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The State of New Hampshire

NHDES Department of Environmental Services
Robert R. Scott, Commissioner

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
tt 7003054) with Research Triangle Institute, doing business as RTI International (RTI), (VC# 171105-6001),
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 Amanzl 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 GSiC on November 18, 2020 Item# 99 and amended on October 21, 2021
item# 88.

Funding Is available in the account as follows:

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

Dept. Environmental Services, L21:1-V2 Dam Repairs 8i Reconstruction, Capital Projects

EXPLANATION

Under NH RSA 483-D:l, NHDES was directed to develop a computer model to assist in managing flows In

the WInnlpesaukee River Basin. The original agreement with RTI to modernize the RiverTrak® was SOLE
SOURCE because the forecasting and reservoir operations modeling systems produced by RTI 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 Amanzl 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 Amanzl 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 Amanzl 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
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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.

We respectfully request your approval.

Robert R. Scott, Commisslonif



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:l, 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 RTI 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: $331,578.

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 8, SERVICES

FOR AMENDMENT 2.

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

Robert R. Scott, Commissioner

Department of Environmental Services

ilA
Atida D. Brown, SSES Finance, Proposals/Contracts

RTI International

ymtotr

Assistant Attorney General

Department of Justice . t

A- y* ^



RTI International

Enhancements to the Amanzl Forecast System

Exhibit B - Services For Amendment 2

EXHIBIT B

SCOPE OF SERViaS FOR AMENDMENT 2

1. WORK TO BE PERFORMED BY THE CONTRACTOR

1.1 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.

1.2 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).

2. WORK PROGRAM

2.1 Title: Enhancements to the Amanzi Forecast System

2.2 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.

2.3 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 out in the tasks described below in
section 2.4. The proposed enhancement work would increase the total contract price by
$103,450 to $331,678.

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

B-2
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RTI International

Enhancements to the Amanzi Forecast System

Exhibit B - Services For Amendment 2

Task A: Update Amanzi Forecast System OoTable - 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 ResJ 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 ResJ Is not appropriate
for calculating dam releases at these locations. Under this task. Contractor will update
the ResJ 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 Timeserles 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 Vy/innisquam. 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.

5. 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.

6. 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.

7. 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.

8. Add Median Timeserles to WInnipesaukee Basin Model Optimization Plots -

Under this task, Contractor will add functionality to calculate and display a

Median timeserles 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.

TaskC: 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:

1. 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 timeserles are mapped correctly before the data Is finally Ingested
Into the Amanzi Forecast System database.

2. 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

download 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
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RTI International

Enhancements to the Amanzl 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 Amanzl Forecast System. This work was not

included In the original contract scope of work because it was assumed that

NHOES would host the new Amanzl 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 API 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, USAGE, 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 improved

visualization of this data for both public and internal users.

Task D: Additional Calibration of Winnioesaukee 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

Contractor Initials . . _



RTI International

Enhancements to the Amanzi Forecast System

Exhibit B - Services For Amendment 2

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 welt 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 for
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.

2.5 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.

2.6 Program Administration: The Contractor will meet or conference call with NHDES staff

at the request of NHDES as needed throughout each project.

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

B-6
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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 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 (RTI 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

C-1



Table C-1

Modernization of Dam Bureau RIverTrak® Forecast System
PHASE 1

Deliverable Percentage Due Date Payment Amount

Amanzl™ based forecast system

Implemented on NHDES Infrastructure

Ingesting all data products listed In Table 2-1

13%

3 months

from start

of Phase 1

$ 25,084

Amanzr** based forecast system implemented on

NHDES Infrastructure for data processing and 3-

day deterministic forecasting (as listed In Table 2-

1 and Table 2-2 of project proposal)

17%

5 months

from start

of Phase 1

$ 33,044

Fully functional Internal web-Interface

deployed and tested on NHDES Infrastructure
8%

6 months

from start

of Phase 1

$ 16,574

On-slte training on the operation of the

Amanzi"' based forecast system provided
5%

7 months

from start

of Phase 1

$ 10,209

Processes and models configured to allow the

use of 72-hour QPF and tested for proper

functionality

1%

5 months

from start

of Phase 1

$ 2,680

Sunapee (SUNNH) models configured and

parameterized to produce less flashy results;

models deployed In the current RIverTrak*

system for testing

2%

2 months

from start

of Phase 1

$4,544

Highland & Island Pond (ILPNH) models

configured and parameterized to realistically

respond to MAP and MAT Inputs; models

deployed in the current RIverTrak* system

for testing

2%

3 months

from start of

Phase 1

$3,216

Phase 1 Total: 48% $95,351

Contractor Initials

Date:
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PHASE 2 (starts after completion of Phase 1)

Deliverable Percentage Due Date Payment Amount

Amanzr" based forecast system Including 365-

day probabilistic forecasting for the

Winnipesaukee watershed deployed and

tested on NHDES infrastructure

12%

2 months

from start

of Phase 2

$ 24,477

Baker River watershed models and Amanzi"*

system reconfigured to include 8 flood control

dams and tested for proper

functioning

5%

3 months

from start

of Phase 2

$9,016

National Water Model (NWM) forecast

download and processing added to all

forecast locations; internal web interface

configured to display NWM forecasts

6%

4 months

from start

of Phase 2

$11,851

SNODAS data processed and Integrated in
internal web-interface

3%

4 months

from start

of Phase 2

$ 5,943

Fully functional external web-interface

deployed and tested on NHDES infrastructure
5%

5 months

from start

of Phase 2

$ 10,947

50 hours of on-call support provided 5%

12 months

after Task

8 deliverable

$ 10,243

Phase 2 Total: 36% $72,477

Contractor Ini

Date:

iai
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PHASE 3 (starts after completion of Phase 1)

Deliverable Percentage Due Date Payment Amount

Memorandum on collected and reviewed data

required for the development of the

optimization scheme

1%

1 month from

start of Phase

3

$1,269

Memorandum on the definition of the

optimization objectives, constraints, and algorithm
1%

2 months

from start of

Phase 3

$ 2,645

Draft stand-alone optimization model for the

Winnlpesaukee River as described In Section

2.3.1 and 2.3.2 of project proposal

6%

5 months

from start

of Phase 3

$11,661

Fully tested stand-alone optimization model
for the Winnlpesaukee River as described In Section

2.3.1 and 2.3.2 of project proposal

3%

6 months

from start

of Phase 3

$5,750

Optimization model integrated jnto the

Amanzi Forecast System
2%

7 months

from start

of Phase 3

$ 3,037

User's manual and supporting

documentation; Presentation
3%

7 months

from start

of Phase 3

$6,718

Phase 3 Total: 16% $31,080

Modernization of Dam Bureau RIverTrak* Forecast

System Project Total:
100% $ 198.908

Table C-2

Hosting and Support of the Dam Bureau Forecast System

Deliverable Percentage Due Date Payment Amount

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

100%

1-year of hosting &

support to begin upon

completion of

Deliverable C in Table

C-3 below

S 29.320

Contractor Initial

Date:

C-4



Table C-3

Enhancements to the Amanzi Forecast System

Deliverable Percentage Due Date Payment Amount

A. Update Amanzi Forecast System

OpTable
100%

1 month from start of

Enhancement work
SlO.750

B. User Interface Enhancements 100%
2 months from start of

Enhancement work
$21,223

C. Data Ingest and Processing
Enhancements

100%
2 months from start of

Enhancement work
$17,333

D. Additional Calibration of

Winnipesaukee Basin Optimization
Model

100%
2 months from start of

Enhancement work
Sll.572

E. Enhance Manual Data Entry 100%
3 months from start of

Enhancement work
S26.869

F. Create Mobile-Ready Versions of
Webpages

100%
4 months from start of

Enhancement work
S15.703

Enhancements to Amanzi Forecast

System Total:
100% S103.450

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
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State of New Hampshire

Department of State

CERTIFICATE

I, David M. Scanlan, Secretary of State of the State ofNew Hampshire, do hereby certify that RESEARCH TRIANGLE

INSTTTUTE is a North Carolina Nonprofit Corporation registered to transact biisiness in New Hampshire on April 05, 2000.1

further certiiy 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

Oo.

©

Hi%

IN TESTIMONY WHEREOF,

I 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



BRTI
INTERNATIONAL

3040 Cornwallis Road ■ PC Box 12194 • Research Triangle Park. NC 27709-2194 • USA

Telephone 919.541.6000 ■ Fax 919.541.5985 • www.rtl.org

June 8, 2022
%

Jacob Rurter Via Email: Jacob.njiterfa)des.nh.Qov
Dam Computer Systems Technician
NHDES - 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. RTl'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,

Sill Setzer

SSES Contract Manager

(RTI Proposal No. 0282200.7311

turning knowledge into proctice RVlntemationalisarradenameofRaearchTrianglelnsiltute.



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 RTI International and are undertaken in the

ordinary course of business. The limitations of your delegated signatory authority ore
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

9Jl9lH
Lisa J. GlllilanU Date

Vice President

Office of Contracts

RTI International

RJl IntemationaJ is a trade name of Research Thengle InsUtute



CERTIFICATE OF LIABILITY INSURANCE
OATE(MM/OD/YYYY)

0W3V2022

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.

IMPORTANT: If the certlllcate holder is an ADDITIONAL INSURED, the pollcy(ies) must have ADDITIONAL INSURED provisions or be endorsed. If
SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on this
certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

PRODUCER

Aon Risk Services South, inc.

Charlotte NC Office
1111 Metropolitan Avenue, Suite 400
Charlotte NC 28204 USA

CONTACT
NAME;

pW.'lto.E.l): (866) 283-7122 (800) 363-0105
E-MAJL
ADDRESS:

INSURER(S) AFFORDING COVERAGE NAICf

INSURED

RTI International
3040 Cornwall is Rd
PC Box 12194
Research Triangle Park NC 27709-2194 USA

INSURER A Transportation insurance Co. 20494

MSURER a Continental Casualty Company 20443

MSURER C Aiu Insurance Company 19399

INSURER D

MSURER E

INSURER F

COVERAGES CERTIRCATE 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 SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. LImlU shown are as requested

-pcncTTFp-
fMMffinryYVYi

06/01/2022

TcncTTxr
JMIMMVYYYYI

06/01/202J

msiT
LTH TYPE OF WSUHANCE

TCSI]
WSD

5DBTT
WVD POUCY NUMBER

4034978J27COMMERCIAL QENEHAL LIABLITY

I CLAIMS.MAOE OCCUR
EACH OCCURRENCE

DAM&OE TO RENTED
PREMISES lEa DccufTBfical

MED EXP (Any ona parson)

PERSONAL A AOV INJURY

GENL AGGREGATE LIMTT APPLIES PER;

Qj^ECT
OTHER:

GENERAL AGGREGATE

PRODUCTS • COL«»/OP AGG

Jl,000,000

11,000,000

SIS,000

SI,000,000

S2,000,000

S2,000,000

AUTOMOBILE LIABILTTY

ANY AUTO

40349784S6 06/01/2022 06/01/2023 COMBINED SINGLE LIMIT

lEa acddanll
SI,000,000

BODILY INJURY ( Pat parson)

OWNED

AUTOS ONLY
HIRED AUTOS
ONLY

ti.OOOCoiOad

SCHEDULED

AUTOS

NONOWNED

AUTOS ONLY
Si.ooo Comp Dad

BODILY INJURY (Par acddani)

PROPERTY DAMAGE

(Per aedaenii

UMBRELLA LlAB

EXCESS LlAB

OCCUR

CLAIMS-MADE

EACH 0(XURRENCE

DED RETENTION

WORKERS COMPENSATION AND

EMPLOYERS' LIABILTTY y , ̂
ANY PftOPfilETOfl / PARTNER / EXECUTIVE

OFFICERiMEUSER EXCLUDED?

(Mantfatory In NH)
H ya«, dascrtba uttdet
DESCRIPTION OF OPERATIONS batow

WC03S901821

WC035901822

WC035901823

06/01/2022

06/01/2022

06/01/2022

06/01/2023

06/01/2023

06/01/2023

PER STATUTE

E.L. EACH ACCIDENT SI.000,000

E.L. DISEASE-EA EMPLOYEE SI,000,000

E.L. OlSEASE-POUCY LIMIT SI,000,000

M
9^DESCRIPTION OF OPERATIONS / LOCATIONS I VEHICLES (ACORO 101, Additional flamarfca Schedule, rruy be attached it more space It required)

Evidence of Insurance.

CERTIFICATE HOLDER CANCELLATION

RTI International
3040 Cornwall is Rd.
PC Box 12194
Research Triangle Park NC 27709-2194 USA

SHOULD ANY OF THE ABOVE DESCRIBED POLCIES BE CANCELLED BEFORE THE

EXPIRATION DATE THEREOF. NOTICE WILL BE OEUVERED IN ACCORDANCE WITH THE
POLICY PROveiONS.

AUTHORIZED REPRESENTATIVE

ACORD25 (2016/03)

O1988-2015 ACORD CORPORATION. All rights reserved.
The ACORD name and logo are registered marks of ACORD



The State of New Hampshire

NHDES Department of Environmental Services
Robert R. Scott, Commissioner

Octobers, 2021

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

State House

Concord, New Hampshire 03301 APPROVED G & C

REQUESTED ACTION
DATE

fTEM # ? ̂
Authorize the Department of Environmental Services (NHDES) to enter Into a SOLE SOURCE Amendment
to the Agreement (PC #7003054) with Research Triangle Institute, doing business as RTI International
(RTI), (VC# 171105-B001),' 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;

I  FY 2022

03-44-4420jf0-38170000-102-500731 $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:l, 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, RTI 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 RTI to host and support the RiverTrak® Forecast System in an

-industrystandard-AZtJRE-eioud-environment~All'malntenance"rapTRyiTOfTh'e~Rivi^Tfack'^pl^ic^iorrwill
be identical to the support available/provided for the legacy on-site RiverTrak software. The application

www.des.nh.gov
29 Hazen Drive • PC 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. It 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 DoIT, attached to this request.

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

We respectfully request your approval.

Robert R. Scott, Commissioner



STATE OF NEW HAMPSHIRE
DEPARTMEMTOF INFORMATION TECHNOLOGY

27 Hazen Dr., Concord, NH 03301

Fax: 603-271-1516 TDD Access: 1-000-735-2964

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 DoIT No. 2021-024A.

The purpose of this amendment is to enable DBS 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 DBS 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 throu^
December 31, 2022.

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

Sincerely,

Denis Goulet

DG/ik

DoIT 2021-024A

cc: Ken Weeks, DoIT

'Innovative Technologies Today for New Hampshire's Tomorrow'



STATE OF NEW HAMPSHIRE

New Hampshire Department of Environmental Services:

RTI Rivertrak Forecasting System Modernization Contract:

NHDES - 2021-024

AMENDMENT Amend A (1)

INFORMATION TECHNOLOGY



New Hampshire Department of Environmental Services

RTI Rivertrak Forecasting System Modernization Contract

NHDES-2021-024

AMENDMENT Amend A (1)

INTRODUCTION

WHEREAS, pursuant to an Agreement 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 International
(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 Agreement 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 die 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 seek 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:

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

State of

Date:

Contracfor s Irut!

Page 2 of 6



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:

ph^BE®AMEr

®,oxi s 10 n

Section Number No Amendments to Special Provisions.

Replace
language on
page B-1 with:

Research Triangle Institute, d/b/a RTI International ("RTF')
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
end of Exhibit B

See attached Contractor proposal;

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

Replace Exhibit
C with attached
Amended

Exhibit C

See attached Amended Exhibit C, with amended contract total cost
not to exceed $228,228.

ContraState of

Date;

Contractor's Initials
Page 3 of 6



New Hampshire Department of Environmental Services

RTI Rjyertrak Forecasting System Modernization Contract

NHDES-2021-024

AMENDMENT Amend A (1)

fmwm.
IMIIrI "irmJvh:

mi
iCwKttW

2021-024

Choose ajt item

2021-024

Amendment

A(l)

Choose an iiein.lw

Original Contract

1" Amendment

November 18,
2020, Item #94

Click or tap to

enter a datc.^
Item

tfiiiMClick or
tap here to enter

text

December 31,
2022

December 31,
2022

$198,908

$29,320

2nd Amendment

Click or tap here to

enter tcxtJB

.11

Choose an itcm.Iy

Click or tap to

enter a datc.^,
Item

tajj lierc to enter

ck or tap to

enter a date.)^)

ck or tap here

to enter texl.^

W' WMMM.

State 0

Date:

Contractor's Initials

Page 4 of 6



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 Governor and the Executive Council.

fN WITNESS WHEREOF, the parties have hereunto set their hands as of the day and year first above
writter

Date:

Alicia D. Brown, SSES Finance, Proposals and Contracts

RTI International

STATE OF NEW HAMPSHIRE

Date: / <VV

Robert R. Scott, Commissioner

State of New Hampshire

Department of Environmental Services

The preceding Amendment, having been reviewed by this office, is ̂ proved as to form, substance, and
execution.

Approved by the Attorney General

Date:
. bhyzot)

State of New Hampshire, Department of Justice

State 9
Date: .

itialsContractor

Page 5 of 6



New Hampshire Department of Environmental Services

RTI Rivertrak Forecasting System Modernization Contract

NHDES-2021-024

AMENDMENT Amend A (1)

I hereby certify that the foregoing amendment was approved by the Governor and Executive Council of
the State of New Hampshire at the Meeting on; (date of meeting)

Office of the Secretary of State

Date:

State of New Hampshire, Department of Administration

State

Contractor's Initials
Page / 6 of 6



EXHIBIT C

Price and Payments

All services shall be performed to the satisfaction of NHD€S 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 work 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 (RTI 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:

Contractor Initials

C-1

Dateo^aca (



Table C-1

Modernization of Dam Bureau RIverTrak* Forecast System
PHASE 1

iMSjiSili
Amanzi™ based forecast system

Implemented on NHDES Infrastructure

Ingesting all data products listed In Table 2-1

13%

3 months

from start

of Phase 1

$ 25,084

Amanzl**' based forecast system implemented on

NHDES infrastructure for data processing and 3-

day deterministic forecasting (as listed in Table 2-

1 and Table 2-2 of project proposal)

17%

5 months

from start

of Phase 1

$33,044

Fully functional internal web-Interface

deployed and tested on NHDES infrastructure
8%

6 months

from start

of Phase 1

$ 16,574

On-site training on the operation of the

AmanzP" based forecast system provided
5%

7 months

from start

of Phase 1

S 10,209

Processes and models configured to allow the

use of 72-hour QPF and tested for proper

functionality

1%

5 months

from start

of Phase 1

S 2,680

Sunapee (SUNNH) models configured and

parameterized to produce less flashy results;

models deployed in the current RIverTrak*

system for testing

2%

2 months

from start

of Phase 1

$4,544

Highland & Island Pond (ILPNH) models

configured and parameterized to realistically

respond to MAP and MAT inputs; models

deployed in the current RIverTrak* system

for testing

2%

3 months

from start of

Phase 1

$3,216

^8

Contractor Initials^

Date: ̂
C-2
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PHASE 2 (starts after completion of Phase 1)

Amanzi"" based forecast system including 365-
day probabilistic forecasting for the
Winnipesaukee watershed deployed and
tested on NHDES infrastructure

Baker River watershed models and Amanzl™*
system reconfigured to include 8 flood control
dams and tested for proper
functioning
National Water Model (NWM) forecast
download and processing added to all
forecast locations; Internal web Interface
configured to display NWM forecasts

SNOOAS data processed and Integrated in
internal web-Interface

Fully functional external web-interface
deployed and tested on NHDES infrastructure

50 hours of on-ca!l support provided

Percentage ;bu|^egg

12%

5%

6%

3%

5%

2 months

from start

of Phase 2

3 months

from start

of Phase 2

4 months

from start

of Phase 2

4 months
from start

of Phase 2

5 months
from start

of Phase 2

12 months
after Task

8 deliverable

Pa^en^

$ 24,477

$9,016

$ 11,851

$ 5,943

$ 10,947

$ 10,243

Contractor Initials:
Datef^

C-3

a



PHASE 3 (starts after completion of Phase 1) |

Memorandum on collected and reviewed data

required for the development of the

optimization scheme

1%

1 month from

start of Phase

3

S 1,269

Memorandum on the definition of the

optimization objectives, constraints, and algorithm
1%

2 months

from start of

Phase 3

$2,645

Draft stand-alone optimization model for the

Winnipesaukee River as described In Section

2.3.1 and 2.3.2 of project proposal

S%

5 months

from start

of Phase 3

$ 11,661

Fully tested stand-alone optimization model

for the Winnipesaukee River as described in Section

2.3.1 and 2.3.2 of project proposal

3%

6 months

from start

of Phase 3

$ 5,750

Optimization model integrated into the

Amanzi Forecast System
2%

7 months

from start

of Phase 3

$3,037

User's manual and supporting

documentation; Presentation
S%

7 months

from start

of Phase 3

$ 6,718

^0
Table C-2

Hosting and Support of the Dam Bureau Forecast System

»f!ei3^m(age

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

.  100%
November 1,2021 -

October 31, 2022
S 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.

Contractor Initials

Da

C-4



state of New Hampshire

Department of State

CERTIFICATE

I, William M. Gardner, Secretary of Slate of the State ofNew 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 Ninnbcr: 0005376464

-r£ 05

u.

o •0

A

IN TESTIMONY WHEREOF,

J hereto set my hand and cause to be affixed

the Seal of the State of New Hampshire,

this 3rd day of June A.D. 2021.

William M. Gardner

Secretary of State



RTI
INTERNATIONAL

3(M0Cornwatlis Roed ■ PO Box 12194 • Research Triangle Park, NC 27709-2194 • USA

Telephone919.541.6000 • Fax9l9.S41.5985 • vAvw.fti.org

August 24. 2021

Jacob Rulter Via Email; Jacob.ruiter@des.nh.Qov

Dam Computer Systems Technician
NHDES - 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)

I 'I 1'!l i k !'• !l I i'il MI'O "rdi /'f'l'



RTI
lNTERNATION^L

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 RTI 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

JsaJ. Gillilan^ DateLlsaJ. Gillila

Vice President

Office of Contracts

RTI International

RV Intema^allsa trada nama of Resaanh Trlangla InsVMa



AKCorzcy CERTIFICATE OF LIABILITY INSURANCE
OATEJPnlfcMXVmV)

oamao2i

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AMD 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 tNSURER(S). AUTHORIZEO
REPRESENTATIVE OR PRODUCER. AND THE CERTIFICATE HOLDER.

IMPORTANT: If the cerUflcaie holder Is an ADDITIONAL INSURED, the policy(le8) musi have ADOmONAL INSURED provisions or be endorsed. If

SUBROGATION IS WAIVED, subject to (he terms ar\d conditions of the policy, certiin policies may require an endorsement A statement on thte

certiflcate does not confer rights to (he certMcste holder in lieu of such er«dorserztent(t).

PMOUCER

Aon Risk Services South, Inc.
Charlotte nc Office
Tin Metropolitan Avenue. Suite 400
Charlotte NC 28204 USA

CONTACT
HANS:

(866) 283-7122 (800) 363-0105

EMM.

AOORESS;

M3URER(S| AFFOrtOMC COVERACe NAKS

MSURCO

RTI International
3040 Cornwallis Rd
PC Box 12194
Research Triangle Park NC 27709-2194 USA

insurcaa: valley Forge Insurance Co 20S08

wsiMent; Transportation Insurance Co. 20494

MsiMERC: AIU Insurance Corspany 19399

MSUACR 0:

•SURER E:

MSURCRF:

COVERAGES CERHnCATE NUMBER; 570089383221 REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICES OF INSURANCE LISTED. BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INOICATEO. NOTWITHSTANDING ANY REQUIREMENT. TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTTICATE MAY BE ISSUED OR MAY PERTAIN. THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS
EXCLUSIONS AND CONDITIONS OF SUCH POLICCS. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS UrNtt »he<»n «i» »« rmunMd
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V 4
The State of New Hamjjshire

Department of Environmental Services

Robert R. Scott, Commissioner

November 2,2020

His Exceflency> Governor Oirlstopher T. Sununu
find the Honorable touncll

S^'tefiouse
Concord,. New Hampshire 03301

REQOESriEbAGnOh

APPROVEPGAC

DATE

item;# 4
Authorize the Department of Environmental Services (NHpES) tn enter Into a SOLE SOURCE agreement with
Research Triangle Institute (RTI), (VC#.17Up5^B001), Research Triaigle Park, Nt in the amount of $198,908 forttie
moderrilzatlon of the.RiverTraic* Forecast System used to track wa
approval through December 31, 2022. 100% Capital (Generai) Func

.Funding is available-In the account as follows:

03-44 r442030-12670(XXH)34-S00161

Dept. Environmental Services, 19-l46:l-Vi:A Dam Repair & Rea

er flows, effeGtive upon Governor and CouncU
s;- ' •

,  FY2021

$198,908
nstruction. Capital Projects-

-expUnAhon

Utitler RSA 483-0:1, NHDES was directed to develop a computer model to assist: In managing flows In the
Winhlpesaukee River Basin. To fijlflil this requlrenient, In 200ll NHDES procured the services of Riverside
Teehnbiogy Incorporated (now dolng business as Research Triangle Institute), a qualified engineering consultant. In
accordance with the procedures specified in RSA 21-l:22> to provide and support the RIverTrak^ Forecast System.
thisagreement to modernlM-the RhrerTrak^ Forecast System-Is SOLE
operiations mbdellhg^stems product by RTl are custom appllcatloi is.of software modules thatcan only upgraded
by RTl

SOURCE because the forecasting,and r^rvoir

; A complete ground-up redevelopment of the underlying hyc
the original contract with RTl, by another vendor would riot be
Iriterftiptlori and/or degradation of modeling and pubMcly availabli data functions Of the existing models The
Department of liiformatlon Technology (OolT).has provided a letter jf approval for this SOLE SOURCE agreement
which js attached to this requert.

Stace the original development of the RiverTrak* Forecast System, NHDES has contracted with RTl to model
additional New Hampshire watershed basins to expand the utility of the RiverTrak* Forecast System, and uses It

rOlogIc models and InfofmHlon, developed In
cost effective and would urihecessarily risk

to Inforrn darn operations on rhany of the State's most Imporfc
to .valuable Information, Including lake levels and stream flows. Thj software and database systems collectively
known as the RIverTrak* Forecart System includes the following cap|""blllties:

•  Provides real-time access to hydforheteorologlcal data
•  Stores and manages the real-time data

www.des.nh.gov
29 Hazen Drive • PO Box 95 • Concord, h

(603) 271-3503 • Fax: 271-2867 • TDD Access: Relay NH 1-800-735-2964

nt water resources;apd provide public access

H 03302-0095
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FORM NUMBER P-37 (version 12/11/7019)

Notice: This.agreement wd all of its attachmenis shail become public upon submission to Govempr and
Executive Council for approval. Any. information that is private, confidential-.or proprietary must
be clearly identified to (he agency, and-a^eed to in writing prior to signing the contract.

,  AGREEMENT
The Sta^ of New Hampshire and the Contractor hereby mutually agree as follows:

GENE^L PROVISIONS

1. IDENTIFICATION.

1.1 State Agency Name

New Hampshire Department of ̂vlronmental Services

17 State Agency Address
29.Hazen Drive -r P'Q Box 95 . .

Concord, NH 03302^5

1.3 Contractor Name

Research Triangle Institute (d/b/a RTI' International)

1.4 Contractor Address

3040 Comwatlis Rd

PO Box 12194

Research TrianRle Paric NC 27709-2194 USA
1.5 Contractor Plwnc '

Number

(919)541-6634

1.6 Account'Number-

03-44-44-442030-12670000-

034-500161 -

1.7 Completion Date

12/31/2022

1.8 Price Limitation

$198,908 , , ■

1.9 Contracting OHicer for State Agency

James W. Gallagher, Jr.' P.E.

I.IO State Agency Telephone Number
Office: (603) 271-1961
Cdl: (603)419-9206

1.1,1 Contractor'Signaturc^ ) 1.12 Name and -Title of Contractor Signatory .
Don K. Enichen, Manager of Contracts
Research Triangle Institute-"

'  1.13 State Agency Signature 1.14 Nwnc and Title of State Agency Signatory

Robert R. Scott, Commissioner

1.15 Approval by thcN.H. Department of Administration, Division of Personnel (i/^PP^'coble)

By. Director, On:

1.16 Approval by the Attorney General (Form, Substance and Execution) (i/applicable)

hHZ-zcto
1.17 Approval by the Governor and Executive Council

GdbC Item number G&C Meeting Dale:

Page 1 of 4
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1. SERVICES TO BE PERFORMED. TIm; State of New
Hampshire, acting through the agency kJemincd in •block l.I
("Stale"), engages contractor identified in block .1.3
("Contractor")'to perform, and the Contractor shall perform, the
work or sale of goods, or both, identified and more, particularly
described, in the attached EXHIBIT B which is incorporated
herein by reference ("Senri^"). • ' , '

3. EFFECTIVE DATE/COMPLETION OF SERVICES.
3.1 Notwithstanding any provision of this Agreement to 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 ofthe panics hereundcr, shall
become, effective on the date the Governor and Executive
Council approve this Agreement as indicated in block 1.17,
unless no such approval is required, in which case the Agreement
shall become effective on the date the Agreement.is si^ed by
ihe State Agency as shown in block' 1.13 ("Effective Date").
3.2 If the Contractor commences, the Services prior- to the
Effective D^e, aU'Serviccs performed by the ConWcior priorto
the Elective Date shall .be performed at the sole risk of the
Contractor, and in the event that this Agreement docs not become
effective,'the State shall have no liability to the Contractor,
including without limitation, any obligation to _ pay the
Contractor for any costs -incurred or' Services fKrformcd.

• Conti^or must complete all Services, by the Completion Date
specified in blodt 1.7.

4. CONDITIONAL NATURE OF AGREEMEPnr.
Notwithstanding any provision of "this Agreement to. the
contrary, all obligations .of the Sutc hereunder, including,
without limitation, the continuance of payments hereundcr, are
comingent upon the availability and continued appropriation of
funds affected by any state or federal legislative or executive
action that reduces, eliminates or olbcrSvisc modifies the'
appropriation or availability of funding for this Agreement and
the Scope for Services provided in EXHIBIT B, in whole or in
part. In no event shall the State be liable for any payments
hereunder in excess of such available appropriated funds. In the
event of a reduction or termination of appropriated funds, the
Slate shall have the right to. withhold payment 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 fansfer funds fram.any other
account or source to the Account identified in block 1.6 in the
event funds in that Ao»unt are reduced or unavailable.

5. CONTRACT PRICE/PRJCE LIMITATION/
payment.

5.1 The contract prkc, method pf payment,'and terms of payment
are identified-and more particulariy described in EXHIBIT C
which is incorporated herein by reference.
5.2 The payment by the State of the contract price shall be the
only and the complete reimbursement to the Contractor for all
expenses, of whatever nature incurred by the Contractor in the
performance hereof, and shall be the only-.and the complete

compensation to the'Contractor for the Services. The State shall
-have no liability to the Contractor other than the contract price.
5.3 The State reserves the right to offset from any amounts
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 to the
conCr^, and notwithstanding unexpected circumstances, in no
eventrshall the total of all payments authorixed, or actually made
hereunder, exceed the Price Limitation.set forth in block 1.8.

6. COMPLIANCE BY CONTRACTOR WITH LAWS
and REGULATION^ EQUAL EMPLOYMENT
OPPORTUNm/.

•6.1 In connection with the performance of the Services, the
Contractor shall comply vrith all applicable statutes, laws,
regulations, and orders of federal, state, county or municipal
authorities which impose any obligation or dirty upon the
Contractor, including, but not lim.itcd to, civil rights and equal
employment opportunity laws. In addition, if this Agreement' is
fund^ in any pan by monies of the United Statcsi the Contractor
shall comply with all fcdcial.executive orders, rules, regulations
and statutes, and with any riilcs, regulations and guidelines as the

' State or the United Slates issue to implement these.regulaiions.
- the Contractor shall also comply with all applicable intellectual
property laws.
6.2 During the term of this Agreement, the Contractor shall riot
discriminate against employees or applicants, for employment
because of race, color, religion, creed, age, sex, handicap, sexual
orientation, or national origin and will take affirmative action to
prevent such discricriination.
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 expense provide all peraonhel
necessary, to perform the Services. The Contractor warrants that'
all personnel engaged in the Services shall be-qualified to
perform the Services, and shall be properly licensed and
otherwise authoriz^ to do so under all applicable tasvs.
7.2 Unless otherwise'authorizcd in writing, during the tcrrh -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 subcontractor' or other person, firm or
corporation with whom it is engaged in a combined effort to
perform the'Services to hire, any person who is a State employee
or official,-who is materially involved in the procurement,
administration or performance -of this ..Agreement This
provision .shall survive termination of this-Agreement.
7.3 The Contracting Officer specified in block 1.9, or his or her
successor, shall be the Stale's representative. In the event of any
dispute concerning the interpretation of this Agreement, the
Contracting Officer's decision shall be final for the Slate.

Page 2 of .4
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8. EVENT OF DEFAULT/REMEDIES.

8.1 Any one or more of. the following acts or omissions of the
Contractor shall constitute an event of default hcrcundcr.("Evcnt
of Default");
8.1.1 failure (o perform the Services satisfactorily or on
schedule;

8.1.2 failure to submit any report required hereunder, and/or
8.13 failure to perform any other covenant, term or condition of
this Agreement."
8.2 Upon the occurrence'of'any Event of Default, the State may
take any one, or more, or ail, of the following action's:
8.2.1 give the Contractor a written notice s^^ifyirig the Event of
Default and requiring it to be rentcdied within, in the absence of
a greater or lesser specification of time, thirty (30) days from the
date ofthe itotice; and ifthe Event of £>efau[tls not timely cured,
terminatc'this Agrccment,.cfrectivc two (2) days after giving the

.  Contractor, notice Qftermination;
8.2.2 give the Con6?ctor a written notice specifying the Event of
Default and. suspending ail payments to ̂  made under this
Agreement and ordering that' the portion of the contract price^
which'would-otherwise accrue to the Contractor during the'
period from the date of such notice until such time as the State
determines that the Contractor has'cured the Event of Default

shall never be paid to the Contractor; ■

. 8.2.3 give the.Contractor a written notice specifying the Event of
Default and set off against any other obligations the Slate may
owe to the Contractor any damages the State suffers by reason of
any Event of Default; and/or
8.2.4 give the Contractor a written notice specifying the Event of
Default, treat the Agreement as breached, terminate the
Agreement and puniie any of Its remedies at law or in equity, or
both.

8.3. No failure by the Slate to enforce any provisions hereof after ■
any Event of E>efaulf shall be deemed a 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 shall
be deethed a waiver of the right of the State to enforce each and
all of the provisiqrts herepf upon any further of other Event of
Default oh the part of the Contractor.

9. TERMINATION.'
9.1 Notwithstanding paragraph 8, the 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 the Agreerhent.
9.2 In the event of an eaHy fermmation of this Agreement for.
any reason other, than the .completion of the Services, the
Contractor shall, at the State's discretion, deliver to the
Contra'cting Officer, not later than fifteen (15) days after the date
of termittation, a report ("Termination Report'^ describing in
detail all'Services performed, and the contract price earned, to
and ifKluding 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 attached
EXHIBIT 8. In addition, at the State's discretion, the Contractor-
shall, within 15 days of notice of early termination, develop and

Page 3

submit to the State a Transition Plan for services urtder the

Agreement.

10. DATA/ACCESS/CONFIDENTIALITY/

PRESERVATION.

10.1 As used in this Agreement, (he word "data" shall mean alt
■  information and things developed or obtained during the

performance of, or acquired or developed by reason of, this
Agreement, including, .but not lirhited to, all studies,-reports,

. files, forrnul.ae,-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 tlata and any property which-has been received finom
' the State or purchased with fiinds'provided for that purpose

urtdcr 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 shall be governed by NX?RSA
chspter 9I-Aor 'otherexisting taw. Disclosure of data requires
prior written approval.of the State.

11. CONTRACTOR'S RELATION TO THE STATE. In the

performance of this Agreement the Contractor is in ail respects
- an independent contractor, and is neither an agent nor an
employee of the State Neither the Contractor nor any of its

-  officers, employees, agents or-members shall have authority to
bind the State o'r receive any beiKfits, workers' compensation or
other emoluments provided by the State to-its employees.

12. ASSiCNMENT/DELEGATIONySUBCONTRACrS.

1-2.1 The Contractor'shaU not assign, or otherwise transfer any
interest in .this Agreement without the prior written notice, which
shall.te provided to the State at least fifteen (15) days prior to
the assignment, and a. written consent of the State. For purposes -
of this - paragraph, a .Chuige of Control shall constitute
assignment- "Change of Control" means (a) merger,
consolidation, or a transaction or sericS of related transactions in
which a third party, together with its affiliates, becomes the
direct or indirect owner of fifty percent (50%) or mote of the
voting shares or similar equity interests, or combined voting
power of the Contractor, dr-(b) the sale of all or substantially all
of the assets of the Contractor.

!2.2-None of.the Services shall be subcontracted by the
Contractor without prior written notice and consent of the State.
The State is entitled to copies of all subcontracts and assignment
agreements and shall not be. bound by any provisions contained
in a subcontract or an assignment agreement to-which it is not a
party. , .

13. INDEMNIFICATION. Unless otherwise exempted by (aw,
the Contractor shall indemnify and hold harmless die State, its
officers and employees, from and against .any and all claims,
liabilities and costs for any personal injury or property damages,
patent or copyright infringement, or other claims asserted against
the State, its officers or employees, which arise diit of (or which
may be claimed to arise out oO the acts or omission of the
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Contractor, or subcontractors, including but not limited to the
negligence, reckless or intentional conduct The State shall riot
be liable for any costs incurred by the Contractor arising under

• this para^ph 13. Notwithstanding the foregoing, nothing.hcrein
contained shall be deemed to constitute a waivcr.pfthe sovereign
immunity of the Slate, which immunity is hereby 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 expense, obtain and
continuously . maintain in force, and shall . require any
subcoohactor or assignee to obtain end maintain in force, the
following insurance:
M.I.I bbmmerciaJ general liability insurance against all claims
of bodily injury, death or property damage, in amounts ofrnol
less than $1,000,000 per occurrence and $2,000,000 aggregate
or excess; and

14.1.2 special cause of loss coverage form covering all property
Object to subparagraph 10.2 herein, in an amount not less than
80% of the whole replacement value of the property.
M.2.Thc policies described in subparagraph Mil herein shall be
on policy forms"and endorsements approved for use in the Slate

. of New Hampshire by the-N.H. Department of Insurance, and
issued by insurers licensed in the Slate ofNew-Hampshire.
143 The Contractor shall furnish to the Contracting Officer
identified in block 1.9, or his or her successor, a ccrtificate(s) of
insurance for all insurance required under this; Agr«mcnt.
Contractor shall also furnish to the Contracting Officcrjdcntified
in block 1.9, or his or her successor,' certific8le(s) of insurance
for all rcncwal(s) of insurance required under this Agreement no
later than ten (10) days prior to the expiration date of each"
insurance policy.. "The certificates) of insurance and any
renewals thereof shall be attached arid are incorporated herein by
reference'.

15. WORKERS'COMPENSATION.
15.1 By signing this agreement, the Contractor agrees, ccrtifies
and warrants that the Contractor is in compliance with w exempt
from, the requirements of N.H. RSA chaptcr 281-A ("Worktrs'
Compensation").
153 To the extent the Contracior ls subject to the requirements
of N.H. RSA chapter 28i-A, ConlrKtor shall maintain, and
require any subcontractor or assignee.to secure and maintain,'
payment of Workers* Compensation in wnncction wilh
activities which the person proposes to undertake pursuant to this
Agreement. The Contractor shall furnish the Coriti^mg Officer
identified in block 1.9, or his or her successor, proofof Workers'
Compensation in the .manner described in N.H, RSA chapter
281-A and any applicable reflewal($) thereof, which shall ̂
attached and arc incorporated herein by reference. The Sute
shall not be responsible for payment of any Workers'
Comperisation premiums or for any other claim or benefit for
Contractor, or any-subcontractor or employee of Contractor,
which might arise under applicable State of New Hampshire

"Workers' Compensation laws in connection, with" the
performance of the Services under, this Agreement.

16. NOTICE. Any notice by a party hereto to the other party
shaU be deemed to have been duly delivered or given at the time
of mailing by certified mail, postage prepaid, in a United States
Post Office addressed to the parlies at the addresses given in
blocks 13 and 1.4, herein.

17. AMENDMENT. This Agreement may be amended, waived
or dischar^ only by an instrument' in writing signed by the
parties hereto and only after approval of such amendment,
waiver or discharge by the Governor and Executive Council of
the Slate of New Hampshire unless no such approval is r^uired
under the circumstances pursuant to State law, rule or policy.

18. CHOICE OF LAW AND FORUM. This Agreement shall
be governed, interpreted and construed In accordance, with the
laws of the State of New Hampshire^ and is binding upon and
inures to the benefit of the parties and their respective successors
and assigns. The wording used in this Agreement'is the wording
chosen by (he parties to express Uiar mutual intent, and'no rule
of construction shall be applied against or in favor of any party.
Any actions arising out .of this Agreement shall be brought and

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

19. CONFLICTING TERMS. In the event of a conflict
between the terms of this P-37 form (as modified in EXHIBIT
A) and/or attachments arid 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
benefit any third parties and this .Agreement shall not be
construed to confer any such bcrtcfit.

21. HEADINGS. The headings throughout iIm Agreement arc
for .reference purposes only, and the words contained therein
shall in no way be held to explain, modify, amplify or aid in the
intcqMetaiion, 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. In the event any ofthc provisions of this
Agreement are held by a court of competent jurisdiction to be
contrary to any state or federal law, the remaining provisions of
this Agreement will remain in full force artd effect

24; entire AGREEMENT. This Agreement; which may be
executed, in a number of counteiparts, each .of which shall be

. deemed an original, constitutes the entire agreement and
understanding between the parties, and supersedes all prior
agreements and understandings with respect to the subject-matter
hereof. • .
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EXHIBIT A

Special Provisions

There are no Special Provisions.

Contractor Initials:

A-l

Date:.



EXHIBIT B

Scope of Services

Research Triangle Institute, d/b/a RTI International ("RTI") shall perform the tasks as described
in the attached detailed proposal titled:

"Modernization of Dam Bureau RiverTrak* forecast System",

submitted by RTI International, dated July 10,.2020.

Contractor Initials:

Oate:J^§JDate:

B-1
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Modernization of the Darn Bureau

;  RiverTrak® Forecast System

~  Prepared for: ,

NTMHAMKMCn
^  DxnucmtMT.Of

Enviionmental
Services

July 10 2020
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HRTI
' IHTIIMATIONAl

Technical and Cost Proposal
July 10 2020

Modernization of the Dam Bureau

RiverTrak® Forecast System,

Submitted To:

Jacob Ruiter

Dam Computer S^tems Technician
NH08S - Dam Bureau

29 Haien Dr. Concord, NH 03301

Office: 603-271-3617

Cell: 603-419-0136

Jacob.Ruiterfiides.nh.gov

Submitted by: • _

Research Triangle Institute

d/b/a RTI International
3040 East Cornwadis Road

Research Triangle Park, NC 27709, USA
www.fthorg/cwf

RTI Contracts Point of Contact

Don K Enichen

Office of-Contracts

Telephone: +1919 Ml-6634
E-mail: enichenfi> rti.org

RTI Technical Point of Contact'

MlchaelThlemann .-

Center for Water Resources

Telephone: +1970 498-1844 '
E-mail: mthlernannfi>ftl.org

This proposal includes data that shall not bie disclosed butskJe the'Government of New Hampshire and shall not be-
dupllcated. 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—or In connection v^th—the submission of these data,
the Government shall have the right to duplicate, use, or disclose the data to the extent provided in the resulting.
contract. This restrictten does not lim.it the Government's fight to use information contained In these data If
obtained from another source wiihqiit restriction. The data subjert to this restriction are contained In the entire
proposal.
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Technical and Cost Proposal
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■■ Background . .''

. The New Hampshire Department of Environmental Services (NHDES) Dam Bureau has since the earty

2000s operated the RTI RiverTrak* forecast system.to help operate 48 reservoirs, lakes, and iflood-
control structures in New Hampshire. Changes in computer techndlogy as well as with data security ^

standards make it increasingly harder to property maintain RiverTrak* under full functionality. NHDES is
there for considering replacing RiverTrak* with more modern technolo^;
This proposal presents the replacement of RiverTrak* with modern technology, while keeping mostly

the same furictionaiity. In addition,-it proposes optional additional system expansion and support type,

work.requested by NHDES.

1 RTI Amanzi"'

. We propose building the RiverTrak* replacemerit system using Rji's AmanzP" frameworic.
This data and modeling management framework uses modern web-enabled technologies (such as

docker^ and CSIP^) to allow robust and parallelizable data processing and modelexecutlon. Amanzi*"

utilizes standard no-cost databases (such as PostgreSQL*) and web Interfaces as additional key

components.

This tcchriology approach differs significantly from RiverTrak*'s monolithic architecture which made It, ;

difficult to adapt to new data transmission and security standards. Contrary to.this, Amanzi*** Is built to-

be modular and to allow specific components, IT technologies or data protocols to be switched out or

changed. As such, Amanzi^ is futureproof..

Contrary to RiverTrak*, whl^ allows one user at a time, Arnanzr" .Is built for concurrent use. This

enables one user to, for example; review and create forecasts', whereas another user can simultan^usly

look at previously, created forecasts or current observations (the current NHDES'Dam Bureau internal.

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* can be configured to execute in parallel, e.g.,

uses gage.observations can be downloaded at the.same time as data acquired by NHDES's-XConnect

system). Likewise, models for Independent sub-basins (such as Mascoma and the S-Basins) can be run

'concurrently,.iesulting in shorter times to complete forecast runs! .'

' See https://www.docker.com/ for more details

' See httos://alm.engf.cok>state.edu/cb/prolect/cslD for more detail

' See https://www.postgresQl.org/ for more detail
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2  Implementation

We propose a phased Implementation, that reproduces the most critical furtrtipnalities of the current
RiverTrak* system first, and then extends this functionality to additional aceas and objectiv«, as
described In the subsequent sections.

2.1 Phase 1

2.1.1 Overview
In Phase 1 RTI will Implement (with a few alterations as mentioned In Table 2-2) the RlverJrak*
functionalities to perform deterministic short-term forecasts for all currently implemented foreast
locations. As part of this'phase RTI will also Investigate'and correct with some specific model
configurations in the current RiverTrak* system.

it is envisioned that the initial depioyment'and testing of the new Amanzi~ system will occur in parallel
to.the ongoing use of RiverTrak*. This will allow for testing under operational conditions without
disrupting the operational fore^stirig at the NHOES Dam Bureau.
For the time being, RrverTrak* would also provide the data for the external welwite.

3»*

2.1.2 Implemented Functionality
SpedficallY, the functlonaltties listed in Table 2-1 will be implemented essentially as they are in the-
current RiverTrak* system. Table 2-2 lisU slightly modi^d approaches to a subset of RiverTrak*
processing steps, primarily related to using readily available gridded data products for precipitation and
temperature observations arid forecasts instead of the current, mostly gage based approadi. In
additional, the currently used MS Access database for model states adjustments and the MS Excel.

■ spreadsheets to enter dani operations will be replaced by built in Amanzi"* functionality.

Table 2'1. RiverrrakT funaionaiizies rep

Functionality Current Labei($) In RIverTrak*. : |

From XConnect (SHEF format)

- 220 time series

DECODE SHEFFIL£S (NORTH), DECODE SHEFFILES (SOUTH),

DECODE SHEFFILES (WEST)-

From USGS NWIS

"IDS time series

FROM USGS'NWIS (VIA RT SENTRY)

From NWS HADS

*^3 time series

OBSERVATIONS FROM HADS (NORTH), OBSERVATIONS-

FROM HADS (SOUTH)

Convert data from various Intervals to

hourly or daUy Intervals •

~40C tirhe series

CHANGEiNT-

ll l||j||||||l l l l l||||I|||i l l''l||:j|r|||l''''l|||ll|l l
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Functionality Current Label(s) In RIverTrak*

Convert stage observations to

• discharge or vice versa

"59 time series

STAGEDISCHARGERATING

Convert precipitation accumulation to

predpttation Increments

"63 time,series

CHANGEDATATVPE

Fill observed (past) data to the end of

the forecast period

"220 time series

fillrepeat

Combine observed and forecasted data

Into model Inpirt time series

"170 time scries .

FUTURE_MAP, FUTURE_MAT

Export data as comma deilmited hie COMMA DEUMITEO

Model snow accumutation, siiow melt,

and rainfail-runoff process^ for 59

sub-basins

SNOWPACK, SACSMA

Model routing for 6 reaches . LACK,

Model 46 rcMrvoirs (Irtcl. routing

between reservoirs as needed)
RESERVOIR, RES-J ■

Create 3-day forecasts for all sub-basins

(2 scenarios per forecast)

2£R0.QPF,QPF1

Display observed and forecast

hydrdgraphs for 103 fore^st location
on ah Internal web-Interface

'AutqUpdateProdii^ )
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Table 2-2. RIverTrak* functlonalitles'replaced by oUernatlve options
Existing Functlonatity Current (abel(s) In

Rlvcrtrak*

Replacement Functionality

Import QPE XMRG files from the

North East River Forecast Center

(NERFC)

QPE FROM NERFC

(FROM SENTRY)

Import gridded precipitatiori and .

temperature estimates from MRMS^

•

Import QPF XMRG files from the

North East River Forecast Center.

(NERFC)

QPF FROM NERFC

(FROM SENTRY)

• Import gridded precipitation and

ternperature estimates from HRRR*

• Import gridded precipitation arid

temperature estimates from GEFS'

)(Dat'arP^6cestiniJ«i^^ ,;'^c ,•

Convert gage-based precipitation

observations to Mean Area!

Precipitation (MAP)

MAP Compute areal averages from MRMS

Convert gage^ased precipitation
observatlorts to Mean Area!

Temperature (MAT)

MAT Compute area! averages from MRMS

Convert NERFC QPE XMRG data to

Mean Areal Radar Precipitation

(MAPX)

MAPX Compute areal averages from MRMS,

which is a blend of radar and gage

observations

Create a shapeflle from NERFC QPE

data

SHAPEFILE ■■ No longer needed - the Amanii"'

web interface displays gridded data

Create summary forecast Information FILLFLOODMONITOR No Ipnger needed - this can be

defined in the Amanzi"* web

Interface

Convert gridded NERK QPF XMRG to

mean areal QPF

GRIODEDQPF Compute area! averages from HRRR

and GEFS .

|:bSajExpo^tl^>::i♦?:^v<>^^^ •• •• ;
Export data graphs as png GRAPH No longer needed - the web-

interface can directly graph data

Export data as a html table TABLE^REPORT No longer needed - the web-
interface can directly.tabulate data

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

•  1

SHEF_A No lor^er needed 7 data can be
entered In the web-Interface, no
external spreadsheet is required

Create 36S-day ensemble forecasts
for the.Winnlpesaukee basin

Use GEFS rather than.hlstorical '
precipitation
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Existing Functionality . Current labei(s) in

Rivertrak*

Replacement Functionality

Model states adjustment database ' Model states can be adjusted In the

internal web-interface

Dam control settings spreadsheets Dam control settings can be entered

in the Internal web-interface

2.1.3 Tasks

As part of Phase IRTI-CWR will perform the foilowing tasks:

Task 1. Reproduce the Oetermlnistic Forecasting Functionality of.Rlverlrak* In Amanzl~
. Configure and depioy Amanzi^ with the functionalities described In Table 2-1 and Table 2-2
above. The system will operate on Windows 10; use modem database connectivity services,

supports the latest security protocols^ and avoids h'a'rdcodin'g for URLs, etc.

The system will be deployed on NHOES Infrastructure with evolving functionalities Including an.

. iriternal web-lnterf3ce;(see Table 4-1 for details). RT1 will provide 1 day of on-sKe training will be

provided once the system Is deployed on NH06S Infrastructure.

Task 2. Investigate Problems with. Quantitative Precipitation Forecasts (QPF)

The new system will no longer utilize the NERFC 48-hour QPF. Rather, the QPF from HRRR and

GEFS willte used. Under this task configure 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 long term runs with the SUNNH models and adjust model parameters to reduce the

\  ' 'flashiness'of the model results.

Task 4. investigate artd Correct Problems with MAP Ingestlon for Highland & Island Pond (ILPNH)

models

Perforrn long terrn runs with the ILPNH models and adjust the model configuration and/or

- parameters to produce realistic responses.

* See httos://wv»rtv.nss(.nQaa.eov/Dfoiects/mrms/ for details

* Sec httos://faDldrefresh.noaa.gov/hrrr/ for details

'See fittos://www.ncdc.noa3.gQv/data-access/model-data/modei-datasets/gtobal-ensemble-foreca5t-svstg'm-flef}
for-details. ' . • "

VAs of Januaiy'2020
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2,2 Phase 2

2.2.1 Overview
Under Phase 2 RTI will ej^nd the functionality of new Aman2i~ system-to Include long-term
probabilistic forecasting for the Winnipesaukee watershed, add National Water Model forecasts as
alternative Inflbw option to the system, and break up the Baker River watershed Into smaller
components to explicitly model the local flood control Impoundments. Phase 2 abo includes the
development of a new external website and would end In the.complete swltch.from RIverTrak* to
Amanzl*".

2.2.2 Implemented functionality ■
Specifically. RTI will implement the additional functionalities iisted in Table 2-3.

Rjnctlonalltv • I Current Labcl(s) In RiverTrak*

Create 365-dav ensemble forecasts for'

the Winnipesaukee basin

- using GCFS rather than h'lstorlcal precipltatipn /

Display observed hydrc^raphs on an

eirtemal web-interface

I I 1 1 1.1 1 1
Hil l 1 1 mi

6

il l l l IHI I i' II
11 I I I

I I (fe'



HRTI

2.2.3 Tasks *

As part of Phase 2 RTI'CWR will perform the fodowtng tasks:

Task 5. Add pfobablllstk forecasting for the Wlnrtlpesaukee Watershed

* G^nfigure and deploy Amanzi'" with the functionalities described in Table 2-3.

Task 6. Create sub-basin models for baker River Watershed

Subdivide the existing 'Baker River sub-basin Into 8 sub-basins to model the 8 Baker River flood

control dams, conTigure the snow and rainfall runoff'models (using the existing model

parameters) and configure a RES-J model to simulate routing and dam operations. Update all

related system data process steps and the web-interface.
i  ■

Task 7. Add National Water Model fNWM) forecasts

Configure the system to 1) import and combine short-term National Water Model results to.

create forecasts at all system foreca^ locations (Including the additional bnes from Task S).
Update the Internal web-interfaces to show these additional forecasts.

Task 8. Add Import^ Processing and Display of SNOOAS SWE

Implement.processes .to download SNOOAS datasets, process them to sub-basin average snow

water equivalent (SWE), and display the resul^ on the forecast graphs on the internal web

Interface.

Task 9. Develop and Deploy a'New External Website . . .

Using branding guidelines provided byjhe NHDES replace all functionality .of ̂the current '
Riverlrak* website with modern interactive technologies. This includes an interactive map

showing observation locations, observed data graphs, and an option to download historic data.

task 10.' Provide on-cali support as needed

Provide.50 hours of remote support over a one-year period following the completion of the

previous tasks.

11111 1 1II 1 1 i " 1 11 111 1 1 I I I i 1 1 1 1 1II1 1 1" "111| II |.| |i
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2.3 Phase 3

2.3.1 Overview
NKDCS is Interested in supported operational decision-making using optimization approaches with the
ensemble Inflow forecasts. This Phase is focused on creatlng an application to process the Inflow
forecast traces for the Lake Winntpes.aukee basins, as Implemented under Phase 2 -Task S, and provide
both release (operatioral) decisions at Lakeport Dam, Avery Dam, and Lochmere Dam, and resulting
water leveb at Lake Wlnnlpcsaukee, Opeechee Bay, Lake Winntsquam,.an(i Silveriake. In particular: .

■  f The main objective of optimization Is on seasonal water level and flow managemerit, whereas
hydropower is secondarily optimize within reasonable const raints of flow and water level
management.

-  Dam releases will be optlrnized separately for each Inflow trace (which will Include upstream
releases at Opeechee Bay and Lake WInnisquam)', resulting In 'spaghetti plots' of potential
futures for these releases and the associated water levels.
Short-term operations based on forecasts, may be handled using approaches similar to those
currently employed using operator system knowledge, rather than focusing on an explicit short-
term optimization model.

As a result of this task, a system will be developed to optimize inflow traces with a series of objectives
and constraints to support operational decisions. The system will be integrated into the Amanzl
framework for streamlined optimization and review of results.

2.3.2 Implemented Functionality
RTI win Implement the additional functionalities listed in Table 2-4.

Functionality Description

Ingest Forecast Ensembles Read and format ensemble forecasts for the

Wirtnlpesaukee system for optimization model use

Optimization

,  «

Process each forecast trace resulting In a 'spaghetti' plot
,  r , 4'

of optimal decision traces ,

Output Decisions Create output files for processing in Amanzi and
wi^iialiratlon via the Internal web-interface.

Il l 1 1,mi l I II I Hi Hi ll 1 1 mi l H| I I II! I l l I II! i |.| I II It I
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2.3.3 Tasks

As part of Phase 3 RTI>CWR will perform the following tasks:

TaskTl. Data Collection and Re^ew

Base data on system operations and dam components from Lakeport dam downstream to Silver ■

Lake will be collected and organized to help.guide the long-term optimization model

development. Focus-wlll on outlining and summarizing critical flow levels, critical stage levels,
locations of concern affected by operations, and other relevant details. .

Task 12. Ob|ective arrd Constraint Elldtatlcn

Using the collated base data, explicit deflnition of objectives and constraints will bie developed.

This, docunn'entatlon will be presented to NHOES to understand the algorithm and receive .
feedback on setup. Once approved, this will be Integrated Into the optimization algorithm. •

Task 13. ^ Lohg-teim bptlmitaton Model Oeyek^tnent
Develop a multi-state long-term optlrnization rhodel using dynamic programing forthe main
reach of the WInnlpesaukee River, the optimization algorithm will be discrctlzed Into (day /
week / monthly) timesteps to help support reseivoir positioning 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, testir>g will be conducted for a range of extreme condlttons to find

outlier behavior. The results will also be thoroughly checked for correctness In system response.
Results will be shared wItH NHOES.for review and concurrence on model performance before
Ingesting the system within'the Amanzi framework.

Task 15. Integration Into the forecast system

The system will be integrated through a managed workflow into the Amanzi forecast system.
This will again be tested to cover a range of scenarios and extremes. The Integration Includes
the visualization of.optlmlzatlon results on the Internal web-Interface.

Task 16. 'Oocumentatiori, Reporting, Pri^ntatlon Training
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 modifications or adjustments, If.requlred.

3 Assumptions

. The following technical assumptions are made with respect to the tasks 3tx>ve:

a. NHOES provides an application server (either oh-site or In the cloud) to host the Amanzi"*
system

b. The application server has acMSS to the data written byNHDES's Connect system
c. The application server has access to the internet

d." NHDES provides a database server to host the AmanzP" database (PostgreSQL) ■
- e. NHOES provides connectivity between the application and database servers •
f. NHOES provides location and parametric Information for the 8 Baker River flood control dams
g. NHOES'provides' branding guidelines for the external website

9  Jff
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h. Optimiiation will be done using an implicit itochastk approach, which means each forecast
■ trace will be an Independent optlmitatlon run - operators will use judgement for final
operational decision.

'  }, training for optimization will be conducted remotely using video conferencing tools.

4 Deliverables and Schedule ;

The deliverables ahd the schedule for this project Is provided In Table 4-1 and Table 4-2. • «

Task Deliverable-

Number

Deliverable - Due Date

Taskl 1.1 Arnanzi~ based forecast system

implemented on NHD6S infrastructure •

ingehing all data pr<^ucts listed In Table 2-1

3 months from start

of Phase 1

Taskl 1.2 Amanzi^ based forecast system

Implemented on NHD6S infrastructure for
data processing and 3-day deterministic

forecasting (as listed in Table 2-1 and Table

2-2)

5. months from start

of Phase 1

Task 1 1.3 Fully functional"internal web-Interface

deployed and tested on NHOES infrastructure

6 months from start

of Phase 1

Task 1 1.4 On-site training on the operation of the
Amanzl™ based forecast system provided

7 months from start

of Phase 1

Task 2 2 Processes and modeb configured to allow the

use of 72-hour QPF and tcsted for proper

functionality

5 months from start

of Phase 1

Tasks 3 Suna'pee (SUNNH) models configured and
parameterized to produce less flashy results;
models deployed In the current RlverTrak*

system for testing r

2 months from start

of Phase 1

Task 4

r

4 Highland & IslarKi Pond (ILPNH) models
configured and parameterized to realistically
respond to MAP and MAT inputs; models
deployed In the currenf RlverTrak* system
for testing

3 months from start

of Phase 1

10
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■Table 4'2. Phase 2 Deliverables and Schedule

task Deliverable

Number

Deliverable Due Date

5

j

Will

Task 5 Amanzi'? based forecast system including
36S-dav probabilistic.forecasting for the
Winnipesaukee watershed deployed and
tested on NHDES Infrastructure •

2 months from start

of.Rliase 2

Task 6 6 Baker RK/er watershed models and Amanzl~

system reco.nfigured to include 8 flood
control dams^and tested for proper
functioning

3 months from start

of Phase 2

Task? 7 ■ National Water Model (NWM) forecast
download and processing added to all
forecast locations; internal web interface
configured to display NWM forecasts

4 months from start

of Phase 2

Tasks 8 SNODAS data processed and integrated in
internal web-interfacie

.4 months from start .

of Phase 2

Task 9 9 Fully functional external web-interface
deployed and tested on;NHDES'lnfrastructure

5 months from start

of.Phase 2

Task 10 10 50 hours of on-call support provided 12 months after Task

8 deliverabie

11
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Task Deliverable

.Number

Deliverable Due'Date "

Task 11 11 Memorandum on collected and reviewed

data required for the development of the

optimization scheme

1 month frorn start of

Phase 3

Task 12 12- Memorandum on the definition of the

optimization objectlveis, constraints, and

algorithm • .

2 months from start

of Phase 3

Task 13 13 Draft stand-alone optimization model for the

Winnipesaukee River as described In Section'

2.3.1 and 2.3.2

5 months from start

of Phase 3:.

Task 14 14- Fully tested stand-alone optimization model
for the Winnipesaukee River as described In

Section 2.3.1 and 2.3.2

Smooths from start

of Phase 3

Task 15 IS Optimization model integrated into the •

Amanzi Forecast System

7 months from start

of Phase 3

Task 16 16 User's manual and supporting

documentation; Presentation

7 months from start ;

of Phase 3

12
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5 Costs and Invoicing Schedule

Table S-1 and Table' 5-2 provide costs for the deliverables listed above.
I

Table'S-1. Phase l.Costs

Deliverable

Number

Deliverable Costs

1.1 Aman2l~ based forecast system implemented on NHDES

infrastructure Ingesting all data products listed In Table .

2-1 . -

$.25,084

1.2 Amanzi*** based forecast system Implemented on NHDES

' infrastructure for data processing and 3-day

deterministic forecasting (as listed In Table 2-1 and Table

2-2)

$33,044

1.3 Fully functional Internal web-Interface deployed and -

tested on NHDES Infrastructure. •

$ 16,574

1.4 On-site training on the operation ofthe Amahzl~ based

forecast system provided

$ 10,209

2. Processes and models configured to allow the use of 72-

hour QPF- and tested for proper functionality

$ 2,680

3 Sunapee (SUNNH) models configured and parameterized

to produce less flashy results; models'deployed In the
current RlyerTrak* system for testing

$4,544

4 H^hland & Island Pond (ILPNH)'.models configured and

parameterized to realistically respond to MAP and MAT

inputs; models deployed in the current RiverTralc*

system for testing*. . •

$ 3,216

PHASE 1 TOTAL $ 95351

13 JC
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Table 5t2. Phase 2 Costs

Oellvefabie

Number

Deliverable Costs

Amantl~ based forecast system including 36S-dav

probabilistic forecasting for the Winnipesaukee
watershed deployed and tested on NHDES infrastructure

$ 24,477

Baker River watershed models and Amanzi~ system •

reconfigured to include 8 flood control dams and tested
for proper functioning

National Water Model (NWM) forecast download and

processing added to all forecast locations; Internal web
interface configured to display NWM forecasts
SNODAS data proc^sed and integrated in Internal web-
interface

Fully functional external weWnterface deployed and
tested'on NHDES Infrastructure ■

10 SO hours of on<aII support"provided
PHASE 2 TOTAL

11

12

13

Memorandum on collected and reviewed data required

for the development of the optimization scheme

Memorandum on the definition of the optimization

objectives, constraints, and algorithm
Draft stand-alone optimization model for the

Winnipesaukee River as describe In Section 2.3.1 and
2.3.2

S 9,016

S 11,8S1

S 5,943

$ 10,947

$ 10,243

$ 72.477

$1,269

$2,645

$11,661

14 Fully tested stand-alone optimization model for the
Winnipesaukee River as described In Section 2.3.1 and
2.3.2

IS Optimization model Integrated Into the Amanzl forecast
System

S 5.7S0

$ 3,037

16 User's manual and supporting documentation;

.Presentation

$ 6,718

$ 31,080

$(l-98!908

PHASE 3 TOTAL

RfSect^Tiotai
♦•A'!"*-

We propose Invoicing for the individual tasks monthly for the percentage of the deliverable completed
in the previous month.

14 • - /k
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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 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 shall be

at a fixed price in accordance with the schedules set forth in Table 1 below.

2. FIXp PRICE PAYNIENT SCHEDULE

Table C-1: Payment Schedule:

Contractor Initials:

Date: ̂(erfxa
C-1



Table C-1

PHASE 1

DeMverable: .'.i Perceritagev^ jDtie Date !*' . Payment Amount " • " j-

AmanzP" based forecast system

implemented on NHOES infrastructure

Ingesting ali data products listed in Table 2-1

13%

3 months

from start

of Phase 1

S 25,084

A'manzi~ based forecast system implemented on

NHOES Infrastructure for data processing and 3-

day deterministic forecasting (as listed in Table 2-
1 and Table 2-2 of project proposal)

17%

5 months

from start

of Phase 1

S 33,044

Fully functional internal web-Interface
deployed and tested on NHOES infrastructure

8%

6 months

from start

of Phase 1

$ 16,574

On-site training on the operation of the

Amanzi'" based forecast system provided
5%

7 months

from start

of Phase 1

S 10,209

Processes and models configured to allow the

use of 72-hour QPF and tested for proper

functionality

1%

5 months

from start

of Phase 1

$2,680

Sunapee (SUNNH) models configured and
parameterized to produce less flashy results;

models deployed In the current RiverTrak*

system for testing

2%

2 months

from sUrt

of Phase 1

$4,544

Highland & Island Pond (ILPNH) models

configured and parameterized to realisticaily

respond to MAP and MAT inputs; models

deployed in the current RiverTrak* system

for testing

2%

3 months

from start of

Phase 1

S 3,216

■RHase lifbtal: „- '
■■ .-1

:

K  * * ' *. • *

. 1 . f*S ,

1 J

l~. ■ $;95;35i^

Contractor Initials:
Date:

itisic-

C-2



PHASE 2 (starts after completion of Phase !)

'.Deliverable,'.."" '. j.'-' ":" Percentage;. Due Oate; .. Payment'Arhpunt ■

Amanzi'" based forecast system including BBS-

day probabilistic forecasting for the

WInnipesaukee watershed, deployed and

tested on NKDES infrastructure

12%

2 months

from start

of Phase 2

' $24,477

Baker River watershed models and Amanzl'*

system reconftgured to include 8 flood control

dams and tested for proper

functioning )

5%

.3 months

from start

of Phase 2

S 9,016

National Water Model (NWM) forecast

download and processing added to alt

forecast locations; internal web interface

configured to display NWM forecasts

6%

4 months

from start

of Phase 2

S 11,851

SNODAS data processed and integrated in
internal web-interface

3%

4 months

from start

of P.hase 2
$ 5,943

Fully functional external web-interface

deployed and tested on NHDES infrastructure
5%

5 months

from start

of Phase 2

S 10,947

50 hours of on-call support provided 5%

•12 months

after Task

8 deliverable

S 10,243

'  * I • * » » %.'

Rfiase2(Tota!:: - ■ ' . . , 3696' •
.  > ' f'.

'  '%'* ' * .t
.  . V .

.  ' 72;477 .

Contractor Initials:

C-3

Date:



PHASE 3 (starts after completion of Phase 1)

i'Delivefabie^ . ■ ' Percentage . Due bate. Payment Amount -.'i-

Memorandum on collected and reviewed data
required for the development of the

optimitation scheme

1%

1 month from

start of Phase

3

$ 1,269

Memorandum on the definition of the
optimization objectives, constraints, and algorithm

1%

2 months

from start of

Phase 3

S 2,645

Draft stand-alone optimization rnodel for the
Winnipcsaukee River as described in Section
2 3 1 and 2.3.2 of proiect proposal

6%

S months

from start

of Phase 3

S 11,661

Fully tested stand-alone optimization model
for the Winnipesaukee River as described in Section
2.3.1 and 2.3.2 of project proposal

3%

6 months

from start

of Phase 3

$5,750

Optimization model integrated into the

Amanzi Forecast System

2%

7 months

from start

of Phase 3

$ 3,037

User's manual and supporting

documentation; Presentation
3%

7 months

from start

of Phase 3

$ 6,718

•P.fiaserBTiotal:. • • •.".Vy.- • , V.v;-

/'J'V
j

. • • ; . - -v

•/l- V '

1  s ' -

V, .. !;

1  ■ i  ■

•; .1 ^ ■

RfoJect-iTptal: ' ■ ..

T.'.". .

-1^;

S: - .

\

»  •

1

'  sii98:9ddl

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 Slate s receipt
of a correct and undisputed invoice.

Contractor Initials:

Date:

C-A



State of New Hampshire

Department of State

CERTIFICATE

I, William M. Gardner, Sccrciary of Suic of the Stale of New Hampshire, do hereby ccnify thai RESEARCH TRJANGLE

INSTITUTE is a North Carolina Nonprofit Corporaiion registered to transact business in New Hampshire on April OS, 2000.1

further certify thai all fees artd documents required by the Secretary of State's ofdcc have been received and is in good standing as

far as this office is concerned.

Qusiness ID: 338837

Ccrtificalc Number 000496340d

Si Off

la.

A
V

fN TESTIMONY WHEREOF,

I hereto set my hand and cause lo be afTixed

ihe Seal of (he Sutc of New Hampshire,

this 22nd day of July A.D. 2020.

William M. Gardner

Sccreury of Stale



HRTI 3040 LComwallb Road • POBox 12194 • RescarchTriar^k ParV. NC 27709-2194 • USA
Tetept>one+l.919^lj6000 • Fa*+1519541^985 • www.rtiorg

internatiokal I

September 29, 2020

Jacob Ruiter

Dam Computer Systems Technician
NHDES - Dam Bureau

29 Hazen Dr. Concord, NH 03301

Via Email: Jacob.Ruiter@des.nh.ebv

Reference: Delegation of Signature Authority Warrant

Dear Mr. Ruiter:

Please accept this letter as confirmation that Don Enichen's Delegation of Authority Warrant,
dated September 19.2011 is currently valid. RTl's practice is to issue the warrants for the contract
managers when there is any change in delegation. Don's delegation of authonty was increased to
S50.000,000 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 concerns.

Sincerely,

Stacey Passwaters
Director, Contracts & Subcontracts

[RTW 02812000.465]

O  o nome o/tocoth T.hi^k



laRTi
ir<TERNATIONAL

Delegation of Signatory Authority Warrant

Don K. Enlchen

In accordance with my delegation from the President and CEO, whose authority is
authorized by resolution of the Board of Governors, and w/f/i/n 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 RTI 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

$50,000,000

g. <^ii9iii
Lisa J. Giililand

Vice President

Office of Contracts

RTI International



CERTIFICATE OF LIABILITY INSURANCEV^l_l n ••

OATE(UMOO/YYYY)
»nons>»
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TTitS CERTIFICATE IS *5^^° « JSE^TOLtcTeS
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HSUA£n(S> AfPOAWNO COVEMCt

MSuWMfc Continental C«m>Uy CO^any
veuKnt: National Fire inj. Co. of Hartford

MUKhC: AIW Insurance Company
•eumn O: American Hone usurance Co.

PfSurenti HaapsMre insurance Coapany

foucr

20443

20478

19399

19380

23841

•OURCnr:

nVFRACES CERTIFICATE NUMBER: S7(»819^^ w-r-.en totuc hjcmbFO wamPQ ABOVE FOR THE POtXY PERIOO
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REVISION NUMBER;

USR ■an ^OUCTNUIttCA
TOOCTm poucrti'

fwwewyrm
iMTS

1S1TI
J£&

CO* :nein. 0CHC**i.u*0CTT

"" ^ ct>»«s-«*o« Qocci*
TYfcoracwHCt mo wvo

OEHV AOC«eoA*6 «.a*T ATFygs nen:

3 OTHCd:

urroiiooaje uuurr

AHVAUTO

OWNCO

CUSiS!^'
ONLT

UytMCLLAUM

excessua*

DCOl |WETO«nO

SOCOIXEO
AUIOS
NOM^vrXO
atAO9 0M.T
liAMOo^OM

M

OCCUR
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01986-2015 ACORD CORPORATION. All righls fe$«rved.
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STATE OF NEW HAMPSHIRE
DEPARTMENT OF INFORMATION TECHNOLOGY

27 Hazen Dr., Concord. NH 03301

Fax: 603-271-1516 TDD Access: 1.000-735-2964

www.nh.gov/doit

Denis Goulel

Commissioner

November 4,2020

Robert R. Scott, Commissioner

State of New Hampshire
Department of Environmental Services
29 Harcn 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 enter into a sole source contract with Research
Triangle Institute (dba RTI Intemationd "RTI"), of Research Triangle Parit, NC, as described
below and referenced as DolT No. 2021-024.

The purpose of this contract is to provide technical and administrative services for
the modernization of the RiverTrak Forecast System, which is used to inform dam
operations on many of the State's most important water resources and provides
public access to 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 arhount for this contract is not to exceed SI98,908.00, and shall
become effective upon Governor and Council approval throu^ December 31,
2022.

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

Sincerely,

Denis Goulel

DG/kaf

DolT 2021-024

cc: Heather Pike, DolT

'Innovative Technologies Todayfor New Hampshire's Tomorrow*


