
9 \A-," WM s a.- .l
Import gridded precipltatlon and .

(NERFC)

Impart QPE XMRG files from the QPE FROM NERF(‘.

North East River Forecast Center” (FROM SENTRY) temperature estimates from MRMS*
(NERFC) . ) o

tmport QPF XMRG files from the QPF FROM NERFC * Impart gridded precipitation and
North East River Forecast Center {FROM SENTRY) temperature estimates from HRRR®

Convert gage—based precupltatlon

# Import gridded precipitation and
temperature estimates from GEFS*
TR AT S a7

N O X ‘J‘:"‘}‘\‘ Y P |

Create a shapefile from NEREC QPE
data : .

Compyte areal averages from MRMS
observatloris to Mean Areal
Precipitation (MAP)
Convert gage-based precipltation. MAT Compute areal averages from MRMS
observations to Mean Areal '
Temperature (MA:T) . ' . . . . )
Convert NERFC QPE XMRG data to MAPX -| Compute areal averages from MRMS,

| Mean Areal Radar Precipitation which is a blend of radar and gage
{MAPX) . - ' observations
SHAPEFILE No longer needed —the Amanzi™

web interface displays gridded data

Create su;nmary forecast Information

FILLFLOODMONITOR

No'longer needed —'this can be
| defined in the Amanzi™ web
interface

Export data graphs as png

Convert gridded NERFC GPF XMRG to | GRIDDEDQPF Compute areal averages from HRRR

mean areal QPF 1 dnd GEFS .

\DatalExponl‘\k- Tty f T :*;-?',-;;‘. R S ?‘* AL R R ey
GRAPH No longer needed —the web-

interface can directly graph data

Export data as a htm! table

TABLE_REPORT

No longer needed — the web-
interface can directly tabulate data

Export dam contro! data.for use in
the control settings spreadsheets

SHEF_A

' Create 365-day enscmble forecasts

No longer needed ~ data can be.

- entered in the web-Intérface, no
external spréadsheet' is requiréd
A "19((\. e U fa" T P I
Use GEFS rather than.historical

Janterfaceds.. ik
‘:J—HTW

for the. Winnlpesaukee basln g preclpltatuon
% -y » h}’h’ WG . " H

"”"llll!'“'”'"Ifl‘.li',‘|_.-l}'l""’!"ll"'““'"'l"'ll"““ g/%@
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Existing Functionality . ] Curvent label(s) In | Replacement Functionality
' ’ RiverTrak® - S _
Model states adjustment.database * Model states can be adjusted in the
- . . internal web-interface L.
Dam control settings spreadsheets " - . 1 Dam control settings can be entered
’ in the internal weh—lnterface

T
’

»

2.1.3 Tasks oo .
As part of Phase 1 RTI-CWR will perform the following tasks: ..

Task 1. Reproduce the Deterministic Forecasting Funcﬂonality of RiverTrak® in Amanzi™
. Configure and deploy Amanzi™ with the functionalities described in Table 2-1 and Table 2-2
above. The system will operate on WIndows 10; use modern database connectivity services,
supports the latest security protocols’ and avoids hardcoding for URLs, etc.
The system will be deployed on NHDES infrastructure with.evolving functionalitles mcludmg an )
.Internal web—lnterface -(see Table 4-1 for detalls). RT) will provide 1 day of on-site tralning will be
provided once the system is deployéd on NHOES lnfrastructure

Task 2. Investl.gate Probiems wlth_QuantIt’ative Precipitation Forecasts (QPF)
' The new system will'no longer utilize the NERFC 48-hour QPF. Rathier, the QPF from HRRR and
GEFS will'be used. Under this task conﬂaure the models to always use 72-hours {3 days) of QPF

data.

Task 3. Investigate and correct problems with the Sunapee (SUNNH) model parameterization
Perform fong term runé with the SUNNH models and adjust model pararneters to reduce the

N * ‘flashiness’ of the model results.

Task 4. tnvestigate and Correct Problems with MAP Ingestion for nghland & {sland Pond {ILPNH)

maodels .
Perform Iong term runs with the ILPNH models and adjust the mode! conﬁguralron and/or

- parameters to produce realistlc responses.

* See https://www,nssknoaa gov/profects/mrms/ for detalls
" 3 See hitps://rapidrefresh,noaa.gov/hrrr/ for details

¢ See fittps:/fwww.ncdc.noaa. gov/data-access/model-data I-datasets/global-ensemble-forecast-system-gefs
_for-detalls ) ‘ ' . ' : o

! As of lanuary-2020

3
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2,2 Phase 2

2.2.1 Overview
Under Phase 2 RTI will expand the fundlonal:ty of new Amanzi™ system(o include long-term

probabifistic forecastang for the Winnipesaukee watershed, add National Water Model forecasts as
alternative inflow option to the system, and break up the Baker River watershed into smaller
components to explicitly model the local fidod control impoundments. Phase 2 ako includes the
development of a new external website and wod}d end In the.complete switch.from RiverTrak® to
Amanzi™.

222 Implernented functionality '
Specuﬁcally RTI will umplement the additional functlonalltues Ilsted in Table 2-3.

+ Table 2-3. RiverTrak‘ funcﬁonaﬂtlcs reproduced In Amanri™ In Phase 2

Functlona!lty Current Lzbel(s] In RiverTrak‘

-orecasting e s T "”. : 3

Create 365-day ensemble forecasts for~

the Winnlpesaukee basin , . . . N
untesfacegy 4y § R e N Y L e Y, ; ‘
Display observed hydrographsonan

external web-interface

6 .
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2.2.3 Tasks -
As part of Phase ZRT CWR will perform the followlng tasks

Task 5. Add pi'obablllstlc forecasting for the Winnipesaukee Watershed '
* Configure and deploy Amanzi™ with the functionalities described in Table 2-3.

-

Task 6. Create sub-basin models for Baker River Watershed
Subdivlde the existing ‘Baker River sub-basin [nto 8 sub-basins to model the 8 Baker Rlver fiood

" controt dams, configure the snow and rainfail runoff-models (using the existing model
parameters} and conflgure a RES-1 model to simulate routing and dam operatsons Update all
related system data process steps and the web-Interface.

[
Task 7. Add Natlonal Water Model (NWM) forecasts
Configure the system to 1) import and combine short- term Nationat Water Model results to.
create forecasts at al! syStem forecast locations {mclud!ng the additional ones’ from Task 5).
Update the internal web-Interfaces to show these additional forecasts.

Task 8. Add tmpoit, Processing anél Display of SNODAS SWE
Implement processes to download SNODAS datasets, process them to sub-basin average snow
water equivalent {SWE), and display the results on the forecast graphs on the internal web

interface.

Task 9. Develop and Deploy a'New Extemal Website
Usmg branding guldelines provided by the NHDES replace all functlonality of the current -
RiverTrak® website with.modern interactive technologles. This includes an interactlve map
showing observation Ioéat]ons, observed data graphs, and an optlon to downioad historic data.

Task 10. Provide on-call suppoﬂ as. needed
Provide 50 hours of remote support over a one-year perlad followlng the completlon of the

previous tasks.
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2.3 Phase 3

2.3.1 Overview
NHDES is Interested in supported operational declslon~makmg using optimization approaches with the
ensemble inflow forecasts. This Phase Is focused on creatlng an apphcatlon to process the inflow
forecast traces for the Lake Winnipesaukee basins, as implemented under Phase 2 - Task 5, and provide
both release (operatlonal) decisions at Lakepaort Dam, Avery Dam, and Lochmere Dam, and resulting
water levels at Lake Wlnnlpesaukee Opeechee Bay, Lake Winnisquam,.and Silver Lake. In particular:

. The maln objective of optimization is on seasonal water level and flow management, whereas

hvdropower is secondarily optimized wlthin reasonable constralnts of flow and water level

*

management.

- Dam releases will be optimized separately for each inflow trace {which will Include upstream
releases at Opeechee Bay and Lake Winnisquam], resulting In spaghettl plots’ of potential
futures for these releases and the assocnated water levels

- Short-term operatlons based on forecasts may be handled using approaches snmilar to those
currently employed using operator system knowledge, rather than focuslns_ on an expliclt short-
term optimization model. . .-

- As a resuft of this task, a system will be developed to optimize inflow traces with a series of ohjectives

and constraints to support operational decisions. The system will be integrated into the Amanzi

framework for streamlined opttmizaglon and review of results.

2.3.2 Implemented Functidnality
RT1 will implerent the additional functionalitles listed in Table 2-4,

Table 2-4. Opﬂmlzatlon junctlona"ﬁes deve!aped in Amanzl ™ In Phasc 3

Functionality Description ' -
Ingest Forecast Ensembles Read and format ensemble forecasts for the

) winnipesaukee system for optimization model use
Optimization . Process each forecast trace resulting in a spaghetti’ plot

of optimal decision traces

Qutput Decisions "1 Create output fites for processing in Amanzi and
visualization via the internal web-interface,

[

||II_||_||||l|||||||||'||||._!I||||Il||||||l|||||||_|»:||||-|_1|‘|:.|.gp,/ao.'
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2.3.3 Tasks
As part of Phase 3 RTI-CWR will perform the following tasks:

Task 11. Data Collection and Review - .
Base data on system operations and dam components from Lakeport dam downstream to Silver
Lake Will be collected and organized to help guide the Ions-term ‘optimization model
development Focus.wlil be on outlining aind summarizing critical flow levels, critical stage levels,
locations of concern affected by operations, and other relevant detalls

Task 12. Objective and Constraint Elicitation

. Using the collated base data, explicit definition of obijectives and constraints will be devetoped.
* This documéntation will be presented to NHDES to understand the algor'lthn;n and receive
. ) feedback on setuip. Once approved, this will be integrated Into the optnmlzatlon algorlthrn
Task13. - Long-term Optim!:atlon Model Development
Develop a multl-state fong-term optlmlzanon model using dynamic programing for the main
reach of the Winnipesaukee River. The optimization algorithm will be ¢ iscretized Into (day /
week / monthlyl timesteps to help suppon resefvoir posrtioning and planning. It will run and
_ optimize each trace from the ensemble independently.
Task 14. . Long-term Model Testing and Verification - .
. With the developed model, testing will be conducted for a range of extreme conditions' to find
outlier behavior. The results will also be thoroughly checked for correctness in system response,
Results will be shared with NHDES for review and concurrence on model performance before
.- Ingesting the system withln the Amanzi framework. '
Yask15. . Integration into the forecast system :

' The system will be integrated through a managed workflow into the Amanzi forecast system.
This will again'betested to cover a range of scenarios and extremes. The Integration indludes
the visualization of.optimization resuits on the internal web-interface.

Task 16. xI:umm'nentatic.\n, Reporting, Presentation Tralning
Prepare a user’s manual and supporting documentation around the process, algorithm, and
testing results. This can-be used to support training of the application in addition to supporting

future modrflcatlons or ad;ustments If required

3 Assumptions

. The following technical assumptions are made with respect to the tasks above:
NHDES provides an apphcatlon server (efther on-site or in the cloud) to host the Amanzi“‘

system
The application server has access 16 the data written.by NHDES's Connect system
The application server has access to the intérnet
* NHDES provides a database sérver to host the Amanzi™ database (PostgreSQL)
NHDES provides connectivity between the application and database servers -
NHDES provides location and parametric information for the 8 Baker River flood contro! dams

NHDES provides branding guidelines for the external website

™~ ang

9
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Optimizalioh will be done using an Imbﬁc'lt stochastic approach, which means each forecast
“trace will be an Independent optimization run — operators will use judgement for final
operational decision. . .

Trairiing for optimization will be conducted remotely

4 Deliverables and Schedule :

using video conferencing tools.

- S

. Thie deliverables and the schedule for this project Is provided in Table 4-1 and Tatile a2 .

Tabie 4-1. Phase 1 Deliverables and Schedule

Task Deliverable- Deflverable ‘Due Date
' Number o . :
] () E-'l ksl "‘-.'- g“‘;&:‘- A ‘}-}’i-'ﬁ-s' '
Task 1 1.1 Amanzi™ based forecast system 3 months from start
o "implemented on NHDES infrastructure - of Phasel
i . ingesting all data products listed in Table 2-1 ‘
Task 1 1.2 Amanzi™ baséd forecast system 5. months from start
Implémented on NHDES infrastructure for of Phase 1
data processing and 3-day deterministic
fbrecasting (as'llsted in Table 2-1 and Table
2:2) _ ‘ ' .
Task1 1.3 Fully funct_ldnal‘lﬁtemal web-interface 6 months from start
’ deployed and tested on NHOES infrastructure | of Phase 1
| Task 1 1.4 On-site tralning on the operatian of the 7 months from start
. Amanzi™ based forecast system provided of Phase 1
Task 2 2 - { Processes and modets configured to allow the | S months from start
. use of 72-hour QPF and tested for proper of Phase 1
) functionality o _ T
Task 3 3 Sunapee (SUNNH) models configured and 2 months from start
parameterized to produce less flashy results; of Phase 1
. models deployed tn the current RiverTrak® ’
system for testing p
Task4 4 Highland & Island Pond (ILPNH} models ‘3 months from start
) [' configured and parameterized to realistically |-of Ptiase 1
respond to MAP and MAT inputs; madels
deployed In the currenf RiverTrak® system
for testing

Mgy !

10 ' .
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Table 4-2. Phase 2 Dellverobles an& Schedule

Deliverable Deliverable _
"| Amanzi™ based forecast system including - | 2 months from start
365-day probabilistic forecasting for the of Phase 2
. Winnipésaukee watershed deployed and
. ) tested on NHOES Infrastructure - —_—
Task 6 6 Baker River watershed models and Amanzi™ | 3 months from start
system reconfigured to include 8 fiood of Phase 2
control dams.and tested for proper
functioning . .. _
Task 7 7 National Water Model (NWM) forecast. 4 months from start
) ) download and processing added to all of Phase 2
forecast locatlons; internal web interface ’
o configured to display NWM forecasts | ‘
Task 8 8 SNODAS data processed.and Integrated in | 4 months from start .
Internal web-interface of Phase 2
Task 9. 9 Fully funictional external web-interface [ 5 months from start .
. deployed and tested on;NHDES:Infrastructure -| of Phase 2
Task 10 10 50 hours of on-call support provided 12 months after Task
’ 8 deliverable

-~

LTl

11
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Table 4-3. Phose 3 Deliverables and Schcdul;
Task . . | Deliverable Dellverable - ' Due'Date

et Gﬂmm“ﬁi

1 month from start of

Ta_sk 11 111 ) Merr_mrandum on collected and reviewed

data-required for the development of the Phase 3 ' .
‘ | optimization scheme : "

Task 12 12 Memorandum on the def‘nitlon of the 2 months fromstart
optimization objectives, constralnts, and 6f Phase'3
algorithm '

Task 13 13 - | Draft stand-alone optimIzation model for the | S months from start

' Winnipesaukee River as described In Section” | of Phase 3.. N
|231and232 . S
| Task 14 14. Fully tested stand-alone optimization model | 6 months from start

for the Winnipesaukee River as described in | of Phase 3
Section 2.3.1 and 2.3.2

Task 15 15 ~ | Optimization model integrated intothe -~ | 7 fmonths from stast
) Amanzi Forecast System . of Phase 3
Task 16 16 User's manual and supporting 7 months from start:
documentation; Presentation of Phase 3
12 .

|||||_|||_|.II',”IH||||-|-|:l_!_|f.|_”‘”|I_|||‘|I||“|'||‘|-'I||||_|“|j'?{4[2{
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5 Co;sts and Invoicing Sehedule

Table 5-1 and Table'5-2 provide costs for the deliverables listed ab-cwe.‘

Table's-1. Phasé 1 Costs T

Deliverable
Number

OFE 1-1-:10

HET™
: L\.. s

P .._I'Ng

Deliverable

Amanzi™ based forecast system implemented on NHDES
infrastructure Ingestlng all data producis listed ln Table .

2-1

g T A TR R
AR DRI L

Amanzi™ based forecast system Implcmented on NHDES
‘infrastructure for data processing and 3-day
‘deterministic forecasting (as listed In Table 2-1 and Table

2.2}

13

Fully functional internal web-interface deployed and -
tested on NHOES Infrastructure - '

3 16,5'.14

14

On-site tralning-on the operation of the Amanzl"' based
forecast system provided -

$10,209

Processes and models configured to allow the use of 72-
hour QPF.and tested for proper functionality

$ 2,680

Sunapee (SUNNH) models configured and parameterized-
to produce less flashy results; models deployéd-In the
current RiverTrak® system for testing

$ 4,544

‘I system fortestlng .

Highland & Island Pond {ILPNH).models configured and
parameterized to realistically respond to MAP and MAT
Inputs; models deploved in the current RrverTrak'

$3,218

PHASE 1 TOTAL

$ 95,351

-ll||.,,_,“_|||HIl||,,|,,||-|ll-llll||.||'||tl'”“I.l-||||-l""'”_7g/.§7”
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Table 5-2. Phase 2-Costs

Deliverable

e b pernn
[

-
- 4 a¥e
P e T

yAS
._._.\..-. .
PR %

Dellvérable

- -

P AN Q"o'

s R
- ean dl.‘

G

iﬁﬁﬁﬁﬁ%?

$ 24, 477

Memorandum on collected and rewewed data required
for the development of the optimization scheme,

] | Amanzi™ based forecast system including 365-day
’ probabilistic farecasting for the Winnipesaukee
watershed déployed_ and tested on NHDES infrastructure
6 Baker River watershed models and Amanzi™ system " $9,016
reconfigured to include 8 flood control dams and tested
for proper functioning ) ‘
7 B National Water Model (NWM) forecast download and $11,851
! processing added to all forecast locations; Internal web
interface configured to display NWM forecasts
18 SNODAS data proco;ssed and integrated tn internal web- $5,943
1 interface . ' '
9 Fully functional external web-lnterface deployed and $ 10,947
tested on NHDES Infrastructure '
10 50 hours of on-call support provided $10,243
PHASE 2 TOTAL

$72,477

51,269 |

12 Memorandum on the definition of the optimization S 2,645
) objectives, constralnts, and algorithm ) -

13 Oraft stand-alone optimization model for the 511,661

Winnipesaukee River as describéd in Section 2.3.1 and .
‘1232

14 Fully tested stand-alone optlmizatlon model for'the 55,750
Winnlpesaukee River as described in Section 2.3.1 and
2.3.2 .

15 QOptimization model mtegmted into the Amanzi forecast $3,037
System

16 User's manual and supponting documentation; $6,718
Presentation .

PHASE 3 TOTAL - 431,080 |-

. PAEBEN;

We propose invoicing for the individual tasks monthly for the percentage of the deliverable completed
in-the previous month, .

_!II|11||||1|IITII|[||ij1[|lIIFI[|!||||i|l"'fll|;f|ll!l|§%;kd-;
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EXHIBIT C
Price and Payments

All services shall be performed to the satisfaction of NHDES before payment is made. All
payments shall be made upon receipt and approval of stated outputs and upon receipt of an
associated invoice. The billing is to be done on a monthly basis as a percentage completion of .
tasks as per the work program detailed in Exhibit B. ' '

The total cost of the contract shall not exceed $198,908. NHDES agrees tc} Jpay the invoices as
submitted by the Contractor. Invoices are subject to the approval of the Contract Officer before
payment is processed.

1. DELIVERABLE PAYMENT SCHEDULE.

All charges by Research Triangle Institute (RTI Intematio‘nal), under this Contract shall be
at a fixed price in accordance with the schedules set forth in Table 1 below.

Fl

2. FIXED PRICE PAYMENT SCHEDULE

Table C-1: Payment Schedule:

Contractor initials: Qja
Date: 9{21



Table C-1

. PHASE 1 .
Delivérable: ; - L Ls T i, o Percentages_hDue Date |- | Payment Amount - -y
Amanzi™ based forecast system h 3 months ) )
implemented on NHOES infrastructure 13% from start $ 25,084
ingesting all data products listed in Table 2-1 of Phase 1- .
Amanzi™ based forecast system implemented on
. S months

NHDES infrastructure for data processing and 3- 17% from start $ 33,044
day deterministic forecasting (as listed in Table 2- of Phase 1 : ‘

1 and Table 2-2 of project proposal)

Fully functiona! internal web-interface & months

) : 8% from stant 516,574
deployed and tested on I.NIHDES mfrast.ruclure of Phase 1
. - . 7 months
On-sste_ training on the operation of the % from start $ 10,200
Amanzi™ based forecast system provided ‘
of Phase 1

Processes and models configured to allow the : 5 months

use of 72-hour QPF and tested for proper 1% from start $ 2,680
functionality of Phase 1

Sunapee [SUNNH) models configured and

pararr::;t:rized to)produoe less :ashy results; 2 months

' ’ 2% from start $ 4,544

) . .
models deployt.ad in the current RiverTrak of Phase 1
system for testing .

Highland & Island Pond {ILPNH} models

N e S O R N TS L LT T LERE £

configured and parameterized to realistically 3 months

respond to MAP and MAT inputs; models 2% from start of $3,216
deployed in the current RiverTrak® system: ’ Phase 1

for testing

—_ — R K “.s,. . : ‘
Phase1Toali, s . u IR ‘;4'_8%‘1:.;;‘_; R ,” " §ids,351:
L R P P U B NP A A

- ALY P T R R R P et WL SO

Contractor Initials: @
Date:
c-2



PHASE 2 (starts after completion of Phase 1)

".Deliverable. wopEe R0 e ] Percentagé;. DueDate: .- - . | PaymeéntiAmiount .
Amanzi™ based forecast system mcludlng 365-
2 months
day probabilistic forecasting for the _ 1% from start © § 24477
Winnipesaukee watershed deployed and ‘
A ' of Phase 2
tested on NHDES infrastructure
Baker River watershed models and Amanzi™
.3 months
system reconfigured-to include 8 flood control
p p o 5% from stant $ 9,016
ams and tested for proper of Phase 2
functioning
National Water Model (NWM} forecast
download and dded to all 4 months :
ownload an : processing added to a 6% from start $ 11851
forecast locations; internal web interface
‘ . of Phase 2
configured to display NWM forecasts _
SNODAS dat dandii di 4 manths
: ata processed an integrated in 3% from start $ 5,943
internal web-interface e
of Phase 2
Fully functional external web-interface 5 months .
X 5% from start $10,947
deployed and tested on NHDES infrastructure
: of Phase 2
. -12 months
50 hours of on-call support provided 5% after Task $ 10,243
8 deliverable
) * : T .‘:': . ‘l__'v' L :_ ‘ : . ;-‘;‘
| Piase 2:Total:; Tl e 36%‘ L ©C §72,477.
g JUN ... Lt .""j‘ :;i -lh L :.'I. . .‘.'—{IJJ." ‘ S E’ . :. ’ X e - . v

Contractor Initials qe

Date:

20




PHASE 3 (starts after completion of Phase 1)

."Deiwerablg '.-;-_j a0 R R Percentage ‘DueDate ;. "} 'Pa\zhi'ent.Am&un't' l_':-
Memorandum on collected and reviewed data 1 month from
required for the development of the . 1% start of Phase $ 1,269
optimization scheme 3
o ’ 2 months
Met.'nt?ranldurn on tr.le definition o the . 1% from start of $ 2,645
optimization objectives, constraints, and algorithm
Phase 3
Draft stand-alone optimization model for the S months
Winnipesaukee River as described in Section 6% fromstan $ 11,661
2.3.1 and 2.3.2 of project proposal of Phase 3
Fully tested stand-atone optimization.model & months
for the Winnipesaukee River as described in Section 3% from start $ 5,750
2.3.1 and 2.3.2 of project proposal of Phase 3
o ) 7 months
N del ]
Optnm-fzallon model integrated !nto the 2% from stant $ 3,037
Amanzi Forecast System of Phase 3
. . 7 months
er’'s manual and supportin
Us u' and supp ,I € 3% from start $6,718
documentation; Presentation i

- " . - g oy

i

of Phase 3

.1 §31,0801

projectTotal: - .

P PR . N NI

L

"7, $1198:908!

[

Notwithstanding any other provision of this Contract, in no event shall the total payment made by
the State exceed $198,908.

3.

PAYMENTS

The State shall pay RTI International within thirty (30) calendar days of the State’s receipt

of a correct and undisputed invoice.

c-4

Contractor Initials: Qb

Date:

10




State of New Hampshire
Department of State

CERTIFICATE

[, William M. Gardner, Sccrctary of Siate of the Staie of New Hampshire, do hereby cenify that RESEARCH TRIANGLE
FNSTITUTE is a North Carolina Nonprofit Corporation regisicred (o transact business in New Hampshire on April 05, 2000, 1
further centify that all fees and documents requircd by the Secretary of State’s office have been received and is in good standing as

far as this office is concemed.

Busincss 1D: 338837
Centificaic Number: 0004963406

™ TESTIMONY WHEREOF,

[ hereto set my ‘hand and couse 10 be afMixed
the Scal of the State of New Hampshire,
this 22nd day of July A D. 2020.

Do bk

William M. Gardner
Scerctary of State




3040 E. Carmwallis Road = PO Box 12194 « Rescarch Triangle Park, NC 27709-2194 « USA
Telephone +1.919.541.6000 « Fax +1.919541 5985 « www.rtiorg

RI1]

INTEARNATIONAL

September 29, 2020
Jacob Ruiter
Dam Computer Systems Technician

NHDES - Dam Burcau
29 Hazen Dr. Concord, NH 03301

Via Email: Jacob.Ruiterf@des.nh.gov
Reference: Delegation of Signature Authority Warrant

Dear M. Ruiter:

Pleasc accept this letter as confirmation that Don Enichen’s Delegation of Authority Warrant,
dated September 19, 2011 is currently valid. RTI's practice is to issue the warrants for the contract
managers when there is any change in delegation. Don’s delegation of authority was increased to
$50,000,000 on September 19, 2011 and has not changed since that date.

Thank you for the opportunity to provide this clarification. Please let me know if there are any
additional concems. ’

Sincerely,

Bpsasosre-

Stacey Passwaters
Dircctor, Contracts & Subcontracts

. [RTI# 02812000.465]

R irvomational i @ reghtercd trocamark and a taode nome of Research Yriangle Institute,



BRI

Delegation of Signatory Authority Warrant
| Don K. Enichen |

In accordance with my delegation from.the President and . CEO, whose authority is
authorized by resolution of the Board of Governors, and within the responsibilities of
your position, you are hereby delegated the authority to execute all such documents,
affidavits, certifications, contracts ond other agreements related to Contracts that
evidence a commitment on the part of RTI international and are undertaken in the
ordinary course of business. The limitations of your delegated signatory autharity are
set forth below. This delegation remains in effect until it is amended. All signature
authority is deemed null.and void once employment with RTI’e.nds.

‘Limits of Signatory Authority
$50,000,000

CVerie . sy thilors’ 9/19/¢

Lisa ). Gilliland , _ Date
Vice President

- Office of Contracts
RTI Internationa!

RTintemstionsl iz a trade name of Ressarch Triang Institte
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AcoRS CERTIFICATE OF LIABILITY INSURANCE emn

THIS CERTIFICATE IS (SSUED AS A MATTER OF IRFORMATION CNLY AKD CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIAMATIVELY OR NEGATWELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED B8Y THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES MOT CONSTITUTE A CONTHACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPAESENTATIVE OR PROCUCER, AND THE CEATIFICATE HOLDER.

TMPORTANT: [t Lhe certiilcale holdar Is an ADCITIONAL INSURED, the policy{las) must have ACDITIONAL INSURED provisions or be endorssd. If

SUBROGATION IS WAIVED, subject to  the larma and condlilons of the policy, certaln policles may require an endorsemant. A stalement on this
cerililcate does nol conter rights to the certliteate holder In [leu of such endorsemeni(s}).
Aon ni:k services South, Inc %:T—
' ' . FaX N
charlotge WG office fai, Ho e (B64) 283-T122 5 g (800) 363-0105
1111 Ketropalitan Avenue, suice 400 ) caun
charlotte NC 28204 UsA . ] ADURE §3:
’ ' NSURLR(S) AFFORDIMG COVERAGE A F
RIURLO . . . rsunga s Continenta) Casvalty Company 20443
Lol "‘“"‘“;?"'l : soumcna:  Mational Fire 1ns. Co. of Hartford 20478
.’-3“30?{':'{31 s« . . paumenc:  AIU Insurance Compiny 19399
gescarch Triangle Park MC 27709-2194 VsA N ) BEURERO: . Amcrican Home Assurancec Co. 19380
rSURERE;  New Hampshire insurance Company 21841
. PCOUREA F: )
COVERAGES CERTIFICATE NUMBER: 570081955083 REVISION NUMBER:

THIS 15 TO CERTFY THAT THE POLICIES OF WSUAANCE LISTED BELOW HAVE BEEN TSSUED TO THE WSURED NAMED ABOVE FOR THE POLICY PERIODQ
INDICATED. NOTWITHSTANDING ANY AEQUREMENT, TERM 06 CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POUGIES DESCABED HEREM 5 SUBJECT TO ALL THE TERMS,

Holder tdaniifler :

L USIONS AND CONDITIONS OF SUCH POLIGIES. LIMITS SHOWN MAY HAVE BEEN REOUCED BY PAID CLAMS. . Lirhta shown sro 43 requested
P TYPE OF POURANCE R POLICY HUABER, FOOLTER T RRICTEXY pp—
T Y X | COMMERCHL DENERAL LIASILITY LIS EETLY PN 0%/ Z1[ eacH occuRREnCE 1,000,000
" OIGE TOREATED
cussmos [x]occun | PREMISES (Eq pomnance) £1.000. 000
MED EXP {Arvy sas porsord 315,000
PFERSONAL § 4DV SUARY 11,000,000 g
e AOGREGATE LhaTT APPLIES PEA: CENERAL AGGAEGATE 37,000,000] @
PFRO- -
POLICY Dxcr Ew‘? : . PRODUCTS - COMPIO® ADD $2,000,000| =
E | ASTOMOSAE LIABRTY 4034978456 96/01/2020/06/01/71021] COMBMED SIGLE LeaT w
| 2 rockmtt $1,000.000f
x| mev aumo BOOLY BT { Mar poreon) g
—rv o SCHEDULED BOOLY INJUITY {Par accideny o
ownE ALTOS 5
- ﬂggﬂg&v o PFROFEATY GAMAOE 11
Yoy AmCI oY | o pccioeng) 1=3
X {91,000 Cot Cend X | 87,000 Comnp Ou E
| vuanziLaLe ocCuR € ALH DCCURRENCE o
—i —
EXCESS LisS CLAMS 4400E . ADGREGATE
_pee] Petomo. -
T | WORKERS COMPENSATION AND wco45 886610 - OEJOL7 200G 057007108 | x ] PER STATUTE l 12;3;
[AMLOTERS LIASRITY viu A0S
o | anomomemronimmeniosame Nyl [weodsassel . 06/01/2020| 06701/ 2022{ 5L EACH ACCOENT 51,000,000
[Mendatacy In Mg . FL €4 DEEASE-EA EMPLOYEE $1,000, 000
%m%m R . €A, DXSEASE POLICY LIAT 11,000,000 —
L
=
mrmormmuocm:vmﬁsqm vi1, AddRinna | Rpmarks "y b i e mpece ls requited) =3
evidence of Insurance. ' lt"
=

CERTIFICATE HOLDER ".. CANCELLATION

M'. Prt L

SHOWLO AMY OF THE ABOVE OCSCAIED POUCKES BE CANCEULED SCFORE THE
ExPRATION DATE THEREOF, NOTICE WAL 85 OGLIVERED W ACCORDAMCE WITH THE
POUICY PROVIHONS,

RTI Lncernational Y AUTHORITED REFRESENTATIVE

3040 Cornwallis Rd. .

r0 tox 121

)} oo
R cearch Triangle Park n¢ 27709-21%4 Usa % M ) (90 j

: ©1888-2015 ACORD CORPORATION. All rights reserved.
ACORD 25 (2016/03) The ACORO name and togo are roglstered marks of ACORD




STATE OF NEW HAMPSHIRE
DEPARTMENT OF INFORMATION TECHNOLOCY
27 Hazen Dr., Concord, NH 03301 :
Fax: 603-271-1516 TDD Access: 1-800-735-2964
" www.nh.gov/doit

Denis Goulet
Commissioner

November 4, 2020

Robert R. Scot, Commissioner

State of New Hampshire

Department of Environmental Services
29 Hazen Drive

Concord, NH 03301

Dear Commissioner Scott:

This letter represents formal notification that the Department of Information Technology
(DolT) has approved your agency’'s request to enier into a sole source contract with Research
Trangle Institute {dba RTl Intemnational “RTI"), of Research Triangle Park, NC, as described
below and referenced as Dol T No., 2021-024, ’

The purpose of this contract is to provide technical and edministrative services for
the modemization of the RiverTrak Forecast System, which is used to inform dam
operations on many of the State’s most important waler resources and provides
public access 10 valuable information, including lake levels and stream flows. This
effort will include ensuring that the system has the latest ‘security protocols,
software, and operating systems employed by the State of New Hampshire.

The funding amount for this contract is not to exceed $198,908.00, and shall
become effective upon Governor and Council approval through December 31,
2022. '

A copy of this letter should accompany the Department of Environmental Services'
submission lo the Governor and Executive Council for approvai.

Sincerely,
Denis Goulet
DG/Xaf
DolT 2021-024

cc: Heather Pike, DolT

"Innovotive Technologies Today for New Hampshire's Tomomrow”



