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COOPERATIVE ENDEAVOR AGREEMENT
BETWEEN
THE CITY OF NEW ORLEANS
AND
DELTARES USA, INC.
NATIONAL DISASTER RESILIENCE COMPETITION PARTNER AGREEMENT

THIS COOPERATIVE ENDEAVOR AGREEMENT (the “Agreement”) is entered
into by and between the City of New Orleans, represented by Mitchell J. Landrieu, Mayor (the
“City”), and Deltares USA, Inc., represented by Edwin Welles, President, (“Deltares” or
“Contractor”). The City and Deltares may sometimes be collectively referred to as the “Parties.”
The Agreement is effective the 24th day of April, 2018 (the “Effective Date”).

RECITALS
WHEREAS, the City is a political subdivision of the State of Louisiana;

WHEREAS, Deltares is a non-profit independent institute for applied research in the field
of water and subsoil resources whose address is 8601 Georgia Avenue, Suite 508, Silver Spring,
MD 20910; and

WHEREAS, pursuant to Article 7, Section 14(C) of the Louisiana Constitution of 1974,
and related statutes, and Section 9-314 of the Home Rule Charter of the City of New Orleans, the
City may enter into cooperative endeavors with the State of Louisiana, its political subdivisions
and corporations, the United States and its agencies, and any public or private corporation,
association, or individual with regard to cooperative financing and other economic development
activities, the procurement and development of immovable property, joint planning and
implementation of public works, the joint use of facilities, joint research and program
implementation activities, joint funding initiatives, and other similar activities in support of public
education, community development, housing rehabilitation, economic growth, and other public
purposes;

WHEREAS, the City was awarded $141,260,569 in National Disaster Resilience funds
(“NDR program”) made available by the Disaster Relief Appropriations Act, 2013 (Public Law
113-2, approved January 29, 2013) (“Appropriations Act”) and awarded under the National
Disaster Resilience Competition as CDBG National Disaster Restlience (“CDBG-NDR”) grants
from the United States Department of Housing and Urban Development (“HUD”) and has selected
Deltares to be a “Partner” under the NDR program to receive certain funds in order to implement
the program as set torth below; and

WHEREAS, the City and Deltares desire to accomplish a valuable public purpose of (1)
designing and implementing a sustainable surface and groundwater monitoring network to support
subsidence reduction efforts and urban and water planning; (2) identifying existing knowledge
gaps related to the City’s soil and groundwater system, and analyzing the potential impacts the
current state of those systems on surface and subsurface infrastructure; (3) conducting operational
research related to the applicability of new sustainable drainage systems and best management
practices for rainwater harvesting and stormwater treatment; and (4) designing and developing
real-time control systems for tangible City environmental mechanisms and structures (e.g. pumps,
gates) using weather and urban water forecasting to support optimal water management in New
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Orleans.

WHEREAS, the City will provide Deltares with National Disaster Resilience grant
funding in exchange for the aforementioned services.

NOW THEREFORE, the City and Deltares each having the authority to do so, agree as
follows:

ARTICLE I - DELTARES’ OBLIGATIONS

Deltares shall provide the following services listed below in accordance with Deltares’s
Partner Agreement with the City dated October 22, 2015 (attached as Exhibit B), Proposal entitled
“Towards Resilient Groundwater and Subsurface Management in New Orleans” dated November
30, 2017 (Attached as Exhibit C), and Proposal entitled “Constructing a Surface/Groundwater and
Subsidence Monitoring Network for the City of New Orleans dated November 16, 2017 (Attached
as Exhibit D).

A. Water Monitoring Sensor Specification Services — Deltares will provide the following
water monitoring sensor specification services:

1. Identifying appropriate parameters to measure and gauge, in consultation with the
City. These may include: precipitation, water levels, water quality parameters, and
subsidence of the soil surface.

2. Identifying appropriate instrumentation for installation for monitoring surface and
groundwater parameters.

3. Producing a final report that shall include but is not limited to the following
elements:

a. comprehensive guidelines about the different types of sensors that might
become part of a comprehensive water monitoring network

b. guidelines about data collection time intervals. Installation methods, and
appropriate sensor density

c. databasing strategy for how data will be packaged for delivery and necessary
metadata and QA/QC procedures

d. information on the characteristics of existing monitoring efforts and
suggestions to best enable this information to be brought into a comprehensive
database.

B. Water Monitoring Databasing Services - Deltares will provide the following water
monitoring databasing services:

1. Installing and set up a server to store water monitoring data; defining accessibility so
that it can be queried by the City, the Sewerage and Water Board of New Orleans (the
“Board”), and other key partners; and ensuring it is databased with appropriate
metadata to allow for its utilization.

2. Providing a report on server system setup and guidelines for storing the data and a
demonstration and written guidelines for City and Board personnel for accessing and
utilizing the data.
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C. Water Monitoring Network Design and Installation Services - Deltares will provide
the following water monitoring network design and installation services:

1. Holding inception meeting with the City;
2. Organizing and holding strategy meeting with identified stakeholders to identify:
a. Water monitoring objectives

b. Monitoring metrics and methods and short and long-term storage and use of
data;

c. Reporting methods;
d. Preliminary monitoring network design;

e. Best practices to address practical issues arising from implementation of a
water monitoring network;

3. Providing cost-benefit analysis of implementation of water monitoring network sites
as compared to damage reduction benefits;

4. Designing final water monitoring strategy with possible inclusion of other
environmental and ecological monitoring activities;

5. Supporting installation of preliminary water monitoring network, including exact
field locations;

6. Installing at minimum 20 shallow observation wells and sensors at pumping stations,
surface and groundwater observation wells;

7. Collecting and compiling initial 6 months of monitoring data; and

8. Preparing initial 6-month monitoring report and establishing annual reporting process
thereafter.

D. Subsidence Vulnerability Mapping Services - Deltares will provide the following
subsidence vulnerability mapping services:

1. Collecting and analyzing existing and planned geographical borehole descriptions and
populating and storing data in City-accessible database;

2. Designing geographical borehole campaign resulting from data collected in Section
D(1);

3. Arranging permissions and logistics to perform geographical borehole services at
identificd locations;

4. Conducting borehole campaign in collaboration with Tulane University following the
U.S. Department of Agriculture (“USDA”) soil classification system, with specific
attention being given to long-term average highest and lowest groundwater levels
based upon existing hydro-morphological soil characteristics. Borehole campaign
services shall include, but are not limited to:

a. Coring at minimum 63 boreholes of a depth of 6-15 feet;
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5.

b. Collecting 5 soil samples from each coring (total 315 samples) of most organic
sequences, with organic content being determined by Tulane University soil
laboratory; and

c. Measuring absolute elevation of every borehole using differential GPS- systems
as well as groundwater level after coring

Developing a Phreatic Groundwater Level Map, Organic Matter Content Map, and a
Subsidence Vulnerability Map using Geographic Information Systems and utilizing
both existing and newly-collected borehole data. The Subsidence Vulnerability Map
shall be based upon 6 geological cross-sections, with existing soil, elevation and
drainage maps to extrapolate data between cross-sections;

Predicting current and future subsidence rates under normal circumstances and
alternative scenarios, including but not limited to raised shallow groundwater levels
and other groundwater management best practices;

Presenting subsidence and borehole campaign results at workshop with all relevant
stakeholders, including analyzing all data and identifying and explaining ways to utilize
the data and Subsidence Vulnerability Map.

E. Integrated Groundwater and Subsidence Modeling Services - Deltares will provide
the following integrated groundwater and subsidence modeling services:

1.
2.
&k

Holding inception meeting with the City;
Organizing identified stakeholder participation;

Collecting existing groundwater and subsidence data from the City and identified
stakeholders and other entities, including but not limited to:

Detailed surface elevation map;

o B

Detailed land use map;

Depth, location, age and current state of stormwater drainage and sewer pipes;

a o

Depth, location, age and current state of drinking water transport pipes;
Surrounding borehole and soundings data;

Rainfall and evaporation data;

@ ™ o

Surface water levels and canal depths; and
h. Depth and location of sheet pilings and underground constructions.

Conducting geological and sedimentology analyses in cooperation with the U.S.
Geological Survey (“USGS”), the U.S. Environmental Protection Agency (“EPA”),
the Board, and Tulane University;

Analyzing relevant subsidence data and determining geotechnical parameters in
cooperation with USGS, the National Aeronautics and Space Administration
(“NASA”) and local consultants;

Designing and building citywide subsidence digital model between the Mississippi
River and Lake Pontchartrain, for the purpose of scientific research with focus on
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NDR-funded Gentilly Resilience District project area, providing data including but
not limited to:

a. 3-D subsurface model using iMOD;
b. Groundwater —surface water-subsurface drainage interaction;

c. Rainfall intensity and groundwater level relationship;

[aX

Integrated groundwater, surface water, subsurface drainage and rainfall data to
analyze both deep and shallow groundwater extraction;

e. GIS and decreased subsidence velocity data;
f. Infrastructure foundation depth data; and

g. NASA elevation data to verify model using “thousand extensometer”
approach; and

h. licensing for use of iMOD software. iMOD and any other Deltares or Deltares
Netherlands standard software as well as any amendments thereto made under
this Agreement shall only be subject to the applicable standard license
agreement. This Agreement and its terms and conditions shall not apply to
iMOD and other Deltares and Deltares Netherlands standard software or to any
amendments thereto made in the execution of this Agreement.

7. Presenting data and model to identified stakeholders and incorporating stakeholder
input into finalized analysis and modeling.

F. Knowledge Gap Services - Deltares will provide the following knowledge gap services:

1. Conducting background research to identify all current knowledge related to
subsidence, geology, hydrological boundaries, surface infrastructure and subsurface
infrastructure in New Orleans;

2. Holding one-day stakeholder meeting at commence of project to discuss experience
of 4 project organizations (The Water Institute, Louisiana Universities Marine
Consortium, Tulane University and Deltares) and review of literature survey;

3. Drafting white paper outlining all current knowledge and future research and analysis
needed to fill in identified knowledge gaps discovered during Sections F(1)-(2) of this
Agreement.

G. Green Infrastructure Applied Research Services - Deltares will provide the following
green infrastructure applied research services:

1. Mapping and classifying all existing public and private green infrastructure systems
(e.g. rain gardens, permeable pavement) in New Orleans, including but not limited to
collecting of data related to soil types, design, ecology, water and soil quality,
estimated water quality effectiveness, building costs and maintenance costs;

2. Organize stakeholder workshop to discuss design, effectiveness, costs and public
perception related to design and implementation of new green infrastructure systems;

3. Selecting and monitoring at least 10 existing rain gardens, collecting and analyzing
data included but not limited to shallow groundwater levels, surface water levels,
surface and groundwater inflow and outflow volumes, rainfall intensity, barometric
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pressure, local soil and shallow geology conditions and water and soil quality
conditions;

Organizing a minimum of 5 permeable pavement tests utilizing “infiltrometers” to
determine amount and rate of rainfall infiltration during different type of rain storms;

Compiling data and literature and developing proposed design rules for the City to
calculate, development and implement cost-effective water storage strategies and
tactics; and

Organizing and holding stakeholder workshop to discuss all such data, reporting
protocols, publication opportunities and public outreach efforts.

H. Real-Time Control Services - Deltares will provide the following real-time control

services:

1.

Conducting needs assessment and feasibility study to address the components,
organization and performance of the City’s current urban water management system
via technical documentation, stakeholder interviews, field visits and data analysis;

Developing citywide pilot software application demonstration designed to streamline
interactions between various stakeholders who all possess operational roles with
respect to citywide urban water management. The pilot program demonstration shall
include at a minimum, ways to import and process numerous monitoring data feeds
and weather forecasts, running water management system model, running basic
optimization algorithm to suggest potential optimal operation strategies under various
characteristic conditions;

Preparing project report analyzing collected data and proposing plan of action to
implement best practices based upon collected data; and

Organizing stakeholder workshop to present project outcome and proposed plan of
action and next steps; and

Licensing for the software for the pilot-demonstration software application, expected
to be Delft-FEWS software. Delft-FEWS software or any alternative software as well
as any amendments thereto made under this Agreement shall only be subject to the
applicable standard license agreement. This Agreement and its terms and conditions
shall not apply to Delft-FEWS or the alternative software or to any amendments thereto
made in the execution of this Agreement.

I. Deliverables — In addition to those listed above, Deltares will provide the following
deliverables:

Water Monitoring Sensor Specification Services

1.

Specifications report that outlines instrumentation, deployment, and databasing
guidelines.

Water Monitoring Databasing Services

1.

2.

Server system for storing water monitoring data installed, fully operational, and
accessible to the City and its partners; and

Report on server system setup and guidelines for storing, accessing, and utilizing the

data.
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Water Monitoring Network Design and Installation Services

1.

2w 2 B

Operational integrated groundwater monitoring network supported by all relevant
stakeholders;

Groundwater monitoring process, installation and support;
Initial 6-month report and first annual report of all groundwork monitoring data;
Annual data analyses and reporting framework; and

“Lessons Learned” and “Best Practices” stakeholder workshop with focus on
groundwater monitoring capacity building with local enterprises.

Subsidence Vulnerability Mapping Services

1.

2
3.
4

6.

Dataset of all existing and planned borehole descriptions;
Groundwater level map depicting shallow drainage depth with explanatory text;
Organic matter content map of shallow surface water with explanatory text;

Potential subsidence vulnerability resulting from oxidation of organic matter under
normal and alternative conditions with explanatory text;

Stakeholder workshop explaining and promoting Subsidence Vulnerability Map and
related maps; and

Minimum of at least 1 popular scientific magazine/website paper or publication.

Integrated Groundwater and Subsidence Modeling Services

1.

Well described time-dependent groundwater model for the City, capable of supporting
scientific research into the effects of future groundwater management strategies and
efforts, including but not limited to:

a. Current and future estimates of surface coverage of groundwater levels and
hydraulic heads based on a minimum of 5 identified scenarios;

b. Outline of areas with high subsidence rates;

c. Analysis of relationship between deep-rooted subsidence processes and
shallow-rooted subsidence process using “thousand extensometer” method;

d. Estimates of subsidence reduction by a minimum of 3 subsidence mitigation
scenarios;

e. Current and future infiltration and groundwater discharge fluxes;
f. Groundwater flow directions;

g. Shallow groundwater salinization patterns and rates with respect to
salinization risks;

h. Estimates of optimal safe groundwater levels with minimal or no groundwater
flooding risk;
i. Impact of surface water levels on groundwater levels;

J- Relationship between draining or leaking underground infrastructure and

ground water levels, including estimated impact of underground infrastructure
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repairs; and

k. Estimates of effect of construction of multiple rain gardens on groundwater
levels.

2. Established protocol for continuous improvement of groundwater model incorporating
results of integral groundwater monitoring network(s).

Knowledge Gap Services

1. White paper including at a minimum the following chapters:
a. Introduction (5 pages);
b. Regional Hydrology/Geologic Context/Climate (10 pages);

c. Subsidence, including basic processes, subsidence in coast generally, detailed
geology of City/polders; groundwater usage and subsidence implications and
measuring subsidence (15 pages);

d. Surface Infrastructure, including description of basic concepts and pumping
rates and history (5 pages);

e. Water Quality, based upon existing sources and including inorganic
contaminants (5 pages); and

f.  Path Forward, including 5-Year Plan, Actions and Knowledge Development.

Green Infrastructure Applied Research Services

1. Performance analysis of existing Green Infrastructure (GI) features, including
detailed monitoring at 10 GI sites; and

2. User-friendly performance quantification tool.

Real-Time Control Services

1. Needs assessment and feasibility study report, taking into account the current
situation and future developments;

2. Citywide pilot software application for demonstration purposes;

3. Project report including a proposed plan of action for next steps; and

4. Stakeholder workshop to present project outcome and potential next steps.
ARTICLE II —- STANDARD OF CARE

Deltares hereby represents and warrants that it has the requisite skills and expertise
necessary to perform the Services. Accordingly, Deltares shall be obligated to perform such
services with the same degree of care, skill and diligence as would be ordinarily exercised by a
competent practitioner of the same profession in which Deltares is engaged in providing similar
services in major United States metropolitan areas under the same or similar circumstances.
Deltares acknowledges and agrees that, at City’s option, Deltares shall be obligated to re-perform,
at no additional cost to City, any or all of the Services that fail to satisfy the foregoing standard of
care.

ARTICLE IIT — REPRESENTATION AND WARRANTIES
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A. Deltares represents and warrants that:

1. Deltares has not employed or retained any entity or person, other than a bona fide
employee working solely for Deltares, to solicit or secure this Agreement nor has
Deltares paid or agreed to pay any entity or person, other than a bona fide employee,
any gift, commission, percentage, brokerage or any other such fee for the purpose of
assisting Contractor in securing this Agreement. Deltares acknowledges its
understanding that any gifts made or fees paid in contravention of this representation
and warranty shall be considered bribery pursuant to City Code Section 70-509 and
shall subject the offender to criminal penalties in addition to suspension from
participation in City contracting for a period of not less than three years. The execution
ofthis Agreement by Deltares’s duly authorized representative shall be deemed a sworn
statement by Deltares of its compliance with this representation and warranty, as
required by City Code Section 46-51;

2. Deltares, through its duly authorized representative, has the full power and authority to
enter into and execute this Agreement and, as such, this Agreement is legally binding
upon and enforceable against Deltares in accordance with its terms;

3. Deltares is not under any obligation to any other party that would be inconsistent with or
in conflict with this Agreement or that would prevent, limit or impair in any way its
performance of any obligations hereunder;

4. Deltares has the requisite expertise, qualifications, staff, materials and equipment in
place and available to enable it to fully perform the Services and Deltares, along with
its employees, as required, and all sub-Contractors, if any and as required, possess all
necessary permits, licenses, consents, registrations and/or certifications required under
federal, state and/or local law to perform the Services;

S. As of the Effective Date of this Agreement, Deltares has no knowledge of any
undisclosed fact that could materially adversely affect its condition (financial or
otherwise), business operations or its ability to fulfill its obligations under this
Agreement;

6. Deltares is not in breach of any federal, state or local statute or regulation applicable to
Contractor or its operations;

7. Deltares’s work shall be accurate and free from any material errors, except for software
modeling and real time control software application set-up which are subject to specific
set-up and testing criteria as set-out below in this paragraph. Deltares’s duties as set
forth in this Agreement shall at no time be in any way diminished by reason of any
approval by City nor shall Deltares be released from liability by reason of such approval
by City—it being understood that City, at all times, is ultimately relying upon
Deltares’s skill and knowledge in performing the Services. In the processes identified
in this Agreement leading to ‘software modeling’ and ‘real time control software
application’ set-up Parties will identify criteria for testing and acceptance of software
modeling’ and ‘real time control software application’ development activities - both
for initial set-up and later maintenance to system and software — and test steps and
expected outcomes. The design and construction of these tests may take the form of
detailed Use Cases. As the development and maintenance activities proceed, client may
modify these tests by mutual consent with Deltares. These tests shall be used to
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determine the acceptability of the ‘software modeling” and ‘real time control software
application’ and shall be the sole standards for determining the acceptability of the
model and software. Required corrective actions shall be limited to insuring the defined
tests perform properly;

8. Deltares is bonded, if required by law, and fully and adequately insured to for the injury
of'its employees and any others incurring loss or injury as a result of the actions of Deltares
or its employees or sub-Contractors in the performance of its obligations under this
Agreement; and

9. Deltares has read and fully understands the terms, covenants and conditions set forth
in this Agreement and is executing the same willingly and voluntarily of its own
volition.

B. Reliance on Representations, Warranties and Covenants. All representations,
warranties, covenants and agreements made in this Agreement are intended to material and shall
be conclusively deemed to have been relied upon by the receiving party.

ARTICLE V - THE CITY’S OBLIGATIONS

A. Administration. The City will administer this Agreement through the Office of Resilience
& Sustainability.

B. Access to Information. The City shall provide Deltares with all material and information
reasonably necessary to allow Deltares to perform its obligations under this Agreement.

ARTICLE VI- CITY’S COMPLIANCE WITH PROCUREMENT LAWS, POLICIES
AND PROCEDURES FOR FEDERALLY-FUNDED

A. Deltares acknowledges that the City must comply with all applicable federal, state, and
local laws, and policies and procedures to procure federally-funded services, goods, or material
and supplies subject to this Agreement.

B. Deltares further acknowledges and agrees that the City maintains the option to decide either
to procure or to continue an existing agreement for any of the services, goods, or materials and
supplies to be provided under this Agreement.

ARTICLE VII - COMPENSATION

A. Budget. The City will pay Deltares in accordance with the budget attached to this
Agreement under Exhibit E. Specifically, Contractor shall invoice the City for payment upon
completion of each task as specified in Exhibit E.

B. Maximum Amount Payable. The maximum amount payable by the City under this
Agreement is $1,127,749.00.

C. Other Costs. Compensation shall be inclusive of all personnel costs, fringe benefits,
equipment costs, travel costs, supply costs, publication costs, and indirect costs identified as those
not directly incurred as a result of providing the services listed in this Agreement and deemed
ineligible for federal modified total direct costs for on-campus research.

D. Detailed Invoices. As a prerequisite to payment, Deltares will provide to the assigned
CDBG-NDR Project Manager upon completion of each task as specified in Exhibit E four (4)
original invoices approved for payment by Deltares, four (4) copies of supporting documentation,
four (4) copies of proof of payment and/or the general ledger, one (1) original copy of the budget
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tracking statement, and one (1) electronic copy of the budget tracking statement, payment/general
ledger, invoice and supporting documentation.

E. Detailed Deliverable Reports. As a prerequisite to payment, Deltares agrees to provide
the assigned CDBG-NDR Project Manager upon completion of each task as specified in Exhibit
E one (1) hard copy and one (1) electronic copy, PDF file preferred, of their deliverable report to
be submitted with requests for reimbursement. The deliverable reports shall provide clear detail
and documentation of the completed deliverable and generally report on Deltares’s progress
towards the schedule and deliverables in Exhibit E.

F. Truth-In-Negotiation. As of the Effective Date of this Agreement, Deltares represents
and warrants that the rates charged City as set forth in this Article II for the performance of the
Services are no higher than those charged Deltares’s most favored customer for the same or
substantially similar services. In the event Deltares’s “most favored customer” rates are reduced
during the term of this Agreement, Deltares shall be obligated to promptly notify City of such
reduction in writing, and such reduced rates shall apply to any services provided on or after the date
that Deltares first reduced such rates. City shall have the right to enforce this provision for up to one
(1) year following the termination of this Agreement.

G. Budget Revision. Deltares understands and agrees to not exceed any approved budget line
item prior to receiving, in writing, an approved budget revision from the City authorizing the
excess. Deltares shall complete and submit a budget revision request for all budget revisions.
Budget revisions shall not increase the overall budgeted amount of the project.

H. Budget Amendment. Any increase to the overall budgeted amount to a project will require
an amendment to the contract and approved grant application. Deltares will complete and submit
a written a request for an increase. Deltares shall receive written approval from the City prior to
incurring additional expenses. Except as a result of budget amendment to increase a project budget,
in no case shall the Program Administration and Delivery budget be increased to exceed a
maximum amount of $1,127,749.00 under this contract agreement.

I. Pavment Terms. Deltares agrees that payment for deliverables, in accordance with the
indicated payment methods, does not constitute a final decision by the City about the allowability
of that cost and does not constitute a waiver of any violation by Deltares of the terms of this
agreement. Allowable costs shall be in compliance with 2 CFR Part 200 Uniform Administrative
Requirements, Cost Principals, and Audit Requirements for Federal Awards.

Payment to Deltares’s contractors and vendor are contingent on compliance with the
procurement requirements provided for in 2 CFR 200.317 - 326, as applicable.

If the City determines that Deltares is not entitled to receive any part of the federal funds
requested, Deltares will be notified in writing. Close-out of this project will not alter Deltares’s
obligation to return any funds due to the City as a result of later refunds, corrections or other
transactions. Project close-out will not affect the City’s right to disallow costs and recover funds
on the basis of a later review or audit. Upon notice by the City to the Contractor of specific amounts
due, Deltares shall promptly remit any excess payment of amounts or disallowed costs to the City.

E. No Payment for Services Bevond Scope of Agreement. Except as may be provided by
laws governing emergency procedures, officers and employees of City are not authorized to
request Deltares to provide additional services that would result in the performance of services
beyond the scopes set forth in Article | of this Agreement, unless this Agreement has been amended

in accordance with the terms of this Agreement to authorize such additional services and/or
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expenditures. City shall not be required to reimburse Deltares for any services that are provided
by Deltares that are beyond the scope of this Agreement, in the absence of a duly authorized
executed amendment hereto. In addition, the City shall not be required to reimburse Deltares for
any services and cost incurred that are not approved by the State OCD in the form of an approved
grant application.

F. No Payments in Excess of Maximum Compensation. Officers and employees of City
are not authorized to offer or promise to Deltares additional funding for the contract in excess of
the maximum amount of funding set forth above. Additional funding for services provided under
this Agreement, unless this Agreement has been amended in accordance with the terms of this
Agreement to authorize such increase and the Department of Finance has certified the availability
of such additional funding. Absent the prior duly authorized amendment of this Agreement and
the necessary certification of the Department of Finance, City shall not be required to honor and
will not remit to Deltares any offered or promised additional funding for any of the Services
performed pursuant to this Agreement in excess of the maximum amount set forth above.

ARTICLE VIII - DURATION AND TERMINATION

A. Term. The term of this agreement shall be for 1 year from the Effective Date through
April 24, 2019.

B. Completion of Work and Subsequent Agreement. Prior to the end of this Agreement,
the City will review progress made by Deltares against the agreed upon scope of services to
identify any remaining and/or additional tasks to achieve completion of the work. As a result of
this review, the Parties will negotiate a subsequent agreement to achieve completion of the work.

C. The Parties understand and agree that all services contained within or potential services
related to this Agreement must be completed by the end of the term of the CDBG-NDR grant
agreement between HUD and the City.

D. Schedule.

a. Deltares will submit a proposed progress schedule to the City upon advance
notice and request from the City. As a minimum, the schedules must
include a description of the work completed during the reporting period, an
update of the remaining work to be complete in the form of an estimate of
the fee necessary to complete the balance of the work, explanation of any
extra work completed beyond the scope of services along with
documentation authorizing such services.

b. The City has the sole right to approve, reject, or require changes to all
schedules relating to the performance of this Agreement to the extent
reasonably can be required considering Deltares available capacity,
including, without limitation, any proposed progress schedule and any
requests for modifications.

c. The City may assess Deltares $1.000.00 per calendar day for each milestone
that is not completed by the deadline in the approved schedule, without
further notice to Deltares, to the extent the delay is caused solely by
unreasonable acts or omissions of Deltares. Deltares may request extension
to any milestone, said extension will not be unreasonably denied, withheld
or delayed. The City may deduct this amount from payments due to
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Deltares for services rendered under this Agreement up to a maximum
amount for each phase equivalent to 10% of the total fee for that associated
task.

E. Termination for Convenience. The City may terminate this Agreement at any time
during the term of the Agreement by giving Deltares written notice of the termination at least 30
calendar days before the intended date of termination.

F. Termination for Cause. The City may terminate this Agreement immediately for
cause by sending written notice to Deltares. “Cause” includes without limitation any failure to
perform any obligation or abide by any condition of this Agreement or the failure of any
representation or warranty in this Agreement, including without limitation any failure to comply
with any provision of City Code § 2-1120 or requests of the Office of Inspector General. If a
termination for cause is subsequently challenged in a court of law and the challenging party
prevails, the termination will be deemed to be a termination for convenience effective 30 days
from the date of the original written notice of termination for cause was sent to the challenging
party; no further notice will be required.

G. Termination for Non-Appropriation. This Agreement will terminate immediately in the
event of non-appropriation of funds sufficient to maintain this Agreement without the requirement
of notice and the City will not be liable for any amounts beyond the funds appropriated and
encumbered for this Agreement.

ARTICLE IX - INDEMNITY

A. To the fullest extent permitted by law, Deltares will indemnify, defend, and hold harmless
the City, its agents, employees, officials, insurers, self-insurance funds, and assigns (collectively,
the “Indemnified Parties”) from and against any and all claims, demands, suits, and judgments
of sums of money accruing against the Indemnified Parties: for loss of life or injury or damage to
persons or property arising from or relating to any negligent act or omission or the operation of
Deltares, its agents or employees while engaged in or in connection with the discharge or
performance of any Services under this Agreement; and for any and all claims and/or liens for
labor, services, or materials furnished to Deltares in connection with the performance of work
under this Agreement. This indemnity shall not include any claims related to the use of Delft-
FEWS, iMOD or any other proprietary Deltares or Deltares Netherlands software by or on behalf
of Indemnified Parties and those third party claims resulting from the use by or on behalf of
Indemnified Parties, of the resulting models and operational system.

B. To the fullest extent permitted by law, the City will indemnify, defend, and hold harmless
Deltares, its subcontractors, employees, officials and insurers, (collectively, the “Indemnified
Deltares Parties”’) from and against any and all claims, demands, suits, and judgments ot sums of’
money accruing against the Indemnified Deltares Parties related to the negligent use of Delft-
FEWS, iMOD or any other proprietary Deltares or Deltares Netherlands software by or on behalf
of Indemnified Parties and those third party claims resulting from the negligent use by or on behalf
of Indemnified Parties, of the models and operational system resulting from the execution of this
Agreement. For the purpose of this clause negligent use includes use for operational use or other
non-scientific purposes. The City shall have the foregoing indemnity and/or liability obligations
only if Deltares provides the City with: (i) a prompt written request for indemnification and defense
in such claim or action; (ii) after admission of indemnification and liability, sole control and
authority over the defense and settlement thereof; and (iii) all available information, assistance,
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and authority reasonably necessary to settle and defend any such claim or action. The City shall
not be responsible and shall not compensate Deltares for any attorneys’ fees or other expenses or
costs that Deltares incurs before and after Deltares’ request for indemnification and defense.

C. Limitation. Deltares's indemnity does not extend to any loss arising from the gross
negligence or willful misconduct of any of the Indemnified Parties, provided that neither Deltares
nor any of its agents or employees contributed to such gross negligence or willful misconduct.

D. Independent Duty. Deltares has an immediate and independent obligation to, at the City's
option: (a) defend the City from or (b) reimburse the City for its costs incurred in the defense of
any claim that actually or potentially falls within this indemnity, even if: (1) the allegations are or
may be groundless, false, or fraudulent; or (2) Deltares is ultimately absolved from liability.

ARTICLE X - INSURANCE

Except as otherwise noted, at all times during this Agreement or the performance of work
required by this Agreement, Deltares will maintain the following insurance in full force and effect
for the duration of the work under this Agreement:

A. Minimum Requirements:

The following insurance coverages shall be purchased and maintained in Deltares’s name and
shall apply on a primary basis and shall be non-contributory by the Owner. The total limit of
insurance must be equal to or greater than the minimum acceptable limits indicated below. If any
policies contain a deductible or self-insured retention, then the evidence of insurance for those
policies shall disclose the deductible/retention amount.

1. Deltares shall purchase in its name and maintain insurance with a company or
companies having at least an AM Best rating of A:VII (7) or acceptable to and approved
by the Owner, and licensed to do business in the State of Louisiana. Such insurance as
will protect them from claims which may arise out of or result from Deltares's services
under the Agreement, whether such services be himself or by any subcontractor or by
anyone directly or indirectly employed by any of them, or by anyone for whose acts
any of the them may be liable.

2. It is mandatory that within 10 days after the notification of the award of the Project,
Deltares shall furnish to Owner the Professional Liability policy and Certificates of
Insurance as required in this Agreement.

3. If any of the insurance companies providing any insurance coverage furnished by
Deltares is declared bankrupt, becomes insolvent, its right to do business in Louisiana
is terminated or it ceases to meet the requirements of this Agreement, Deltares shall,
within 30 days thereafter, substitute another insurance company or companies
acceptable to the Owner. The Owner reserves the right to mandate cessation of all
services until the receipt of acceptable replacement insurance.

4. Deltares shall furnish the Owner satisfactory evidence that he has obtained in his
name and has in force and in effect, and shall keep in force and effect for the duration
of the Project, (except for Professional Liability insurance which shall be maintained
for a minimum of 3 years after Substantial Completion or acceptance of the project,
whichever is later, including all extensions of coverage as outlined herein) insurance
policies protecting Deltares and/or the Owner against claims arising out of this
Agreement,
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B. Required Insurance Coverages:

1. Commercial General Liability (“CGL”): Insurance Services Office Form CG 00 01
or similar acceptable to the City, covering CGL on an “occurrence” basis, including
products and completed operations, property damage, bodily injury and personal &
advertising injury with limits no less than $1,000,000 per occurrence. If a general
aggregate limit applies, either the general aggregate limit shall apply separately to
this project/location or the general aggregate limit shall be twice the required
occurrence limit.

a. $2,000,000 Aggregate for projects valued under $5,000,000;

b. $4,000,000 Aggregate for projects valued from $5,000,000 to $10,000,000;
c. $5,000,000 Aggregate for projects valued from $10,000,001 to $25,000,000;
d. $10,000,000 Aggregate for projects valued over $25,000,000.

2. Automobile Liability: ISO Form Number CA 00 01 or similar acceptable to the City
covering any auto (Symbol 1, or Symbols 7, 8, 9), or if Contractor has no owned autos,
hired, (Code 8) and non-owned autos (Code 9), with limit no less than $500,000
Combined Single Limit per accident for bodily injury and property damage. Higher
limits may apply according to the particular project.

3. Workers’ Compensation: as required by the State of Louisiana, with Statutory Limits,
and Employer’s Liability Insurance with limit of no less than $1,000,000 per accident
for bodily injury or disease.

4. Professional Liability (Errors and Omissions): with limits no less than $1,000,000 per
claim. Higher limits of coverage may be required for agreements for Architectural,
Engineering, Contractor, or other professional services according to specific project
needs or contract value.

a. Other Insurance Provisions. The insurance policies are to contain, or be
endorsed to contain, the following provisions:

i.  Additional Insured Status. Deltares will provide, and maintain
current, a Certificate of Insurance naming The City of New
Orleans, its departments, political subdivisions, officers, officials,
employees, and volunteers are to be covered as “Additional
Insureds” on the CGL policy with respect to liability arising out of the
performance of this agreement. General liability coverage can be
provided in the form of an endorsement to Deltares’s insurance (at least
as broad as ISO Form CG 20 10 11 85 or both CG 20 10 and CG 20 37
forms if later revisions used). The Certificate of Insurance, as evidence
of all required coverage, should name the City of New Orleans Risk
Manager as Certificate holder and be delivered via U.S. Mail to 1300
Perdido Street, 9E06—City Hall, New Orleans, LA 70112.

ii. Primary Coverage. For any claims related to this contract, Deltares’s
insurance coverage shall be primary insurance as respects the City,
its departments, political subdivisions, officers, officials, employees,
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and volunteers. Any insurance or self-insurance maintained by the City
shall be non- contributing to Deltares’s coverage.

iii.  Claims Made Policies. If applicable, the retroactive date must be shown
and must be before the date of the contract or the beginning of work. If
the coverage is canceled or non-renewed, and not replaced with another
claims-made policy, Contractor must purchase “extended reporting”
coverage for minimum of 5 years after the termination of this agreement

iv.  Waiver of Subrogation. Deltares and its insurers agree to waive any
right of subrogation which any insurer may acquire against the City by
virtue of the payment of any loss under insurance required by this
contract.

v.  Notice of Cancellation. Each insurance policy required above shall
provide that coverage shall not be canceled, except with prior notice
to the City of no less than 60 days.

vi.  Acceptability of Insurers. Insurance is to be placed with insurers
licensed and authorized to do business in the State of Louisiana with
a current A.M. Best’s rating of no less than A:VII, unless otherwise
acceptable to the City.

C. Other Requirements:

1. Deltares will provide the City’s Risk Manager (at City of New Orleans Attn: Risk
Manager, 1300 Perdido Street, Suite 9E06, New Orleans, LA 70112 — Ref.: Gentilly
Resilience District Monitoring and Analysis) within 10 calendar days of the
execution date by the City and at any other time at the City’s request the following
documents:

a. Proof of coverage for each policy of insurance required by this Agreement;
b. Copy of the fully executed Agreement;

c. Copies of all policies of insurance, including all policies, forms, and
endorsements; and

d. Statements disclosing any policy aggregate limit.
2. Without notice from the City, Deltares will:

a. Replenish any policy aggregate limit that is impaired before commencement of
any work or continuation of any work under this Agreement;

b. Substitute insurance coverage acceptable to the City within 30 calendar days if
any insurance company providing any insurance with respect to this Agreement
is declared bankrupt, becomes insolvent, loses the right to do business in
Louisiana, or ceases to meet the requirements of this Agreement; and

c. Notify the City’s Risk Manager in writing within 48 hours of its receipt of any
notice of non-renewal, cancellation, or reduction in coverage or limits affecting
any policy of insurance maintained under this Agreement.

3. Assistance to Those with Limited English Proficiency. Deltares agrees to take all

reasonable actions to communicate with persons who have Limited English Proficiency
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(LEP) to ensure that such persons have meaningful access and an equal opportunity to
participate in the program(s) and/or services funded under this Agreement.

ARTICLE XI - PERFORMANCE MEASURES

A. Factors. The City will measure the performance of Deltares according to the following
non-exhaustive factors: work performed in compliance with the terms of the Agreement; staff
availability; staff training; staff professionalism; staff experience; customer service;
communication and accessibility; prompt and effective correction of situations and conditions;
timeliness and completeness of submission of requested documentation (such as records, receipts,
invoices, insurance certificates, and computer-generated reports).

B. Failure to Perform. If Deltares fails to perform according to the Agreement, the City will
notify Deltares. If there is a continued lack of performance after notification, the City may declare
Deltares in default and may pursue any appropriate remedies available under the Agreement and/or
any applicable law. In the event of a notification of default, the City will invoice the defaulting
contractor for any increase in costs and other damages sustained by the City. Further, the City will
seek full recovery from the defaulting contractor.

ARTICLE XII — LIVING WAGES

To the fullest extent permitted by law, Deltares agrees to abide by City Code sections 70-801,
ef seq., which requires payment of a wage to covered employees equal to the amounts defined in
the Code (“Living Wage”). If Deltares fails to comply with the requirements of the Living Wage
during the term of the Agreement, said failure may result in termination of the Agreement or the
pursuit of other remedies by the City.

ARTICLE XIII - NON-DISCRIMINATION

A. Equal Employment Opportunity. In all hiring or employment made possible by, or
resulting from this Agreement, Deltares (1) will not be discriminate against any employee or
applicant for employment because of race, color, religion, gender, age, physical or mental
disability, national origin, sexual orientation, creed, culture, or ancestry, and (2) where applicable,
will take affirmative action to ensure that Deltares’s employees are treated during employment
without regard to their race, color, religion, gender, age, physical or mental disability, national
origin, sexual orientation, creed, culture, or ancestry. This requirement shall apply to, but not be
limited to the following: employment, upgrading, demotion or transfer, recruitment or recruitment
advertising, layoff or termination, rates of pay or other forms of compensation, and selection for
training, including apprenticeship. All solicitations or advertisements for employees shall state that
all qualified applicants will receive consideration for employment without regard to race, color,
religion, gender, age, physical or mental disability, national origin, sexual orientation, creed,
culture, or ancestry.

B. Non-Discrimination. In the performance ofthis Agreement, Deltares will not discriminate
on the basis, whether in fact or perception, of a person's race, color, creed, religion, national origin,
ancestry, age, sex (gender), sexual orientation, gender identity, domestic partner status, marital
status, physical or mental disability, or AIDS- or HIV-status against (1) any employee of the City
working with Deltares in any of Deltares’s operations within Orleans Parish or (2) any person
seeking accommodations, advantages, facilities, privileges, services, or membership in all
business, social, or other establishments or organizations operated by Deltares. Deltares agrees to
comply with and abide by all applicable federal, state and local laws relating to non-discrimination,

including, without limitation, Title VI of the Civil Rights Act of 1964, Section V of the
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Rehabilitation Act of 1973, and the Americans with Disabilities Act of 1990.

C. Incorporation into Subcontracts. Deltares will incorporate the terms and conditions of
this Article into all subcontracts, by reference or otherwise, and will require all subcontractors to
comply with those provisions.

D. The City may terminate this Agreement for cause if Deltares fails to comply with any
obligation in this Article, which failure is a material breach of this Agreement.

ARTICLE XIV - INDEPENDENT CONTRACTOR

A. Independent Contractor Status. Deltares is an independent contractor and shall not be
deemed an employee, servant, agent, partner, or joint venture of the City and will not hold itself
or any of its employees, subcontractors or agents to be an employee, partner, or agent of the City.

B. Exclusion of Worker’s Compensation Coverage. The City will not be liable to Deltares,
as an independent contractor as defined in La. R.S. 23:1021(6), for any benefits or coverage as
provided by the Workmen’s Compensation Law of the State of Louisiana. Under the provisions of
La. R.S. 23:1034, any person employed by Deltares will not be considered an employee of the City
for the purpose of Worker’s Compensation coverage.

C. Exclusion of Unemployment Compensation Coverage. Deltares, as an independent
contractor, is being hired by the City under this Agreement for hire and defined in La. R.S.
23:1472(E) and neither Deltares nor anyone employed by it will be considered an employee of the
City for the purpose of unemployment compensation coverage, which coverage same being hereby
expressly waived and excluded by the parties, because: (a) Deltares has been and will be free from
any control or direction by the City over the performance of the services covered by this contract;
(b) the services to be performed by Deltares are outside the normal course and scope of the City’s
usual business; and (c) Deltares has been independently engaged in performing the services
required under this Agreement prior to the date of this Agreement.

D. Waiver of Benefits. Deltares, as an independent contractor, will not receive from the City
any sick and annual leave benefits, medical insurance, life insurance, paid vacations, paid holidays,
sick leave, pension, or Social Security for any services rendered to the City under this Agreement.

ARTICLE XV - NOTICE

A. In General. Except for any routine communication, any notice, demand, communication,
or request required or permitted under this Agreement will be given in writing and delivered in
person or by certified mail, return receipt requested as follows:

1. To the City:

Director

Office of Resilience and Sustainability
City of New Orleans

1300 Perdido Street

New Orleans, LA 70112

&

City Attorney
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City of New Orleans
1300 Perdido Street, Suite SE03
New Orleans, LA 70112

2. To Deltares:
Edwin Welles, Executive Director
Deltares USA, Inc.
8601 Georgia Avenue, Suite 508
Silver Spring, MD 20910

B. Effectiveness. Notices are effective when received, except any notice that is not received
due to the intended recipient’s refusal or avoidance of delivery is deemed received as of the date
of the first attempted delivery.

C. Notification of Change. Each party is responsible for notifying the other in writing that
references this Agreement of any changes in its address(es) set forth above.

ARTICLE XVI - ADDITIONAL PROVISIONS

A. Amendment. No amendment of or modification to this Agreement shall be valid unless
and until executed in writing by the duly authorized representatives of both parties to this
Agreement.,

B. Assignment. This Agreement and any part of Deltares’s interest in it are not assignable or
transferable without the City’s prior written consent.

C. Audit and Other Oversight. Deltares will abide by all provisions of City Code § 2-1120,
including without limitation City Code § 2-1120(12), which requires Deltares to provide the Office
of Inspector General with documents and information as requested. Failure to comply with such
requests is a material breach of the Agreement. In signing this Agreement, Deltares agrees that it
is subject to the jurisdiction of the Orleans Parish Civil District Court for purposes of challenging
a subpoena.

D. Audit and Inspection. Deltares will submit to any City audit, inspection, and review and,
at the City’s request, will make available all documents relating or pertaining to this Agreement
maintained by or under the control of Deltares, its employees, agents, assigns, successors and
subcontractors, during normal business hours at Deltares’ office or place of business. If no such
location is available, Deltares will make the documents available at a time and location that is
convenient for the City.

E. Choice of Law. This Agreement will be construed and enforced in accordance with the
laws of the State of Louisiana without regard to its conflict of laws provisions.

F. Conflicting Employment. To ensure that Deltares’s efforts do not conflict with the City’s
interests, and in recognition of Deltares’s obligations to the City, Deltares will decline any offer
of other employment if its performance of this Agreement is likely to be adversely affected by the
acceptance of the other employment. Deltares will promptly notify the City in writing of its
intention to accept the other employment and will disclose all possible effects of the other
employment on Deltares’s performance of this Agreement. The City will make the final
determination whether Deltares may accept the other employment.
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G. Construction _of Agreement. Neither party will be deemed to have drafted this
Agreement. This Agreement has been reviewed by the Parties and shall be construed and
interpreted according to the ordinary meaning of the words used so as to fairly accomplish the
purposes and intentions of the Parties. No term of this Agreement shall be construed or resolved
in favor of or against the City or Deltares on the basis of which party drafted the uncertain or
ambiguous language. The headings and captions of this Agreement are provided for convenience
only and are not intended to have effect in the construction or interpretation of this Agreement.
Where appropriate, the singular includes the plural and neutral words and words of any gender
shall include the neutral and other gender.

H. Convicted Felon Statement. Deltares complies with City Code § 2-8(c) and no principal,
member, or officer of Deltares has, within the preceding 5 years, been convicted of, or pled guilty
to, a felony under state or federal statutes for embezzlement, theft of public funds, bribery, or
falsification or destruction of public records.

I. Employee Verification. Deltares swears that (i) it is registered and participates in a status
verification system to verify that all employees in the State of Louisiana are legal citizens of the
United States or are legal aliens; (ii) it shall continue, during the term of this Agreement, to utilize
a status verification system to verify the legal status of all new employees in the State of Louisiana;
and (iii) it shall require all subcontractors to submit to Deltares a sworn affidavit verifying
compliance with items (i) and (ii) above. Any violation of the provisions of this paragraph may
subject this Agreement to termination, and may further result in Deltares being ineligible for any
public contract for a period of 3 years from the date the violation is discovered. Deltares further
acknowledges and agrees that it shall be liable for any additional costs incurred by the City
occasioned by the termination of this Agreement or the loss of any license or permit to do business
in the State of Louisiana resulting from a violation of this provision. Deltares will provide to the
City a sworn affidavit attesting to the above provisions if requested by the City. The City may
terminate this Agreement for cause if Deltares fails to provide such the requested affidavit or
violates any provision of this paragraph.

J. Entire Agreement. This Agreement, including all incorporated documents, constitutes
the final and complete agreement and understanding between the parties. All prior and
contemporancous agreements and understandings, whether oral or written, are superseded by this
Agreement and are without effect to vary or alter any terms or conditions of this Agreement.

1. Exhibits. The following exhibits will be and are incorporated into this Agreement:

e Exhibit A “HUD Compliance Provisions for Direct Grantee — Subrecipient
Agreements and Professional Services Contracts”;

e Exhibit B “Partnership Agreement between City of New Orleans and Deltares,
USA, Inc. dated October 22, 2015;

e Exhibit C “Proposal: Towards Resilient Groundwater & Subsurface Management
in New Orleans” dated November 30, 2017

e Exhibit D “Proposal: Constructing a Surface/Groundwater and Subsidence
Monitoring Network for the City of New Orleans” dated November 16, 2017

e Exhibit E “Budget”

K. Jurisdiction. Deltares consents and yields to the jurisdiction of the State Civil Courts of
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the Parish of Orleans and formally waives any pleas or exceptions of jurisdiction on account of the
residence of Deltares.

L. Limitations of the City’s Obligations. The City has no obligations not explicitly set forth
in this Agreement or any incorporated documents or expressly imposed by law.

M. No Third Party Beneficiaries. This Agreement is entered into for the exclusive benefit
of the parties and the parties expressly disclaim any intent to benefit anyone not a party to this
Agreement.

N. Non-Exclusivity. This Agreement is non-exclusive and Deltares may provide services to
other clients, subject to the City’s approval of any potential conflicts with the performance of this
Agreement and the City may engage the services of others for the provision of some or all of the
work to be performed under this Agreement.

O. Non-Solicitation Statement. Deltares has not employed or retained any company or
person, other than a bona fide employee working solely for it, to solicit or secure this Agreement.
Deltares has not paid or agreed to pay any person, other than a bona fide employee working for it,
any fee, commission, percentage, gift, or any other consideration contingent upon or resulting from
this Agreement.

P. Non-Waiver. The failure of either party to insist upon strict compliance with any provision
of this Agreement, to enforce any right or to seek any remedy upon discovery of any default or
breach of the other party at such time as the initial discovery of the existence of such
noncompliance, right, default or breach shall not affect or constitute a waiver of either party’s right
to insist upon such compliance, exercise such right or seek such remedy with respect to that default
or breach or any prior contemporaneous or subsequent default or breach.

Q. Ownership Interest Disclosure. Deltares will provide the City with a sworn affidavit
listing all natural or artificial persons with an ownership interest in Deltares and stating that no
other person holds an ownership interest in Deltares via a counter letter. For the purposes of this
provision, an “ownership interest” shall not be deemed to include ownership of stock in a publicly
traded corporation or ownership of an interest in a mutual fund or trust that holds an interest in a
publicly traded corporation. If Deltares fails to submit the required affidavit, the City may, after
30 days’ written notice to Deltares, take such action as may be necessary to cause the suspension
of any further payments until such the required affidavits are submitted.

R. Ownership of Records. Deltares shall maintain ownership of all data collected and all
products of work prepared, created or modified by Deltares in the performance of this Agreement,
including without limitation any and all notes, tables, graphs, reports, files, computer programs,
source code, documents, records, disks, original drawings or other such material, regardless of
form and whether finished or unfinished, but excluding Deltares’s personnel and administrative
records and any tools, systems, and information used by Deltares to perform the services under
this Agreement, including computer software (object code and source code), know-how,
methodologies, equipment, and processes and any related intellectual property (collectively,
“Work Product”). Deltares shall also maintain all right, title and interest in any Work Product,
including without limitation the right to secure and maintain any copyright, trademark, or patent
of Work Product in Deltares’s name. However, Deltares acknowledges that the purpose of the
Project is for the benefit of the City of New Orleans, and therefore Deltares shall grant the City a
no-cost perpetual license to utilize all Work Product in a manner to further the purpose of the
Project, provided that the City takes all reasonable precautions to protect Deltares’s intellectual
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property and proprietary interests of the Work Product, subject to all applicable public records
laws. Deltares’ and Deltares Netherlands standard software as well as any amendments thereto
made under this Agreement shall only be subject to the applicable standard license agreement.
This Agreement and its terms and conditions shall not apply to the Deltares’ and Deltares
Netherlands standard software or to any amendments thereto made in the execution of this
Agreement.” The Contactor shall also be able present or publish materials deriving from its Work
Product at its sole discretion, provided that Deltares provide the City with an advance copy for
review and feedback at least thirty (30) days prior to presentation or publication.

S. Prohibition of Financial Interest in Agreement. No elected official or employee of the
City shall have a financial interest, direct or indirect, in this Agreement. For purposes of this
provision, a financial interest held by the spouse, child, or parent of any elected official or
employee of the City shall be deemed to be a financial interest of such elected official or employee
of the City. Any willful violation of this provision, with the expressed or implied knowledge of
Deltares, shall render this Agreement voidable by the City and shall entitle the City to recover, in
addition to any other rights and remedies available to the City, all monies paid by the City to
Deltares pursuant to this Agreement without regard to Deltares’s otherwise satisfactory
performance of the Agreement.

T. Prohibition_on Political Activity. None of the funds, materials, property, or services
provided directly or indirectly under the terms of this Agreement shall be used in the performance
of this Agreement for any partisan political activity, or to further the election or defeat of any
candidate for public office.

U. Records and Reporting. Deltares will maintain all books, documents, papers, accounting
records, invoices, materials records, payrolls, work papers, personnel records, and other evidence
pertaining to the performance of services under this Agreement, including, without limitation, of
costs incurred through 5 years. Ifthis Agreement is terminated for any reason, Deltares will deliver
to the City all plans and records of work compiled through the date of termination.

V. Remedies Cumulative. No remedy set forth in the Agreement or otherwise conferred
upon or reserved to any party shall be considered exclusive of any other remedy available to a
party. Rather, each remedy shall be deemed distinct, separate and cumulative and each may be
exercised from time to time as often as the occasion may arise or as may be deemed expedient.

W. Severability. Should a court of competent jurisdiction find any provision of this
Agreement to be unenforceable as written, the unenforceable provision should be reformed, if
possible, so that it is enforceable to the maximum extent permitted by law or, if reformation is not
possible, the unenforceable provision shall be fully severable and the remaining provisions of the
Agreement remain in full force and effect and shall be construed and enforced as if the
unenforceable provision was never a part the Agreement.

X. Special Conditions for HUD NDR Contracts. The “HUD Compliance Provisions for
Direct Grantee — Subrecipient Agreements and Professional Services Contracts ,” attached as
Exhibit “A” to this Agreement, are expressly incorporated in the Agreement and will be effective,
notwithstanding any provision of the Agreement or any incorporated documents, to the contrary,
upon the City’s notice to Deltares that the City intends to seek reimbursement from the NDR
Program in connection with the work to be performed under this Agreement.

Y. Subcontractor Reporting. Deltares will provide a list of all natural or artificial persons
who are retained by Deltares at the time of the Agreement’s execution and who are expected to
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perform work as subcontractors in connection with Deltares’s work for the City. For any
subcontractor proposed to be retained by Deltares to perform work on the Agreement with the
City, Deltares must provide notice to the City within 30 days of retaining that subcontractor. If
Deltares fails to submit the required lists and notices, the City may, after thirty 30 days’ written
notice to Deltares, take any action it deems necessary, including, without limitation, causing the
suspension of any payments, until the required lists and notices are submitted.

Z. Survival of Certain Provisions. All representations and warranties and all obligations
concerning record retention, inspections, audits, ownership, indemnification, payment, remedies,
jurisdiction, and choice of law shall survive the expiration, suspension, or termination of this
Agreement and continue in full force and effect.

AA. Terms Binding. The terms and conditions of this Agreement are binding on any
heirs, successors, transferees, and assigns.

ARTICLE XVII - ELECTRONIC SIGNATURE AND DELIVERY

The Parties agree that a manually signed copy of this Agreement and any other document(s)
attached to this Agreement delivered by email shall be deemed to have the same legal effect as
delivery of an original signed copy of this Agreement. No legally binding obligation shall be
created with respect to a party until such party has delivered or caused to be delivered a manually
signed copy of this Agreement.

[The remainder of this page is intentionally left blank]

[SIGNATURES CONTAINED ON NEXT PAGE]
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IN WITNESS WHEREOF, the City and Deltares, through their duly authorized
representatives, execute this Agreement.

CIPrOF NEW-ORLEANS

-
—— —

“““MITCHELL J. LANDRIEU, MAYOR

774 )
Executed on this &(ﬂ ’ of /'117//&_,[ ; 201& :

Law Department

By: m
Printed Name: X.f - ‘}‘ -
NJ

DELTARES USA, INC. L ((
- n
BY: Z/ C,LLLJ \\/\ \}{

EDWIN WELLES EXECUTIVE DIRECTOR
26-3402690

FEDERAL TAX 1.D.

[EXHIBITS A — E CONTAINED ON FOLLOWING PAGES]
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EXHIBIT A TO THE COOPERATIVE ENDEAVOR AGREEMENT
BETWEEN
THE CITY OF NEW ORLEANS
AND
DELTARES USA, INC.

HUD NDR COMPLIANCE PROVISIONS
FOR
DIRECT GRANTEE
CONSTRUCTION AND PROFESSIONAL SERVICES CONTRACTS
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8.
9.

10.
11.
12.

1S
14.
15,
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

TABLE OF CONTENTS

EQUAL EMPLOYMENT OPPORTUNITY (Equal Opportunity Clause)

STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY
CONSTRUCTION CONTRACT SPECIFICATIONS

NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION
CERTIFICATION OF NONSEGREGATED FACILITIES
CIVIL RIGHTS

SECTION 109 OF THE HOUSING AND COMMUNITY DEVELOPMENT ACT OF
1974

SECTION 3 OF THE HOUSING AND URBAN DEVELOPMENT ACT OF 1968 -
COMPLIANCE IN THE PROVISION OF TRAINING, EMPLOYMENT AND
BUSINESS OPPORTUNITIES (Section 3 Clause)

SECTION 503 OF THE REHABILITATION ACT OF 1973 (29 USC 793)
SECTION 504 OF THE REHABILITATION ACT OF 1973, AS AMENDED
AGE DISCRIMINATION ACT OF 1975

CERTIFICATION OF COMPLIANCE WITH AIR AND WATER ACTS

SPECIAL CONDITIONS PERTAINING TO HAZARDS, SAFETY STANDARDS
AND ACCIDENT PREVENTION

FLOOD DISASTER PROTECTION

ACCESS TO RECORDS - MAINTENANCE OF RECORDS
INSPECTION

REPORTING REQUIREMENTS

CONFLICT OF INTEREST

ACTIVITIES AND CONTRACTS NOT SUBJECT TO EXECUTIVE ORDER 11246,
AS AMENDED

PATENTS

COPYRIGHT

TERMINATION FOR CAUSE

TERMINATION FOR CONVENIENCE

ENERGY EFFICIENCY

SUBCONTRACTS

DEBARMENT, SUSPENSION, AND INELIGIBILITY
PROTECTION OF LIVES AND HEALTH

BREACH OF CONTRACT TERMS
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

PROVISIONS REQUIRED BY LAW DEEMED INSERTED
CHANGES

PERSONNEL

ANTI-KICKBACK RULES

ASSIGNABILITY

INTEREST OF CONTRACTOR

POLITICAL ACITIVITY

COMPLIANCE WITH THE OFFICE OF MANAGEMENT AND BUDGET
DISCRIMINATION DUE TO BELIEFS

CONFIDENTIAL FINDINGS

LOBBYING

FEDERAL LABOR STANDARDS PROVISIONS

SOLID WASTE DISPOSAL ACT

CONFIDENTIALITY

REPAYMENT OF FUNDS

DUPLICATION OF BENEFITS

LIMITED ENGLISH PROFICIENCY (LEP)

EQUAL EMPLOYMENT OPPORTUNITY (Equal Opportunity Clause)

(applicable to contracts and subcontracts exceeding $10,000)

During the performance of this contract, the Contractor agrees as follows:

A.

The Contractor will not discriminate against any employee or applicant for

employment because of race, color, religion, sex, or national origin. The Contractor will
take affirmative action to ensure that applicants are employed, and that employees are
treated during employment, without regard to their race, color, religion, sex, or national
origin. Such action shall include, but not be limited to, the following: employment,
upgrading, demotion, or transfer; recruitment or recruitment advertising; layoff or
termination; rates of pay or other forms of compensation; and selection for training,
including apprenticeship. The Contractor agrees to post in conspicuous places, available
to employees and applicants for employment, notices to be provided setting forth the
provisions of this nondiscrimination clause.
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B. The Contractor will, in all solicitations or advertisements for employees placed by or on
behalf of the Contractor, state that all qualified applicants will receive consideration
without regard to race, color, religion, sex, or national origin.

C. The Contractor will send to each labor union or representative of workers with which he
has a collective bargaining agreement or other contract or understanding, a notice to be
provided by the Contract Compliance Officer advising the said labor union or workers'
representatives of the Contractor's commitment under this section, and shall post copies
of the notice in conspicuous places available to employees and applicants for
employment.

D. The Contractor will comply with all provisions of Executive Order 11246 of September
24,1965, as amended, and the rules, regulations, and relevant orders of the Secretary of
Labor.

I The Contractor will furnish all information and reports required by Executive Order
11246 of September 24, 1965, as amended, and by rules, regulations, and orders of the
Secretary of Labor, or pursuant thereto, and will permit access to his books, records, and
accounts by the Department and the Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and others.

F. In the event of the Contractor's noncompliance with the non-discrimination clauses of
this contract or with any of the said rules, regulations, or orders, this contract may be
cancelled, terminated, or suspended in whole or in part and the Contractor may be
declared ineligible for further Government contracts in accordance with procedures
authorized in Executive Order 11246 of September 24, 1965, as amended, or by rule,
regulation, or order of the Secretary of Labor, or as otherwise provided by law.

G. The Contractor will include the provisions of the sentence immediately preceding
paragraph A and the provisions of paragraphs A through G in every subcontract or
purchase order unless exempted by rules, regulations, or orders of the Secretary of Labor
issued pursuant to Section 204 of Executive Order 11246 of September 24, 1965, as
amended, so that such provisions will be binding upon each Contractor or vendor. The
Contractor will take such action with respect to any subcontract or purchase order as the
Department may direct as a means of enforcing such provisions, including sanctions for
noncompliance. Provided, however, that in the event a Contractor becomes involved in,
or is threatened with, litigation with a Contractor or vendor as a result of such direction
by the Department, the Contractor may request the United States to enter into such
litigation to protect the interest of the United States.

p2 STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY
CONSTRUCTION CONTRACT SPECIFICATIONS
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(applicable to contracts and subcontracts exceeding $10,000)

A. As used in these specifications:

(D

(2)

3)

4

"Covered area" means the geographical area described in the solicitation from
which this contract resulted;

"Director" means Director, Office of Federal Contract Compliance Programs,
United States Department of Labor, or any person to whom the Director delegates
authority;

"Employer identification number" means the Federal Social Security number used
on the Employer's Quarterly Federal Tax Return, U.S. Treasury Department Form
941.

"Minority" includes:

(a) Black (all persons having origins in any of the Black African racial groups
not of Hispanic origin);

(b) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South
America or other Spanish Culture or origin, regardless of race);

(c) Asian and Pacific Islander (all persons having origins in any of the
original people of the Far East, Southeast Asia, the Indian Subcontinent, or
the Pacific Islands); and

(d) American Indian or Alaskan Native (all persons having origins in any of
(he original peoples ol North America and maintaining identifiable tribal
affiliations through membership and participation or community
identification).

B. When the Contractor, or any contractor, at anytime, subcontracts a portion of the work
involving any construction trade, it shall physically include in each subcontract, in excess
of $10,000, the provisions of these specifications and the Notice which contains the
applicable goals for minority and female participation and which is set forth in the
solicitations from which this contract resulted.

Page 29 of 147

Cooperative Endeavor Agreement between

City of New Orleans and Deltares USA, Inc
Climale Adaptation Software Engineering Support
RS8134801 — K18-603



If the Contractor is participating (pursuant to 41 CFR 60 4.5) in a Hometown Plan
approved by the U.S. Department of Labor in the covered area either individually or
through an association, its affirmative action obligations on all work in the Plan area
(including goals and timetables) shall be in accordance with that Plan for those trades
which have unions participating in the Plan. Contractors must be able to demonstrate
their participation in compliance with the provisions of any such Hometown Plan. Each
Contractor or Contractor participating in an approved Plan is individually required to
comply with its obligations under the EEO clause, and to make a good faith effort to
achieve each goal under the Plan in each trade in which it has employees. The overall
good faith performance by other Contractors or contractors toward a goal in an approved
Plan does not excuse any covered Contractor's or contractor's failure to take good faith
efforts to achieve the Plan goals and timetables.

The Contractor shall implement the specific affirmative action standards provided In
paragraphs G(1) through G(16) of these specifications. The goals set forth in the
solicitation from which this contract resulted are expressed as percentages of the total
hours of employment and training of minority and female utilization the Contractor
should reasonably be able to achieve in each construction trade in which it has employees
in the covered area. Covered construction Contractors performing contracts in
geographical areas where they do not have a federal or federally-assisted construction
contract shall apply the minority and female goals established for the geographic area
where the contract is being performed. Goals are published periodically in the Federal
Register in notice form and such notices may be obtained from any Office of Federal
Contract Compliance Programs office or from Federal procurement contracting officers.
The Contractor is expected to make substantially uniform progress in meeting its goals in
each craft during the period specified.

Neither the provisions of any collective bargaining agreement, nor the failure by a union
with whom the Contractor has a collective bargaining agreement, to refer either
minorities or women shall excuse the Contractor's obligations under these specifications,
Executive Order 11246, or the regulations promulgated pursuant thereto.

In order for the non-working training hours of apprentices and trainees to be counted in
meeting the goals, such apprentices and trainees must be employed by the Contractor
during the training period, and the Contractor must have made a commitment to employ
the apprentices and trainees at the completion of their training, subject to the availability
of employment opportunities. Trainees must be trained pursuant to training programs
approved by the U.S. Department of Labor.

The Contractor shall take specific affirmative action to ensure equal employment
opportunity. The evaluation of the Contractor's compliance with these specifications
shall be based upon its effort to achieve maximum results from its actions. The
Contractor shall document these efforts fully, and shall implement affirmative action

steps at least as extensive as the following:
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(1

)

€)

4

(3)

Ensure and maintain a working environment free of harassment,
intimidation, and coercion at all sites, and in all facilities at which the
Contractor's employees are assigned to work. The Contractor, where
possible, will assign two or more women to each construction project.
The Contractor shall specifically ensure that all foremen, superintendents
and other on-site supervisory personnel are aware of and carry out the
Contractor's obligation to maintain such a working environment, with
specific attention to minority or female individuals working at such sites
or in such facilities.

Establish and maintain a current list of minority and female recruitment
sources, provide written notification to minority and female recruitment
sources and to community organizations when the Contractor or its unions
have employment opportunities available, and maintain a record of the
organization's responses.

Maintain a current file of the names, addresses, and telephone numbers of
each minority and female off-the-street applicant and minority or female
referral from a union, a recruitment source, or community organization
and of what action was taken with respect to each such individual. If such
individual was sent to the union hiring hall for referral and was not
referred back to the Contractor by the union or, if referred, not employed
by the Contractor, this shall be documented in the file with the reason
therefore, along with whatever additional actions the Contractor may have
taken.

Provide immediate written notification to the Director when the union or
unions with which the Contractor has a collective bargaining agreement
have not referred to the Contractor a minority person or woman sent by
the Contractor, or when the Contractor has other information that the
union referral process has impeded the Contractor's efforts to meet its
obligations.

Develop on-the-job training opportunities and/or participate in training
programs for the area which expressly includes minorities and women,
including upgrading programs and apprenticeship and trainee programs
relevant to the Contractor's employment needs, especially those programs
funded or approved by the Department of Labor. The Contractor shall
provide notice of these programs to the sources compiled under G(2)
above.
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(6)

(7

(®)

%)

(10)

(11)

Disseminate the Contractor's EEO policy by providing notice of the policy
to unions and training programs and requesting their cooperation in
assisting the Contractor in meeting its EEO obligations; by including it in
any policy manual and collective bargaining agreement; by publicizing it
in the company newspaper, annual report, etc.; by specific review of the
policy with all management personnel and with all minority and female
employees at least once a year; and by posting the company EEO policy
on a bulletin board accessible to all employees at each location where
construction work is performed.

Review, at least annually, the company's EEO policy and affirmative
action obligations under these specifications with all employees having
any responsibility for hiring, assignment, layoff, termination, or other
employment decisions including specific review of these items with on-
site supervisory personnel such as Superintendents, General Foreman, etc.,
prior to the initiation of construction work at any job site. A written
record shall be made and maintained identifying the time and place of
these meetings, persons attending, subject matter discussed, and
disposition of the subject matter.

Disseminate the Contractor's EEO policy externally by including it in any
advertising in the news media, specifically including minority and female
news media, and providing written notification to and discussing the
Contractor's EEO policy with other Contractors and Contractors with
whom the Contractor does or anticipates doing business.

Direct its recruitment efforts, both oral and written, to minority, female
and community organizations, to schools with minority and female
students and to minority and female recruitment and training organizations
serving the Contractor's recruitment area and employment needs. Not
later than one month prior to the date for acceptance of applications for
apprenticeship or other training by any recruitment source, the Contractor
shall send written notification to organizations such as the above,
describing the openings, screening procedures, and tests to be used in the
selection process.

Encourage present minority and female employees to recruit other
minority persons and women and, where reasonable, provide after school,
summer, and vacation employment to minority and female youth both on
the site and in other areas of a Contractor's work force.

Validate all tests and other selection requirements where there is an
obligation to do so under 41 CFR Part 60 3.
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(12)  Conduct, at least annually, an inventory and evaluation of all minority and
female personnel for promotional opportunities and encourage these
employees to seck or to prepare for, through appropriate training, etc.,
such opportunities.

(13)  Ensure that seniority practices, job classifications, work assignments and
other personnel practices, do not have a discriminatory effect by
continually monitoring all personnel and employment related activities to
ensure that the EEO policy and the Contractor's obligations under these
specifications are being carried out.

(14)  Ensure that all facilities and company activities are nonsegregated except
that separate or single-user toilet and necessary changing facilities shall be
provided to assure privacy between the sexes.

(15) Document and maintain a record of all solicitations of offers for
subcontracts from minority and female construction Contractors and
suppliers, including circulation of solicitation to minority and female
Contractor associations and other business associations.

(16) Conduct a review, at least annually, of all supervisors' adherence to and
performance under the Contractor's EEO policies and affirmative action
obligations.

H. Contractors are encouraged to participate in voluntary associations which assist in
fulfilling one or more of their affirmative action obligations (G(1) through G(16)). The
efforts of a Contractor association, joint Contractor-union, Contractor-community, or
other similar group of which the Contractor is a member and participant, may be asserted
as fulfilling any one or more of its obligations under G(1) through G(16) of these
specifications provided that the Contractor actively participates in the group, makes every
effort to assure that the group has a positive impact on the employment of minorities and
women in the industry, ensures that the concrete benefits of the program are reflected in
the Contractor's minority and female workforce participation, makes a good faith effort to
meet its individual goals and timetables, and can provide access to documentation which
demonstrates the effectiveness of actions taken on behalf of the Contractor. The
obligation shall not be a defense for the Contractor's non-compliance.

L. A single goal for minorities and a separate single goal for women has been established.
The Contractor, however, is required to provide equal employment opportunity and to
take affirmative action for all minority groups, both male and female, and all women,
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both minority and non-minority. Consequently, the Contractor may be in violation of the
Executive Order if a particular group is employed in a substantially disparate manner (for
example, even though the Contractor has achieved its goals for women generally, the
Contractor may be in violation of the Executive Order if a specific minority group of
women is underutilized).

The Contractor shall not use the goals and timetables or affirmative action standards to
discriminate against any persons because of race, color, religion, sex, or national origin.

The Contractor shall not enter into any subcontract with any person or firm

debarred from government contracts pursuant to E.O. 11246.

The Contractor shall carry out such sanctions and penalties for violation of these
specifications and of the Equal Opportunity Clause including suspension, termination,
and cancellation of existing subcontracts as may be imposed or ordered pursuant to E.O.
11246, as amended.

The Contractor, in fulfilling its obligations under these specifications, shall implement
specific affirmative action steps, at least as extensive as those standards prescribed in
paragraph G of these specifications, so as to achieve maximum results from its efforts to
ensure equal employment opportunity. If the Contractor fails to comply with the
requirements of the Executive Order, the implementing regulations, or these
specifications, the Director shall proceed in accordance with 41 CFR 60 4.8.

The Contractor shall designate a responsible official to monitor all employment related
activity to ensure that the company EEO policy is being carried out, to submit reports
relating to the provisions hereof as may be required by the government and to keep
records. Records shall at least include for each employee, the name, address, telephone
numbers, construction trade, union affiliation if any, employee identification number
where assigned, social security number, race, sex, status (e.g., mechanic, apprenticeship
trainee, helper, or laborer), dates of changes in status, hours worked per week in the
indicated trade, rate of pay, and location at which the work was performed. Rccords shall
be maintained in an easily understandable and retrievable form; however, to the degree
that existing records satisfy this requirement, Contractors shall not be required to
maintain separate records.

Nothing herein provided shall be construed as a limitation upon the application of other
laws which establish different standards of compliance or upon the application or
requirements for the hiring of local or other area residents (e.g., those under the Public
Works Employment Act of 1977 and the Community Development Block Grant
Program).
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3. NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION

(applicable to contracts and subcontracts exceeding $10,000)

A. The Offeror’s or Bidder's attention is called to the "Equal Opportunity Clause" and the
"Standard Federal Equal Employment Opportunity Construction Contract Specifications"
set forth herein.

B. The goals and timetables for minority and female participation, expressed in percentage
terms for the Contractor's aggregate workforce in each trade on all construction work in
the covered area are applicable to all the Contractor's construction work (whether or not it
is federal or federally assisted) performed in the covered area. If the Contractor performs
construction work in a geographic area located outside of the covered area, it shall apply
the goals established for such geographic area where the work is actually performed.

With regard to this second area, the Contractor also is subject to the goals for both its
federally involved and non-federally involved construction. The Contractor's compliance
with the Executive Order and the regulations in 41 CFR Part 60 4 shall be based on its
implementation of the Equal Opportunity Clause, specific affirmative action obligations
required by the specifications set forth in 41 CFR 60 4.3 (a) and its efforts to meet the
goals established for the geographical area where the contract resulting from this
solicitation is to be performed. The hours of minority and female employment and
training must be substantially uniform throughout the length of the contract, and in each
trade, and the Contractor shall make a good faith effort to employ minorities and women
evenly on each of its projects. The transfer of minority or female employees or trainees
from Contractor to Contractor or from project to project for the sole purpose of meeting
the Contractor's goals shall be a violation of the contract, the Executive Order, and the
regulations in 41 CFR Part 60 4. Compliance with the goals will be measured against the
total work hours performed.

C. The Contractor shall provide written notification to the Director of the Office of Federal
Contract Compliance Programs within 10 working days of award of any construction
subcontract in excess of $10,000 at any tier for construction work under the contract
resulting from this solicitation. The notification shall list the name, address, and
telephone number of the subcontractor; employer identification number; estimated dollar
amount of the subcontract; estimated starting and completion dates of the sub-contract;
and the geographical area in which the contract is to be performed.
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D. As used in this Notice, and in the contract resulting from this solicitation, the "covered
area" is (insert description of the geographical areas where the contract is to be
performed, giving the State, parish, and city, if any):

4. CERTIFICATION OF NONSEGREGATED FACILITIES

(applicable to contracts and subcontracts exceeding $10,000)

By the submission of this bid, the bidder, offeror, applicant or Contractor certifies that
he/she does not maintain or provide for his/her establishments, and that he/she does not
permit employees to perform their services at any location, under his/her control, where
segregated facilities are maintained. He/she certifies further that he/she will not maintain
or provide for employees any segregated facilities at any of his/her establishments, and
he/she will not permit employees to perform their services at any location under his/her
control where segregated facilities are maintained. The bidder, offeror, applicant or
Contractor agrees that a breach of this certification is a violation of the equal opportunity
clause of this contract.

As used in this certification, the term "segregated facilities" means any waiting rooms,
work areas, rest rooms and wash rooms, restaurants and other eating areas, time clocks,
locker rooms, and other storage or dressing areas, parking lots, drinking fountains,
recreation or entertainment areas, transportation and housing facilities provided for
employees which are segregated by explicit directive or are, in fact, segregated on the
basis of race, color, religion, or national origin because of habit, local custom, or any
other reason.

He/she further agrees that (except where he/she has obtained for specific time periods)
he/she will obtain identical certification from proposed contractors prior to the award of
subcontracts exceeding $10,000 which are not exempt from the provisions of the equal
opportunity clause; that he/she will retain such certifications in his/her files; and that
he/she will forward the following notice to such proposed contractors (except where
proposed contractors have submitted identical certifications for specific time periods).

5. CIVIL RIGHTS

The Contractor shall comply with the provisions of Title VI of the Civil Rights Act of
1964. No person shall, on the grounds of race, color, or national origin, be excluded from
participation in, be denied the benefits of, or be subjected to discrimination under any
program or activity receiving federal financial assistance.

Page 36 of 147
Cooperative Endeavor Agreement between
City of New Orleans and Deltares USA, Inc
Climate Adaptation Software Engineering Support
RS8134801 - K18-603



6. SECTION 109 OF THE HOUSING AND COMMUNITY DEVELOPLENT ACT
OF 1974

The Contractor shall comply with the provisions of Section 109 of the Housing and
Community Development Act of 1974. No person in the United States shall on the
grounds of race, color, national origin, or sex be excluded from participation in, be denied
the benefits of, or be subjected to discrimination under any program or activity funded in
whole or in part with funds made available under this title. Section 109 further provides
that discrimination on the basis of age under the Age Discrimination Act of 1975 or with
respect to an otherwise qualified handicapped individual as provided in Section 504 of
the Rehabilitation Act of 1973, as amended, is prohibited.

7. SECTION 3 OF THE HOUSING AND URBAN DEVELOPMENT ACT OF 1968 -

(Section 3 Clause) (applicable to contracts and subcontracts exceeding $100,000 funded
by Section 3 covered assistance)

A.  The work to be performed under this contract is subject to the requirements of Section 3
of the Housing and Urban Development Act of 1968, as amended, 12 U.S.C. 1701u
(section 3). The purpose of section 3 is to ensure that employment and other economic
opportunities generated by HUD assistance or HUD-assisted projects covered by Section
3, shall, to the greatest extent feasible, be directed to low- and very low-income persons,
particularly persons who are recipients of HUD assistance for housing.

B. The parties to this contract agree to comply with HUD's regulations in 24 CFR part 135,
which implement Section 3. As evidenced by their execution of this contract, the parties
to this contract certify that they are under no contractual or other impediment that would
prevent them from complying with the part 135 regulations.

C. The Contractor agrees to send to each labor organization or representative of workers
with which the Contractor has a collective bargaining agreement or other understanding,
if any, a notice advising the labor organization or workers' representative of the
Contractor's commitments under this Section 3 clause, and will post cepies of the notice
in conspicuous places at the work site where both employees and applicants for training
and employment positions can see the notice. The notice shall describe the Section 3
preference, shall set forth minimum number and job titles subject to hire, availability of
apprenticeship and training positions, the qualifications for each, and the name and
location of the person(s) taking applications for each of the positions, and the anticipated
date the work shall begin.
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D. The Contractor agrees to include this Section 3 clause in every subcontract subject to
compliance with regulations in 24 CFR part 135, and agrees to take appropriate action, as
provided in an applicable provision of the subcontract or in this Section 3 clause, upon a
finding that the Contractor is in violation of the regulations in 24 CFR part 135. The
Contractor will not subcontract with any Contractor where the Contractor has notice or
knowledge that the Contractor has been found in violation of the regulations in 24 CFR
part 135.

E: The Contractor will certify that any vacant employment positions, including training
positions, that are filled (1) after the Contractor is selected but before the contract is
executed, and (2) with persons other than those to whom the regulations of 24 CFR part
135 require employment opportunities to be directed, were not filled to circumvent the
Contractor's obligations under 24 CFR part 135.

E. Noncompliance with HUD's regulations in 24 CFR part 135 may result in sanctions,
termination of this contract for default, and debarment or suspension from future HUD
assisted contracts.

G. With respect to work performed in connection with Section 3 covered Indian housing
assistance, Section 7(b) of the Indian Self-Determination and Education Assistance Act
(25 U.S.C. 450¢) also applies to the work to be performed under this contract. Section
7(b) requires that to the greatest extent feasible (i) preference and opportunities for
training and employment shall be given to Indians, and (ii) preference in the award of
contracts and subcontracts shall be given to Indian organizations and Indian-owned
Economic Enterprises. Parties to this contract that are subject to the provisions of
Section 3 and section 7(b) agree to comply with Section 3 to the maximum extent
feasible, but not in derogation of compliance with Section 7(b).

8. SECTION 503 OF THE REHABILITATION ACT OF 1973 (29 USC 793)

(applicable to contracts and subcontracts exceeding $10,000)

A. The Contractor will not discriminate against any employee or applicant for employment
because of physical or mental handicap in regard to any position for which the employee
or applicant for employment is otherwise qualified. The Contractor agrees to take
affirmative action to employ, advance in employment and otherwise treat qualified
handicapped individuals without discrimination based upon their physical or mental
handicap in all employment practices such as the following: employment upgrading,
demotion or transfer, recruitment, advertising, layoff or termination, rates of pay or other
forms of compensation, and selection for training, including apprenticeship.
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10.

The Contractor agrees to comply with the rules, regulations, and relevant orders of the
Secretary of Labor issued pursuant to the Act.

In the event of the Contractor's noncompliance with the requirements of this clause,
actions for noncompliance may be taken in accordance with the rules, regulations, and
relevant orders of the Secretary of Labor issued pursuant to the Act.

The Contractor agrees to post in conspicuous places, available to employees and
applicants for employment, notices in a form to be prescribed by the Director, provided
by or through the contracting officer. Such notices shall state the Contractor's obligation
under the law to take affirmative action to employ and advance in employment qualified
handicapped employees and applicants for employment, and the rights of applicants and
employees.

The Contractor will notify each labor union or representative of workers with which it
has a collective bargaining agreement or other contract understanding, that the Contractor
is bound by the terms of Section 503 of the Rehabilitation Act of 1973, and is committed
to take affirmative action to employ and advance in employment physically and mentally
handicapped individuals.

The Contractor will include the provisions of this clause in every subcontract or purchase
order of $10,000 or more unless exempted by rules, regulations, or orders of the
Secretary issued pursuant to Section 503 of the Act, so that such provisions will be
binding upon each Contractor or vendor. The Contractor will take such action with
respect to any subcontract or purchase order as the Director of the Office of Federal
Contract Compliance Programs may direct to enforce such provisions, including action
for noncompliance.

SECTION 504 OF THE REHABILITATION ACT OF 1973, AS AMENDED

The Contractor agrees that no otherwise qualified individual with disabilities shall, solely
by reason of his disability, be denied the benefits, or be subjected to discrimination
including discrimination in employment, any program or activity that receives the
benefits from the federal financial assistance.

AGE DISCRIMINATION ACT OF 1975

The Contractor shall comply with the provisions of the Age Discrimination Act of 1975.
No person in the United States shall, on the basis of age, be excluded from participation
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in, be denied the benefits of, or be subjected to discrimination under, any program or
activity receiving federal financial assistance.

11.  CERTIFICATION OF COMPLIANCE WITH AIR AND WATER ACTS
(applicable to contracts and subcontracts exceeding $100,000)

The Contractor and all contractors shall comply with the requirements of the Clean Air
Act, as amended, 42 USC 1857 et seq., the Federal Water Pollution Control Act, as
amended, 33 USC 1251 et seq., and the regulations of the Environmental Protection
Agency with respect thereto, at 40 CFR Part 15, as amended.

In addition to the foregoing requirements, all nonexempt Contractors and contractors
shall furnish to the owner, the following:

A.

A stipulation by the Contractor or contractors, that any facility to be utilized in the
performance of any nonexempt contract or subcontract, is not listed on the List of
Violating Facilities issued by the Environmental Protection Agency (EPA)
pursuant to 40 CFR Part 15, as amended.

Agreement by the Contractor to comply with all the requirements of Section 114
of the Clean Air Act, as amended, (42 USC 1857 ¢ 8) and Section 308 of the
Federal Water Pollution Control Act, as amended, (33 USC 1318) relating to
inspection, monitoring, entry, reports and information, as well as all other
requirements specified in said Section 114 and Section 308, and all regulations
and guidelines issued there under.

A stipulation that as a condition for the award of the contract, prompt notice will
be given of ariy notification received from the Director, Office of Federal
Activities, EPA, indicating that a facility utilized, or to be utilized for the contract,
is under consideration to be listed on the EPA List of Violating Facilities.

Agreement by the Contractor that he will include, or cause to be included, the
criteria and requirements in paragraph (1) through (4) of this section in every
nonexempt subcontract and requiring that the Contractor will take such action as
the government may direct as a means of enforcing such provisions.

12.  SPECIAL CONDITIONS PERTAINING TO HAZARDS, SAFETY STANDARDS
AND ACCIDENT PREVENTION
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A. Lead-Based Paint Hazards

The construction or rehabilitation of residential structures is subject to the HUD Lead-
Based Paint regulations, 24 CFR Part 35. The Contractor and contractors shall comply
with the provisions for the elimination of lead-based paint hazards under Subpart B of
said regulations. The Owner will be responsible for the inspections and certifications
required under Section 35.14 (f) thereof.

B. Use of Explosives

When the use of explosives is necessary for the prosecution of the work, the Contractor
shall observe all local, state and federal laws in purchasing and handling explosives. The
Contractor shall take all necessary precaution to protect completed work, neighboring
property, water lines, or other underground structures. Where there is danger to
structures or property from blasting, the charges shall be reduced and the material shall
be covered with suitable timber, steel or rope mats.

The Contractor shall notify all owners of public utility property of intention to use
explosives at least 8 hours before blasting is done close to such property. Any
supervision or direction of use of explosives by the engineer does not in any way reduce
the responsibility of the Contractor or his Surety for damages that may be caused by such
use. '

C. Danger Signals and Safety Devices (Modify as Required)

The Contractor shall make all necessary precautions to guard against damages to property
and injury to persons. He shall put up and maintain in good condition, sufficient red or
warning lights at night, suitable barricades and other devices necessary to protect the
public. In case the Contractor fails or neglects to take such precautions, the Owner may
have such lights and barricades installed and charge the cost of this work to the
Contractor. Such action by the Owner does not relieve the Contractor of any liability
incurred under these specifications or contract.

I 3L FLOOD DISASTER PROTECTION
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This contract is subject to the requirements of the Flood Disaster Protection Act of 1973
(P.L. 93 234). Nothing included as a part of this contract is approved for acquisition or
construction purposes as defined under Section 3(a) of said Act, for use in an area
identified by the Secretary of HUD as having special flood hazards which is located in a
community not then in compliance with the requirements for participation in the National
Flood Insurance Program pursuant to Section 201(d) of said Act; and the use of any
assistance provided under this contract for such acquisition for construction in such
identified areas in communities then participating in the National Flood Insurance
Program shall be subject to the mandatory purchase of flood insurance requirements or
Section 102(a) of said Act.

Any contract or agreement for the sale, lease, or other transfer of land acquired, cleared
or improved with assistance provided under this Contract shall contain, if such land is
located in an area identified by the Secretary as having special flood hazards and in
which the sale of flood insurance has been made available under the National Flood
Insurance Act of 1968, as amended, 42 U.S.C. 4001 et seq., provisions obligating the
transferee and its successors or assigns to obtain and maintain, during the ownership of
such land, such flood insurance as required with respect to financial assistance for
acquisition or construction purposes under Section 102(a) of Flood Disaster Protection
Act of 1973.

14. ACCESS TO RECORDS - MAINTENANCE OF RECORDS

The Department of Housing and Urban Development, the Comptroller General of the
United States, or any of their duly authorized representatives, shall have access to any
books, documents, papers and records of the Contractor which are directly pertinent to
this specific contract, for the purpose of audits, examinations, and making excerpts and
transcriptions. All records connected with this contract will be maintained in a central
location by the unit of local government and will be maintained for a period of five (5)
years from the official date of the final closeout of the grant.

15. INSPECTION

The authorized representative and agents of the Department of Housing and Urban
Development shall be permitted to inspect all work, materials, payrolls, records of
personnel, invoices of materials, and other relevant data and records.

16. REPORTING REQUIREMENTS

The Contractor shall complete and submit all reports, in such form and according to such
schedule, as may be required by the Owner.
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17. CONFLICT OF INTEREST

A. No officer or employee of the local jurisdiction or its designees or agents, no
member of the governing body, and no other public official of the locality who
his/her tenure or for one year thereafter, shall have any interest, direct or indirect,
in any contract or subcontract, or the proceeds thereof, for work to be performed.
Further, the Contractor shall cause to be incorporated in all subcontracts the
language set forth in this paragraph prohibiting conflict of interest.

B. No member of or delegate to Congress, or Resident Commissioner, shall be
admitted to any share or part of this contract or to any benefit that may arise there
from, but this provision shall not be construed to extend to this contract if made
with a corporation for its general benefit.

18. ACTIVITIES AND CONTRACTS NOT SUBJECT TO EXECUTIVE ORDER
11246, AS AMENDED

(applicable to contracts and subcontracts of $10,000 and under)

During the performance of this contract, the Contractor agrees as follows:

A. The Contractor shall not discriminate against any employee or applicant for employment
because of race, color, religion, sex, or national origin. The Contractor shall take
affirmative action to ensure that applicants for employment are employed, and that
employees are treated during employment, without regard to their race, color, religion,
sex, or national origin. Such action shall include, but not be limited to, the following:
employment, upgrading, demotion, or transfer; recruitment or recruitment advertising;
layoff or termination; rates of pay or other forms of compensation; and selection for
training, including apprenticeship.

B. The Contractor shall post in conspicuous places, available to employees and applicants
for employment, notices to be provided by Contracting Officer setting forth the
provisions of this non-discrimination clause. The Contractor shall state that all qualified
applicants will receive consideration for employment without regard to race, color,
religion, sex, or national origin.

& Contractors shall incorporate foregoing requirements in all subcontracts.
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19.

20.

21.

PATENTS

The Contractor shall hold and save the Owner and its officers, agents, servants, and
employees harmless from liability of any nature or kind, including cost and expenses for,
or on account of any patented or unpatented invention, process, article, or appliance
manufactured or used in the performance of the contract including its use by the Owner,
unless otherwise specifically stipulated in the Contract Document.

License or Royalty Fees: License and/or Royalty Fees for the use of a process which is
authorized by the Owner of the project must be reasonable, and paid to the holder of the
patent, or his authorized license, direct by the Owner and not by or through the
Contractor.

If the Contractor uses any design device or materials covered by letters, patent or
copyright, he shall provide for such use by suitable agreement with the owner of such
patented or copy-righted design device or material. It is mutually agreed and understood,
that without exception the contract prices shall include all royalties or costs arising from
the use of such design, device or materials, in any way involved in the work. The
Contractor and/or his Sureties shall indemnify and save harmless the Owner of the
project from any and all claims for infringement by reason of the use of such patented or
copy-righted design, device or materials or any trademark or copy-right in connection
with work agreed to be performed under this contract, and shall indemnify the Owner for
any cost, expense, or damage which it may be obliged to pay by reason of such
infringement at any time during the prosecution of the work or after completion of the
work.

COPYRIGHT

No materials, to include but not limited to reports, maps, or documents produced as a
result of this contract, in whole or in part, shall be available to the Contractor for

copy-right purposes. Any such materials produced as a result of this contract that might
be subject to copyright shall be the property of the Owner and all such rights shall belong
to the Owner.

TERMINATION FOR CAUSE

If, through any cause, the Contractor shall fail to fulfill in a timely and proper manner his
obligations under this contract, or if the Contractor shall violate any of the covenants,
agreements, or stipulations of this contract, the Owner shall thereupon have the right to
terminate this contract by giving written notice to the Contractor of such termination and

specifying the effective date thereof, at least five (5) days before the effective date of
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such termination. In such event, all finished or unfinished documents, data, studies,
surveys, drawings, maps, models, photographs, and reports prepared by the Contractor
under this contract shall, at the option of the Owner, become the Owner’s property and
the Contractor shall be entitled to receive just and equitable compensation for any work
satisfactorily completed hereunder. Notwithstanding the above, the Contractor shall not
be relieved of liability to the Owner for damages sustained by the Owner by virtue of any
breach of the contract by the Contractor, and the Owner may withhold any payments to
the Contractor for the purpose of set-off until such time as the exact amount of damages
due the Owner from the Contractor is determined.

22. TERMINATION FOR CONVENIENCE

The Owner may terminate this contract at any time by giving at least ten (10) days notice
in writing to the Contractor. If the contract is terminated by the Owner as provided
herein, the Contractor will be paid for the time provided and expenses incurred up to the
termination date.

23. ENERGY EFFICIENCY

The Contractor shall comply with mandatory standards and policies relating to energy
efficiency which are contained in the state energy conservation plan issued in compliance
with the Energy Policy and Conservation Act (Public Law 94-163).

24. SUBCONTRACTS

A. The Contractor shall not enter into any subcontract with any contractor who has been
debarred, suspended, declared ineligible, or voluntarily excluded from participating in
contacting programs by any agency of the United States Government or the State of
Louisiana.

B. The Contractor shall be as fully responsible to the Owner for the acts and omissions of
the Contractor’s contractors, and of persons either directly or indirectly employed by
them, as he is for the acts and omissions of persons directly employed by the Contractor.

G The Contractor shall cause appropriate provisions to be inserted in all subcontracts
relative to the work to bind contractor to the Contractor by the terms of the contract
documents insofar as applicable to the work of contractors and to give the Contractor the
same power as regards terminating any subcontract that the Owner may exercise over the
Contractor under any provision of the contract documents.
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25.

26.

27.

28.

Nothing contained in this contract shall create any contractual relation between

any Contractor and the Owner.

DEBARMENT, SUSPENSION, AND INELIGIBILITY

The Contractor represents and warrants that it and its contractors are not debarred,
suspended, or placed in ineligibility status under the provisions of 2 CFR 200.213
(government debarment and suspension regulations).

PROTECTION OF LIVES AND HEALTH

The Contractor shall exercise proper precaution at all times for the protection of persons
and property and shall be responsible for all damages to persons or property, either on or
off the worksite, which occur as a result of his prosecution of the work. The safety
provisions of applicable laws and building and construction codes, in addition to specific
safety and health regulations described by Chapter XIII, Bureau of Labor Standards,
Department of Labor, Part 1518, Safety and Health Regulations for Construction, as
outlined in the Federal Register, Volume 36, No. 75, Saturday, April 17, 1971, Title 29 -
LABOR, shall be observed and the Contractor shall take or cause to be taken, such
additional safety and health measures as the Owner may determine to be reasonably
necessary.

BREACH OF CONTRACT TERMS

Any violation or breach of terms of this contract on the part of the Contractor or the
Contractor’s contractors may result in the suspension or termination of  this contract or
such other action that may be necessary to enforce the rights of the parties of this contract.
The duties and obligations imposed by the contract documents and the rights and remedies
available there under shall be in addition to and not a limitation of any duties, obligations,
rights and remedies otherwise imposed or available by law.

PROVISIONS REQUIRED BY LAW DEEMED INSERTED

Each and every provision of law and clause required by law to be inserted in this contract
shall be deemed to be inserted herein and the contract shall be read and enforced as
though it were included herein, and if through mistake or otherwise any such provision is

Page 46 of 147

Cooperative Endeavor Agreement between

City of New Orleans and Deltares USA, Inc.
Climate Adaptation Software Engineering Support
RS8134801 — K 18-603



29.

30.

31.

32.

not inserted, or is not correctly inserted, then upon the application of either party the
contract shall forthwith be physically amended to make such insertion or correction.

CHANGES

The Owner may, from time to time, request changes in the scope of the services of the
Contractor to be performed hereunder. Such changes, including any increase or decrease
in the amount of the Contractor’s compensation which are mutually agreed upon by and
between the Owner and the Contractor, shall be incorporated in written and executed
amendments to this Contract.

PERSONNEL

The Contractor represents that it has, or will secure at its own expense, all personnel
required in performing the services under this Contract. Such personnel shall not be
employees of or have any contractual relationship with the Owner.

All the services required hercunder will be performed by the Contractor or under its
supervision, and all personnel engaged in the work shall be fully qualified and shall be
authorized or permitted under State and local law to perform such services.

No person who is serving sentence in a penal or correctional institution shall be employed
on work under this Contract.

ANTI-KICKBACK RULES

Salaries of personnel performing work under this Contract shall be paid unconditionally
and not less often than once a month without payroll deduction or rebate on any account
except only such payroll deductions as are mandatory by law or permitted by the
applicable regulations issued by the Secretary of Labor pursuant to the "Anti-Kickback
Act" of June 13, 1934 (48 Stat. 948; 62 Stat. 740; 63 Stat. 108; Title 18 U.S.C. 874; and
Title 40 U.S.C. 276¢). The Contractor shall comply with all applicable "Anti-Kickback"
regulations and shall insert appropriate provisions in all subcontracts covering work
under this contract to insure compliance by the contractors with such regulations, and
shall be responsible for the submission of affidavits required of contractors there under
except as the Secretary of Labor may specifically provide for variations of or exemptions
from the requirements thereof.

ASSIGNABILITY
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The Contractor shall not assign any interest in this Contract, and shall not transfer any
interest in the same (whether by assignment or novation) without prior written approval
of the Owner provided that claims for money due or to become due the Contractor from
the Owner under this Contract may be assigned to a bank, trust company, or other
financial institution, or to a Trustee in Bankruptcy, without such approval. Notice of any
such assignment or transfer shall be furnished promptly to the Owner.

33. INTEREST OF CONTRACTOR

The Contractor covenants that he presently has no interest and shall not acquire any
interest direct or indirect in the above described project or any parcels therein or any
other interest which would conflict in any manner or degree with the performance of his
services hereunder. The Contractor further covenants that in the performance of this
Contract no person having any such interest shall be employed.

34. POLITICAL ACTIVITY

The Contractor will comply with the provisions of the Hatch Act (5 U.S.C. 1501 et seq.),
which limits the political activity of employees.

35. COMPLIANCE WITH THE OFFICE OF MANAGEMENT AND BUDGET

The parties agtee to comply with the regulations, policies, guidelines, and requirements
of the Office of Management and Budget, Circulars 2 CFR 200, as they relate to the use
of Federal funds under this contract.

36. DISCRIMINATION DUE TO BELIEFS

No person with responsibilities in operation of the project to which this grant relates will
discriminate with respect to any program participant or any applicant for participation in
such program because of political affiliation or beliefs.

37. CONFIDENTIAL FINDINGS

All of the reports, information, data, etc., prepared or assembled by the Contractor under
this Contract are confidential, and the Contractor agrees that they shall not be made
available to any individual or organization without prior written approval of the Owner.

Page 48 of 147
Cooperative Endeavor Agreement between
City of New Orleans and Deltares USA, Inc
Climate Adaptation Software Engineering Support
RS8134801 — K18-603



38. LOBBYING

The Contractor certifies, to the best of his or her knowledge and belief that:

L. No federally appropriated funds have been paid or will be paid, by or on behalf of the
Contractor, to any person for influencing or attempting to influence an officer or
employee of any agency, a member of Congress, an officer or employee of Congress, or
an employee of a member of Congress in connection with the awarding of any federal
contract, the making of any federal grant, the making of any federal loan, the entering
into of any cooperative agreement, and the extension, continuation, renewal, amendment,
or modification of any federal contract, grant, loan, or cooperative agreement.

2. If any funds other than federally appropriated funds have been paid or will be paid to any
person for influencing or attempting to influence an officer or employee of any agency, a
member of Congress, an officer or employee of Congress, or an employee of a member
of Congress in connection with this federal contract, grant, loan, or cooperative
agreement, the Contractor shall complete and submit Standard Form LLL, "Disclosure
Form to Report Lobbying," in accordance with its instructions.

39. FEDERAL LABOR STANDARDS PROVISIONS

The Contractor shall abide by the requirements of the Federal Labor Standards Provisions (form
HUD-4010) as follows.

Federal Labor Standards Provisions
U.S. Department of Housing and Urban Development
Office of Labor Relations

Applicability

The Project or Program to which the construction work covered by this contract pertains is being
assisted by the United States of America and the following Federal Labor Standards Provisions
are included in this Contract pursuant to the provisions applicable to such Federal assistance.

A. 1. (i) Minimum Wages. All laborers and mechanics employed or working upon the site of the
work will be paid unconditionally and not less often than once a week, and without subsequent
deduction or rebate on any account (except such payroll deductions as are permitted by
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regulations issued by the Secretary of Labor under the Copeland Act (29 CFR Part 3), the full
amount of wages and bona fide fringe benefits (or cash equivalents thereof) due at time of
payment computed at rates not less than those contained in the wage determination of the
Secretary of Labor which is attached hereto and made a part hereof, regardless of any contractual
relationship which may be alleged to exist between the Contractor and such laborers and
mechanics. Contributions made or costs reasonably anticipated for bona fide fringe benefits
under Section I(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered
wages paid to such laborers or mechanics, subject to the provisions of 29 CFR 5.5(a)(1)(iv); also,
regular contributions made or costs incurred for more than a weekly period (but not less often
than quarterly) under plans, funds, or programs, which cover the particular weekly period, are
deemed to be constructively made or incurred during such weekly period.

Such laborers and mechanics shall be paid the appropriate wage rate and fringe benefits on the
wage determination for the classification of work actually performed, without regard to skill,
except as provided in 29 CFR 5.5(a)(4). Laborers or mechanics performing work in more than
one classification may be compensated at the rate specified for each classification for the time
actually worked therein: Provided That the employer’s payroll records accurately set forth the
time spent in each classification in which work is performed. The wage determination (including
any additional classification and wage rates conformed under 29 CFR 5.5(a)(1)(ii) and the Davis-
Bacon poster (WH-1321) shall be posted at all times by the Contractor and its contractors at the
site of the work in a prominent and accessible, place where it can be easily seen by the workers.

(ii) (a) Any class of laborers or mechanics which is not listed in the wage determination and
which is to be employed under the contract shall be classified in conformance with the wage
determination. HUD shall approve an additional classification and wage rate and fringe benefits
therefor only when the following criteria have been met:

(1) The work to be performed by the classification requested is not performed by a classification
in the wage determination; and

(2) The classification is utilized in the area by the construction industry; and

(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable
relationship to the wage rates contained in the wage determination.

(b) If the Contractor and the laborers and mechanics to be employed in the classification (if
known), or their representatives, and HUD or its designee agree on the classification and wage
rate (including the amount designated for fringe benefits where appropriate), a report of the
action taken shall be sent by HUD or its designee to the Administrator of the Wage and Hour
Division, Employment Standards Administration, U.S. Department of Labor, Washington, D.C.
every additional classification action within 30 days of receipt and so advise HUD or its designee
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or will notify HUD or its designee within the 30-day period that additional time is necessary.
(Approved by the Office of Management and Budget under OMB control number 1215-0140.)

(¢) In the event the Contractor, the laborers or mechanics to be employed in the classification or
their representatives, and HUD or its designee do not agree on the proposed classification and
wage rate (including the amount designated for fringe benefits, where appropriate), HUD or its
designee shall refer the questions, including the views of all interested parties and the
recommendation of HUD or its designee, to the Administrator for determination. The
Administrator, or an authorized representative, will issue a determination within 30 days of
receipt and so advise HUD or its designee or will notify HUD or its designee within the 30-day
period that additional time is necessary. (Approved by the Office of Management and Budget
under OMB Control Number 1215-0140.)

(d) The wage rate (including fringe benefits where appropriate) determined pursuant to
subparagraphs (1) (ii) (b) or (c) of this paragraph, shall be paid to all workers performing work in
the classification under this contract from the first day on which work is performed in the
classification.

(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or
mechanics includes a fringe benefit which is not expressed as an hourly rate, the Contractor shall
either pay the benefit as stated in the wage determination or shall pay another bona fide fringe
benefit or an hourly cash equivalent thereof.

(iv) If the Contractor does not make payments to a trustee or other third person, the Contractor
may consider as part of the wages of any laborer or mechanic the amount of any costs reasonably
anticipated in providing bona fide fringe benefits under a plan or program, Provided, That the
Secretary of Labor has found, upon the written request of the Contractor, that the applicable
standards of the Davis-Bacon Act have been met. The Secretary of Labor may require the
Contractor to set aside in a separate account assets for the meeting of obligations under the plan
or program. (Approved by the Office of Management and Budget under OMB Control Number
1215-0140.)

2. Withholding. HUD or its designee shall upon its own action or upon written request of an
authorized representative of the Department of Labor withhold or cause to be withheld from the
Contractor under this contract or any other Federal contract with the same prime Contractor, or
any other Federally-assisted contract subject to Davis-Bacon prevailing wage requirements,
which is held by the same prime Contractor so much of the accrued payments or advances as
may be considered necessary to pay laborers and mechanics, including apprentices, trainees and
helpers, employed by the Contractor or any contractor the full amount of wages required by the
contract. In the event of failure to pay any laborer or mechanic, including any apprentice, trainee
or helper, employed or working on the site of the work, all or part of the wages required by the
contract, HUD or its designee may, after written notice to the Contractor, sponsor, applicant, or
owner, take such action as may be necessary to cause the suspension of any further payment,
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advance, or guarantee of funds until such violations have ceased. HUD or its designee may, after
written notice to the Contractor, disburse such amounts withheld for and on account of the
Contractor or Contractor to the respective employees to whom they are due. The Comptroller
General shall make such disbursements in the case of direct Davis-Bacon Act contracts.

3. (i) Payrolls and basic records. Payrolls and basic records relating thereto shall be maintained
by the Contractor during the course of the work preserved for a period of three years thereafter
for all laborers and mechanics working at the site of the work. Such records shall contain the
name, address, and social security number of each such worker, his or her correct classification,
hourly rates of wages paid (including rates of contributions or costs anticipated for bona fide
fringe benefits or cash equivalents thereof of the types described in Section I (b) (2) (B) of the
Davis-bacon Act), daily and weekly number of hours worked, deductions'made and actual wages
paid. Whenever the Secretary of Labor has found under 29 CFR 5.5 (a)(1)(iv) that the wages of
any laborer or mechanic include the amount of any costs reasonably anticipated in providing
benefits under a plan or program described in Section 1(b)(2)(B) of the Davis-Bacon Act, the
Contractor shall maintain records which show that the commitment to provide such benefits is
enforceable, that the plan or program is financially responsible, and that the plan or program has
been communicated in writing to the laborers or mechanics affected, and records which show the
costs anticipated or the actual cost incurred in providing such benefits. Contractors employing
apprentices or trainees under approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of trainee programs, the registration of
the apprentices and trainees, and the ratios and wage rates prescribed in the applicable programs.
(Approved by the Office of Management and Budget under OMB Control Numbers 1215-0140
and 1215-0017.)

(ii) (a) The Contractor shall submit weekly for each week in which any contract work is
performed a copy of all payrolls to HUD or its designee if the agency is a party to the contract,
but if the agency is not such a party, the Contractor will submit the payrolls to the applicant
sponsor, or owner, as the case may be, for transmission to HUD or its designee. The payrolls
submitted shall set out accurately and completely all of the information required to be maintained
under 29 CFR 5.5(a) (3) (i). This information may be submitted in any form desired. Optional
Form WH-347 is available for this purpose and may be purchased from the Superintendent of
Documents (Federal Stock Number 029-005-00014-1), U.S. Government Printing Office,
Washington, DC 20402. The prime Contractor is responsible for the submission of copies of
payrolls by all contractors. (Approved by the Office of Management and Budget under OMB
Control Number 1215-0149.)

(b) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the
Contractor or Contractor or his or her agent who pays or supervises the payment of the persons
employed under the contract and shall certify the following:

(1) That the payroll for the payroll period contains the information required to be maintained
under 29 CFR 5.5 (a)(3)(i) and that such information is correct and complete;
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(2) That each laborer or mechanic (including each helper, apprentice, and trainee) employed on
the contract during the payroll period has been paid the full weekly wages earned, without
rebate, either directly or indirectly, and that no deductions have been made either directly or
indirectly from the full wages earned, other than permissible deductions as set forth in 29 CFR
Part 3;

(3) That each laborer or mechanic has been paid not less than the applicable wage rates and
fringe benefits or cash equivalents for the classification of work performed, as specified in the
applicable wage determination incorporated into the contract.

(¢) The weekly submission of a properly executed certification set forth on the reverse side of
Optional Form WH-347 shall satisfy the requirement for submission of the “Statement of
Compliance” required by subparagraph A.3.(i1)(b).

(d) The falsification of any of the above certifications may subject the Contractor or Contractor
to civil or criminal prosecution under Section 1001 of Title 18 and Section 231 of Title 31 of the
United States Code.

(iii) The Contractor or contractor shall make the records required under subparagraph A.3.(i)
available for inspection, copying, or transcription by authorized representatives of HUD or its
designee or the Department of Labor, and shall permit such representatives to interview
employees during working hours on the job. If the Contractor or Contractor fails to submit the
required records or to make them available, HUD or its designee may, after written notice to the
Contractor, sponsor, applicant or owner, take such action as may be necessary to cause the
suspension of any further payment, advance, or guarantee of funds. Furthermore, failure to
submit the required records upon request or to make such records available may be grounds for
debarment action pursuant to 29 CFR 5.12.

4. Apprentices and Trainees.

(i) Apprentices. Apprentices will be permitted to work at less than the predetermined rate for the
work they performed when they are employed pursuant to and individually registered in a bona
fide apprenticeship program registered with the U.S. Department of Labor, Employment and
Training Administration, Office of Apprenticeship Training, Employer and Labor Services, or
with a State Apprenticeship Agency recognized by the Office, or if a person is employed in his
or her first 90 days of probationary employment as an apprentice in such an apprenticeship
program, who is not individually registered in the program, but who has been certified by the
Office of Apprenticeship Training, Employer and Labor Services or a State Apprenticeship
Agency (where appropriate) to be eligible for probationary employment as an apprentice. The
allowable ratio of apprentices to journeymen on the job site in any craft classification shall not be
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greater than the ratio permitted to the Contractor as to the entire work force under the registered
program. Any worker listed on a payroll at an apprentice wage rate, who is not registered or
otherwise employed as stated above, shall be paid not less than the applicable wage rate on the
wage determination for the classification of work actually performed. In addition, any apprentice
performing work on the job site in excess of the ratio permitted under the registered program
shall be paid not less than the applicable wage rate on the wage determination for the work
actually performed. Where a Contractor is performing construction on a project in a locality
other than that in which its program is registered, the ratios and wage rates (expressed in
percentages of the journeyman’s hourly rate) specified in the contractor’s or contractor’s
registered program shall be observed. Every apprentice must be paid at not less than the rate
specified in the registered program for the apprentice’s level of progress, expressed as a
percentage of the journeymen hourly rate specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance with the provisions of the apprenticeship
program. If the apprenticeship program does not specify fringe benefits, apprentices must be paid
the full amount of fringe benefits listed on the wage determination for the applicable
classification. If the Administrator determines that a different practice prevails for the applicable
apprentice classification, fringes shall be paid in accordance with that determination. In the event
the Office of Apprenticeship Training, Employer and Labor Services, or a State Apprenticeship
Agency recognized by the Office, withdraws approval of an apprenticeship program, the
Contractor will no longer be permitted to utilize apprentices at less than the applicable
predetermined rate for the work performed until an acceptable program is approved.

(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less
than the predetermined rate for the work performed unless they are employed pursuant to and
individually registered in a program which has received prior approval, evidenced by formal
certification by the U.S. Department of Labor, Employment and Training Administration. The
ratio of trainees to journeymen on the job site shall not be greater than permitted under the plan
approved by the Employment and Training Administration. Every trainee must be paid at not
less than the rate specified in the approved program for the trainee’s level of progress, expressed
as a percentage of the journeyman hourly rate specified in the applicable wage determination.
Trainees shall be paid fringe benefits in accordance with the provisions of the trainee program. If
the trainee program does not mention fringe benefits, trainees shall be paid the full amount of
fringe benefits listed on the wage determination unless the Administrator of the Wage and Hour
Division determines that there is an apprenticeship program associated with the corresponding
journeyman wage rate on the wage determination which provides for less than full fringe benefits
for apprentices. Any employee listed on the payroll at a trainee rate that is not registered and
participating in a training plan approved by the Employment and Training Administration shall
be paid not less than the applicable wage rate on the wage determination for the work actually
performed. In addition, any trainee performing work on the job site in excess of the ratio
permitted under the registered program shall be paid not less than the applicable wage rate on the
wage determination for the work actually performed. In the event the Employment and Training
Administration withdraws approval of a training program, the Contractor will no longer be
permitted to utilize trainees at less than the applicable predetermined rate for the work performed
until an acceptable program is approved.
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(iii) Equal employment opportunity. The utilization of apprentices, trainees and journeymen
under 29 CFR Part 5 shall be in conformity with the equal employment opportunity requirements
of Executive Order 11246, as amended, and 29 CFR Part 30.

S. Compliance with Copeland Act requirements. The Contractor shall comply with the
requirements of 29 CFR Part 3 which are incorporated by reference in this contract

6. Subcontracts. The Contractor or Contractor will insert in any subcontracts the clauses
contained in subparagraphs 1 through 11 of this paragraph A and such other clauses as HUD or
its designee may by appropriate instructions require, and a copy of the applicable prevailing
wage decision, and also a clause requiring the contractors to include these clauses in any lower
tier subcontracts. The prime Contractor shall be responsible for the compliance by any
Contractor or lower tier Contractor with all the contract clauses in this paragraph.

7. Contract termination; debarment. A breach of the contract clauses in 29 CFR 5.5 may be
grounds for termination of the contract and for debarment as a Contractor and a Contractor as
provided in 29 CFR 5.12.

8. Compliance with Davis-Bacon and Related Act Requirements. All rulings and
interpretations of the Davis-Bacon and Related Acts contained in 29 CFR Parts 1, 3, and 5 are
herein incorporated by reference in this contract.

9. Disputes concerning labor standards. Disputes arising out of the labor standards provisions
of this contract shall not be subject to the general disputes clause of this contract. Such disputes
shall be resolved in accordance with the procedures of the Department of Labor set forth in 29
CFR Parts 5, 6, and 7. Disputes within the meaning of this clause include disputes between the
Contractor (or any of its contractors) and HUD or its designee, the U.S. Department of Labor, or
the employees or their representatives.

10. (i) Certification of Eligibility. By entering into this contract the Contractor certifies that
neither it (nor he or she) nor any person or firm who has an interest in the Contractor’s firm is a
person or firm ineligible to be awarded Government contracts by virtue of Section 3(a) of the
Davis-Bacon Act or 29 CFR 5.12(a)(1) or to be awarded HUD contracts or participate in HUD
programs pursuant to 24 CFR Part 24.

(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a
Government contract by virtue of Section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1) or
to be awarded HUD contracts or participate in HUD programs pursuant to 24 CFR Part 24.
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(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C.
1001. Additionally, U.S. Criminal Code, Section 1 01 0, Title 18, U.S.C., “Federal Housing
Administration transactions”, provides in part: “Whoever, for the purpose of . . . influencing in
any way the action of such Administration..... makes, utters or publishes any statement knowing
the same to be false..... shall be fined not more than $5,000 or imprisoned not more than two
years, or both.”

11. Complaints, Proceedings, or Testimony by Employees. No laborer or mechanic to whom
the wage, salary, or other labor standards provisions of this Contract are applicable shall be
discharged or in any other manner discriminated against by the Contractor or any contractor
because such employee has filed any complaint or instituted or caused to be instituted any
proceeding or has testified or is about to testify in any proceeding under or relating to the labor
standards applicable under this Contract to his employer.

B. Contract Work Hours and Safety Standards Act. The provisions of this paragraph B are
applicable only where the amount of the prime contract exceeds $100,000. As used in this
paragraph, the terms “laborers” and “mechanics” include watchmen and guards.

(1) Overtime requirements. No Contractor or Contractor contracting for any part of the contract
work which may require or involve the employment of laborers or mechanics shall require or
permit any such laborer or mechanic in any workweek in which he or she is employed on such
work to work in excess of 40 hours in such workweek unless such laborer or mechanic receives
compensation at a rate not less than one and one-half times the basic rate of pay for all hours
worked in excess of 40 hours in such workweek.

(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the
clause set forth in subparagraph (1) of this paragraph, the Contractor and any Contractor
responsible therefore shall be liable for the unpaid wages. In addition, such Contractor and
Contractor shall be liable to the United States (in the case of work done under contract for the
District of Columbia or a territory, to such District or to such territory), for liquidated damages.
Such liquidated damages shall be computed with respect to each individual laborer or mechanic,
including watchmen and guards, employed in violation of the clause set forth in subparagraph (1)
of this paragraph, in the sum of $10 for each calendar day on which such individual was required
or permitted to work in excess of the standard workweek of 40 hours without payment of the
overtime wages required by the clause set forth in sub paragraph (1) of this paragraph.

(3) Withholding for unpaid wages and liquidated damages. HUD or its designee shall upon
its own action or upon written request of an authorized representative of the Department of
Labor withhold or cause to be withheld, from any moneys payable on account of work performed
by the Contractor or contractor under any such contract or any other Federal contract with the
same prime contract, or any other Federally-assisted contract subject to the Contract Work Hours
and Safety Standards Act which is held by the same prime Contractor such sums as may be
determined to be necessary to satisfy any liabilities of such Contractor or contractor for unpaid
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wages and liquidated damages as provided in the clause set forth in subparagraph (2) of this
paragraph.

(4) Subcontracts. The Contractor or contractor shall insert in any subcontracts the clauses set
forth in subparagraph (1) through (4) of this paragraph and also a clause requiring the contractors
to include these clauses in any lower tier subcontracts. The prime Contractor shall be responsible
for compliance by any Contractor or lower tier contractor with the clauses set forth in
subparagraphs (1) through (4) of this paragraph.

C. Health and Safety. The provisions of this paragraph C are applicable only where the amount
of the prime contract exceeds $100,000.

(1) No laborer or mechanic shall be required to work in surroundings or under working
conditions which are unsanitary, hazardous, or dangerous to his health and safety as determined
under construction safety and health standards promulgated by the Secretary of Labor by
regulation.

(2) The Contractor shall comply with all regulations issued by the Secretary of Labor pursuant to
Title 29 Part 1926 and failure to comply may result in imposition of sanctions pursuant to the
Contract Work Hours and Safety Standards Act, 40 USC 3701 et seq.

(3) The Contractor shall include the provisions of this paragraph in every subcontract so that
such provisions will be binding on each contractor. The Contractor shall take such action with
respect to any subcontract as the Secretary of Housing and Urban Development or the Secretary
of Labor shall direct as a means of enforcing such provisions.

40. SOLID WASTE DISPOSAL ACT

The Grantee shall comply with Section 6002 if the Solid Waste Disposal Act, as amended by the
Resource Conservation and Recovery Act. The requirements listed below include procuring
only items designated in guidelines of the Environmental Protection Agency (EPA) AT 40 CFR
part 247 containing the highest percentage of recovered materials, practicable, consistent with
maintaining a satisfactory level of competition.

Applicability.(a)(1) This guideline applies to all procurement actions using federal funding and
involving items designated by EPA in this part, where the purchase price of the item exceeds
$10,000, the value of the quantity acquired by the preceding fiscal year exceeds $10,000. This
guideline shall require that all solid waste management services procurements are conducted in a
manner that maximizes energy and resource recovery. (2) This guideline applies to any public
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agency using appropriated Federal funds to procure designated items, and to persons contracting
with any such agencies with respect to work performed under such contracts. (3) The $10,000
threshold applies to public agencies as a whole rather than to agency subgroups such as regional
offices or sub-agencies of a larger department or agency.

(b) The term procurement actions includes:

(1) Purchases made directly by a procuring agency or purchases made directly by any
person (e.g., a contractor) in support of work being performed for a procuring agency
using federal funds

(2) Any purchases of designated items made “indirectly” by a procuring agency, as in the
case of procurements resulting from grants, loans, funds, and similar forms of
disbursements of monies.

(c)(1) This guideline does not apply to purchases of designated items which are unrelated to or
incidental to Federal funding, i.e., not the direct result of a contract or agreement with, or a grant,
loan, or funds disbursement to, a procuring agency.

41. CONFIDENTIALITY

The Contractor shall comply with the Confidentiality regulations, per 24 CFR 574.440. Per 24
CFR 574.440, “the grantee shall agree, and shall ensure that each project sponsor agrees, to
ensure the confidentiality of the name of any individual assisted under this part and any other
information regarding individuals receiving assistance.” The Contractor shall ensure all
documentation and written agreements protect the confidentiality of all individuals/agencies
funded or receiving any assistance under this grant.

42. REPAYMENT OF FUNDS

The Contractor acknowledges that funds provided through this Agreement are Federal funds
administered by HUD and that all funds provided by this Agreement are subject to audit,
disallowance, and repayment. Any disagreement with adverse findings by HUD may be
challenged pursuant to Federal regulations, however, the Contractor shall promptly return to
Grantee any and all funds that are found to be ineligible, unallowable, unreasonable, a
duplication of benefits, or non-compliance, no matter the cause. This clause shall survive
indefinitely the termination of this Agreement for any reason.

43. DUPLICATION OF BENEFITS

The Contractor shall not carry out any of the activities under this Agreement in a manner that
results in a prohibited duplication of benefits as defined by Section 312 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act (42 USC §5155). The Contractor must comply
with HUD’s requirements for duplication of benefits imposed by Federal Register notice on the
City (81 Fed. Reg. 36564). The Federal Register notice requires compliance with the following
HUD guidance documents: (1) the guidance published by HUD in the Federal Register on
November 16, 2011 (76 Fed. Reg. 71060); and (2) the guidance document entitled “HUD
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Guidance on Duplication of Benefit Requirements and Provision of CDBG Disaster Recover
(DR) Assistance,” issued on July 25, 2013.

44. LIMITED ENGLISH PROFICIENCY (LEP)

Assistance to Those with Limited English Proficiency. The Contractor agrees to take all
reasonable actions to communicate with persons who have Limited English Proficiency (LEP) to
ensure that such persons have meaningful access and an equal opportunity to participate in the
program(s) and/or services funded under this Agreement.

[The remainder of this page is intentionally left blank]

[EXHIBITS B, C, D. AND E CONTAINED ON NEXT PAGES]
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EXHIBIT B TO THE COOPERATIVE ENDEAVOR AGREEMENT
BETWEEN
THE CITY OF NEW ORLEANS
AND
DELTARES USA, INC.

PARTNERSHIP AGREEMENT BETWEEN CITY OF NEW ORLEANS AND
DELTARES USA

DATED OCTOBER 22, 2015
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riow wustainatie dralnage systems (Sul2S)
and best management practices (BIAP'S)
for rlnwater harvesting and stommster
weatment in New Oriaany

$ BADIO.CO

Real-time cnptrol ol srtsin wirior

weather {especially ralnfall] forecasting
o support optimal anticipatad water
snanagarnend in ew Odens. Feaibility,

‘operationy! musearch, knowdadke euhange. |

£ 130,000.00
management system (imps, gates] ueng

TUTAL BUDGET S448,000.00

Tbe

Applicaal/Grantse mny require @ mose detdiled budget besakdow than the one convuined berzin, wad

ke Pastroer shdl provide sagh supplementary bodyget infonmation in a timely fidion B the form wod
combent prewcbed by the ApsllcantGranice. Ay ameniments 1o he budgst it be approved In wiitng
by both te ApplicantiTrantes and the Partoer,

City o} New Oneans
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1V, SPECIALCONDITIONS
A. CONVICTED FEILON STATIMENT

Thie Apyticurs womglios witl Uity Code § 2 8(¢) and 1o prineipsd, oieiober, or uificer of te
Appicant hes, williin (e preguding five (31 vams, boen convicsd of, or pled gility 1o, 8 fekoay
unwter vt or ledernl sl for e bsvadisvianl, thell of pubtlc funcs, bty or Fedsitication o
desnuction of pablic resorts

I NUN-SOLICTEATION

e Applicant hss vt employed or setalived any sonspany of person, other than A bona fide
anployse woking sodely foc tny, 10 s0licil or seeure the subject Agresmant. The Apolicant bas
not pald or sgroed 1 pay any person, sther than & bora fide empployie worklng 19t hin, sny fes,
coamissien, percentage, gift, oe sy et cenddermtion contingent vpon of resubing fron the
sulgect Agres vent.

€. AUDIT AND OTIER OVERSIGIT

The Apglicant will abide by all provigons of City Code § 2-1120, Inelsding bt ot lnbad Lo
ity Cesde 4 211200123, whish requires the Applicars i provide tho Office of Tnspector Geneenl
wits clocumcnts snd [nformation as reguesssd. Falture to comply with such requests shall
cotmtite's & material bresch ef the Agreomant, The Appliaant sgrees that 1 Is subject 1o the
Jurlsdiction of the Cxlenns Parish Covil Distrier Courr for piieponea of challenging & uibpoers

V. SEVERABILITY

1t sy provision of s Agesment s held invalid, the remainder of the Agreement shall net be
altected Ihereby sl all othes purtd of this Aprwemcot dhall nevenbelese be I fll force and
affeut,

¥1. SECTION HEADINGS AND SUDUEADINGS

The secthm hendings ond sublemdings cosnined in this Agresment aw Ingladed for comvniener
anly anil skl not Uit g otiorsdse affio: the tonms of this A gocmott

Vi, WAIVER

Tl Applicunns filune to ser with respues 1 n breooh by tha Partear deea oot saive iis dght o
sot with respors o sibeaguiont o similne beoschon. The (aiture of the Agplicanl 1o execim o
anfirce oy ozt or provision shall not coastinge o walver af such right or provision.

City oi New Dtieans Attachment A | Partner Documentation | Page 142

Cooperative Endeavor Agreement between

City of New Orleans and Dellares USA, Inc.
Climate Adaptation Software Engineering Support
RS8134801 — K18-603

Page 66 of 147



VL ENTIRE AGREFMENT
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of mgning Wils sgreenent, the Pavaer i bound 10 perfoom e agresnonts within this agscemen
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o V222015
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|
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|
|
3
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1 Introduction

1.1 Background

Many of the physical risks and challenges that New Orleans faces are related to the city's
physical geography. As a low-lying delta city, New Orleans is largely built on soft soils, which
easily subside. With ongoing subsidence on the one hand and predicied increased inlensity of
rainfall evenis and hurricane syslems on the other, the risk of flooding and subsequent societal
disruption is increasing. Becoming more resilient to these disturbances means a hew approach to
groundwaler and subsurace managemeni for New Orleans. This new approach needs to be
based on high-quality and fine-grained surface and ground water data.

In early 2016, New Orleans was awarded a grant of ~141 million dollars in the National Disaster
and Resilience Competition. This grant enables the city lo establish a Resilient Districl in the
Gentilly neighborhood. Currently, subsidence of the sofl soils in this area contributes 1o an
increasing risk of floods. Limiting urban flooding, subsidence and making use of the soil
characleristics 1o caplure minwater is key to making this neighborhood more resilient and less
vulnerable to flooding. Installing green infrastructure is one way to reduce urban flooding and
increase the infiltration of rainwater in the subsurface. Increasing groundwater levels would also
reduce the decomposition of organic matter in the subsurface which causes subsidence. Both
would mean a drastic redesign of the soil and water management in ihe city, which must be
backed up by information on the groundwater and subsusface condilions. This information is
largely lacking and, even if present, it is nol readily available for the cily. A major underying aim
of making Gentilly and thereby New Orleans, more resilient is to radically improve the level of
information on geology, hydrology and soil characteristics in the city.

The benefits of acquiring a comprehensive understanding of the groundwater system in densely
populated envirenments like New Orleans and Genlilly in particular, has been demonstrated in
other regions around the world. Example of such project are provided in Annex A. This annex
includes examples of projects worldwide where advanced groundwater modeling is applied to
develop effeclive stralegies and measures to support short-term and long-lerm flood risk and
water resources management, subsidence control and impact mitigation. It is important to
consider surface water and groundwater logether when there is a strong inlerrelation between
both syslems as lhere is in the New Orleans area. In New Orleans adequate modeling lools are
already available for simulating the surface walter system and subsurface drainage system (pipes
and pumps). Adequate models for the groundvsaler systems — that interact with both the surface
water systems and urban drainage systems - are missing and need to be developed 1o ensure
that impacts of waler management measures can be simulated properly and designed 1o be
effective.

This proposal describes projects designed to deliver groundwater and subsurface insights and
dala which will help planning initialives that increase resilience and can then be used in the
development of those same initialives.

1.2 Project Components
Investing in knowledge of the subsurface will enable more effective decision making aimed at
reducing the rates of subsidence and the occurrence of urban flooding by increasing the
infiltration of water in the soil 1o capture excess rainwater. The subsidence rate and the infiltration

Proposal for Towards Resffient Groundwaler & Subsurface Management in New Crleans project f
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capacily are both determined by the phreatic — free and shallow - groundwater level. Currently
there is no maonitoting network designed 1o measure the phreatic groundvrater level. The design
and implementation of such a nelwork is project 1.1 in this proposal.

Once the phreatic groundwater level is known, the rate of subsidence can be calculaled if the
composition of the shallow and drained subsurface is known. Existing sail maps of the urban area
give a first indication, but due to the large drainage deplh, the information they provide is too
shallow. The mapping of the shallow subsurface composition to eslimate the future subsidence
and the polential subsidence reduction is project 1.2 of this proposal.

In addilion to the shallow subsidence, the extraction of groundwater at greater depihs (over 50
meters) is likely to contribute 1o subsidence as well. A major difference with the shallow
subsurface component is the scale on which this happens (generally a smaller area is subsiding
at greater rates) and the impacts of the subsidence. All slructures, even those with deep
foundations are impacted. Project 1.3 therefore consists of the construstion of a 3D deep
groundwater-subsidence madel. The set-up of this model will be in such a way it will also function
as an effective reposilory for the data derived from projects 1.1 and 1.2, and any exisling data
thal is relevant and can be used. Data from projecl 1.2 will also be stored at Tulane University.
With the subsidence predictions from the model and from project 1.2, validation with existing
subsidence satellite-based monitoring is possible.

Project 2 consists of a "white paper” study. This study needs to start at the onsel of the overall
project and will determine and document knowledge gaps in the understanding of sail conditions
and groundwater dynamics in New Orleans, and the polential impacts of those gaps on suiface
and below surface infrastructure.

Project 3 is about lessons leamed and focusses on existing rain gardens and penmeable
pavement thal have been constructed over the recent years. We will evaluate the design,
effecliveness and costs as an inpul for future efficient implementations.

Project 4 investigates the polential benefits of real-time contral of urban water system using
weather forecasting, the design of such system and lhe preparation of an implementation plan.

All resulis from lhe four technical projects need to be disseminated to a wide audience. This
oulreach aim is part of all projects. A potential audience includes, bul is not limiled to, the
nrofessionals working for the city of Nevs Orleans, external professionals, and aclive community
members of Gentilly and New Oreans. The groundwater madel software and the pilot real-time
control system software require licensed free software and any use of those system is the
responsibility of the user.

Proposal for Towards Resilient Groundwater & Subsurface Managemenl in New Orfeans project 2
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Fgurs t  Summary of the staps and inferalatans betwesn the diferont subsurface rakifed projecis.

Figure 1 summerizes Ihe sleps and interrelations bstween itie different subsurfece relaled
projecls.

1.3 Two Scale Approach

The National Disaster and Reslience Compelition grant enables the eslablishment of a Resilien!
District in the Gentilly neighborhood. For thal reason, this project focusses on Gentilly, suppoding
ils evolulion loverds a Resllienl Distict. The inciessed flood risk and subsidence are
unfortunately not limited 1o Genlilly, bul occur in ifie entire urban area, across the City of New
Orleans, and the Parishes of 5! Bomard and Joffarson. The resulte and expariances developad
in this proposal will therelore be valuable fér these aress oo, This added value Is incorporated in
wo ways:

1. Both the models and the monilaring netviork need nformation on boundary conditlons
that help explaining modeled and obzerved trends in groundwater and subsidence al the
Tringes of Genlily. Therefore, supporiive monitoring sites will be installed outsida Genlilly
in the Orleans, Jefferson and 51 Bernard Parish. The modeling realm will extend south
beyond the City and as far as the north shore of Lake Pontchartrain, because deeper
groundwalar systams extend over large distances. The Genlilly area modal will Ihen be a
nested model within this karger model, using the beundary cenditions from the latter.

2. Results and experiences will be archived and published vithin the outreach components
of this proposal and will be aclively disseminated in the Parishes mentioned above.

Proposs! foy Towerda Resivent Groundwsr & Subsurlase Manaemsnt tn New Crieani project |
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Figure 2 The ‘2 scafes’ stiidy arom of this propoanl. The Gonlily ares wil b0 analyzed moniored and modeied in
Oetad. the surrounding New Crieans aroe al regionaf scele

14 Partners )
Southemn Loulslana hosts some of the most aclive instilutos and enterprises on subsurface
characterization. green infrastructure and urban waler. For this proposal, we viill collaborale with
the following regonal institutes on the following topics!

+  Tulane Universily, New Orleans, for subsurface and subsidence vulnerabllity mepping
and ecology monitoring,

= The Water Instiule of the Gull, Balon Rouge, lor production slale-ol-Ihe-an white papers,
subsurface and subsidence vulnerabilly mapping and oparational water management.

* Waggannar and Ball Archilacls (New Orleans), for (grean) design and outreach support.

« Euslis Engineering, Nevi Orleans, for monitoring network installation and data gathering

» Deltares Methesiands for groundwaler and subsidence modelling expertise.

tn the rgar Uniled Steles; we envisage cooperalion with institules that have the required key
axpartise to supporl this propasal, namely:

= USGS, water and subsidance team. lor groundaater and subsidence modeling and data
palkenng.
+ NASA-Jet Propulsion Laboratory, for SAR anslysas and gathering.

Atso, we wiil sesk lo angage relevan slakeholdars, inchuding local NGO's.
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2 Regional Groundwater Monitoring and Subsidence Reduction
Strategy (Project 1)

21 Monitoring Network for Surface Water, Groundwater and Subsidence {Project 1.1)

211 Problem Definition

“You cannot manage what you don't know" and “soft scil management need solid data”, are two
staterments that highlight the importance of data for planning and policy development. Planning of
(ground) water management and infrastructure musl rely on basic data and information on (ground)
waler levels, and the groundwater-surface water-subsidence inleraction. Also, regularly updated
information on salinization and {ground) water quality must be part of the urban waler management.
Currently no shallow groundwater monitoring network exists. Subsidence monitoring is purely done
from a geodetic viewpaint (mainly remote sensing based), but needs connection to ground
observations of subsidence. The relationship between surface water levels and shallow groundwater
needs to be investigated to assess the water storage capacity of the subsurface.

21.2 Objectives
The objeclive of this phase is lo organize the process for the design and implementgtion of a
sustainable moniloring network as a support tool for urban and water planning. The network should
be designed in such a way il will remain operational Jor a longer lime period (decades), forming an
important legacy of the current grant. The monitoring network will not only provide important data,
but its design and installalion also provide a valuable experience that may be deployed in other soft
soil areas within and outside the New Orleans urhan area.

21.3 Activities
1. Inception meeting with the City of New Orleans
2. Stakeholder meeting:
s Determine monitoring objectives (information needed). Main questions related to
possible objectives have already been identified:

i. Where, why and with what rate does subsidence occur?

ii. Which groundwater regimes occour in subsidence-prone clay and peat deposils?

iii. Conservation of wooden piles foundations. To what extenl are woaden
foundation piles being exposed above groundwaler?

iv. Towhat exient are groundwater levels influenced by waler levels in the canals?

v. To what exlent are groundwater levels influenced by subsurface infrastructure
such as leaking stormwater pipes?

vi. To what extent do shallow groundwater levels and deep hydraulic heads
interacl?

vii. Are groundwater levels influenced by Mississippi River or Lake Pontchartrain
waler levels?

viii. What is lhe storm waler storage capacity of local soil types?

ix. Is there a salinization risk of freshwater-dependent land use functions along the
Genlilly lake shore?

%. How does sub-regional groundwater flow: belween the Mississippi River and Lake
Pontchartrain?

xi. Raising public awareness

Proposal for Towards Resifient Groundwater & Subsurface Management in New Orleans projact &)
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« Detormine reporting mothod (what kinds of results ara required (what is the information
nead), what kind of graphice, how to report: via a wabsite?),

+ Delermine monitoring methods, who collects what? Where are data stored? How is
gaovernance ¢f the menitoring netweork amranged? How do we ensure its functioning on
langer term?

» Design preliminary monitoring network (at first for each individual objective separately,
then merge these componenls Into one integrated monltoring network)

+ Intervention and action taking, when and by whom?

Practical issues (property awners, accessibilily of sites, responsibliity?)
Apply a cost benafit analysis (CBA) as input for final network design (monitoring costs va.
damage reduction banafits),
Detarmine (design) “final” monitoring network basad on 1 ¥m 3 and field logistics. Discusa this
proposal with all relevant stakeholders.
Determine final monitoring strategy, This strategy Is fecusad towards an integral monitoring
netwark, including other monitoring activities such as ecology (Tulane):
Provide edvice regarding the installstion of menitering network which will be done in accordance
with any exisling City specifications;
Functional design of web- based database using on-line water lavel monitoring which will atso
follow any exiting City standards;
Praparation of first monitoring report (after 6 months) and set-up for annual data analyses and
reporting

2.1.4 Integral Monitoring
Groundwater, surface water, subsidence and salinization are all closely ralatad. Tharefére, the
propesed monitoring network Integrates diferent measuremeni devices. The focus will be In Gergitty,
which will have the densest grid, Locations of supporting measurement locations will be proposed in
nelghbarhoods aurrounding Genlilly. The sensors and installation configuration will follow any
requirements provided by the City. Data will be transmitted and stored according to Gity
specifications if specilications are provided.

(2 S - B

Fpure 3 A preliminary design ofan tlegrated monitoring network (ground isvels, right) ard surface walw levels and
surface water comlity (ki)

2.8 Deliverables
The project will provide the fotlowing deliverables:

Froposal for Tewerds Restienl Gopndiwater & Subsivtace Maragemeaf iy New Drizans preyect ]
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=  Anoperafional integrated monitoring network supported by relevant sfakeholders.

«  Suppor for the design process and installation,

»  Fimst year dain analyses and reporting.

»  Framework for conseculive spnual data analyses and reporting.

»  Alessons leamed” and "best practices” workshop for sofl soil areas outside Genlilly, with
focus on capacity building with local enterprises.

sy

by - ™ T .

Figwes  Exanole of wban Qroundwaler observazion weld
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2,18 Planning

This design process and installstion takes 9 months, depending on the support af relevant
stakehalders (City, SWBNO. and USACE). The overall project durafion iz 24 menths.

217 Costs

The cost of the activities discussed in {he previous sections has been semmanzed in the following
table. The averall cosis are estimated at $222,128. Please note all travel costs have been allocated

to the item 'projest management',

Activity Ceoats [$)
1 | Inseption XUl
2 | Statgholer inferaction & design 26,364
3 Cost benafit 9,012
4 Comemants Firad design o 482
5 Fsnal monitaring sirateey 8,652
B Supportinstzllation 16.09%
7 Naterials — ECT sensors, lewel senaars, 51.000
pratactioh cossrs eto
[} Iretallstan fump sum) 25,000
3 Data collction 12.000
0 First maonitoring report 13 218
11 Leszona learned workishop 9,138
12 | Preject managemeart 10,314
Totad {ineluding inztal laton) 202 126

The lirst monitoring report wili be designed mnd compiled according 1o any existing Gity
spacifications. and in e vay tha Cily or SWBNG adminstralion or kool consullanls can conlinua

praducing the raport inthe future.

218 Summary

A complele summary and fect sheel of Project 1.1 & provided in Annex B.

Fropoeal or Towards Readiant Groundaetey 5 Subawtace Management 1 lew Daans roiact
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22 Subsidence Vulnerability Map of New Orleans (Project 1.2)

2.21  Problem Definition
There is little understanding of what exactly causes land subsidence in New Orleans. There is also
increasing scienlific evidence processes in the shallow subsurface play an imporant role. This is
well known from other delta cities around world with similar subsurface conditions as New Orleans
such as Venice (Haly) or Amsterdam and Gouda (The Netherands).

To detemine lhe risk of shallow reoted land subsidence (upper 10-20 ft.), iwo types of dala are
required: (i) the phreatic groundveater level dynamics and (ii) ithe characteristics of the soft soils. For
example, to establish the land subsidence provoked by organic matier decomposition at a locatian,
we need to know what the organic matter contenlt of the soil is, and how much of this arganic matter
is located above the phreatic (shallovs) groundwaler level (where decomposition takes place).

A comprehensive picture of the shallow hydrogeological situalion and the phreatic groundwater level
is currently missing in New Oreans (see also work package 1.1). The phreatic (shallow)
groundwater system is complex due 1o the role of drainage pipes, sewage pipes and canals. Equally
heterogeneous is the subsurace of New Orleans: the city is built an stacked river, swamnp, lake and
fossil beach deposils (see figure 6 below).

This work package produces three maps: i) a phrealic groundwater level map (and freeboard map,
the drainage depth), i) an organic matter content map, and iii} a subsidence vulnerability map, giving
insight into current and future shallow subsidence. The subsidence vulnerability map is a
combination of the former two maps and shovss the areas which consist of soll soils and have a
large freeboard which will cause subsidence. The map includes a prediclion of the subsidence under
husiness as usual conditions (figure below shows an example). The products of lhis work package
will increase the awareness among inhabilants and professionals on this urgent issue. It may also be
used for planning of infrasiruclure mainienance.

Proposal for Towards Resifient Groundwater & Subsurface Management in New Crieans project 9
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Fleur de Lis Park

LGL: 130 om _

Predicted subsidence: 21 cm
1]

Richland Av/Bellview Str | |

LGL: 200 cm
Fredicted subsidence: 54 om Papwaorth Avenue 110 South
LGL: 18D cm .

Predicted subsidence: 0 em |-+ * .
e | r= ] : ¥
Canal Street Canal uﬂj;t,._

LGL: 230 e¢m
Predicted subsidence: 0 om | 2.

noe: 15 om

Fgure 6 Banple of @ map sopng predvied sibsikace wnder business asusal condtions. Wortpadage 1.2 wid
produce a smilarmap, buthastle advaniage that it will be dlly 20 (mt polatdased as thiseample is).

2,22 Objectives
The okjedive of this phass is to map and dassify shallow subsidence winerakility and estimate
future maximum shallovy subsidence due to diainage in New Orleans under business ss usual
conditions. This mepping will suoport planring and asset managemert (underground pipes and
infrastructure). The map will be based on a series 6f cqoss-sections:
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223 Activities

1. Collect and analyze existing geological borehole descriptions (EPASYWEBNQ, USACE, local
consultants etc.), and as possible, thosa collected in othar projects. Wa will. stors the data in an
accessible database.

2. Design of a borehole campaign based an the soil map, elevation dala, subsidence rate aralyses
and drainage (freeboard) map (derived from the results of work package 1). Our approach to
map the city is to core glong 6 transecls, (see figure 7) making optimal use of existing borehole
information, In New Orieans North East (between the \Wetland Triangle and Lake Pontchartrain
(3 transeacts, 6 boreholes each transect). Another 3 fransects between the Mississippl and Lake
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Pontchartrain (15 boreholes each transect). The boreholes will be 9-15 feet deep. Total 63
boreholes.

3. Armrange permissions to core al property which are not in a City owned right of way.

4. Borehale campaigh: We will classify the soil following the USDA soil classification system. We
will store the coring data in the Tulane Borehole database. Specific atlention is being given to
average (long term) highest and loviest groundwiater levels as shown by hydro-morphological
soil characteristics. The campaign will be executed by 3 experienced teams, each {eam
consisting of 2 people from Deltares and Tulane and supervised by a licensed professional as
necessary. By making mixed teams, experiences on soil classification systems will be
exchanged, not only between the institutes, but also between senior and junior staff. Al each
coring we describe (1) lithology (geolegy), (2) actual groundwater level, (3) mean highest and
lowesl groundwsater level based on soil characteristics (see photo), (4) organic material content.

5. From each coring, we will collect 5 soil samples (total 315 samples) of the most organic
sequences. The organic conlent of these samples will be determined at the Tulane University

soil laboratory (to be confirmed), using the established loss-on-ignition method. Organic content

is an important factor to forecast subsidence as a result of organic matier degradation
{oxidation).

6. At every borehole lhe absolute elevation will be measured using differential GPS-systems, as
well as the groundvrater level just after coring.

7. Using a Geographical Information System, the phreatic groundwater level map, the organic
matter conlent map and, ultimalely the subsidence vulnerability map will be constructed, using
both the newly collected and existing borehole data (waler level, organic conent). The map will
be based on the & geological cross sections. Existing maps, such as soil maps, elevation maps,
and drainage maps will be used to exirapolate the dala between the cross-sections.

8. The subsidence vuinerability map shows the prediction of subsidence under business as usual
conditions. Allernalive scenarios, such as raised shallow groundvrater levels will curail
subsidence. The effects of the measures on future groundwater levels and subsidence will be
assed in the GIS analyses.

9. Presentation of the results at a workshop with all relevant stakeholders, explaining the map and
the opportunities/possibilities 1o use the map.

Optional (but not included in the current cost estimates)
o In addition, we could use some of the boreholes to install groundwater monitoring
observation ysells as proposed in work package 1.1.
»  We could execute simple (Hooghoudl approach) infiliration tests, using the open bareholes,
to support retention projects and rainwater gardens.

2.2.4 Deliverables

« Datasel of borehole descriplions.

» Freeboard map that shows the shallow drainage depth in New Oreans (in different depth
classes), including explanatory texi.

» Omanic matter content map of the shallow surface of New Crleans (different classes),
including explanatory text.
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« Potential subsidencs (vulnerability) as a result of oxidation of crganic malter map of New
Orleans under business as Lsual, including explanatery text. Subsequent maps may ba
produced based on tifferent groundwater management scenarios (these maps will be mostly
qualitative),

s Stakeholder workshop in which maps are being explained and promoted.

Papers: at least one in popular scientific magazine/website.

Figunw@  Based an soll characleristis we wif determine the mean Luwest groundwater kevel Below this lowest
groundwater vel, the sof cannat oxidize and stays gray.

229 Planning
The results can be produced in 6 months, but iming is  subject to field season conditions, such es

weather.

228 Costs
The estimated total costs are § 70,649. The results of the new EPA study will be included in this
study and these exira data have reduced the overall costs by $5,000 compared to previcus
estimates.

Mo travel costs have been budgeted for this project compeonent, It has been assumed that fravel will
be combined with the activities specified for project compenents 1.1 and 1.3

A specification of the costs is provided in the table below.
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Activity Costs [$)
1 | Collet, analyze evisting shailow horehcles, 7455
atorage datahase
2 | Cesign borehole camopaipgn 3547
3 Lagistice, permissions 4,455
4 Borghole camezian 22,784
5 | Sampling and Bboratory analygsic 8475
] Borghaola survaving & pasitions 4,000
¥ Pradieing 518 mapz G948
8 Subsidence farecast maps 4,502
a Presentstion results 3,555
10 Project management 4 730
Total 70,649

22,7 Summary

A complete summary and fac! sheet of Project 1.2 is provided in Annex C.
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‘2,3 Integrated Groundwater — Subsidence Numerical Model {Project 1.3)

23.1 Problem Definition

From previous geodetic analyses, the subsicence of New Orleans is observed, albeit the cumulative
subsidence at the surface, There are twe human-induced components of this subsidence: the
deeper groundwater extraction, mainly by industrial users, and the shallow subsidence gs a resull of
drainage and loading of soft solls (ree project 3) Currently there ls no way how ta disentangle these
two comporents. Disentangling is necessary however, as they have a different scale of impact.
Shallow subsidence is highly hetercgeneous and accurs over the larger parl of Gentilly {(and other
“organic solls™ areas of New Orleans), Deeper rooted subsidence occurs anly In emaller hotspots,
but the impact is large as even consiruction with deep foundalions will experience subsidence (levee
systems, critical infrasiructure, buildings). Currently it is nol well understood what the contnbution of
deeper groundwater extraction is; %t alone the pradiction of the resulting subsidence. A recent sludy
by Jones et al (2016) confirmed this ‘deep subsidence” by groundwater abstraction! the highest
subsidence rates ane developing: around the Enlergy Michoud groundwater abstraction in New
Ortleana East,

: \, 90 7 Ao\ 19§
Figue 10 Mew Oiaang, La., & the st of coastal subsidance snd hamosne-sriimed fooding. (3) Rad ssterisks indicate
the locabiony of levee falres dunng Huercane Kabim n 2008 Pinlvel and wiite shades on the map (ndcate

the highest subaxdencs ralea as milimelers per yearof venical valocily. Credd: Jones of al [2015]

The'shallow groundwater level In Gentilly, and other parts of New Orleans, ls strongly determined by
uhintended groundwaler drainage into the storm drainage pipes and sewer pipes. These leaky pipes
glso recharge the shallow groundwaler system, m addition to Tamfall minus evaporation, with lost
drinking water. Imparmsable pavemens causes huge armnounts of surface runoff to be pumped into
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Lake Pontchartrain during rainfall events. Cur groundwater model will enable estimation of
groundyvater levels after the underground infrastuciure is restored (po drinage, ne loss of drinking
viaaler) andior urban mncff is infitratad inle the subsurace (rain gardens), instead of drained or

pumped gemay,

232 Objectives
The atjectivas of this study include;

Suligiaface managemenl;
» The model provides a framevaark lo slore subsurface and relevant surface data derived from
projects. All collecled data, maps, bereholes and drilling daia will be slored in a City
designaled database or if necessary in cur database.

Suhsifenos analpsis, forecasting and management.
¢ The disentangling of the (MASA) subsidence measurcment infa “shallow™ and *doep”
compoenents applying the "thousand extensometer method”.
= The prediction of subsidence as a result of fuiure groundwater abstraction.
+  The prediction of subsidence in relation o management of the shallow groundwater level,
+«  To map the opporunilies of storing valer in deeper aguifers with declined hydraulic heads
and estimate the reducing efiect on “daep” subsidence,

Shallow grovncwaler analysis and management:
s To estimate increasing shallow groundwater levels alter reparation of the underground
infrastructure, andor after construction of seres of rain gardaens.
+  To understand the relalian between the shallowr and degper groundwater system, insluding
the consequences of changes in shallow groundvealer management.
= To determing the fuluse groundwater and subsidence situation in relation fo climate change
and zea level rise.

Salrization risk:
= To understand fhe groundvater interaction behween Lake Pontchartrain @nd the urban area
and o determine related urban salinization risks.
= To understand the salt vaater interaction with the vegetation roct zone in time and eventually
advica adaption stialaghos.

Lirban floading:
= Understanding the pumping regime of P4 and estinwate P4 discharge reduction and
gpoundhvatar lavels aflar implamantstion of lege number of rain gardens. In addilion, the
raduction af pumping costs, ahergy and GOz praduction can be estimaled. This study »ill ba
parformead in cooperation with projacd 4 {raal tima contrad),

Tha sim is e bulld an instrumenl hat is suppared by stakehokders and easily accessible and
underetandable for relevant slakehaldors.

~-L
o

Frapeeal tor Tovands Regiient Qraundaeier 2. Subautace Mansgemeni 3 e Oritana tropest
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H|r ’

‘...“”””'[ i l"

Fgwe 11 Examye of how dorehoies symation wil beooms svailahis in aur progest rnmj

1. Inception meeting with the City of New Orieans.

2. Organizing stakeholder participation. Detormination of scenarios (cimate change, designed.
restoration or management scenarios)

3. Data collection we Intend to use only exleting data, which will ba sompliad into a GIS-based
information system Including metadata according to stendards, Existing date will be gathered
from several organizations/databases,

.l

. Detailed surface elevation map (1o bie delivered by NORA).

Detailed land use map: street cover, buildings, green {to be delivered by NORA),
Information of depth and location of storm drainage and sewer pipes. Il possibie the age
and state of this system

Information about depth and, if avaiiable, state of drinking water transport pipes.

Freoly available borehole and soundings information.

Available rainfall and evaporation data,

Surface water levels and depth of canals.

Locafion and depth of sheet pilings and underground constructions such as tunnels,
basements.
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4. Geological and sedimentology analyses in cooperation with the USGS, EPA/SWBNO and
Tulane University.

5. Analyzing relevant subsidence information. Determinalion of geotechnical paramelers, in
cooperation with USGS, NASA and local consultants (Eustis etc.).

6. Modeling activities: Building a delta Cily-wide model between Mississippi and Lake
Pontchartrain, but focused on the NDRC Gentilly area. This implies thai the Genlilly area wiill be
modeled as detailed as possible, because streels and underlying leaking infrastructure are very
important, and in future green-blue solutions (SuDs elc.) will be applied. In the Gentilly area we
are aiming al horizontal grid cells of 15x15 feet, Subsidence as a resull of deep groundwater
extraction will be eslimated, but the uncerlainties will be large as geotechnical data from grealer
depth are lacking.

a

Building 3-D subsurface model using iMOD. iIMOD is an easy to use Graphical User
Inlerface + an acceleraled Deltares-version of MODFLOW wilh fast, flexible and
consistent sub-domain modeling techniques. IMOD facilitates very large, high resolution
MODFLOW groundwater modeling and also geo-editing of the subsurface. The model
covers the entire city.

Modeling groundwater — surface water-subsurface drainage interaction,

Detemmine rainfall intensily groundwaler level relalion to determine oplimal target
groundwater levels without causing groundwater flooding.

Integrated with subsidence modeling tool (during the first modeling phase only for
subsidence caused by deep groundwater extraction, shallow drainage related
subsidence is added in phase 2, either using GIS or numerical).

Subsidence related to shallow processes will be analyzed in a GIS using the outcomes of
project 1.2 (subsidence vulnerability map). For all characlerislic shallow subsurface
sequences, we will calculate decreased subsidence velocity as function of increased
groundwater levels. The dynamics of shallow groundwaler will be determined by the
groundwater model.

Verificalion of model using the “thousand extensometer” approach on SAR (phase 3)
We would like to collect data of the depth of foundations (bridges, high and medium rise
buildings, pylons elc ) and delermine the subsidence using the recent NASA elevation
velocity data.

7. Documentation, presentation to stakeholders.
8. Finalizing phase, incomorate stakeholder opinions.
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need 1o be deniifed and the rofative differences m sybsidonce naad lo bo gelermined as meesurs by ruds
sateises

Please nole our projact will be improved when a drainags map of the Genlitly P4 ralchment
becomes avallable with the following lagend: (1) Impameable pavement draining into sewer, (2)
impefmeable pavemenlt draining inlo rain gardens, (3) roofs draiming directly into sewer, (4) roofs
draining Inte the siresl, (5} roofs draining inlo the garden, {8) green areas (incl. gardens), nol
drained, (7) graan, drained, (8) surface water (connacted, not connacted).

2,34 Deliverables
A well described tima-dependent ground water model for New Orieans. suppored by (future) users
and capablo of analyzing and caiculating the effects of (future) changes In groundwater
management on the groundwater system and surface elevation. An additional deliversble Wil be a
protocol for continuous improvement of the model by adding results of the integral monitoring
network.

Detailed motel results are;

»

Surface covarage of groundwater lsvels and hydrauliz heads (= deaper groundwater
pressure) and astimatos for tha fulure based on 3 scenasios' (which ara to be determined In
cooparation with tha stakeholdars).

Quthne of areas with high subsidence rales.

Deciphering between deep rootad subsidence processes (as a resull of proundwater
exlraction) and shallow rooted processes {drainage and loading) using the thousand
extonsometer method 1o unravel the latedt remote sensing (satellite data),

Estimates of subsidence reduction by 3 subsidance mitigation scenarios.

Cumrent andg future infitration and groundwater discharge fluxes.

Groundwater flow directions. which e also important in relation to salmization tvocesses
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+ Understariding shallow groundwatsr salinization patierns and rates in relatlon to alinization
rieks (soil, rees atc.).

Estimate of oplimal (highest) safe groundwatet levels with no groundwater flooding risk.
Understanding the impactof surface waler leve on groundwater levels.

Understanding the relalion between draining or leaking underground infrastiucture and
groundwater levels, Estimates of the groundwaler levels in case the underground
infrastructura i repaired.

Estimate of the groundwaler effect when multiple r3in gardens are being comslructed,

L 2

Figuia 13 Examples of (hydrojgealogy data fan The Nedhavisnds storee i the framework of » groundvister imodel A
simillar sed-up is proposed for ew Oneena

Figws 14 Desp prowndWwatsr 5 manly necharped in the arss nah of Lake Fonichartran. Nesr New Crisans fydrauf
mwwmwm“w»pmmmmm:mmw
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2356 Casts

The cost of the activities discussed in the previous sections has been summarized in the following
talile. The overall cosis are estimated af $ 400,200, Pleasa note thal all travel cosis have been
alkcated to the tem “project management’,

Activity Costs [$§)
1| trosption Mesting 23,914
? | Staretoker pasicipation 17,588
3 Crata cojlaction sind storage 49,305
¢ | Godlogy  and 34,135
' fecrmtrustivn ul & defailed 30D subsura
modely
5 | Collecting, storage and  analyzing 48,524
| subsidence infarmanon
§ | Groundwater model dovelapmest 160,455
7 Documentatica, preesniations to 22,920
stakehalders
B Finalizi rQ, incosparate stoksholder 2,000
npihiors
9 Project marsgement 35,233
Tatad 400,260

2.3.8 Summary

A complete summary and fact sheet of Project 1.3 is provided in Annex D,
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3 Deallng with Knowledge Gaps - White Paper (Project 2)

3.1 Objective _ _ v
The objective of the phase Is to Identify the existing gape In our understanding of the. soll and
(ground)water system of New Orieans, and the potental impacts of the system on surface and
subsurface Infrastructure. ‘ i

3.2 Activity
Background research and produclion of a white paper on currenl knovdedge and hture work
needed on subsidence, geology, hydmlogical boundaries, surface infrastructure, water quality
elc. as it relates to the design of green and grey infrastructure.,
+ Based on @ 1-day stakeholder meeting at the beginning of the project.
« Based on experionce of the 3 project organzations, The Water Institute, Louisiana.
« Based on a literature suvey.

Figure 15 Miskorical infarmafion will be used 1o addrass #50 actual (grownd-) wafer ard soi processes 9. the
disbibedion of “frosh wake” cyproxs swamps il ‘sall walee” matshes

3.3 Deliverables
A report is:-proposed {o be provided including the following chapters:

mﬂ'ﬂ' Tovadt Eesivent Groundwaler & Subauiece Mangg t in M=y Cr m P2
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1. Introduction (5 pages)
2. Regional hydrology/Geologic context/Climale (10 pages)
3. Subsidence (15 pages) -
a. basic processes
b. subsidence in coasl generally
c. Detailed geology of City/polders
d. Groundwaler usage, implications for subsidence
Measuring subsidence
4, Surface infrastructure (5 pages)
a, Descripfion of basics
b, pumping rates/history
5. Water quality (5 pages)
a, Institute to assemble based on exisling sources
b. Inerganic contaminanis
6. Palh Forvard - next S+year plan, actions, knowledge development

3.4 Planning
The study will siart as soon s possibla. Afler the slart, the draft final report will be delivered after
4 months.

3.5 Partners and Costs
The cos! of the aclivities discussed in the previous seclions has been summarized in the
following lable. The overall cosls are estimated al $ 49,648. Please nole thal ell iravel costs have
been allocaled to the ilem ‘project management’,

Activity Costs (§)

1 Incaption Meating 4,069 |

2 Background ideratute review 19,202

3 Stakeholder meeting, presentations, 3,045
interaction

4 | Reporting 11562

<) Draft repont mealing 2.237

-] Final repot 4.779

7 Logistcs._materiss etc. 788

8 Pioject managemen 3848
Total 49.648

36 Summary

A complate summary snd fact sheel of Project 2 |s provided In Annex E.
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4 Applied Research on New Sustainable Drainage Systems —
SuDS {Project 3)

4.1 Objactive
The objeclive of this phase is to conduct operational research on applicability of new sustainable
drainage systems (SuDS) and best management practices (BMP's) for raimwater harvesting and
storm water treatment in New Orleans

Y
i

Figure 16 Visuaitzation of penmeable pavements and min gardens,
4.2  Activities

1. Mapping, classification of all existing (private and public), or soon to be developed, SuDS
{Rain gardens, permeable pavement) in New Orieans. Describe (sdil typs, design, ecology,
water and soil quelity, estimated water quantity effectiveness, building costs, maintenance
cost ele,), classify and evaluate design by expert judgment (based on field visit).

2. Organize a half day workshop with stakeholders. The main discussion topics are design.
effectiveness, costs and public perception. How can rain garden design be optimized?

3. Select and monlitor 10 existing rain gardens. We will organize 2 “travelling monitenng
nebworks”. Any sensors will folow requirements or templates provided by the City. One
network uses 3 sensors to monitor shallow groundwater levels (15 minutes interval), 2
sensors lo moniter surface water levels al the inflow and outfiow locations, to flumes to
meonitor volumes of inflow and ocutflow, 1 rain gauge, 1 sensor for monitoring barometric
pressure. Al each site also the local scil and shallow geclogy conditions will be determined.
Water and sail quality conditions will be analyzed by a limited number of samples
(grouncwater, surface/frainwater, soil). Any installations or drilling will be conducted under the
supsrvision of a Hcensed professional if required.

4, Organize 5 permeable pavemenl tests by using “infiltrameters” lo determine how much and
how fast (rain) water will infiltrate during different type of rain storms.

Froposal for Towards Resient Groundwater & Subsurface Management iy Wew Oreana project 25
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5. ‘Lilerature study, data compilation and development of design rules for tha New Crleans:
situation, including o elrnpla Insirument {(fool) 1o calculate storage effectivenass and cosla,
6, Reporling, publications god ouliesch workshop.

Figurs 17 A Tirsl iteg shoul monieing rai gardens: reds groundwalss Ged tloe discharge observelions.

43 Planning
The duration will be 1 year,

4.4 Partners pnd Costs
Tho cost of the activities discussed In the provicus soclions has been summarized in the
following table, The overall cosls are esimated at $ 124,969, Please note that all travel costs
have been atiocated to the lem 'project manegement’,

Activity Coets {$}
1 Mapping, cussilcalion, periairanse 24,002
evaluation of sl existing SuDS in New
Dripang
2 SuDS workshop, including oigonizston {1504
and preparaton.
3 Meator 10 ewsting SUDS S4218
4 Parmesbls paverrent tests 6.588
& | Development of simple quanbtstive 9510
design wol. taking into account costs &
benafits:
B | Dutreack workshcp, publications, teport 7184
7__| Project mersgement 8,007
Tetal 124,969
Propess! for Towds Reaben! Groundasir & Subswriese Managetnznl in New Orieans groyec! 28
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45 Summary
A complete summary and facl sheel of Projecl 3 is provided in Annex F.
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5 Real-Time Control of Water System for Optimal Water
Management {Project 4)

5.1 Introduction

The managemenl of urban water syslems is subject to various, and oflen confiicling,

requirements. Hydraulic stuclures such as storape basins, pump stalions, ‘outfalls, weirs and
gaies must be controlled in such a way ihal the different requirements are mel. Requnmments

may relata to minimum and maximum oparating levels or flows and limitations to their rate of

change, flood risk reduction, waler guality and ecology, operation at minimum cost, and dealing

with waler management system componeni outages {plannedfunplanned). This mekes the

control of a water management system a challenging task.

Greater New Orleans has an exlensive water control system vith 22 pumping stalions and a
number of water control gates. With Ihis Inlricate \water conlrol syslem excess minwaler is
dmined from the cly and, during drier psriods, water lavals can ba managad in the various canal
seclions thioughout the urban area. With sea level, land subsidence and the slive for betler
Integrating waler in the urban landscapa, the waler control syslem Is quite complex, Operalion
New Oreans’ urban water control is malnly aimed at avoiding urban flooding, and maintaining
targel waler lgvels under drier period at minimum cosl, Pumping slations are often conlrolled
based on monitoring of local waler levels near the purnping slations only,

r ¥
Fipire 18 Overview of New Crivans’ cirant waber managemant aystem (rer. GNO Urban Water Pan)

Modem forecasting and real-control systems that use numerical weather forecasts (and their
uncerlamties) and walef simulalion models — besides real-time moniloling dala - have praven lo
provide opporunity for significant cost savings In enargy Usa by pumping statlons with relatively
minimal investments: nio additional infrestructure has to be built if the existing system can be
operaled in 8 smarler way. This also offers opporfunily lo beller serves other inleresls -
anvironmenl, structure slability, shipping — in 8 mare dynamic manner Withoul compromising the
primary function of 1he system: o avelding flooding.
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5.2 Objective
The objective of this applied research project is to investigate the potential benefils of operaling
city wide urban waler forecasting and real-time control systems. The funclioning and potential of
such systems can be demonsirated by developing a working pilol applicalion of a forecasting and
model predictive control scheme. The project will also provide practical recommendations and a
plan of how 106 fully Implement and operate such system when proven 1o provide sufficient added
value.

The sludy and pilot application will illustrate the rationale and patential methodology for real-time
control of the uwiban waler management system (pumps, gates) using weather (especially rainfall)
forecasting to support optimal water management in New Orleans. The proposed work will
include a feasibility sludy, operational research and knowledge exchange

5.3 Approach
The project will include the following activities:

1. Needs assessment and feasibilily study taking into account the current situation and
future developments. This project component will first address the components,
organization and (technical) perfonmance of the current urban water management system
via (technical) documeniation, interviews with stakeholders in the city and potential data
providers, field visils and dala analysis Previous assessments by the City will be the
starling point for this inventory. The inveniory will pay altention to aspects like...

- current and future water management and operational objeclives,

- available infrastruciure and monitoring systems,

- relevant organization and procedures,

- current and foreseen water managemeni and operational issues and practices.

A water system and system operation data analysis will be carried out to understand the
current and anlicipated Tuture pefformance of the water management system.
Subsequently, the potential benefits of developing a real-time forecasting and control
system will be deflined based on the inventory mentioned above and assessment, and
how 1o implement such a syslem. The latter plan will provide advice on the design of a
real-time forecasting and waler control system, required monitoring system additions,
organizational aspects, and a potential implementation process. These benefits include
reduction of energy costs, improved system performance, avoided damage.

2. Development of a city wide pilot application for demonstration purposes. Besides offering
demonstration capabilities, developing a pilol application can be instrumental in
sireamlining the technical communication between the various organizations having a
role in operational water managemeni. The demo application wiill:

- Import and process a number of monitoring data feeds and weather forecasts,

- Run a water management system model (when available and adequate).

- Run a basic optimization algorithm to suggest an optimal operation stralegy under
characterislic conditions, and

- Generate sample cutpul for decision making and use by operators in the form of
displays and report.
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The pilot will be a working standalone soflvrare application developed with Delft FEWS.
Delft FEWS a free available software platfiorm thal is widely used in the US and
elsewhere in the word by forecasling agencies. The Nalional Weather Service —
including the Lower Mississippi River Forecast Center in Slidell - and the Tennessee
Valley Authority are very active users in the US. Also the Water Institute of the Gulf in
Baton Rouge actlvely uses the system.

3. Preparation of project report including a proposed plan of action for next steps,
4. Stakeholder workshop to present project outcome and potential next steps.

The project will be carried out in close cooperation with (all) organizations that currently have a
role in operalional water management in GNO. This is expecled to creale a common
understanding and vision on the best way forward, both technical and organizational/operational.

54 Partners
The project will be implemented by the following organizations:
= Water Institule, for assessing the potential benefits of real-lime control of New Orleans’
urban water management system, and potentially hosting and supporting the operational
pilot application.
» Deltares, for development of the pilot application of real-time control (support) system,
and knowledge and lechnology transfer, and project coordination.

It is also inlended to involve the Lower Mississippi River Forecast Center, Nalional Weather
Service, 1o provide weather forecasts and weather radar data, and 1o coordinate with NOAA's
existing forecasting service.

There will be a thorough coordination (and where possible) involvement of {echnical staff from lhe
SWBNO, and potentially the City of New Orleans and/or NORA.

5.5 Effort andPlanning
Please refer to Appendix G for a detailed specification of required effor

The implementation lime for this project is 7 months. The respective implementalion limes of the
various tasks are:

v Task 1:month 1-4

= Task 2: month 3-6

o Task3& 4. monh7

56 Costs
The cost of the activilies discussed in the previous seclions has been summarized in the
following table. The overall costs are eslimaled at $ 124,968. Please nole that all iravel cosls
have been allocated to the item 'projecl management’.
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Aetiviey Costs [$]
1 Heads ment & fessinitey study 28,908
2 Develoamant of pilot application: 42,4608
a Repartrng & publicat oz 9.055
4 Stakaholier workshce - 7,132
7 Praject marsgament 12,978
Total 1p0 182
Summary

A complete summary and fact sheet of Projest 4 is provided in Annex 3B,
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6 Project Management

8.1 Project Organization
Deltares USA will be responsible for the overall project coordination, quality control and delivery,
For Deltares USA, Chaire Jeuken vall be the project Manager with support from Ehab Meselhe of
the Waler Institule to provide technical leadership. Drs, Jeuken and Mesalhe will work logether to
provide project updales io the City and to address any issues identified by the City,

For each Sub-Project, we idenlfy a Sub-Project Manager who will work with Drs. Jeuken and
Meselhe to ensure limely delivery of high quality projects. For each sub-project we have also
idantified the lechnical lead. :

Activity Project Manager Project Technical
Lead
Project menagement Clare Jouken Ehab Mesohe
Actrdy Sub.Project Sub-Praject Technical
Manager Lead
11 Monioning Karel Heignonl Reelof Stuurman
1.2 Subsidence map Karel Heggnart Gilles Erkens
1.3 Subsidence- grounchwater | Karel Hefjnert Roedof Stuurman
el
2 White papec. knowledge & | Karel Heijnert Roelof Stuurman
knowledge gapa
3 SuDS evaluation and Karel Heijnort Roelol Stuurman
optimuzatioh advica
4 Real-trne control Edwin Wellea Francesa Messina

The 1echnical managemeni of the individuai sub-projects will be relalively independent. Each
month a conclse overall project management repor will be submilled thal details project progress
and planning, sietus of dellverables, and jssues thal noed 1o be addressed. The project
managernent report will be submitled by emall within 1 week from the starl of the month. The
rapor will provida the input for a (proposed) monthly project coordination call.

Al 2 or 6 monthly intervals (o be defined), in person mestings will be organized to discuss and
demonsirale subprojoct deliverables and planning. These meetings are assumed 1o chincide vith
(sub)project meatings and field visits,

6.2 Context and Overall Coordination
It is Joreseen hat ihks project will be cared in close coordination vilth several othér refated
projecis: implementation of a real time forecasting syslem and the Interim Suppoen fo the City for
reviow of the pasl flood avents. Our Technical Lead, Ehab Meselhe, who is perticipating in ol
these projocts wdll ensure tachnical exchanges between projects will occur as needad.
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6.3 Overall Project Schedule
The planning diagram below shows the overall imeline and retations between projects. Upon
project approval, we will immediately start with the “White Paper” study (project 2) to identily both
existing knowledge and information, and knowledge gaps. These results will serve as input for all
other projecis.

The monitoring and subsidence mapping subprojects (subprojects 1.1 and 1,2) will start within 1
month, Some boreholes installed during the subsidence mapping activities will be used for
monitoring. These projects will deliver essential information for the modeling study. Two months
into the project, the modefing project (subproject 1.3) will start with the collection of existing data.

Three months into the project, we start the rain garden assessmenl (project 3) and the real time-
control project (project 4). The rain garden assessment will produce valuable information about
groundwater ~ rain valer infiltration processes which can be used in subproject 1.3. Project 4 is
relatively independent from the other projects.

The overall project ill be wrapped up with outreach events for professional stakeholders and the
public: ’ '

il 0l
I
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6.4 Overall Cost
The summarny of the project costs is presented below,

Project Component Coat[8)
1.1 Monitering 223,125
i ;.‘-I"--u_t:sidem;e‘ mdp o R
1.3 Subksidance- grounthyvater A00,200
model
2 White paper: knewdedpe & 45 548
L e ca e it
3 SuD:3 ovaluation and 124,939
optimization svice
4 Real-ti re eonred 00,182
Tetal BET,TT4
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Annex A Reference Projects on the Relevance of
Groundwater Modeling in Urban Areas

A series of projects are presenled hereafler thal provide examples of the application of advanced
groundwaler models like ModFlow used in the freely available groundviater modeling soltware
platform IMOD. The sludies demonstrale relevance of the use of advanced groundwater
rmodeling — in conjunction vith surface waler and wban drainage system modeling - lo assess
urban waler management lesues and suppont waler management strategy dovelopment and
design,

In addition a number of more detailed descriptions have been included of the application of
advanced groundwater models for urban waler managoment.

8l The harbor area of Rozerdam & suffering large
‘ncale soil and groundwater potiution. A detailed
model & bult to: control and manago the
| polluton  pumes. The model i used ®
‘calulste llow directons and o design
monitoring notworis as input for a regional area
approach,

Deth hosts one of the largest, and 100 years
-0, Industial groundwater exractons of the
Netherlands, Because of rased grouadwater
taxes industiy vaants th stop pumping. A very
Bl detnlex madel & sonstructed o Jorecsas! wiban
{ground) water and geotechnical effects.

in 2015 the model was Used © aslimate the
effedts of goundwater pumprg along & new
mghwey.

At hrat the municpality askad for a groundwater
model 1o manage groundwoter poilitions
{biawn hekds), Now the cfly is using this modet
for many pew issues ke building projects,
highvay teconstiuctions olt.
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The oltf iown of The Hagus I& vesy villnerable
| for low or migh grounchemter lovels. Low
groundwaler levels cun tieale damage of
| wooden piles; high groundwater levels cen
cauns health impacts o construction damagss.

A groundwater model Bas beer conslructed
inchuding all subsudace bullding lika funnels
parkng hassments etc The model in used to
estimate and prevent negatve elfects of newly
desyred (subsiiface) spatal Infrastruciure,

The c#y needs w undersmnd the relation
petween groundwster and rver leves and
several types of subsurfece use in & time of
chmate change. The use (subsurface building,
tharmal systems etc) 's rapidly groming The
| model ® used o delammine rnsks and
opportunities.

The City ol Kuwail is expending, We arelyze
the Impact of translormaton of desert it
urhan ama What will become the groundwates
N sdunbon andd how can we reduce groundwater

= related risks?

Jakarta & siking due ®© exiensive deep
groundwater  extractionrs. A geologicsl
sutsurface model has been consnuctad on the
Y tasa of achwe research VWith the e of &

§ detzled groundwsler model, scenaroa st
| computed and srelyzed to understand the
0| relaton hetween subsidence and groundwater
4] extractions to support management prooasses

The Ganges. tiver s polluted and suffers low
emwironmental flow durng the dry patiod
Togethor with rsiny locsl siakeholdets, & basn
wide groundwaler model has been conslivcied
to detarming a future vater strategy to improve
thee river systerm and fhe majpor cities
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B || Singapore has constiuced new sand  bulk
% islands We have developad grourdwater
modes and monitonng networks o determing
the future fresh groundwater bodies in: this salt
L emvircnmant, The opporhinities for suskinable
- 1 wia of this Besh waler i hive been

v - analyzed

The Mekong deits and Ho Chi Minh City hava
poth seen B large inciessa N groundwater
extraction and use over recent decmdes, To
made! the impact of this Increasing
-groundwater use an subsidence, utban flooding
and salinizstion of the Delts and the otes n the
future; @ full 3D - groundvater model wes
‘croated, coupled to B subsidence modua

Mexico is facing enormous water challanges
such as Hooding, watsr poliution, water scycity
poor watsr management and lack of long-term
strategic water goals It ls esimated that 70%
of the drinking water provision in Mexico City s
pravided by groundwater, The project aims to

restore the water system of water and marsh
| sysiem Xochimilco in @ way that it can cops
chalenges that are pressuting the waler
sysem

An advanced grounthwaler model has been
developed W suppot the design of an
approximately 200x000 feet rain garden n &
polder siuation. The model has baen applied to

3 e understard the Jocel groundweter stustion sng
;M kA the inferaction with climate snd surface water.
(g - In this area graundwater i complately drained
:‘\-- : by lesking subsurfece sewer and sworm
; - drainage pipes: To design effective sorm water
p managament  maasures, a4  thorough
B ; understanding of the groundwalor system is
- i) essential, -
Fropeas) oy Towads Reaieol Grovrdwaker & Subsurface Managermant in New Orleans preject 39
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nﬁa..k., -.3._*" b de ] - Ia.. During the Rebulld by Design study Living with
i v the Bay, =@ detiled trma dopentdent

»- " gioundwater  model vy developod  The
e \ \\ s objuctive vt 1o @nalyze the effect of sea level
‘ sme, naluding storm on bhe groundwater 'avels

_| 2l Now of Long Beach The resilin showes
that this barrier island is extremely vulnerabie
for groundyatet fiooding and related problems.

A quick scan 50 x 50 m gnd model of the whale
state of Calfornia was developed  The
objective was lo show the fast calculation
aspects ol MOD, This slate was selectsd
bacause of the drought issuss The model
dovelopment & in prograss,

We are contacted by public works of Meam
Seach Tho cily & sufforing groundwaier
ficoding durng moon tdes and storm tides. Sea
M ievel rise & an encimods threat An MQD
made!l tan be used fo determine the
effectiveness & proposed flood rmnagement
sclutions.
The Bay U (rebulld by Desgn) organizaton
contactad us aboul pusaibie threats of saa leval
{ tmav by groundwaiter fanspod The 8k U can
| orotect for tidal storm fooding, but wil not stop
the impast on groundwater by rising sea level
Engineara ans cohcained about e mpact on
subsuilace mbustnicture. We proposed an
MOD study %o analyze these risks (6.9, heave,
correalan by salt walter)
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Annex B Summary and Fact Sheet — Project 1.1

Project 1.1: Monitoring Network for Urban Surface Water, Groundwater and
Subsidence

Objective Organizing process, desgn and implementation of % sustainable monitoring network as a
support toof lor urban and water planning The network should be designed in such a way that it
vill remain operational for a longer time poviod (decades), forming an important legacy of the
current grant The monitoring network will not only provide important data, but its design and
Installation akso forms a valuable experience that may be deployed in other soft sail areas within
and outsice the New Orleans urban ares.

Deliverables: | » An operational integrated monitoring network supported by all refevant stakeholders
. imegration ot groundwater, surface waler, salinizaton, subsidence and water dependent
ecclogy monHoting
Supporteg the process and installation.
First year data analyses and reporting.
Framework for consecutive annust data analyses and reparting.
A “lessons Jenmed™ and ‘best practices” workshop Jor soft soll areas outside Gentilly, with

focus on capacity bmldmg with local mrgrﬁs

€ ».% 8

. I-..Ml “ e AL LI ki '"J‘ I T@ £ -.-,, tgl -' -: |[-"

Claire Jeuken Project management Deltares USA $ 1,8&3

| Ehab Meselhe | Project coordination Water Institute $2.048
Roglof Stuurman Technical lead, urban water, | Deltares $1928

intograted water systems

Karel Heijnedt Project management Oeltares $19268

Giles Erkans. Subsidence expent Deltares $1818
 Huhe Bootsrme | tunlor hydrogeologist (14Sc) | Delteres $1032
) ined Ecology 8 geology exparts Tulane University $ 1600
Ramiro Diaz Senipr Architect Wagaonner Balf £ 1440
‘To be determined Saniot Designer Wagaonner Bail § 960
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| WEEK 1822

WEBK 2234

!

WEEK 20.32

| weRX 22 84

05 yew repon €

Memo with Anal {swoct)
et |otation,

?

Lamier echperplion peried
s appros 5 years

20 shilow cbesrveton
Italed  #  pueping
watons, sursce  wiker
iz e

| cbuervation wete.

81 Eseed with 05 yume
date, chudng @easdin
and o rapen

102 User gueke for
rantonrg netmork
| manogemant mid yesty
teportng

WEEK 102-104

156 Faal  woiksheg
crgaeited and wreculed,
11.2 Outraach imeimo wilh
requly

Deltares, W8
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A specificaticn of the project cost is provided in the table helew.

e Lo
[, T T G S R R TV B O T T (T[S}
T e R
T Tl T e e e e bl el 1@ e

T P oy
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i |
i " i i a

[l i L

Praect costs per pariner:

. Deoltares LUSHA $ 3,600
' Wster {nstitute 3072
' Deltares ML $ 95,238
' YWaggonner & Ball $ 7,620
. Tulane: Uriversity $ 4,800
. Local coneultant (Eustis) $ 37,000
J Egquipment 361,000
' Travel costs $6TIR
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Annex C Summary and Fact Sheet — Project 1.2

Project 1.2: Subsidence vulnerability map of New Qrleans

Jopctive To map snd classfy shallow subsidance () vulnerskility end (i) astimate futare rmaximim
shallow subsidanca due to drainags 1 New Crleans under business as wsusl conditians, (il to
supgort plenning @nd Bsset manegament (urderground pipes and infrastructurs) The map is
kazed oh a cavies of croas-cactons, existing shaliow boreholes (SABNO, ERA) snd additicnal
NSy CArNgs.

Delivarables | » Datazat of borehole deseriptians, with ambitian o eentually grow to an urban cpen

gelaiy and gioundwalsr database,

. Groundhwater kel map that showse the shalow dralhage deptd In New (rleans (in
tiflapant depth slasses), including expianatiny et

. hap with grounduater ievel eantours and flew direstians of shallew groundwater, .

. Crganic matter content rmap of the shallow surface of New Orlaana {different claszes),
includig explanatary text,

. Potential eubsidance [vulietability) as & reault of oxidation of crgmaric mattar mags of Mews
Orisans Undar buziness as usual including explanatory text Subsequant maps may be
producer basad on different groundwater management scenarics thesa maps vall e
mostly quslitativa).

. Swakaholder workshop in which maps are being explained and prorotad.

. Papers: 81 loast one in popular sciantific nagazinefwebsita.

Specialiat Role | Omanizton | Dayrate

WE : [ it B

Claire Jouken Projpc: managsmant | Daltzras LISA 51,800

Ehab ffazalhe Praject coondination | Waster | natitute 5 2045

Faeles Sluutman Technical lead, urtian  wale( | Dellares 5 1838

inteq rated water sysiems |

Ka ral Heijnet Project managament | Dehares S 1828

51las Brikars Subskience spadaist, (zhallow) | Dettares 51618

geolugy

Torkjttirs E Témgyizt Geolopist expert shallow geaiogy | Tislene § 16CO
] of Louisiana 1

To be determined Jurticr geologisty gen asslstancs | Tulane $ 400

To ka datannined Senior  designer: mapging, | Waggenner Balt $580

draning

Ta b determined inlein Wagnenngy Balk $ 640
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Map with p ial codng

Tabdn with b and se

owners aad permissont

| WeEx 1214

6 borwhobes (613 ey
*  Organic mathes,
s Lowenst grosindwater

| wesx sean:

cantunt, pH}

Deltares, Tulans

Tabla with all barehols
charsctarstica  (focaton,
epth  steoluts  wurlsen
Jevel)

Lotal conudtant

WEEX 2024

* Norg mattershove
kst groundwatar
M,

¢ Groundwatsr level
coBurs map,
Actushized soll map,

¥ Dramage depth

Waggonnar Bail

Mup with d futurs

whthences,  Bared 20
barahate nhodvmation,

WEEY 28

o Hotum,
s Msticle oo below)
e« 05 daypublic

pre

1]

A specitication of the project coat i provided i the table below,
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R e N 3 e e B i T P W i 2|
" Ly [} o
Proect costs per parmer:
s Daltaras LG4 11,000
v Water Instituta: $1.024
* Dialtares ML $235110
J \Wagnonner & Ball $ 10,240
L] Tulane Lnive-sity 316,475
. Lecal consuliant $ 4,000
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Annex D Summary and Fact Sheet — Project 1.3

Projact 1.3! Integrated Groundwater — Subsidenes Mumerical Model
Capciives Bupsuriaze MEnapesient

D The crnedes serlaane ponce o Faonevank o e sseuchce and ek simlace aaely
dasved t'o7 proects, &l oo lected dats ~ma v, Bore ol and dniing data s Le siored ir
thie cdiale ricze

Soprlerexs goabyne eaiasivag Al sernie

. Ihe d centangiing of she sUbSEense MeFIUrsments |by NAZA) ke w el 2w are ‘deey
comoonents applying the “tho.cand exzenasmate 5 method®,
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Mzvarzor 30, 2077

Surfaon vovermge of groardveats Jessls and hycdhalic teads (= deaper grou edwaler
pressure) and sstmates or the future based on 5 scenasios (vhizh are to ke deternined
it pooparalion wil thy stakesciders)

ldentitying sreaswith high subsidenae caleg

Unrawaling brlvmen deep ooled subsiconee processes (as 8 resudl of grousdwate
exlraclinn) Ana shalow 1eoted processes (lianags and leading) usny tha thessantd
crtersomehar method fo des pher the latest icmale sensirg (radar saiclite dala)
Fsbmsates of subgidence redustan allawing 3 subsldencs olligation sseriario’s

Mapping current and future infigration sny greusstaater diccharga filxes.

Mpping greustesalal ove ciiactians, whkth are alsa gaertant ia relalion o sslinlzaticn
precezees andlar nsk analve s 19 ralation to sall- ard grolindwatar pollution sites;
salimezation pallsins ard  ratas in elkhion e

Linderstanding  shalliver groonsisatet
=alimzation nske |acl, rees eic)
Fubirsie of aplmal (higbest) grotindssalar evels »atl o gioundestsr Tooding risk
Understanding the imeact of surface water lzve| changes o grod sawater levais,
Understsnding the relston batvaeen desining o lesking underground :rfrastucture asd
grosndwater levels. Eatimates of the new groundester levels f tha undergroucd
infrastructirs iz rapaired.

Let:rate of the grounasatar effect after eanstrugton of multiple rain garéane.

Specialige Rola | Organization ! | Day rate’
F Y e 4
Claire Jouker Srojet. management Doltams USA 51,800
Engb feselhe Croject coomingtion \Aatar | netitude 52048
1aeled Shiuttmian Technical jesd,  urkan  weater | [delares 51833
Halesraied water sesiems
Karal Heijneat Projec: mansgernsnt Cwsltsres S 1926
Gilkes Erkor: Subskente seziaist, (shallne; | Deltses 51818
geoligy
Henk: Koo Senior groundwster specis st Cehtsres 51616
Frans Rovlofsen Medicr modeling 2xpen 51308
Gualbert Cude Essink interatonal  expert  freshesk | Deltsres 51826
o R groundyster interacticn ) o .
Palaare: Flijer Jaolagist valh Mississipp Della | Dalbapees Lreresr 5116
exper ence fulahe Lnserstyy
Garrt Harzlriksen T- 3¢ G| S zpacialist 1 S 1618
Fuile Fostnrrg Juniee hwdinnredeeg e D)l iws 5 1N32
Taikjorr E Tornigriz: Qaologist (prefessan) Tilane 5 1600
T o determined Jun.gr getlogish' gru we | Talame $ 400
Ta e decsminsd Expert | KASA 5 18C0
1o ae datemined Zwpert | LSS 5 186L0

Bonassf for Torzde R
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USGS, Tulane

USGS, Tulana

Fropesal far Towseds Resilent Groundwatsr & Subswrface Managemant in Mew Orleans pvojact

Page 122 of 147

Cooperalive Endeavor Agreement between
City of New Orleans and Deltares USA, Inc.
Climate Adaptation Software Engineering Support

RS8134801 — K18-603



Navember 30, 2017

Doltates NL will support this project componant by

Austestion wesnd

MANUAL rrabkingthe
okl nrosaine S
N e,

Fropasal for Towards Reslkent Groundwaier & Subsurface Management in Mew Orieans proyeat
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A specificaticn of the project cost is pravided in the table helow:

[

e
"

3"
13

Proiect costs per pariner:

. [allaras LA § 3. E00
. Wiater | nstitute § 4,085
. Daltzres ML § X7 LTS
- Tulane Lirneesity § 20,000
. usGs § 22,400
. A5 $ 22,400
. Dats aoquisiton $A.C0D
. Trave| costs 2008
Rnoies! for Toasss Rezlieol Srovncivaier & Subswfece iWaaegernant in New Orleans vajeat 53
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Annex E Summary and Fact Sheet — Project 2

Project 2: Daaling with Knowledge Gaps — White Faper

Tilane Linenily

Qbjciive Identifging tha axistng geps in our understarding of the soit and {grourcivater system of MNew
Oriesns, and the potential impacts of the syztam on surface and subsurface kfrastrcture
Paslivarables | A veport s propossd o e perkded imsdeding e iioedng chaplers:
- Il retdustine (3 padie) .
. Regional hydralogyGesibgis contextCErvate 4 pages)
. Bebsldanie (15 pagas)
- Basio processss
- Tybsitencs in Gf)ﬂ$l generly
- Detsiled geolagy of Sity'pakiers
- Grouncwater ussge, implications for subsidence
- Maaguring subeidenes
. Surface irfrastructure {5 pages)
- Dagevption of basics
- pamping ratesthisiorg
. \Watsr quslity 5 pages)
- [netitute to aszamble basad on axisting scusces
- Inorganic contamissnts
. Path Foraard — raxt S wear plar, actions, nowledge developmient
. Al contriouta idess, group discuesies to iderify key components
Spacialist Role. | Organization Day rata
L
Clairs Joukan Projoct mansgoment Daltares LISHA 51,302
Easb Wasalhe Projecs coordisstion | WGerbar | ristitute S 2,045
Raeled Sinrman Technical lexd, urban  werledr, | Dallares 5 18E6
irdeg rated water svsicms
Giles Erkers Subsicence goasialist, {shaiomw) Deltsres 51616
geology
D2nise Reed scoiogy The Whaber inslitute 5 2048
Mead Alison Geology sedimenmlogy Tra WMNater nsitute § 2043
Resaarch ssieanst Earth zaiences | The \Water thatitute 5 1360
Research Asscciste Esrth Sciencae. | TheWater instituba 2564
Alax Kallket Coasta syslems atd Ledigiana Univerdties $503
biogeacharnigtry. | Warine Consortium &

Fropass! for Tonerde Resilent Growiowster & Subswfece Mfassgament i New Oreans praest
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i iy
Siast 24 wechs fter | ). Inception mosting of
azsgnmen. WEEK.A mumn
WEEK Z-13 Novyo {habar ayring | of
workzher 2nd repor
WEEK 12-14 A st zuten e | ak
seomlishmen| of
werkshieq,
A2 mamo repor with
weiwkilig v il Bulwe
R 2T
WEEK 1420 &, Gonrent-report ok
| weerzz 5. smebeipalion muding | ok
5.2 addiieeal keovladge:
v hareye
| week2s 8.1 iuulrupurtw =k v
8.2 Pubfc  cutrmsh
summers
Cetioms USA
Wenimr intile

Prooass! for ToAsEs Resiien! Gyowicivaler & Subswyface ifanagernedit in New Orleans orgeat
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B, epecificatica of tha prajact cost s provided in the table below.

AR RILANERECLIARRRNI LA s e o o -
! i t . H— a ] A
" 5 i * ol
ek .r__E;_-J_u_n.u..v,:_'n_'u-:uv-.q..!in-u,-.-wyi<-w-u:.-_w.|.-.-n o i sl
Projact costs par partner:
Cieltsras LISA, $ 1,800
[ Water | nstituta $ 20,768
Deltares ML $17.080
. LUNCO $ 10,000

Propasal for Toasrds Realfen! Qowioaaier & Subswiace Maneganent i Kew Oreans wrajest

t
~
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November 30, 2017

Annex F Summary and Fac¢t Sheet — Project 3

[Project 3: Applied Research on New Sustainable Drainage Systems (SUDS)

Obective Opersbonal resaaich on applicability of pew sustainable drainage systems (SuDS) and best
management practices (BMP's) for rainwater harvesting and slorm water freatment in Mew
Orieans. Clarity costs & benefits Define optimal design solutions laking o acoount
soillsubsurface, nstailation and maintenance costs and benefits

Dallverables | = Parlormance analysis sll existing SUDS, inciuding detaded monitoning at 40 SUDS:

* Reslzabon user-friendly performance quantification tool.

51618

Tutane, W8,

Tutans, WR

Propozal for Towards Resifeol Groundwatr & Subswface Management in Maw Oricans project
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Gorehres  ok.)  mnd
‘dewcrption of 10 SUDS

63 compat and prachieal
BUDS desgn  mpon
Bcubad o0 guallty and
ity sigacts

wealons

32 comled montadng

and anatysis of 10 SUDS,

33 Rapert

41 parkrmence S tads. | Deflare, Eusin
42 smipin remite wnd

owpart

a i hyordoges | &

devin idkices for New i
Ovloans,

52 Bimpls tool ko caleuain

ectvenney

&1 opmuatn  ang | e

o fmtnaiee sulrmach

werkshop

22 pubdestien

. Deltares USA $ 1,800
. Water Institute $2048
. Deltaras NL $ 81,8665
. Waggonner & Ball $5780
. Tulane $1.800
. Local consuitant $15000

Froposal for Towards Rezibent Groundwakr & Subsurface Managernen! in New Crieans project
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» Equipment {sensors) $ 18,000
. Travel costs $ 4,006
Proposal for Towards Resilient Groundwater & Subsuface Management in New Crleans project 87
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Movember 30, 2017

Annex G Summary and Fact Sheet - Project 4

[ Project 4: Real-Time Control of Water System for Optimal Water Management

Objective

The objective of this applied research progct is 1o mvestigate the potential benefits of opetating
city Wwide urban waler forecasting and teal-time control systems. Tha fundlitning and potential o
such systems shoud be demonsrated by developing a working pilat application of a lorecasting
and rodel predictive conttol schemo. The project will 3lso provide practical lecommendations
and a plan of how to tully implament and operate such system when proven 1o provide sufficient

added valus.

The study and pliot application will Mlusaté The rationale and palential methodology Tor. real-
time contral of the urban vater management system (pumps. gates) using woather (especially
rainfall) forecasting to support optimal \waler management In New Orieans, The proposed work

will incude 3 feaalbility study, operational research and knowlodgs axchange

Deliverables

s Needs astessment and mitym taking into socount the current giuaﬁpn and

future developments (report)

° A aty wide pilot application for demonstration purposes (software application)

. Project report including & proposed plan of action for next steps.
H Srakeholder wackshop to presant project outcoms and potential next steps

: ' e L ol e < s o
Edwin Welles project leadar, water management Oeltares USA $ 1,800
speciaist
Ben Bak Forecasting and operational watar Deltares USA $1.360
Ehab Mesalhe Senior speciafist hydraulic modaling and The Water Insttute of $ 1.800
wslar managerment spectalist the Gulf
Francesca Messina Specialist operanonal water management | The Water Institute of $1.200
the Gulf
s Y AN | A et RO D o
;i ﬂu&mﬂnﬂ( Oelimier USA
1.2 Buahehokder mesinga ™%
13 Businms cave
21 Plot wppliation  far | Dsltsres  UBA
demonsration ond owresch | TWIG
PUEOAES (voftvare
spplcation)
22 Gwkehdde  wnd
| csrench mestngs
2.1 Project repart Dwtares USA
| 22 Putéisation enaterials, ™va
Proposal far Towsvds Reaikent Groundwaky & Subsurface Managament jo New Orieans (royct a3
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4.1 Swehalder Wemkzéop Dotarea  LGA
TeIZ

&l Congze menthly | Deibres  USA
gy mez rupors T ™IS

i
- v

- §
| i 2 |
T S N S S U S IR T W S SO S e S e < S
Proant eosts per parinar
Deltares LISA Fd48420
Watar | natitite § as302
. Travel costa $6,420
Proposs! for Towerds Resifent Sowicwaisr & Subsuwlece Mfasagemeant in New Odenns pvaest 54

[EXHIBITS D AND E CONTAINED ON NEXT PAGE(S)]
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EXHIBIT D TO THE COOPERATIVE ENDEAVOR AGREEMENT
BETWEEN
THE CITY OF NEW ORLEANS
AND
DELTARES USA, INC.

PROPOSAL CONSTRUCTING A SURFACE/GROUNDWATER AND SUBSIDENCE
MONITORING NETWORK FOR THE CITY OF NEW ORLEANS DATED
NOVEMBER 16, 2017
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Deltares

Enabling Delta Life ‘:’,ﬂ?’—

¢

CONSTRUCTING A SURFACE/GROUNDWATER
AND SUBSIDENCE MONITORING NETWORK
FOR THE CITY OF NEW ORLEANS .

November 18, 2017

" Prepared for the City of New Orleans

Page 137 of 147

Cooperative Endeavor Agreement between

City of New Orleans and Deltares USA, Inc.
Climate Adaptation Software Engineering Support
RS8134801 — K18-603



Table of Contents

1 Introduction s s R e R R T R e S e es e e e ar e seend
1.4 This Document .. o=
2 Phase1 —SensorSpecﬂ"catlons 4
3 Phase 2 - Databasing ... ot
3.7  Phase 2 - Basic Server Approach O PO URUUURPE -
3.2 Phase 2 - Automated Server Approach,...,.,.. .2
4 Phase 3— Complete Network De9|gn ..6
S5 Schedule.. Aeeeree e B L e e e BRSO
6 Costs.... .o .8

Page 138 of 147
Cooperative Endeavor Agreement between
City of New Orleans and Deltares USA, Inc.
Climate Adaptation Software Engineering Support
RS8134801 — K18-603



1 Introduction

The City of New Qrzans is moeving forward in Be 2017 and bovond in awarding
construction projects that will lead to infrastructural irmpreverments in the water supply
and veastevater'sewver nebwork oversgen by the Sewwsrage and Water Board (SWB).
Tha oppartunity now exists to begin framing a menitering systern that can be ulilized to
(1) manitor system parfonmancs, (2% idantify poszible hazards o the populaca and
infraztructure, and to {3) serve as calibration and validation datasets for the applicatian
of maldime forscasting and othar numerical modals to optimnize futura systam
paformances, and to provide advances information about flanding risks associatad with
rainfall cvents.

Dehares USA, varking with our partner The Waber Institute of the Guif, has been ssked
ta zeap2 oUt a phased praposal to eamy put thase activities. The most prassing need
{Phas= 1) iz to develop a set of instrurmentation and deployment guidelines, As the City
i already awarding contracts to constructian firms who will be carrying out street-lavel
and subsurface improvermans to the drainage {wastavater and sewer) and wabsr supply
ncbwork, the oppertunity exists to install gauges at these sites that can monitor suface
and groundvater parameters. As multiple firmes will be employed in thesc activities, and
the associated deployment of menitoring instrumentation. it is imperative they naintain
continuity in (1] instrumentation used, {2) pragramming instrudtions for instruments to
cellact time sarias at synchronized intanals, (3) mathods of installation te ensurs gawe
cornparakility from stalion to statian, and (4) aptimal sensor density {number of sensors
at a sita) and lcation pararreters (2.g., dapth of amplacament, ata). iz anvisionsd
that this station netwoerk will provide the "backbens” of what will avelvs, with time, inte a
comprohcnsive monitering netvork to seree the City and SWE's necds.

The results af this project will be used in any follave-an prajects which require installatian
of measurement devices, such as the Resilient Groundwater Management project
propased far the Gentilly District.

1.1 This Decument

Fhasc 1is fully seoped and budgceted in the present decument. Subscguent phases are
outlined conceptually and budgeted using a8 ranpe «f values. This approach was taken
bacause, until Phase 1 is conducted, the nomber of =ensors in the network is defined,
and tha City and SWEB's plana far matwark design Far real-tirma forscazt medaling are
constraingd, the oxact satup of the databasing hardwara cannot be vall defined.

Databasing iz outlined in Phasa 2 balow. This phaso i& scopad to allow our patiner, the
Watcr Institute, te ser/e as a tomporary repositery and manager for the data preducad
by the instrurnentation installed by the outside companies accerding to the specifications
defined in Phase 1 Two passible Phase 2 projects are qutlined below — a lower-cost
{Basic) approach where the server and databasing iz a manual procedure, and a more
real-tima modal-compatibls [Autorrated) approach. Each sermi-databasing dasign is
budgeted enly as an cstimated cost range. This is done duc te remaining uneertaintics
about the siza of the databaszing project that arise from {1) only thrae of the six hazard
mitigaien projects are at the $0-100% design phase (e.g.. Pontilly, Mimbeau, and
Orleans & Broad) and it is not possible to scope the size of the others until the projects
design is further along, and {2) the City requests that existing monitaring efforts (a.g..
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BCG Engineering, Inc. piezometer network and SELA/Quick) be incorporated into the
databasing and, until these entities have been consuited, it is not possible to ascertain
their network characteristics and how their sensors would be put into the database since
it will likely not follow guidelines setup in Phase 1

A third and final phase (Phase 3) is outlined briefly below, but not costed out, as it is
dependent on availability of funding, identification of need by the City, and cross-
fertilization of other subtasks in the overall Deltares-Water Institute proposed statermnent
of work. Phase 3 would be the design of an integrated water monitoring network for the
City that could serve muttiple needs including real-time forecast modeling, monitoring
water quality, and optimizing system performance. Phase 3 would also be the vehicle
for contracling the Water Institute to maintain the sensor network beyond the 12 months
that compose Phases 1 and 2

2 Phase 1 - Sensor Specifications

The goal of this phase is to identify appropriate instrumentation for installation for
monitoring surface and groundwater parameters. In concert with identifying
instrumentation, appropriate parameters to gauge will be identified. These parameters
will be determined in consultation with the client, but may include:

¢ Precipitation

o Water levels (surface in canals and other localities, and groundwater in drilled
wells)

¢ Water quality parameters (key parameters might include nutrients, pollutants,
salinity, turbidity, etc.)

¢ Subsidence of the soil surface

The intent is to provide comprehensive guidelines about many different types of sensors
that might become part of a comprehensive monitoring network, even if the focus of the
six hazard mitigation projects that are the near-term focus is only on a subset of these
parameters (e.g., groundwater). Guidelines will also be provided to the client about data
collection time intervals (programming instructions), installation methods, and
appropriate sensor density. A databasing stralegy will also be outlined, both in
determining how data will be packaged for delivery (see Phase 2 below) and necessary
metadata and QA/QC procedures to be passed to the contractors. Information will also
be provided on the characteristics of the existing monitoring efforts being conducted by
BCG and SELA, and suggestions to best enable this information to be brought into the
database created in Phase 2.

This phase will be carried out internally within the Deltares-Water Institute team to
produce a repott to the City of New Orleans as a final deliverable. It is anlicipated that a
kickoff meeting and a second scoping meeting will be needed with City and SWB
personnel to select monitor parameters and scope construction contractor firm needs
and limttations.

3 Phase 2 - Databasing

In the formative stages of the water monitoring network for the City of New Orleans, the
Deltares proposes our partners at the Water Institute serve as the repository for data
collected by lhe gaging installed by outside contractors to the City and existing sensors
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installcd by BCG and SELA (Phase 1). This will ensure consistency and cermparability
of parameter data sets. and consistency af their storage and asscciated metadata. It is
antivipatad that this server systern and all the data stored to date will eventually be
triansitioned to the City of Mew Orleans and SWE far internal houszing, aperation and
rmanagement, and utilization.

Az this task is open cnded at this time. we describe teae approaches and provide cosks
for bwo appreaches. Wie will werk with the City to determine the appropriate path. We
call theze bwo approaches the Baske Serser Approach and the Autormated Sorver
Approash.

Ve propsa tha aypstam wa will devslop resids at tha Watar Institute far the first year, the
duration of Phasa 2. By the end of Phasa 2, the detarmination of the Phasa 3 activitias
will need to be complketed as the Team will noed o know i the Phase 2 activities vill be
o transfer the Bystam to the City or SWE or othar third party, er continue to maintain it.

3.1 Phase 2 — Basic Server Approach

Tha Deflares-Watar Ingtibute taam will acquire a sonsar o store data and will define
accossibility 5o that it can be guoried by our partners — City of New COrcans and SWE.
The Tearmn will also cnsune it is databased with appropriate metadata o allow for its
utilization. The system will be installed and made fully operational and ready to receive
data by six mpnths inte this Phaze. After the development is complete, the systern vall
ba abla to racaiva data. An intaritm daliverable on Phaze 2 will ba a raport an sanmer
zystam satup and guidslines for storing the data aftar menth six of this phase. As part of
thiz intarim delivarabls, thara will also ba a dermonstratian and wiitten guidalinas for City
and BNE parsonnsl = "a how to guide” = for aceassing and utilizing the databasa. A
final deliverable will be produced at the ond of 12 menths of this phase that will include a
report on the data stored up to that peint, its architecture, and suggested work plan
aptions far a Phase 3, Capital expenses are ingluded in the Phass 2 range esfimate o
purchase the server hardvaare and firmware for the preject.

The Basic =erver approach assumes a mainly manual system design. Sensors in=stalled
by the censtruction contractors ywould be antirely indspandent. That would meaan sither
sensors that ware totafly manual and ceuld only be read and data cellected by contractor
personncl visiting the gauge site, or that they are pregrammatble and capable of self-
recording time series data oollestion.  The latter waould still require that contractor
personnc visit the site.

3.2 Phase 2 — Automated Server &pproach

The Automated Server approach differs from the Basic Serrer approach in (1) the level
of autornatien of the process of gotling the data from the scnsor te the server. and ¢2)
the realtime availability of the daba to users or to be captured by real-imes models for
farecasting purpases. To accomplish this mutemation, 2ach sensar has ta be equipped
ba upload data autamatically to the Cloud or other service that the server can be
aquippsd to capture {(recormimendations for how v do o #ill ba previdad in Phase 1).
This requires additicnal povser (batieny’solar) and additional computing hardware at the
SChsSor arkay.  In the case of somic sensor types, notworks armays can be created te
reduce costs where a central “brain” contmls and uploads data from multiple individual
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gaging stations. Additional sophistication ihardvare and programming) is required at the
server to properly ingest this information stream and then create a web termplate where
the data can be projeched for analyses ar expart by users,

Tha additional axpansas of thiz autormation ara balanced in part by 2 raducad
requirsimgnt for personnel to visit cach gauge site. A reduced schedule fer maintenancs
could he followed. and. sensar failure could be ascertained immediately (dus to an
intcrruption in it baing received at the serverd to reduce the time that gauges ware down
far hardvare failure. Budgeting for the automated approach i for the server-end
hardware and scftware and dees not include sutomation hardware and softvsare at the
zensor-end. |t is anticipated these costs wall be assumed by the firms installing the
ZensOrs.

4 Phase § - Complete Network Design

This envisicned future phase wauld involve the Deltares-Water Institute teamn desigring
a comprehensive water monitoring netwark for the City of New Orleans and SWE. This
could be wilized by the client for such purposes as to (1) provide daka o realtims
foracasting modcls that can predict flooding and othor hazards, {2) monitar wator quality
o ideontify pessible hazards in veastowater. (3) oxamine less in supply wator in the
system to pinpeint lacation and volume, and {(4) guantify ground subsidence patterns at
a block-level to identify risks to future 3WB infrastructure and ta the surrounding
haighberhoads. Tha Phase 3 sffort would alse involva furding ta aither centinua the
operation and mairtenance af the data management effart setup in Fhasa 2 in hause at
the Watar Institite, ar ta transition it to the City and SWB at an agraad upan data.

5 Schedule
Tashk Planned Delivery

Fhasa 1 = Spadfications Report 380 Days from Contract Stan
Fhase 2 — Stant End of Phase 1
Fhase 2 = Darmanstration o the City & months fram Contract Start
Fhase 2 — Final Bepart 14 menths frem Cantract Start
Fhasa 3 — Design and Suppart TED

& Caosts

This praject will be executed as a time and matenals cantract with the fellow anbicipated
costs wsing the rate table belove, We provide detailed costs Far Phase 1, and estimates
far the twa Phase 2 oplionz, Phase 3 is not estimabed.

Activity Cost
Phasc 1 339,975
Phaze 2 — Basic Berver 360,000 ta $50,000
Phaze 2 — Advanged Seiver 580,000 15 5120,000
Phase 3 = Design and Support TBD
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{Rate table next pags)
Phase 1 Detailed Rate Table

Labor Category Ratc  Anticipated Cost
Hours

Delares — Project Manager 5185 5 3975

" Witer Institute — CEQ | 5265 z $5a0
Wiater Institube — Senior Preject Director 5265 34 39.010
Water Instiiute — Rosearch Scicntist || 165 104 $17.160
Water Institure — Research Sciantist | 5145 40 55,800
Water Institute — System Administrator 5125 40 55.000
Traval $1.500
Total $39.975

[EXHIBIT E CONTAINED ON NEXT PAGE(S)]
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EXHIBIT E TO THE COOPERATIVE ENDEAVOR AGREEMENT

BETWEEN
THE CITY OF NEW ORLEANS
AND
DELTARES USA, INC.

BUDGET
el . - Budget per
Task | Deliverable(s) 5 Deliverable
Activity A: Water Monitoring Sensor Specification -
Specifications report that outlines
Sensor instrumentation, deployment, and databasing
Specifications guidelines $39,975
Activity A total: $39,975
Activity B: Water Monitoring Database "
Server system for storing water monitoring data
Server for Data installed, fully operational, and accessible to
Storage the City and its partners $100,000
Server Systems Report on server system setup and guidelines
Report for storing, accessing, and utilizing the data $20,000
Activity B total: $120,000
Activity C: Water Monitoring Network Design
Memo detailing notes from inception meeting $10645.73
Project Inception with City and key partners
Stakeholder $30934.51
Interaction & List of workshop participants, Design Report,
Design and Outreach Brochure
Cost-Benefit $9821.79
Analysis Cost-benefit memo
Comments on Final $5244.39
Network Design Comments memo distributed to all stakeholders
Final Monitoring $10552.00
Strategy Final monitoring strategy report
) 111272.25
I lati Memo with final field locations; 20 shallow $
__nSt? ation observation wells installed; sensors installed at
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pumping stations, surface water and

groundwater observation wells

Spreadsheets with 0.5 year and 1 year data, $13078.29
Data Collection including graphics and short report

Report with presentation and analyses of $20617.92

monitoring results and User Guide for
First Monitoring monitoring network management and yearly
Report reporting.
Lessons Learned List of participants and Memo with results of $9959.12
Workshop final workshop with stakeholders

Activity C total: $222,126
Activity D: Subsidence Vulnerability Maps

Storage Database $7673.95
and existing City-accessible database with collected shallow
borehole analysis boreholes
Design Borehole Map with potential coring sites and table with $8606.66
Campaign location and site owner permissions

Installation of 63 boreholes (6-15 feet) and $28714.59

table with all borehole characteristics (location,
Borehole Campaign | depth, absolute surface level)
Sampling and $10157.96
Laboratory Table with result of 315 samples (organic
Analysis content, pH)

Map with estimated future subsidence based on $11704.97
Subsidence forecast | borehole information, organic matter content
maps map, and groundwater level contours map
Presentation of Slides, notes, and list of participants from halt- $3790.87
Results day workshop

Activity D total: $70,649
Activity E: Integrated Groundwater and Subsidence Model

Inception Meeting | Initial Report detailing modeling approach, data $26345.53
and Initial Report handling, etc.

Project 1-pager with vision and project $19495.30
Stakeholder description; notes and list of participants at
Workshop one-day workshop
Data Collection and | GIS database with maps and subsurface $54321.54
Storage information
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Geology and $37606.88
4 | Lithology Analysis | 3-D hydrogeological model
Database with all collected and estimated $54890.01
Subsidence Data relevant geotechnical data, including
5 | Analysis subsidence
Groundwater model and results of ten scenario $176781.88
calculations (effects of sea level rise, climate
change, groundwater pumping, green
6 | Modeling infrastructure, drainage improvements, etc)
Documentation and | Groundwater Model User Manual, Public $30758.85
Stakeholder Presentation Materials, List of participants and
7 | Presentation notes from stakeholder workshop
Activity E total: $400,200
Activity F: Knowledge Gaps Report
Inception Meeting | Memo detailing notes and participants from
and Stakeholder inception meeting with City and stakeholder
1 | Workshop workshop $7,114
Draft Concept Draft Concept Report, including background
2 | Report literature review $30,884
Final report, inclusive of all City and
3 | Final Report stakeholder feedback $11,650
- - Activity F total: $49,648
Activity G: Green Infrastructure (GI) Applied Research
Mapping and $25844.00
Evaluation of
Existing GI Documentation and performance report of
1 | projects existing GI projects in New Orleans
GI Stakeholder Report with participants and notes from one- $12451.46
2 | Workshop day GI workshop
Report with locations and performance analysis $68698.39
Monitoring & results of 10 GI projects and 5 permeable
3 | Testing pavement tests
Memo with practical hydrological design $10239.83
Design recommendations and a simple tool to calculate
4 | Recommendations | effectiveness
Simple and practical final report with GI design $7735.33
recommendations, to be shared with local
5 | Final Report stakeholders
Activity G total: $124,969
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[END OF AGREEMENT]
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Activity H: Real Time Control Pilot Study
Needs Assessment $32635.78
1 | & Feasibility Study | Needs Assessment and Feasibility Report
Pilot Software 48949.07
Application Pilot software application for demonstration
2 | Development and outreach purposes
Reporting & 10403.75
3 | Publications Final project report and publication materials
Stakeholder Notes and list of participants from stakeholder 8193.41
4 | Workshop workshop
Activity H total: $100,182
Total Budget: $1,127,749
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