City Contract No; 20180234 Contract Date: 8/1/2017
Vi# 6824 RFQ No. 16-190

AGREEMENT FOR PROFESSIONAL DESIGNER/CONSULTING SERVICES
WATERSHOPS POND HYDROPOWER DESIGN

This CONTRACT AGREEMENT {"Agreement"} is made effective September 1, 2017 and after
execution by all required pariies, by and between the CITY OF SPRINGFIELD, a Massachusetts
municipal corporation with a principal office at 36 Court Street, Springfield, Massachusetts 01103, acting
by and through its Department of Capital Asset Construction and its Department Disaster Recovery &
Compliance, with the approval of its Mayor (hereinafter called the “CITY" or "OWNER"), and GZA
ENVIRONMENTAL, a corporation with a business mailing address at 1350 Main Street, Suite 1400,
Springfield, MA 01103 {(hereinafter called the “DESIGNER").

WHEREAS, the City requires the services of a qualified and experienced Designer to provide
engineering designs, consulting, permitting assistance, specifications, and construction administration
services to implement certain portions of the City’s successful NDRC grant application, as welias a
feasibility study for the Watershops Pond Hydro Power Design; and

WHEREAS, the DESIGNER represents and warrants that the DESIGNER, its personnel, subsidiaries,
and subcontractors, and assembled Design Team possess the necessary knowledge and experience to
perform the Work and services herein described; and

WHEREAS, the DESIGNER represents, with full knowledge that the City is relying on such
representation, that it has the necessary skills, qualifications, expertise, experience, and equipment to
perform the work and services; and

WHEREAS, the OWNER desires to retain the services of the Designer on the terms and conditions
set forth in this Agreement and the DESIGNER has agreed to accept such retainer after being selected
as the top ranked proposer from the City's Request for Proposals Qualifications performed pursuant to
MGL Ch. 7C § 38-44, (An excerpt of the City of Springfield RFP No. 16-190 is attached to this
Agreement as Exhibit A, and is incorporated by reference herein the original document is housed at the
City due to its size. A copy of the selected Designer's Response to RFP 16-190 is attached as Exhibit B
to this Agreement and is also incorporated by reference),

NOW, THEREFORE, in consideration of the mutual covenants and agreements hereinafter
contained, the parties hereto do hereby agree as follows:

ARTICLE 1: SCOPE OF SERVICES

A. The Designer agrees to furnish the following Design services to the OWNER for the purpose of
studying and developing plans and performing a feasibility study for the Watershop's Pond Hydro Power
Pant for the City of Springfield. The Designer will work with City officials to conceive and implement a
design that will address the future programmatic needs and services of the residents of the City of
Springfield. Services are described in detail in the DESIGNER'S proposal dated October 5, 2016, which is
attached hereto as Exhibit B and incorporated herein by reference.

B. The following scope of work is based on the RFP No. 17-048, and includes services based an an initial
master plan effort including public engagement and then the construction documents and bidding of a
Phase One program with an established project budget of One Hundred Ninety Six Thousand Doellars and
00/100 {$196,000.00). The services may be summarized as follows:

|. Task 1- Incorporate Recent Dam Investigation Reports.




a. Identify Impacts from FERC Criteria- part of the federal permitting and licensing
process, Watershops Pond Dam will fall under FER C jurisdiction and may be subject to
additional dam safety criteria under the FER C Dam Safety Program. Under this task,
GZA will review FERC dam safety criteria and identify additional modifications or
procedures that may impact the operation and maintenance of the dam.

b. Preliminary Geotechnical Assessment and Development of Existing Conditions- GZA
will review existing geotechnical information, including the historic U.S. ACE 1956
reconstruction drawings, notes from our visual observations performed during the Phase |
Inspection (GZA, 20186),and historical photos of the dam with the water level partially
drawn down to confirm the geometry of the dam fo the plans.

c. Stability Analysis- GZA will perform a stability analysis in accordance with FERC
requirements with the understanding that the dam will be required to comply with FERC
regulations if the dam becomes licensed as a hydro power facility.

d. Identify and Detail Costs Associated with Dam Updates/Repairs- GZA will consider the
improvements that may be needed under the separate tasks and incorporate the findings
within a new repair plan developed as part of this task. GZA will summarize the required
dam repair/updates and detail the costs associates with implementing these updates
within a table.

e. Head and Potential Head for Dam- In conjunction with Task 5, GZA will perform a
hydraulic analysis at the dam to develop a headwater/tail water stage-discharge curve
that will be used to determine the available gross head curve at the dam for a variety of
flows.

i, Task 2- Develop Preliminary Site Plans and Layout Drawings

a. Site Survey and Layout Drawings- Using the topographic and boundary information as a base,
GZA will develop preliminary Site Plans and Layout Drawings which will include Existing
Conditions :Erosion Control, Site Access and Staging; 25% Proposed Conditions, Plan and
Section; General Arrangement drawing(s); and Details.

b. Develop Bathymetry Plan, Cross Sections. and Perform Sediment Investigations- GZA will
prepare a bathymetric plan of the surveyed portions of Watershops Pond, with top of sediment
and bottom of sediment contour maps using the collected survey data plotted on the base plan
information prepared in Task2a.GZA will compute the volume of sediments in the vicinity of the
dam and upstream areas that may need to be dredged for the proposed alterations to the dam
and appurtenant structures.

IIl. Task 3- Develop Preliminary Electrical One Line. In consultation with our sub-consultant, GZA
will contact Eversource, the City's public electric utility provider, to discuss inter connection
requirements. Subseguently, GZA will develop an electrical one-line diagram.

IV. Task 4- Develop Preliminary List of Mechanical and Electrical Equipment. GZA will work with
turbine suppliers and the City to review the options and make a final selection of the turbine type
based on the known variables and considerations for lead time and operational aspects. '

V. Task 5- Perform Updated Hydrologic Analysis




a. Update Probable Maximum Flood Study- As part of this task, GZA will assess the
Watershops Pond Dam's watershed runoff response under various design storms up to
and including the P M F.

b. Perform Incremental Damage Assessment / Assess Inflow Design Flood- GZA will
evaluate the possibility of reducing the magnitude of the SDF using the In-flow Design
Flood(IDF)methodology outlined in Chapter2:Selecting and Accommodating In-flow
Design Floods for Dams, of the FERC Engineering Guidelines of the Evaluation of
Hydropower Projects.

c. Perform Stream Gage Analysis and Evaluate Climate Change Potential- GZA will also
review flow trends from US GS Gage01178000 Mill River {(gage records from 1938-1951)
and compare to US GS Gage01184490 Broad Brook (gage records from 1961-P

resent). GZA will evaluate the suitability of the stream gage data and potential identified
low trends(if any)toextrapolatethegagedataapproximately40 years to account for climate
change. GZA will develop flow-duration curves for each decade {i.e.,1960s,1970s,
1980s,efc.) to identify any flow trends at the gage for use in extrapolating future
decreases/increases in streamflow at Watershops Pond Dam.

d. Verify Bypass Flow Exemption- GZA will verify the potential Watershop Pond Dam

Hydropower Project exemption from bypass flow (i.e. maintaining a conservation flow
over the dam separate from flow discharged from the turbine),and provide an updated
calculation if the Project is determined to be not exempt.

V|. Task 6- Revise Projected Power and Energy Qutput- GZA will revise the projectéd power and
energy output detailed in Section 3.50f the 2015 Resource Assessment. The projected power and
energy estimate is dependent on head and turbine efficiency.

VIl Task 7- Perform Interconnection Analysis
GZA will work with its electrical sub-consultant to:
a. Provide information on how the system would operate when the grid is down;

b. SOW /explain how the hydropower facility can connect to the Brookings School with or
without electrical upgrades at the school:

c. Develop a preliminary transmission route from the hydropower facility to Brookings
School;

d. Perform a preliminary investigation of interconnection requirements, including any
potential risks; and ‘

e. Review and determine whether the Project qualifies or is appropriate for Ever source’s
Blackstart Program, and if the Project qualifies, explain how the facility gualifies for the
program and what benefits the City may realize from the program participation. Describe
what different and/or additional equipment would be needed at the hydro power facility to
provide this capability.

Vill. Task 8- Perform Potential Risk Assessment. GZA will perform a potential risk assessment
that identifies potential permitting, environmental, engineering, and financial issues that will need
to be considered as part of the development of the hydropower project. GZA will outline the
potential permitting implications of hydropower development at the Watershops Pond Dam Site,
including anticipated wetlands and water quality permitting and licensing under the Federal
Energy Regulatory Commission.




IX. Task 9- Preliminary Discussions with Regulatory Agencies- GZA will establish contact w th
the various regulatory agencies that will have input and regulatory jurisdiction over the Project,
which will include, but may not be limited to the following:

a. City of Springfield Conservation Commission;

b. Springfield Historical Commission;

c. Massachusetts Historical Commission and Board of Underwater Archeological
Resources;

d. Massachusetts Division of Fisheries and Wildlife;

e. MA Natural Heritage and Endangered Species Program;

f. U.S Nationat Park Service; and

g. U.S. Fish and Wildlife Service.

X. Task 10- Perform Limitations and Alternatives Assessment. Review of the Site constraints
For the layout and construction will be described and discussed.

Xl. Task 11- Develop Cost Estimates. GZA will develop a detailed cost estimate of project
components including: permitting, engineering, labor, equipment, and construction costs. The
cost estimate will identify potential costs through completion of construction to provide a
budgetary estimate to aid in the City's future planning.

Xll. Task 12- Develop Feasibility Study Based on Current Information. GZA will develop a
comprehensive Feasibility Study that summarizes the evaluation and analysis performed
throughout Tasks1 through 11, in addition to information previously presented in the Preliminary
Hydropower Resource Assessment (GZA, 2015).

Xl Task 13- Develop a Project Schedule. GZA will develop a high-level schedule for all phases
of the hydro power development Project including permitting, design, construction, and
startup/caommissioning. The sequence and schedule will include the scope of work necessary

to license and construct the proposed project and will incorporate the findings of the Feasibility
Study.

XIV. Task 14- Stewardship of the Watershops Pond Federal Lands to Parks (FLP) Conveyance.
GZA will prepare the FLP Stewardship Report, following our review of existing field conditions
and current and historical information provided by the City.

XV. Task 15- Continued Progress Reports under the City’s Preliminary Permit (FERC). Under
this Task 15, GZA will file the next two required progress reports. Article 4 of the Terms and
Conditions of the Preliminary Permit requires that a progress report be filed af the close of each
six-month period from the effective date of the permit. To date, the City has filed two progress
reports, both prepared and submitted by GZA on behaif of the City.

For a complete and detailed listing of the Scope of services to be provided, please see the
Vendor's Scope of Service, attached hereto as Exhibit C and incorporated by reference.

C. The DESIGNER'S Project documents and submissions shall be submitted to:

City of Springfield

Department of Capital Asset Construction
Altn: Peter Garvey

36 Court Street

Springfield MA, 01103

AND




City of Springfield
Tina-Marie Quagliato Sullivan
Director of Disaster Recovery & Compliance
36 Court Street, Room 405
Springfield, MA 01103
ARTICLE 2: TERM AND SCHEDULE FOR SERVICES

A. This Agreement shall be effective as of September 1, 2017, 2016, and shali be completed by August
31, 2020 for a total term of Three (3) Years. The City reserves the right to amend the term of the contract
through mutual agreement via written amendment if needed.

B. Consultant/Designer will schedule the described work immediately upon Contract Execution.

C. GZA will maintain regular communication with the City and its NDRC Grant implementation team so
that issues and concerns are addressed on a timely basis.

D. At the present time, GZA anticipates providing a draft of the Feasibility Study within 150 calendar
days following execution of the Contract Agreement with the exception of the following tasks that will
require additional time:

3 Review and discussions with Eversource relative to interconnection
ii. Responses from regulatory agencies and other stakeholders, and
k. Legal issues involving determination of property boundaries and rights of way.

H. For a complete breakdown of task schedule please see Exhibit C.

ARTICLE 3: Design Team and Consultants of DESIGNER
A. Designer/Consultant
GZA Environmental, Inc.
1350 Main Sfreet, Suite 1400
Springfield, MA 01103

B. For a complete Breakdown of Designer project Staff, please see Exhibit C.

C. No other consultants or subcontractors will be assigned by the DESIGNER to perform services unless
otherwise expressly approved by the City in writing.

ARTICLE 4: COMPENSATION

A.  All financial obligations of the OWNER are subject to the existence of a sufficient appropriation to
meet said obligations.

B. The OWNER is not obligated for any compensation or any expenses of any kind unless the OWNER
has appropriated sufficient funds therefore.

C. Compensation by the OWNER to the DESIGNER will be as follows:;

1. A fixed lump-sum "not to exceed" payment which will include all expenses, as described in
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this Agreement and Exhibit B.

2. DESIGNER'S compensation under this Agreement and the OWNER'S maximum liability
hereunder, shall be One Hundred Ninety Six Thousand Dollars and 00/100 ($196,000.00),
broken down as follows:

Taskd# [Description Cost

1 Incorporate Recent Dam Investigation Reports $35,700
2 Develop Preliminary Site Plans and Layout Drawings $45,000
3 Develop Preliminary Electrical One Line $10,100
4 Develop Preliminary List of Mechanical/Electrical Equipment $ 7,600
5 Perform Updated Hydrologic Analysis $21,800
6 Revise Projected Power Output $ 3,800
7 Perform Interconnection Analysis $ 7,800
8 Perform Potential Risk Assessment $ 8,000
9 Preliminary Discussions with Regulatory Agencies $ 9,500
10 Perform Limitations and Alternatives Assessment $ 8,700
11 Develop Cost Estimates $ 5,800
12 Develop Feasibility Study Based on Current Information $17,300
13 Develop a Project Schedule $ 4,100
14 Stewardship of the Watershops Pond FLP Conveyance $ 9,300
15 Continued Progress Reports under the FERC $ 1,500

Total: $ 196,000.00
See Exhibit C for complete price breakdown sheet.

3. The DESIGNER will make reasonable efforts fo complete the work on assigned projects
within the project budget and will keep the OWNER informed of progress toward that end so that
the budget or work effort can be adjusted if found necessary.

4. The DESIGNER is not obligated to incur costs beyond the indicated budgets, as may be
adjusted, nor is the OWNER obligated to pay the DESIGNER beyond these limits.

5. When any budget has been increased, the DESIGNER’S excess costs expended prior fo

such increase will be allowable to the same extent as if such costs had been incurred after the
approved increase.

ARTICLE 5: PAYMENTS

A. It is anticipated that progress payments for each Project Order shall be made to the DESIGNER
monthly on a percentage of completion basis, as determined by the OWNER.

B. The OWNER need not process a request by the DESIGNER for payment unless the DESIGNER
submits invoices meeting the following conditions:

1. Proper Invoice: In addition to any other requirement set forth in this contract with respect to
what constitutes a praper invoice or for the DESIGNER to be entitled to receive payment, the
DESIGNER’s invoice, in triplicate, must set forth the following:

a. A description, with specificity, of the goods delivered, work performed, services
rendered, or other event initiating entitlement to payment pursuant to the terms hereof.

2. That portion of the contract price related to such payment less any deductions, such as




retainage, required pursuant {o the terms hereof.

3. The contract number; Should the invoice not be calculated correctly, such as not taking into
account retainage as a deduction, the OWNER may either reject the invoice or treat the invoice as
proper only to the extent of the correct calculation.

4. Supporting Documentation: In addition to any other requirement set forth in this contract with
respect to what supporting documentation must accompany an invoice, the following documents
must be attached to any invoice submitted by the DESIGNER:

a. A complete itemized listing/breakdown of tasks completed or milestones reached by the
Designer, accompanied by any relevant milestone of performance, certificate, or other
equivalent document, if applicable, indicating that the milestone has been achieved during
period invoiced.

b. Out-of Pocket Expenses: A summary showing all charges that are actual and are in
confarmity with the contract and have not previously been charged. In addition, copies of paid
invoices are required.

c.  Such other supporting documentation as the sub-consultant’s payment forms and support,
or similar.

d.  Any cther documentation reasonably requested by the OWNER.
ARTICLE 6: OBLIGATIONS OF THE DESIGNER/CONSULTANT

A. DESIGNER’S PERSONNEL AT SITE:

1. The presence or duties of the DESIGNER’S personnel at a construction site, whether as
onsite representatives or otherwise, do not make the DESIGNER or its personnel in any
way responsible for those duties that belong to the OWNER and/or the construction
contractors or other entities, and do not relieve the construction contractors or any other
entity of their obligations, duties and responsibilities, including, but not limited to, all
construction methods, means, techniques, sequences and procedures necessary for
coordination and completing all portions of the construction work in accordance with the
Contract Documents and any health or safety precautions required by such construction
work.

2. The DESIGNER and its personnel have no authority to exercise any control over any
construction contractor or other entity or their employees in connection with their work or
any health or safety precautions and have no duty for inspecting, noting, observing,
correcting or reporting on health or safety deficiencies of the construction contractor or
other entity or any other persons at the site except DESIGNER'S own personnel.

B. OPINIONS OF COST, FINANCIAL CONSIDERATIONS, AND SCHEDULES:

In providing opinions of cost, financial analyses, economic feasibility projections, and schedules for
the PROJECT, the DESIGNER has no confrol over cost or price of labor and materials; unknown or
latent conditions of existing equipment or structures that may affect operation or maintenance costs;
competitive bidding procedures and market conditions; time or quality of performance by third
parties; quality, type, management, or direction of operating personnel; and other economic and
operational factors that may materially affect the ultimate PROJECT cost or schedule. Therefore,
the DESIGNER makes no warranty that the OWNER'S actual PROJECT costs, financial aspects,
economic feasibility or schedules will not vary from the DESIGNER’S opinions, analyses,
projections or estimates.




C. CONSTRUCTION PROGRESS PAYMENTS:

Recommendations by the DESIGNER to the OWNER for periodic construction progress payments
to the construction contractor will be based on the DESIGNER’S knowledge, information, and belief
from selective sampling that the work has progressed to the point indicated. Such
recommendations do not represent that continuous or detailed examinations have been made by
the DESIGNER to ascertain that the construction contractor has completed the work in exact
accordance with the contract documents; that the final work will be acceptable in ali respects, that
the DESIGNER has made an examination to ascertain how or for what purpose the construction
contractor has used the monies paid; that titfe to any of the work, materials, or equipment has
passed to OWNER free and clear of liens, claims, security interests, or encumbrances; or that there
are not other matters at issue between OWNER and the construction contractor that affect the
amount that should be paid. '

D. RECORD DRAWINGS:

Record drawings, if required, will be prepared, in part, on the basis of information compiled and
furnished by others, and may not always represent the exact locations, type of various components,
or exact manner in which the PROJECT was finally constructed. The DESIGNER is not responsible
for any errors or omissions in the information from others that are incorporated into the record
drawings as long as the DESIGNER reasonably believes such information to be correct.

E. ACCESS TO DESIGNER'S ACCOUNTING RECORDS:

Right to Audit: The Designer shall maintain books, records, and accounts of all costs in accordance
with generally accepted accounting principles and practices. The OWNER or its authorized
representative shall have the right to audit the books, records, and accounts of the DESIGNER
under any of the following conditions:

1. If the Contract is terminated for any reason in accordance with the provisions of these
Confract Documents in order to arrive at equitable determination of costs;

2. In the event of a disagreement between the DESIGNER and the OWNER on the amount
due the DESIGNER under the terms of this Contract;

3. To check or substantiate any amounts invoiced or paid which are required to reflect the
costs of the DESIGNER, or the DESIGNER's efficiency or effectiveness under this Contract
or in connection with extras, changes, additions, back charges, or other, as may be
provided for in this Contract;

4. If it becomes necessary to determine the OWNER'S rights and the DESIGNER'S
obligations under the Contract or to ascertain facts relative to any claim against the
DESIGNER which may result in a charge against the OWNER.

5. To provide any required information to a funding source of the CWNER.

6. Under these stated conditions, The OWNER shall have unlimited access during normal
working hours to the DESIGNER'’S books and records for an audit; and the DESIGNER
shall cooperate with the performance of the audit including but not limited to providing
copies of requested documents.

F. DESIGNER’S INSURANCE:

The DESIGNER will maintain at a minimum throughout this AGREEMENT the following




insurance:

1. Worker's compensation and employer’s liability insurance as required by the state or
province where the work is performed.

2. Comprehensive automobile and vehicle liability insurance covering claims for injuries to
members of the public and/or damages to property of others arising from use of motor
vehicles, including onsite and offsite operations, and owned, non-owned, or hired
vehicles, with $1,000,000 combined single limits.

3. Commercial general liability insurance covering claims for injuries to members of the
public or damage to property of others arising out of any covered act or omission of the
DESIGNER or of any of its employees, agents, or subconfractors, with $1,000,000
combined single limits.

4. Professional liability insurance of $2,000,000.

5. OWNER will be named as an additional insured with respect to liabilities hereunder in
insurance coverages identified in items “2” and "3", and DESIGNER waives subrogation
against OWNER as to said policies.

If the DESIGNER claims that the DESIGNER or any of its subsidiaries or sub-contractors is defayed
or cannot perform the work because of a failure on the part of the OWNER, then the DESIGNER
must timely (within fen calendar days of the knowledge of this failure) and in writing, inform the
OWNER of this fact or the claim is considered waived.

LITIGATION ASSISTANCE:

Upon the OWNER's request, the DESIGNER agrees to cooperate with and provide assistance to
the OWNER in any litigation or claim undertaken or defended by the OWNER. For services
required or requested of the DESIGNER pursuant to this paragraph, except for suits or claims
between the parties fo this AGREEMENT, the OWNER and the DESIGNER will mutually agree on
compensation to the DESIGNER, by a written amendment to this Agreement, signed by all parties
hereto, and such additional compensation is subject to appropriation of sufficient funds by the City.

ARTICLE 7: OBLIGATIONS OF THE OWNER:
OWNER-FURNISHED DATA:

The OWNER may provide to the DESIGNER alt technical data in the OWNER'S possession,
including, but not fimited to, previous reports, maps, surveys, borings, and all other information
relating to the DESIGNER'S services on the PROJECT. The DESIGNER may, where reasonable,
rely upon the accuracy, timeliness, and completeness of the informaticn provided by the OWNER.

ACCESS TO FACILITIES AND PROPERTY:

The OWNER will make its facilities accessible to the DESIGNER as required for the DESIGNER'S
performance of its services and will provide labor and safety equipment as required by the
DESIGNER for such access. The OWNER will perform, at no cost to DESIGNER, such tests of
equipment, machinery, pipelines, and other components of the OWNER'S facilities as may be
required in connection with DESIGNER’S services, unless otherwise agreed to.

ADVERTISEMENTS, PERMITS, AND ACCESS:

Unless otherwise agreed in the Scope of Services, the OWNER will obtain, arrange, and pay for all
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advertisements for bids, permits and licenses required by local, state, or federal authorities; and
land, easements, right-of-way, and access necessary for the DESIGNER'S services or PROJECT
construction.

TIMELY REVIEW:

The OWNER may examine the DESIGNER'’S studies, reports, sketches, drawings, specifications,
proposals, and other documents; and may obtain advice of an attorney, insurance counselor,
accountant, auditor, and other consultants as the OWNER deems appropriate; and render in writing
decisions required of OWNER in a timely manner. Such review or examination shall not diminish
the DESIGNER'S responsibilities under this Agreement.

PROMPT NOTICE:

The OWNER will give prompt written notice to DESIGNER whenever the OWNER observes or
becomes aware of any development that affects the scope of timing of DESIGNER'S services, or
any defect in the work of the DESIGNER or construction contractors. The giving or failure to give
such notice shall not diminish the DESIGNER'S responsibilities under this Agreement.

ASBESTOS OR HAZARDOUS SUBSTANCES:

1. If asbestos or unanticipated hazardous substances in any form are encountered or suspected,
the DESIGNER shall immediately notify the OWNER and may stop ifs own work in the affected
portions of the PROJECT to permit testing and evaluation of the problem. If asbestos is suspected,
the DESIGNER will, if requested, assist the OWNER in contacting regulatory agencies and in
identifying asbestos testing laboratories and demolition/removal contractors or consultants. If
asbestos is confirmed, the OWNER may engage a specialty consultant or contractor to study the
affected portions of the work and perform all remedial measures. If unanticipated hazardous
substances other than asbestos are suspected, the DESIGNER may conduct tests as directed by
the OWNER to determine the extent of the problem and may perform the necessary studies and
recommend the necessary remedial measures at an additional fee to be negotiated.

2. Asbestos Abatement cost estimates and asbestos abatement monitoring services will be
prepared by a supplemental vendor through a separate agreement.

ARTICLE 8: GENERAL LEGAL PROVISIONS

AUTHORIZATION TO PROCEED:
Execution of this AGREEMENT by the OWNER will be authorization for DESIGNER to proceed
with the work when ordered by the OWNER, unless otherwise provided for under this
AGREEMENT.

REUSE OF PROJECT DOCUMENTS:
All designs, drawings, specifications, doccuments, and other Work Products of the DESIGNER
are instruments of service for the PROJECT whether the PROJECT is completed or not and
they become the property of the OWNER.

FORCE MAJEURE:
The DESIGNER shall not be held responsible for damages or delay in performance caused by

acts of God, strikes, lockouts, accidents, or other events that are within the exclusive control of
the OWNER.
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D. TERMINATION:
1. Termination of Contract by the OWNER for Cause:

a. i, through any cause, the DESIGNER shall fail to fulfili to the OWNER'S satisfaction in
a timely and proper manner the DESIGNER’S obligations under this contract, or if the
DESIGNER shall violate any of the covenants, agreements, or stipulations of this contract,
the OWNER shall thereupon have the right to terminate this contract, by specifying the
reasons therefore, in writing, at least fourteen (14) days before the effective date of such
termination. Unless the DESIGNER cures the default to the OWNER's satisfaction within
the 14-day day period, the contract shall automatically terminate. The DESIGNER shall be
entitled to receive payment for all work satisfactorily completed up to the effective date of
termination.

2. Termination of Contract by the OWNER for Convenience:

Notwithstanding the foregoing, this Agreement may be terminated with or without cause and
for convenience by the OWNER by giving the DESIGNER thirty (30) calendar days written
notice of termination signed by the Mayor or his designee, however, the DESIGNER shall
be entitled to receive payment for all work satisfactorily completed up to the effective date
of termination.

3. Remedies of the OWNER;

a. In addition to the right to terminate the contract, the OWNER shall aiso have the right to
secure substitute services at the expense of the DESIGNER, require the

DESIGNER to perform the promised services, withhold further payment from the
DESIGNER until the services are performed.

b. In the event of such termination, all originals of finished or unfinished documents, data,
studies, surveys, drawings, maps, models, and reports prepared by the DESIGNER under
this contract shall, at the option of the OWNER, immediately become the property of the
OWNER and shall immediately be delivered by the DESIGNER to the OWNER, and the
DESIGNER shall be entitied to receive compensation for satisfactory work completed as of
the termination date. :

- E. SUSPENSION, DELAY OR INTERRUPTION OF WORK:

The OWNER may suspend, delay or interrupt the services of the DESIGNER for the
convenience of the OWNER. In the event of force majeure, or such suspension, delay, or
interruption, in excess of 30 calendar days, an equitable adjustment in the PROJECT'S
schedule, commitment and cost of DESIGNER’s personnet and subcontractors, and
DESIGNER'’s compensation will be made to reflect the actual costs of such delay. Any increase
in the DESIGNER's compensation pursuant to this paragraph must be contained in a written
amendment to this Agreement, signed by all parties hereto, and is subject to appropriation by
the City.

F. NO THIRD PARTY BENEFICIARIES:

This AGREEMENT gives no rights or benefits to anyone other than the OWNER and
DESIGNER and has no third party beneficiaries.

G. INDEMNIFICATION:

The DESIGNER shalt indemnify, defend, and hold the OWNER harmiess from and against
11




claims, liabilities, suits, loss, cost, expense, and damages to the extent arising from any act or
omission of the DESIGNER, his employees, officers, agent, subcontractors and affiliates, in
performance of the work and services pursuant to this contract. Such indemnification shall
include, but not be limited to, claims of breach of contract or warranty, fault, tort, including
negligence, strict liability, statutory or regulatory violations.

H. ASSIGNMENT:

Neither party shall have the authority to assign all or any part of this AGREEMENT without the
prior written consent of the other party.

JURISDICTION:

This is a Massachusetts Contract. The law of the Commonwealth of Massachusetts shall
govern the validity of the Agreement, its interpretation and performance, and other claims
related to it. Any actions resuiting from the interpratation or performance of or related in any
way to this Agreement shall be brought in the Superior Court of Hampden County,
Massachusetts sitting in Springfield, (except for claims by the City of a value less than
$25,000.00 which shall be brought in the District Court sitting in Springfield, Massachusetts), or
the United States Disfrict Court for the District of Massachusetts, sitting in Springfield,
Massachuselts.

J. SEVERABILITY AND SURVIVAL:

If any of the provisions contained in this AGREEMENT are held for any reason to be invalid,
illegal, or unenforceahle in any respect, such invalidity, illegality or unenforceability will not
affect any other provision, and this AGREEMENT shall be construed as if such invalid, illegal or
unenforceable provision had never been contained herein.

K. ARTICLES 6, 7 and 8 shall survive the termination of this AGREEMENT for any reason.

ARTICLE 9: ADDITIONAL TERMS AND CONDITIONS:
The following terms and conditions are included as part of this AGREEMENT:

The DESIGNER shall maintain an Affirmative Action Program regarding the recruitment of
minorities and of women that is consistent with the objectives and goals of the Massachusetts
State Office of Minority and Women Business Assistance.

Subletting of Contract or Contract Funds: The DESIGNER shall not assign, transfer, convey,
sublet or otherwise dispose of this contract or of his right, title or interest therein, or of the power
to execute such contract to any other person, firm or corporation, without the prior written consent
of the OWNER. In no case shall such consent relieve the DESIGNER from the DESIGNER’S
obligations or change the terms of this contract.

Safeguarding of Information: Any materials given to or prepared by the DESIGNER under this
contract shall not be sold or otherwise made available {o any individual or organization without
prior approval of the OWNER.

Nondiscrimination: During the performance of this contract, the DESIGNER agrees as follows:

1. The DESIGNER will not discriminate against any employee or applicant for employment
because of race, color, religion, gender, sexual orientation, disability, family status or
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national origin, or any other unlawful discrimination, except where the DESIGNER can
prove that religion, gender, or national origin is a baona fide occupational qualification
reasonably necessary to the normal operation of the DESIGNER. The DESIGNER agrees
to post in conspicuous places, available to employees and applicants for employment,
notices setting forth the provisions of this nondiscrimination clause. ‘

2. The DESIGNER, in all solicitations or advertisements for employees placed by or on behalf
of the DESIGNER, will state that such DESIGNER is an eqgual opportunity employer.

3. Notices, advertisements, and solicitations placed in accordance with federal and
Massachusetis law, rule, or regulation shall be deemed sufficient for the purpose of
meeting the requirements of this provision.

4. The DESIGNER wilt include the provisions of paragraphs (1), (2) and (3) above in every
subcontract or purchase order so that the provisions will be binding upon every
“subcontractor or vendor, '

E. Conflict of Interest;

Upon the request of the Director of the appropriate City department or any authorized agent of
the OWNER, as a prerequisite for any payment requested by the DESIGNER pursuant to the
terms of this contract, there shall be furnished to the OWNER a statement, under oath, that no
officer or employee of the City of Springfield or any member or employee of a Cornmission,
Board, or Corporation controlled or appointed by the City of Springfield and no member of such
person’s immediate family, including spouse, parent or children, or any other such family
member, has received or has been promised, directly or indirectly, any financial benefit, by way of
fee, commission, finder's fee, or in any other manner, remuneration arising from or directly or
indirectly related to this contract.

. Prohibition against Contingent Fees:

The DESIGNER by entering into this Agreement hereby certifies that the DESIGNER has not
employed any company or person other than a bona fide employee working for the DESIGNER
to secure this agreement and the DESIGNER has not paid or agreed to pay any person,
company or corporation, individual or firm other than a bona fide employee working solely for
the DESIGNER any favor, commission, percentage, gift, or any other consideration contingent
upon or resulting from the award of making this or any other agreement. it is the DESIGNER'S
understanding that in the event of a breach or violation of the provision, the CWNER shall have
the right to terminate this or any other agreement with the DESIGNER immediately and without
liability and at the OWNER'S discretion, to deduct from the contract price or otherwise recover,
the full amount of such fee, commission, percentage, gift or consideration.

. The Director of the appropriate City department shall decide on all matters of contract dispufe as
raised by the DESIGNER.

Decreases and Work Not Performed: If deemed expedient, the OWNER or DESIGNER may
decrease the scope of work without affecting enforcement of this contract. If the work is not
performed, the DESIGNER and the OWNER shall mutually agree upon the credit due to OWNER
based on the reasonable value of the work deleted. '

Attorney’s Fees and Other Expenses: The DESIGNER will not litigate or otherwise pursue any
frivolous or unsubstantiated claims against the OWNER. If an DESIGNER'S claim is without
substantial justification, the DESIGNER will reimburse the OWNER fer all costs and expenses
and attorney’s fees associated with defending such claim.
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J. The DESIGNER shall comply and all design work shall conform to all applicable and current
editions or revisions of Massachusetts Statewide Building Code, at the time of the design work.

K. DESIGNER'S Representations:

By entering into this Contract with the OWNER, the DESIGNER represents and warrants the
following, together with all other representations and warranties in the Contract Documents:

1. That the DESIGNER is experienced in and competent to perform the type of work
required;

2. That the DESIGNER is financially solvent, able to pay the DESIGNER'S debts as they
mature, and possesses sufficient working capital to initiate and complete the work
required under the Contract,

3. That the DESIGNER is familiar with all Federal, State, County, Municipal and
departmental laws, ordinances, permits, reguiations and resolutions applicable to its
work which may in any way affect the work of those employed therein, including but not
limited to any special acts relating to the work or any part thereof,

4. That such temporary and permanent work required by the Contract which is to be done
by the DESIGNER will be satisfactorily performed in accordance with paragraph 6
below;

5. That the DESIGNER will fuily comply with all requirements of the Contract Documents;

6. That the DESIGNER will perform the work consistent with sound Architectural practice,
good workmanship, and sound business practices, and in the most expeditious and
economical manner consistent with high industry standards and in the OWNER’S
interest;

7. That the DESIGNER will furnish efficient business administration and experienced
management and an adequate supply of employees at all times; and

8. That the DESIGNER will complete the work within the Project/Task Time, milestones,
and price, unless adjusted by mutual agreement of the parties hereto.

L. Any notices to be given to the OWNER under this Agreement shall be given to the Director of the
applicable Department of the City. Any notices to be given to the DESIGNER shall be given to
GZA Environmental, 1350 Main Street Suite 1400, Springfield, MA 01103, Aftn: Thomas Jenkins.

ARTICLE 10: ENTIRE AGREEMENT
This AGREEMENT including its Exhibits, constitutes the entire AGREEMENT, and supersedes all prior
written or oral understandings, and may only be changed by a written amendment executed by the

authorized representatives of both parties listed on the signature page of this Agreement, or their lawful
successors in office or title.
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Section 3 Ciause included in Contract No.
Section 3 Clause

A. The work to be performed under this confract 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 cconomic 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 HUI's regulations in 24 CFR part 135,
which implement section 3. Ag 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.

G, The contractor agrees to send to each Jabor 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 worlers' representative of the contractor's commitments under this
section 3 clanse, and will post copies 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 shal
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.

\ D, 'The contractor agrees to include this section 3 clanse in every subcontract subject to
complance 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 subcontractor is
in violation of the regulations in 24 CFR part 135. The contractor will not subcenfract with any
subcontractor where the contractor has notice or knowledge that the subcontractor has been found in
viclation of the regulations in 24 CFR part 135.

E. The contractor will certify that any vacant employment positions, ineluding 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 fo 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,
terniination of this contract for defanlt, and debarment or suspension from future HUD assisted confracts.

G.  With respect to work performed in connection with section 3 covered Indian housing
essistance, section 7(b) of the Indian Self-Determination and Education Assistance Act (25 U.5.C 450e)
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
(if) 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).




IN WITNESS WHEREOF, the City of Springfield {OWNER) and the DESIGNER have each hereunto set
their hand and seal, effective as of the date of the last signatory.

THE DESIGNER:

GZA Environmental
By 1OM JEAKS

Title W+ F.

Date Signed _t 2+ 1% « i

il L"‘;r

. e A
Officé of Pfocurement e

Date Signed __1yff M

Approved:

o)l

acaﬁ“aw%lb’“ S0

AFOﬁCﬁf}
Date Signed A fL71

THE OWNER:

Fnin

Dlrector Disaster, ,ﬁ covery & Compliance
Date Slgned %% }i

N} 70/@/

Exectitive Dir ctor, DCAC
Date Signed, 2.~ “i

Approved as to appropriation:

Of .
Fﬂmdﬂﬁ fﬁﬂ"?’z/ é/.f

Sigre

/ﬁ)k e U0, VI

Sy ol AW PN
D;¥e Soiglgec:jr / i/ ;;I ﬁ / 7

Approved:

DOMENIC J. ‘SAR YO, Mayor i "\“ﬂ
Date Signed _} 1’”

75 - ca467@
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CORPORATE CERTIFICATE

*THIS MUST BE THE NAME OF THE PERSON AUTHORIZED IN YOUR BY-
LAWS TO SIGN CONTRACTS =

#GINCE AN OFFICER CANNOT CERTIFY TO HIMSELF, SOMEONE MUST SIGN
THIS OTHER THAN THE PERSON SIGNING THE CONTRACT ~

SL &&’W'{'& £ j@zﬂf Ton” A Resident of Salem in
The Stateof _/€/ amps hire DO HEREBY CERTIFY: thatlam
the Clerk/

Secretary of 5‘2 A Geo fﬂf’%?‘ﬁm/ mwyfa, {, » Lol

A Corporation duly Organized and existing under and by virtue of the laws of the

State of M ASLA CZ WS f‘f‘_f

And that I have custody of the records of such Corporation: and that as of the date herein
below recited

+ Ponas E. JewKus Acrocite Privepal  Vike flesdbowit”

(Officer, person who is signing the Contract) (Tiﬂe)/

Authorized to execute and deliver in the name and on behalf of the CORPORATION the
following:
GZA GeoEnvironmental

CONTRACT NO.20180234

DESIGNER/CONSULTING SERVICES FOR WATERSHOP'S POND HYDROPOWER
DESIGN

WITNESS WHEREOF, I have hereunto set my hand and affixed the Corporate Seal

Of such corporation this I3 day of Dﬁc Ein 6 £r” 2017
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CITY OF SPRINGFIELD, MASSACHUSETTS
OFFICE OF PROCUREMENT
36 COURT STREET, ROOM 307, SPRINGFIELD, MA 01103

REQUEST FOR QUALIFICATIONS

RFQ Number 16-190; Professional Design Services for the Implementation of the HUD NDRC
Grant '

Will be received at the Office of Procurement until 2:00 P.M. June 29, 2016 and will be logged
in at that time. Proposals received after the due date and time will be returned unopened.

All packages must be marked with Proposer's business name, the above RFQ number and the due
date.
By: Lauren Stabilo, Chief Procurement Officer

This Request for Proposal is for: Professional Design Services for the Implementation of the HUD
NDRC Grant {Per the attached specifications)

As requested by: Springfield Department of Capital Asset Construction and the Department of
Parks, Buildings, and Recreation Management

THIS FORM MUST BE COMPLETED, SIGNED, AND RETURNED WITH BID.

This Proposal is submitted hy:

(Company Name)

{Company Address)

| SV 7 7

| acknowledge receipt of addenda numbered:

signed by:

{Printed or Typed Name and Title)

/ /

(Signature and Date)

Telephone Number:

Fax;:

Email Address:




ADVERTISEMENT
CITY OF SPRINGFIELD, MASSACHUSETTS
OFFICE OF PROCUREMENT

Sealed Qualifications Packages & Bids for: Professional Design Services for the Implementation
of the HUD NDRC Grant per RFQ No. 16-196

will be received unfil 2:00 PM: June 29, 2016 by:

The Office of Procuremert
Lauren Stabilo, Chief Procurement Officer
36 Court Street, Room 307, Springfield MA 01103
Phone (413) 787-6284 FAX 787-6295

At which time the proposals will be privately opened, logged, and read. Request for Qualifications
documents and specifications will be avajlable for in person pickup during notmal business hours at
the Office of Procurcment begimning on June 1, 2016, or through the City’s website!
www.springfieldcitvhail.com for no charge.

Through the National Disaster Resilience Competition @DRC), the U.S. Department of Housing and
Urban Development (HUD) will provide funding for resilient housing and infrastructure projects to
states and communities that were impacted by major disasters between 2011 and 2013, The City of
Springfield has been awarded an NDRC grant amount of $17,056,880. The City, through its Department
of Parks, Buildings, and Recreation Management (DPBRM) and its Department of Capital Assef
Construction {(DCAC), is seeking to engage one or more qualified multi-disciplined engineering firms to
-provide enginecring designs, consulting, permitting assistance, specifications, and construction
administration services to implement certain portions of the City’s successful NDRC grant application.

The anticipated services will include the development of preliminary and final designs, permit
applications, environmental fmpact studies and anatyses, regalatory permit applications and supporting
documentation, drawings, specifications, and administrative support services to assist the City in Xs
creation of an Urban Watershed Resilience Zone made up of economically-distressed neighborhoods
within which the City will carry out a portfolio of projects presented in the City’s Phase II NDRC
Application {(October 27, 2013). This procurement will cover the general ecological and engincering
consulting needs of the DPBRM, DCAC, and other various City departiments for NDRC-related projects
that will be under the care and control of the DPBRM and DCAC.

The Clity tetains the right to procure similar engineering services outside of any contract entered into as a
result of this advertisement / contract, The resultant terr of the awarded contract will be for one year,
with two additional one-<year renewable options at the sole discretion of the City of Springfield.

The Chief Procurement Officer reserves the right to reject any or all proposals. The City of Springfield

will hold a pre-submission conference on June 16, 2016, at 2:00P M. at the Conference Center at 200
Trafton Road in Forest Park, Springfield, MA 01108, Proposers are highly recommended to attend.

All guestions regarding this Request for Proposals or itz specifications must be received by the Office of
Procurement nio later than June 22, 2016, by 4:30 P. M.




City of Springfield
Professional Services for the Implementation of the HUD NDRC Grant
Department of Capital Asset Construction
Department of Parks, Buildings, and Recreation Management
RFQ No. 16- 190 :
RFQ Due Date: June 29, 2016, 2:00 P.M. EST

L INTRODUCTION
A, General

1. The City of Springfield, MA (City) is inviting proposals from consultants to provide
Professional Engineeting and Consulting Services fhrough its Department of Capital Asset
Construction (DCAC) and its Department of Parks, Buildings, and Recreation Management
(DPBRMD.

2, The City of Springfield (“City”) is seeking the services of a qualified “Designer” as defined in
M.G.L. Chapter 7C, §§ 44-57, to provide professional design services design and construction
administration services for the project entitled; “Professional Services for the Implementation of
the HUD NDRC Grant. As referenced by Chapter 7C, Designer services for the overall project
may be done as a distinct two-step process, including the ranking of proposals followed by
interviewing of the finalists by the City of Springfield Designer Selection Panel.

B. Project Cost

1. The total estimated construction cost for this potential Project is $3.5 Million, depending npon.
the project scope and solution that is agreed upon by the Owner and that are ultimately approved
by the Department of Capital Asset Construction, Department of Parks, Buildings, and
Recreation Management, and the City Council. The Fece for Designer Services is not to exceed
Ten Percent (11.5%) of the total ECC cost and represents a sef fee for the services covered under
this RFQ.

C. Pre-Submission Conference

The City of Springfield will hold a pre-submission conference on June 16, 2016, at 2:00 P.M. in
the Conference Center at 200 Trafton Road in Forest Park, Springfield, MA 01108, Firms
wishing to submit a response to this REQ/P are encouraged {o attend the conference. Agents who
are not full time employees of a submitting firm are not eligible to attend the pre-submission
conference.

D. Contract Award

1. In genexal, confraci(s) resulting from this solicitation will be awarded to the qualified
Proposers, whose proposals, costs, and/ or presentation / interview will be the most advantageous




to the City of Springfield to provide the required services. No contract will be effective until the
City and selected Proposer sign a contract and the City issues a Notice of Award.

2, The City has not made a determination as to the number of firms fo be selected for this
coniract; however, it is anticipated that only one firm will be selected.

. Contract Term

The proposed contract to be awarded by the City wili be for the term. of One (1) year, and the
City will retain Two (2) one-year in length renewal options, to be exercised at the City’s sole
discretions. The City of Springfield Office of Procurement will submit a renewal in writing upon
approximately Sixty (60) days® notice.

F. Sample Contract, Terms and Conditions

1. Please see attached sample contract for Designer/Architect Services (Attachment A), This
contract has been attached for reference putposes only. This RFQ and the selected Designer’s
proposal will be appended to and become part of the Contract for Designer Service. Any
Designer selected as a result of this RFQ will be required to execute a Contract for Designer
Services with the City that is similar to the document attached hereto,

. 2. The successful Proposer will be required to provide a cerfificate of liability insurance, at the
fime of contract execution, indicating mintmum coverage of 10% of the total cost of the project
or $1 Million Dollars, whichever is less,

3. The successful firm/individual must comply with all applicable federal, state, and local laws
and regulations, particularly MHC regulations and administrative procedures, including the
City’s review of DCAM and Designer Selection forms, and the ability to acquire the necessary
INSDIERCce.

G. Pertinent Dates

RFQ/P Advertisement Date June 1, 2016

Pre-Submission Conference June 16, 2016, 2:00 P.M. Forest Park
Conference Center.

¥inal Date for RFQ Questions June 22, 2016, 430 P.M.

RFQ Submission Date June 29, 2016

Consultant Interviews (if necessary) No Later than Jaly 2016

Contract Award Date No Later than August, 2016

1L SUBMISSION PROCEDURES AND INFORMATION
A, Questions

1. Bidders may submit written questions via e-mail by fune 22, 2016. All inquiries related to the
requirements should prominently refer to “RFQ No. 16-199, Professional Services for the




Implementation of the HUD NDRC Grant”, list the opening date, and be emailed o Theo
Theocles at ttheocles@springfieldcityhall.com, or faxed to the following address:

Theo G. Theocles, Esq. Deputy Procurement Officer
36 Conxt Street, Room 307, Springfield, MA 01103
Phone: 413-784-4898
Email: ttheocles@springfieldcityhall.com
Fax: 413-787-6295

2. The resultant contract will be administered by:

Peter J. Garvey
Director, Deparfment of Capital Asset Construction {DCAC)

3. Any inquiries related to this RFQ moust be made in writing, submiited to the Office of
Procutement by the date identified in this REQ. Inquiries submitted after the time and date
specified will not be addressed. Oral questions will not be accepted at the pre-submission
conference and, if necessary, addenda will be issued. Oral or written questions or inquiries will
not bie accepted trom any third party agents or brokers.

4, The City will issue rcsponses to inquiries and any other corrections, amendments and
additional information which it deems necessary in written addenda issned prior to the closing
date. Addenda will be emailed 1o all vendors whom requested specifications from the office of
procurement. Each proposer must indicate that they have read and reviewed any and all addenda
and their proposal addresses any and all modifications contained in said addenda.

B. General Instructions

1, The City considers any information, which may have been released either in writing or orally
prior to the issuance of the official RFQ to be preliminary in nature and the City shall not be
bound by any such information.

2. All proposers shall fumnish all information required in this RFQ. Failure to submit alf required
material will result in the Submission being rejected by the City. The person signing the
proposal must initial any erasutes or changes that appear in the response for the response to be
valid.

3. Brokers are not allowed to submit proposals on behalf of any firm and submissions will only
be accepted from firms licensed to do work in the Stafe of Massachusetts, Persons signing the
proposal must have the authority fo bind the submitting firm to the City of Springfield for any
and all tasks if the firm is selected by the City.

4. Where potential Professional Engineering services are set forth in the RFQ, the City will / may
consider proposals / disciplines for services other than those listed in this RFQ.

5. Proposers may not submit alternate proposals.




C. Restrictions on Contact with City Employees

Perspective proposers are advised that, from the date of advertisement of this RFP until the
award of any resultant contract, they are not permitted to contact any City employee about any
matter related to this REPQ, unless they have received the permission from the Office of
Procurement. The restriction also extends to any broker / agent representing any firm.  Any
violations of the restriction clanse commitied by a firm, or broker / agent of a firm, are grounds
for rejection of their bid.

D. General Submission Requirements
1. Submit One (1) original and Six (6) eopics of the entire submission package. Please mark
original clearly.

5. Submissions must be received to the Office of Procurement before 2:00 pm on June 29, 2016
at 2:00 P.M. EST.

3. Proposers are recommended to include their firm name and complete address on the outer
envelope and/or package enclosing the submission. Proposals shall be addressed to:

Ms. Lauren Stabile, Chief Procurcment Officer
36 Court Street, Room 307, Springficld, MA 01103
Phone: 413-787-6284
Fax: 413-787-6295

4. Proposal must be clearly identified by marking the package or envelope with the following:

“Professional Services for the Implementation of the HUD NDRC Grant”,
City of Springfield RFQ No. 16-190
Closing Date: June 29, 2016, 2:00 P.M. EST

5. Proposals are due by 2:00 pm on the closing date listed above. No proposals will be accepted
after the closing time. Proposals may be delivered to the Office of Procurement at the address
listed above between the hours of 8:30 am and 4:00 pm Monday through Friday, excluding
holidays ohserved by the City, except date duc submission. Proposers are responsible for
informing any commercial delivery services of all delivery requirements, and for assuring that all
pecessary information appears on the outer wrapper of the package as directed. The City will not
accept electronic or telegraphic proposals.

E. General
1. Withdrawal Applicants may withdraw an application as long as the written request to

withdraw is received by the City of Springfield Chief Procurement Officer priot to the time and
date of the proposal opening.




9. Public Record. All responses and information submitted in response to this RFQ are suhject to
the Massachusetts Public Records Law, M.G.L. chapter 66, sections 10, and chapter 4, section
7(26). Any statements in submitted responses that are inconsistent with the provisions of these
statutes shall be disregarded,

3. Walver/Cure of Minor Informalities, Errors and Omissions. The City reserves the right to
waive or permit cure of minor informalities, errors or omissions ptior to the selection of a
Respondent, and to conduct discussions with any qualified Respondents and to take any other
measures with Tespect to this RFQ in any manner necessary to serve the best interest of the City
and its beneficiaries.

4. Reiection of Responses, Modification of RFQ. The City reserves the right to reject any and all
tesponses if the City determines, within its own discretion, that it is in the City’s best mnterests to
do so. This RFQ does not commit the City to select any Respondent, award any coniract, pay
any costs in. preparing a response, or procure a costract for any services, The City also reserves
the right to cancel or modify this RFQ in part or in its entirety, or to change the RFQ gunidelines.
A Respondent may not alter the RFQ or jts components.

5. All words, signatures, and figures submitted on the proposal shall be typed or writtenn in ink.
Proposals that are conditional obscure, or which contain additions not called for in the
specifications, erasures, alterations or irregularities will be rejected,

6. The City of Springfield reserves the right to reject proposals, to waive technicalities, to
advertise for new proposals, or to make awards that may be deemed to be in the best interests of
the City.

7, All proposals, discs, plans, CAD drawings, data collected, and reports become the property of
the City.

8. All documents prepared for the project shall remain the property of the City of Springfield.
F. Incurring Cost

The City shall not be held liable for any proposal preparation or, if awarded a contract, for any
pre-contract activity or costs incurred by any proposer in the preparation of their proposal,
preparation or presentation at an interview, during any negofiations regardiog the contract, or in
execution of the contract. '

G. Oral Presentations / Interviews

The City may require proposers to give oral presentations / interviews regarding their proposal
and / or to demonstrate the firm’s capabilities to provide the City of Springfield with the
necessary services required under the contract. Agents end / or brokers of any proposer will not
be allowed at any presentaiion or interview. If shortlisted for an interview, the proposer will be
notified of the exact requirements fo be addressed at the interview.




H. Examination of Specifications

The proposer shall carefully examine the RFQ and all other documents and data associated with
fhis contract, and become familiar therewith. The Proposers shall not at any time after executing
a contract, make any claims whatsoever alleging insufficient data or incorrectly assumed
conditions, nor shall he claitn any misunderstandings with regard to the nature, conditions, ox
character of the wotk to be completed under this contract, and shall assume all risks resulting
from any changes in the conditions which may occur during the progress of the work.

1II. FORMAT OF RFQ RESPONSES

A. Submission Format
1. The submission package should be in the scquence and format listed as follows. Submission
should have divider pages and be titled as stated.
1. Cover Letter
.  Executive Summary
iif.  Tab 1-- Team Organization
iv.  Tab 2-- Designer Application Fortn
v. Tab 3 --Background of Firm
vi,  Tab 4--Professional Personnel
vii,  Tab 5 —Hourly Rates
viii. Tzb 6 — Quality Assurance Plan
ix, Tab 7 — Affirmative Action Plan
x. Tab 8 — Section 3 Compliance Plan

B. Cover Letter

1. At a minimum, the Cover Letier must:
i.  Provide a summary of similar experience
i,  Identify the Project Manager
i State that the submitting firm has an office in the State of Massachuseits

jv.  State that the Project Manager is a Registered Professional Engineer in the State of
Massachusetts and has been with the current firm for a minimum of 3 years.

¢. Includes a statement that the proposer accepts all terms and conditions contained in the
RFQ

vi. Provide a statement that addenda have been received, reviewed, and accepted as part of
the response fo the RFQ




C, Executive Summary

1. This section should include a brief overview of meterials included in the following sections
and include all roquested statements of exceptions noted by the proposer.

2. This section should also inchude all of the required forms fully executed including:
i.  RFQ/P Cover Page
#i,  Affirmative Action Plan
iii,  Tax Certification Affidavit for Contractors
iv.  Collusion or Fraud Statement

D. Tabs
Each Section must be tabbed and titled as requested below:

1. Tab 1 -~ Team Organization

‘I'he proposer must provide a listing of required services that the firm will be providing, along ' |
with which services will be provided by any sub-consultants, The proposer must also submit an i
organizational chart that clearly identifies the Project Manager, the services that will be
provided, the individuals who will be providing those services, and which firm they are
assoviated with, if they are with & sub-consuitant.

2. Tab 2 — Designer Application Form

The proposer must submif a completed “Standard Designer Application Form. for Municipalities
and Public Agencies not within DSB Jurisdiction (Updated May 2014)". A copy of the form can
be downloaded i Word format or PDE format from www.anass.gov website. The primary firm
is tesponsible for completing all sections of the form, and a completed section 8B rmast be
submitted for each sub-consultant,

3. Tab 3 — Background of Firm — Projeci Experience

Please include the following information. in this section:
» Firm Name
e Parent Company (if any) and year acquired
e Year Established
»  Any former name that firm has been known by

¢ Business address of Parent Company (if any)
« Business address of office to be in primary charge of the work
e Name of Project Manager

» Name of Person to Contact with any questions about proposal




» Name of Firm Principals, where registered and current professional standing

» Type of Services that primary firm is qualified to provide.

» Listing of Primary Firm and Sub-consultant Qualifications
This section should also include a natrative section on relevant experience of the primary firm
and all inclyded sub-consultants. Individual project pages are acceptable; however, all
experience listed should only be from the last 10 years to be considered relevant. Project

information should include references. If you are subcontracting any work you may not use cost
plus a percentage of cost (markup) to their billing.

4. Tab 4 — Professional Personpel - Resumes

‘This section should inchude resumes of all individnals from the primary firm and sub-consultants
to be involved in this assignment with the City of Springfield, The resumes shall be limited to
two pages in length, include the mumber of years an individual has been with. the cutrent firm and
identify which specific area of expertise the individual will provide under headings such as:

s Civil Engineer

o Structural Engineer

e Landscape Architect

« Hlectrical Engineer

¢ Geotechnical Engineer

» Hydraulics Engineer

¢ Land Surveyor

» Environmental Engineer

» Licensed Site Professional

» Construction Administrator / Inspector / Management

e  Architect
The resume of the Project Manager cannot be more than 2 pages in length. The Project Manager
must have;

s A minimum of 10 years® experience

s Bachelor’s Degree in Engineering

e Must have been with the eurrent firm for a minimum of 5 years

» Mustbe a- registered Professional Engineer in Massachusetts

e Must have acted as Project Manager on similarly-sized Contracts in the recent past with
the current company.




5, Tab 5 — Fee Schedule - Hourly Rates

The proposer shall include in this seetion a complete list of hourly rates for the priary fitm and
for all swb consultants. The rates should be in a combined format rather than separate sheets for
each firm, if appropriate. Contractor must also identify how project expenses will be addressed
and chatged. If you are subcontracting any work you may not use cost plus a percentage of cost
{markup) in their billing.

Proposers must state in the Executive Summary portion of their submittal if they will renew the
contract for the second and fhird years at the hourly rates included in the original submission or
if new hourly rates will be submitted.

6. Tab 6 — Quality Assurance Plan

The proposer must include a copy of the firm’s Quality Assurance Plan in this section. The
selected consultants shall perform all work to the highest standaxds of professional care, The
consultant shall establish and maintain a Quality Assurance Plan, subject fo the City’s approval,
setting forth the Consultant’s policy for Quality assurance and procedures for implementing that
policy. Such plan must apply to all cmployees engaged in work under this assigrment, include
regular and written procedures for performance of all project activities, and provide sufficient
sformation o senior managers 1o enable effective supervision of project. The submitted Quality
Assurance Plan must provide deteils of your jnternal confrol system, which controls the
following areas at a minfmum;

i, Design Review and Quality Assurance
ii.  Project Scheduling
iii.  Personnel Assignments and Scheduling

iv.  Financial Conirol
7. Tab 7 — Affirmative Action Plan
The propeser must submit a copy the prime fimn’s Affirmative Action Plan. Please provide in

this section your firm’s policies and goals in regards to the recruitment of minority men and
women, Sce Attachment I for other required information and forms to be submitted.

8. Tab 8 — Section 3 Compliance Plan

The proposer must submit a copy the prime firm’s HUD Section 3 compliance plan and must
agree to abide by the teguirements of Section 3 of the Housing and Urban Development Act of
1968, as amended, 12 U.S.C. 1701u (Section 3). Section 3 is a provision of the HUD Act of
1068 that helps foster local economic development, neighborhood economic improvement, and
individual self-sufficiency. The Section 3 program requires that recipients of cerfain HUD
financial assistance, to the greatest extent feasible, provide job training, employment, and
contracting opportunities for low- or very-low income residents in connection with projects and




activifies in their neighborhoods. Please provide in this section the prime firm’s policies and
goals in regards to compliance with Section 3 as it applies to this project.

IV. EVALUATION PROCEDURE AND CRITERIA

A, Submission Requirements

Any proposer who does not meet ali of the outlined submission requirements, including
submission of all necessary forms and documents, will be rejected, deemed non responsive, and
will not be considered for the contract,

B. Selection Committee

The City will be assembling a selection committee for this project. At this time the mernbers
have not been. identified.

C. Selection Process
The City will be nsing a two-step sclection process -

1. STEP 1 - Upon receipt of all submissions deemed to meet all of the outlined submission
requirements; the selection committee will review independently all of the proposals using the
Consultant Ranking Form located in Attachment C for each Proposer. Proposers will then be
ranked from highest to lowest based upon scores achieved.

5. STEP 2 - If deemed necessary by the City, oral presentations / interviews will be held by the
City. Specific selection criteria used in the interview process will be distribuied to the firms
selected for interviews.

3. A determination has not been made as to the number of firms to be selected for this contract;
however, there may be more than one firm selected.

D. General Selection Criteria

1. The following general criteria shall be used to evaluate the firms submitting proposals:
i, Proposer / team provides all necessary services required by the City
il.  Proposer has provided similar services to similarly sized comprunities in Massachusetts

fii,  Project Manager possesses significant diversified engineering experience applicable to
the City of Springfield’s project

iv.  Understanding of the work reguirements
v.  Qualifications of Personnel
vi.  Necessery resources to complete assigned tasks
vii. Compliance with Affirmative Action Requirements

viil.  Quality of Oxal Presentation / Interview, if required




E. Minimum Evaluation Criteria

1. Proposers must meet the following minimum. requirements:
i, Ten (10) years® experierce of providing similar on-call engineering experience
ii.  Project Manager must have & minimum of 3 continuous years® service with current firm
#,  Must meet all Affirmative Action requircments
iv.  Must meet all HUD Section 3 requirements
v.  PFirm must have an office in the State of Massachusetts

vi.  Be a qualified Designer with the Meaning of M.G.L. Chapter 7 C, section 44, emoploying a
Massachusetts registered architect tesponsible for and being in control of the services to
be provided pursuant to the Contract.

7. All of the above minimum evaluatidn criferia must be addressed in the Cover Letter submitted
to the City of Springfield.

V. SCOPE OF WORK
A. General

1. Through the National Disaster Resilience Competition (NDRC), the U.8. Department of
Housing and Urban Development (HUD) will provide funding for resilient housing and
infrastructure projects to states and communities that were impacted by major disasters between
2011 and 2013. The City of Springfield has been awarded an NDRC grant amount of
$17,056,880.

2. The City, acting through its Department of Capital Asset Construction (DCAC) and its
Department of Parks, Buildings, and Recreation Management (DPBRM), is seeking to engage
one or more qualified multi-disciplinary engineering firms to provide engineering designs,
consulting, permifting assistance, specifications, and construction administration services fo
implement certain portions af the City's successful NDRC grant application,

B. Anticipated Services

1, The anticipated services will include the development of preliminary and final designs, permit
applications, environmental impect studics and analyses, regulatory permit applications and
supporting documentation, drawings, specifications, and administrative support services to assist
the City in its creation of an Urban Watershed Resilierce Zone made up of economically-
distressed nejghborhoods within which the City will carry out a portfolio of projects presented in
the City’s Phase Il NDRC Application (October 27, 2015). This procurement will cover the
general ecological and engineering consulting needs to the DPBRM and the DCAC other various
City departments for NDRC-related projects that will be under the care and control of the
DPBRM and DCAC.




2. 9ome of the services may include:
i, Consultation and Advice
ii. Feasibility Studies
1ii, ' Field Investigation and Data Collection

v,  Schematic, design development, and consiruction documents, drawings, specifications
and publically-procured construction bidding documents

v.  Envircnmenta! Assessmenis
vi,  Engineering Reports
vil.  Municipal Park Design
viii,  Low Impact Development and Sustainable Design
ix. Lake and Pond Evahation, Assessment, and Management
¥, Land Surveying
xi.  Construction Cost Fstimating
xii.  Design Services, whole ot in part
xiii.  Value Engineering
«iv.  Small Scale, Low Impact Hydropower Assessment, Implementation, and Permitting
xv. Construction Management and Inspection
xvi,  Materials Testing — Design
xvii. Materals Testing - Consiruction
xviit,  Bxpert Testimony

xix., Assistance to the City’s Office of Procurement in securing construction bids and
awarding contracts

xx. Administering and observing constrnction activities
xxi,  Assistance in start-up, assessment of capacity, and operation of facilities
xxii.  Dam studies and designs
xxifl,  Preparation of O&M Manuals

3. The Consultant may be required to accomplish projects which require special expertise and/or
are too large for execution by City staff. Typical areas of expertise to be needed under this
agreement may include but are not limited to:

i Ilazardous Materials / Environmental Site Assessments
ii.  Building Inspections and Assessments

fii.  Geographic Information Systems

jv.  Land Surveying

v.  QGeotechnical Engineering




vi,  Architectural Services

vii,  Landscape Architecture
viil.  Applied Hydraulic Engineering

ix,  Small-Scale Hydropower Engineering and Permitiing

¥, Mechanical Engineering

xi,  Elecfrical Engineeting

xil.  Environmental Permitting
xiti.  Environmental Sciences and Hngincering
xtv.  Construction Ingpection & Administration
4. The selected engineering firm(s) will provide a wide range of design and specialized
consulting services through the medium of appropriately staffed divisions, sub-consultants or
subsidiary organizations. To be properly qualified to render specialized engineering services, the

division, sub-consultant or subsidiary organization must be directed by a professional engineer
with training and experfence in the specialized ficld.

5. The Consulfants will have prime responsibility for all aspects of the projects as essigned. It is
understood that the Consultant selected may not have on-staff all of the fields of expertise, and
engaging sub-consultants may be nccessary on some projects,

6. With regard fo sub-consultants, if firms idenlify specific outside firms to prove cettain
services, the required information identified in Section XX of this doctment. Depending upon the
services identified, it may be necessary to have the sub-consultant attend the oral presentation /
interview, if invited.

7. This procurement and scope of services will be limited to the extent that statutory procedures
govern the selection of engineers for certain types of projects,

ATTACHMENTS
Attachment A: Draft Contract for Designer Services with City of Springfield (Example

copiract form for reference only). The Attachment includes pertinent
Federal Procurement Statutory Lamguage.

Atiachment B: Designer Application Form — DSB 2014
Attachment C: Comparative Critetia to be used by Evaluation Comunittee

Attachment D; Torms and Certifications to be cornpleted und submitted with proposal:




1. Request for Qualifications Cover Sheet, Signed (This is the RFQ
Cover Sheet and is not actually included in Attachment D, but is
still required for submission)

2. Tax Certification Affidavit

3. Coltusion/Fraud Statement

4. Affrmative Acton Forms and Corresponding Affirmative
Action Plan

5, Debarment Certificate

End of Request for Qualifications for Designer Services
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City of Springfield

Office of Procurement

36 Court Street - Room 307
Springfleld, Massachusetts 01103

Attention: Lauren Stabila, Chief Pracurement Officer

RE: Bid Number SPG-16-190
Profassional Design Services for the Implementation of
the HUD NDRC Grant

Dear Ms. Stabilo;

G7A GeaEnvironmental, Inc. {GZA) Is pleased to submit to the City of Springfield our Statement
of Qualifications to provide Professional Desigr Services as outlined in your Request for Qual-
Ifications {RFQ, received June 10, 2016). GZA has been providing professional services {o the
hydropower industry far decades. The hydropawer industry is a multi-disciplinary sector, and
GZA is a multi-disciplinary firm. Owners of hydroelectric dams have long counted on GZA's
extensive experience in the fields of civil, hydrologic, and dam engineering to assist them In
constructing, repairing, and maintaining their structures. GZA now provides a wider ranga ser-
vices, including licensing, permitting, environmental studies, and design of new or
rehabilitated small hydroefecttic facilities. GZA understands that licensing and permitting can
often be the higgest challenge to successfully bringing a hydroelectric project on-line, GZA can
guide a client through the Federal Energy Regulztory Commission (FERC) licensing process by

liminary Permit application through the License or Exemption process, State and local permits
are important, too, and GZA's experience In dealing with multi-agency permitting situations is
invaluable for such projects.

GZA has aver 550 employees in 27 offices throughout the Northeast and Midwest and is head-
quartered in Norwood, Massachusetts. We also have Massachusetts offices in Newburyport,
Hingham, Boston, and Springfield, which is GZA's proposed “prime work location” if selected
for this assignment. Located at 1350 Main Street in the MassLive building, GZA’s prime work
location is immediately next door to Springfield’s City Hall and includes 25 employees, one
of which is GZA’s proposed Project Manager and Principal-in-Charge: Tom lenkins, P.E.

Mr. Jenkins has practiced civil engineering in western Massachusetts for twenty-seven years
and has worked directly and continuously with various City of Springfield departments for aver
twenty-three years. Mr. Jenkins joined GZA in 2007, after fourteen years with Baystate Envi-
ronmental Consultants in East Longmeadow. His knowledge of City practices, organization,
and infrastructure is vast and diverse. City departments and staff have come to rely on his
experience and understanding of the City’s technical affairs as almost an extension of them-
selves. Springfield’s unigue and impressive history is one of Mr. Jenking’ personal interests,

An Equal Opportunlty Emplayer M/FAV/R

providing technical, environmental, and filing preparation services all the way from the Pre- .




lune 29, 2016

15.Pocoo3L.1y

Professianal Design Services for the
Implementation of the HUD NDRC Grant
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and his involvemeant in the maintenance and beiterment af City facilities and amenities is a great source of per-
sonal pride.

We understand that the City of Springfield desires a consultant with an intimate understanding of thair issues and
concerns. GZA has a proven history of providing this level of service to City departments. Designer services for
the HUD NDRC Grant implementation will require rapid project understanding and Immediate action in order to
meet the Grant's schedule demands. GZA is structured to provide the required level of service—our Springfield
location allows us to be with City staff or on the jobsite immediately, and our knowledge and understanding of
City Issues and the content of the City's NDRC Grant application will result in our professionals being productive
without delay. To assist GZA with this assignment, we have put together an imprassive team which is described
in detail in our Statement of Qualifications.

We anticipate that the City may receive a number of proposals from other firms. Respecting your review timetable
artd to summarize what distinguishes GZA from other firms, we highlight our:

« Pro-active and highly experienced staff who understand both the technical and regulatory issues relative
to the built and natural enviranment in Springfield;

»  GZA’s multi-disciplinary services and experience;
¢ (GZA's Springfield presence, which is cost effective and responsive; and

¢ Prlor successful history and understanding of providing consulting services to the City of Springfield, es-
peclally as related to the Clty's successful Phase Il NDRC Grant application submitted October, 2015,
Lastly, GZA has reviewed the City’s website on multiple occasions for any addenda to the City's RFQ, Finding none,
GZA accepts all terms and conditions in the original RFQ as received,

The enclosed sections of thls proposal follow the format and sequence specified in the RFQ. We have attempted
o be as concise as practical to provide an accurate yet thorough understanding of GZA. We would welcome the
opportunity to discuss this propesal with the Selection Committee, Should you have any questions, please contact
Tom Jerkins at (413} 726-2121. Thank you far this opportunity to express our interest.

Very truly yours,
GZA GEOENVIRONMENTAL, INC.

P

#1
S //_.j !
/AN //
A
v " L
Ler(aci W. Cox, P.E.

Civil Engineer / Principal

homas E‘,J{e
Project

"Davis, Ph.D., PWS, CPSSc
Associate Princlpal / Senior Environmental Scientist

enclosures

An Equal Opporunlty Employer M/F/V/H
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“Proactive By Design”

The Clty of Springfield and the
Deparimert of Capital Asset Construction
may ask aiter reviewing several proposals

and qualifications for Designer Services for
the Implementation of the HUD NDRC
Grant,

"What do GZA's empioyees, cilents, and
other cities and towns soy mukes GZA
unigue and different thon other firms with
similar technical capabilities, services, and
experfence?”

© Answer: GZA is Proactive by Pesign.

GZA has a preactive company culture, This
is our unique way of doing business and
how we strive for excellence and perform
our work for you,

We are proactive in:

Communicating - We reach out to you to
avold any surprises. We strive o return
calls, émails, and incoming
communicaticns on your required
schedule. We meet face to face, actively
fisten to you and learn your needs,
objectives, scheduie and ather projact
constrainhts.

1dentifying Cote issues and Risk
Alternatives — Wa cperste In uncertain
enviranments 50 we assess hazards,
possible exposures, and risks, We invalve
Independent quality control speclalists on
the team. We 3ssess proven solutions and
technologies and are open 1o new
approaches,

Taking Ownership — Your needs and
battom Hine are our bottosm fine. We ask
ownership questions, engage stakeholders,
nut ourselves it your position, and také full
respopisibility for our work,

Page |a

EXECUTIVE SUMMARY

GZA is a multi-discipfinary consulting firm which distinguishes Itself by
focusing on responsiveness and communications with our clients, perhaps
best exemplified by the services that our local office has provided to the City
of Springfield for so many years. Coupled with GZA's in-depth knowledge of
the Clty's practices, organization, snd infrasiructure, our technical strengths
will provide cost effective and responsive services to fulfill the City’s needs.

G7ZA's Statement of Qualifications package dernonstrates our approach to
fulfill the City's need for professional designer and consulting services for the
implementation of the HUD NDRC Grant. GZA was Intimately invelved in the
preparation of the City’s Phase Il NDRC Grant application package,
culminating in submission of the application to HUD In October, 2015 We
provided timely technical advice, expertise, and perspective in helping shape
the City's cancepts and develop the final proposal and estimates of cost for
resiliency improvements throughout the Urban Watershed Restliency Zone.
We worked intimately with representatives from the City’s NDRC consultant,
GCR Incorporated, Project Partners, and the following City departments and
agencies:

Administration and Finance;

Capital Asset Construction;

Disaster Recovery & Compliance;

Forestry,;

Information Technology;

Office of Housing;

Office of the Mavyor;

Parks, Bulldings, and Recreation Management;
Planning and Economic Development; and
Public Works

To provide the City of Springfield with the most comprehensive services, GZA
has assembled an impressive team of professionals offering comprehensive
expertise combining specialized hydropower expertise and Industry
leaderships with a full range of engiheering, environmental, and consulting
sarvices, The following sections of GZA’s Statement of Qualifications
package introduces GZA's capabilities and background, and introduces the
City of Springfield 1o our selected subcontractars, including:

« Alden Resesrch Laboratory, inc, — Fisheries Suppaort

« HDR, Inc. - Regulatory Support

« Heritage Surveys, Inc. —- Topegraphic and Boundary Surveys

¢ Hydropower Consulting Specialists — Small-scale Hydropower

Operations (WBE)

statement of Quatifications

Professional Design Services for the Jmplementation of the
HUD NORC Grant for the City of Springfleld, Massachusetts
RFOL# 156-100
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EXECUTIVE SUMMARY

Section 1 of GZA’s Statement of Qualifications pacikage includes a description of GZA and our proposed subcontractor
team, including GZA's Project Manager / Principal-in-Charge, the other professionals that will be involved in the project,
and an organizational chart identifying GZA's team and organization.

Section 2 provides completed Designer Application Forms as requested.

Section 3 includes specific qualifications of GZA and our proposed subcontractors. We have also included a brief
description of GZA’s understanding of the hydropower aspects of the proposed project, and Section 4 provides resumes
of the key professionals from GZA and each of our subcontractors.

Sectlon 5 provides hourly rates for GZA personnel and each of our proposed subcontractors, GZA wili honor the enclosed
rates throughout the flrst year of our contract, and wilt limit any adjustments in the second or third years to any increases
in the Consumer Price Index City Average — All Urhan Consumers.

section 6 provides the City of Springfield with GZA's Quality Assurance Plan. Alsa included are two related documents,
namely the Corparate Quality Contral Plan and the corporate guidelines for Review of Personne! Work Products. Both
offer Insight into how GZA approaches QA/QC and the importance of these policies to the successful developtent of
projects for our clients, including the City of Springfield.

GZA's corparate Affirmative Acticn Policy, February 16, 2015, is included in Section 7 of our Staterment of Qualifications
package, GZA prohibits discrimination in employment on the hasis of race, color, religion, creed, citizenship status, marftal
status, national origin, sex, sexual orientation, Vietnam Era Veteran status, age, and disahility.

Lastly, Section 8 addresses GZA's compliance with Section 3. Inshort, GZA agrees ta ahide by the reguirements of Section
3 of the Housing and Urhan Development Act of 1968, as amended, We have completed many recent assignments with
the City of Springfield subject to Sectinn 3 requiremnents.

Immediately following this Executive Summary are the required fully executed forms listed below:

RFQ Cover Page

Affirmative Action Form

Tax Certification Affidavit for Contraciors
" collusion or Fraud Statement

Deharment Certificate

The enclosed subsequent Sections of GZA's preposal follow the format and sequence specified in the RFQ, We have
altempted to he as concise as practical to provide an accurate yet tharough understanding of GZA and our proposed
subcontraciors. We would welccme the opportunity to discuss GZA's Statement of Qualifications with the Selection
Committes. ‘

Should you have any questions, please cantact Tam Jenkins at (413) 726-21121,

Statement of Quatifications
Page |2
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Professional Design Services for the Imglettientation of the
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GITY OF SPRINGFIELD, MASSACHUSETTS
OFFICE OF PROCUREMENT
36 COURT STREET, ROOM 307, SPRINGFIELD, MA 01103

REQUEST FOR QUALIFICATIONS

REQ Number 16-190; Professional Design Services for the Implementation of the HUD NDRC
Grant

Will be received af the Office of Procurement until 2:00 P.M. June 28, 2046 and will be logged
in at that time. Proposals received after the due date and time will be returned unopened.

Al packages must be marked with Proposer’s business name, the above RFQ number and the due

" date.

By: Lauten Stabilo, Chief Procurement Officer

This Request for Proposal is for: Professiohal Design Setvices for the mplementation of the HUD

' NDRC Grant {Per the attached specifications)

As requested by: Springfield Department of Capital Asset Construction and the Department of
Parks, Buildings, and Recreation Management

THIS FORM MUST BE COMPLETED, SIGNED, AND RETURNED WITH BID.

This Proposal is submitted by: _ GZA Geofnvironmental, Inc,
(Gompany Name)

1350 Main Street, Suite 1400 - Springfield, MA 01103
(Company Address)

| acknowledge receipt of addenda numbered: . N . .

signed l?yﬂ' ) Thomas Jenkins - Vice President L
' 4 (Rrinted or Typed Name and Title)

AR e
e, \e ML, b 291 16

. LY L/
/ @n@a a}d Date)

Telephone Number: __413:726-2100

Fax; 413-732-1249

Email Address: thomasjenkins@gza com




DESIGNER’S SERVICE
Affirmative Action Form

The undersigned bidder/proposer hereby certifies he/she will comply with the minotity/woren workforce
percentage tatio and specific affirmative action goals contained in this contract and will make good faith best
efforts to comply with the Minotity/ W omen Business Enlerprise goals under these contract Provisions, as
well as al other requirements deemed necessaty by the Contract Compliance Qfficer for this type of
conitract,

NAME OF PROJECT Professional Design Servicesforthe ~ BIDNO,_16-190
Implementaionof the HUD NDRC Grant

Is your company at least 51% owned and controlled by one of the followmg group’s members?
Please check the appropriate categories.

MALE_x Black Amiah .
Hispanic Caucasian X
Alaskan Native Cape Verdean____
FEMALE American Tndian

"
N
] Human Resources Coordinator

Sipmatare of Biﬁdel‘/froposer (authorized representaﬁv:) Title
GZA GeoEnvironmental, Inc. Tune 29, 2016
Name of Firm Date

THE AWARDING AUTHORITY SHALL REJECT ANY BID/PROPOSAL NOT ACCOMPANIED
BY THIS CERTIFICATION. THIS FORM MUST BE SUBMITYED BY THE BIDDER WITH THE
BID/PROPOSAL, AND SIGNED BY THE BIDDING COMPANY IF THE REQUIRED
INFORMATION IS PROVIDED OR NOT.




TO BE INCLUDED IN ALL SPECIFICATIONS

COMPLIANCE WITTI FEDERAL, COMMONWEALTH OF MASSACHUSETTS, AND CITY OF

SPRINGFIELD TAX LAWS,

A, COMPLIANCE WITH TAX LAWS
The conitractor must be in contpliance at the fime it submits ts bid and afterwards if yelected as the contra ctor, with all
Federsl, Commonwealth of Massachusetts and Cify of Springfield tux laws, the contractor will be disqualified from the bidding

procedure,

B, TAX CERTIFICATION ATFIDAVIT.
The cortiracior must complete and retuen the Tax Certification Affidavit with the contractor’s bld/proposal. Failure to complefe
and retorn the Tax Certification Affidavit will disqualify the condractor from the bidding procedmre.

¢, VERIFICATION OF COMPLIANCE WITH TEDERAL AND MASSACHUSETTS TAX LAWS.
I the City of Sprivgfield discovers that the contreetar is not in compliance with Federal or Massachugetis tax taws, the
contractor shall be excluded from the bidding precedurs,

D, COMPLIANCE ‘WYTH THE CITY OF SPRINGFIELD TAXES, '
T the City of Springtield discovers that the contractor owes the City of Springfield any assessments, excise, property of other
tages, including ahy penalties and intetest thercon, the contractor shall be excluded from the bidéing procedure.

The contractor at all times during the term of an awarded contract sha'l obsotve and abide by all Federal, Commonwealih of
Massachasetts and City of Springfield tax laws aod remain in compliancs with such laws, all as amended.




r
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TAX CERTIFICATION AFFIDAVIT FOR CONTRACTS

04-2393851
Fedatsd Identifleadion Number

Individusl Soclsl Security Number State Identifleation Number

Comprny! GZA GegEnvironmental. Ing. . —

10, Bex (If any): Bireet Address Oubyt 1350 Main 8t - Suite 1400

Clty/StatefZhp Codes Springfield, MA 01103 .

Talephont Muniber! _A13-726-2100 . ToxNumbers __413-732- 1249 Email:_thomas;jenkins@gza.com

List nddrass{es) of all afiter property awned by company b Springlieldr
Please Jenilfy if the bidderipraposer i'%a

Gorporatlon

Tndividust Wame of Individoak e
Parlnerihip . Numes of 2l Pactnerss B

Eiwiged Linblity Company Murnes of Al Managers!

Llmited Linbiity I'aﬁnmhip s Nnmey of Parinees e
Limlted Parinership N Nomes of ull General Prvtoerst

You musi complete ihe follawing cerlifications nod huve the sigy atutt(s) notarized an ho liney Lelow. Any certification that
Aoes not appily to you, write N/A in the blanks provided,
FEDERAL TAX CERTIEICATION

{, _Daniel Brevey . tectify undor the pains and ponalties ofperurythat_ GZA __,tomy best knowledgo and
(anthorized apeat) {Bldder/Proposer)

beflef, has/hsve somplied with 2l United States Federal txes requircd by n.
GZA o r/k S Ae Date; @ 1’1?—_1_::6“

Bidder/Proposer/Contracting Erdity  Auhorized Person's Sghshure
CITY_OF SPRINGFIELD TAX GERTIFICATION

1,_Daniel Breyer cortlly undat he peins und penalites of perjory thit GZA , to 1y heat knowledge und
(anthorized agent) (Diddex/Proposer)
bellef, husfhave compliad wliky ul} Ciy of Springfeld taxes required by Taw(hashave entered Dito ¢ Payment Agresment with the Cliy).

GZA D'c—h’\ %M»-—A-f . Date: J;_[L'*—*I“gw__ﬁ

BjaderPropuser/Contracting Firtily  Autharizod-Person's Signaturo
COMMCONWEALTH OF MASSACHUSETTS TAX CERTIFIGATION

Pugsuant to M.G.L. ¢, 620 §494,T,_Daniel Breuer cerlify under the pains and penalties of petfary that GZA .
(authorized agent) {Bidder/Proposer)

1o my beat knowledgs and befied, hasthave complied with alt Laws of the Commonwenlth relating ta taxes, reporting of employess aod caglratiors, and

withhelding and remititeg ohild supporl,

GZA M D %Mu——— et @216
Iidder/Proposer/Contracting Bntity  Awthorized Parson's Signatire

ot ) Notary Public
STATE OF ma (L gdgt[‘g"! '
J58,

County of /{ }V /‘/f?/ ‘

)&mg;gzii 2016

Then: personnlly appesred before me [name], bﬁm (g l PJ reuey: Jtitte] ¢ F" Q of [gotnpany
pame] o 2R ", helng duly sworn, and made cuth thel he/she has road the faregoing document, and knows the

oortonts thersol: and that the fiaels stated thereln ave true of hisher Owi&‘:ledm and atited 1he Toepolng to be higher free avt and dred and the free act

and deed of [eorpany name] (72 & x m
’ -

My conmisgipn oxpires! y i } e, a’:‘.!Df ,C; 7 KRISTINN M. BERRA
1 Holary Publin
YOU MUST FILL THIS FORM QUT COMPLETELY AND, SIGNATURES MUST BE NOT. HIS FORMousotis

e b

AND YOU MUST FILE 'THIS PORM WITH YOUR BID/CONTRACT. TAX AFFIDAVITS T
NOTARIZED MAY BE REJECTEL.




COLLUSION OR FRAUD STATEMENT

THE UNDERSIGNED CERTIFIES UNDER PENALTIES OF
PERJURY THAT THIS BID IS IN ALL RESPECTS BONA FIDE,
FATR AND MADE WITHOUT COLLUSION OR FRAUD WITH
ANY OTHER PERSON. AS USED IN THIS SECTION THE
WORD “PERSON” SHALL MEAN ANY NATURAL PERSON,
JOINT VENTURE, PARTNERSHIP, CORPORATION OR
OTHER BUSINESS OR LEGAL ENTITY,

} Thomas Jenkins

| @AME_OF PERSON SIGNING BID)
[ D ér \&AV‘/ M,

‘ v, (SIGNATQRE)

GZA GeoEnvironmental, _Inc.

(COMPANY)

i THIS FORM MUST BE SIGNED & RETURNED WITH YOUR BID OFFER. FAILURE TO
| SUBMIT THIS FORM MAY BE CAUSE FOR IMMEDITATE REJECTION
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assistance beneflts,

An Egaa) Oppartunity Emplayer N/F/V/H

DEBARMENT CERTIFICATE

In accordance with 24 CFR 24,100 throueh 24,714, the borrower, hereby certifles that nalther
he, nor any of its principal employees has been disharred, suspended or voluntarily excluded
by any Governmental agency from recelving Federal financial assistance and non-financial

By signing this Certificate, the organization expressly understands and acknowledges thatany
person of entity that has been debarred or suspended is not eligible to recelve Federal
financial and non-financial assistance and beneflts under Federal programs and activities.

Date:juf‘""‘ 2/, 22 /¢ M /€ /g&(’

(slgnature of a uthorlzef agent)

/</€‘NV£‘/'A f. TD‘J/MO"DM

(printed name of agent}

Firet asiitan] JE:CI"‘WIRG' (4o -2
{title of agent) /




Section 1.
Team Qrganization

Proposa! for Professional Services

Professiona) Design Services for the HUD NDRC Grant
City of Springfisld

RFG # 16-190

|




Section 1. TEAM ORGANIZATION

TEAM ORGANIZATION

As = full-service geotechnical and environmental engineering firm, GZA has al} of the project management, administrative
and field-level controis in place to provide geotechnical, environmental, and civil engineering services for the City of
Springfield. Specifically:

» GZA has over 45 of years' experience working within New England and has kad a Hartford-Springfield area office
oresenca since 1979. With our experience in Springfield and the region, we have gained valuahle understanding and
knowledge of regulatory perspective and local and regional geology. GZA has been able to effectively integrate this
knowledge into our prejects,

» Asabusiness based inthe Northeast, GZ4 has some of the broadest site investigation, environmental and geotechnical
engineering and project management capabilities of any firm in the region. We have completed over 24,000 projects
within the Northeast,

« GZA s a financially stable organization with annual revenues of approximately $100 million, ensuring the delivery of
the management and technical infrastructure required to manage all aspects of this contract.

¢ Cur growth continues due to the successful integration of technical expertise, client service, and expansion of
capebilities that complement our traditional core services. In May, 2007, GZA acquired Baystate Envircnmental
Consultants, Inc. {BEC), a civil engineering and enviranmental sciences consulting firm located in East Longmeadow.
BEC was Incorporated in 1972 and had a long, cortinual history of assisting the City of Springfield in a wide variety of
consulting services.

e GiA’s proposed Project Manager/Principal-in-Charga, Tom Jenkins, P.E., has practiced clvil engineering in western
Massachusetts for aver twenty-seven years. In 1993, Mr. Jenkins joined with BEC and began his relationship with the
City of Springfield and has worked directly and continuously with various City of Springfieid departments since that
time, as a BEC employee forfourteen years and, after a seamiess transition, as a GZA employee and Associate Principal
for the last 9+ years. His knowledge of City practices, organization, and Infrastructure is vast and diverse, and City
departments and staff have come to rely on his experience and understanding of the City’s technical affairs, almost
as an extension of themselves.

As 3 GZA Assaciate Principal and technical practice lead in GZA's Springfield office, Mr. Jenkins regularly interfaces with all
of the service areas that GZA offers. [n recent years, Mr. Jenkins has been instrumental in bringing many of GZA’s services ‘
to the existing on-call contracts that GZA has with the City of Springfield. in short, Mr. Jenkins Is a key player in GZA's
continuing responsiveness to client needs, matching company personnel and practice areas to the tasks at hand and ‘
marshalling response teams to address client reguirements. |

Statement of Qualifications

Page | 1 Professianal Deslgn Services for tha Implementation of the |
- ’ HUD NDRC Grant for the City of Springfield, Massachusetts
REQ # 16190




Section1, TEAM ORGANIZATION

To provide the City of Springfield with the most comprehensive services, GZA has assernbled an impressive team of
professianals oflering comprehensive expertise combining specialized hydropower expertise and industry leaderships
with a full range of engineering, environmental, and consulting services, The following sections of GZA’s Statemeant of
Qualifications package introduce GZA's capabilities and background, and intreduce the City of Springfield to our selected
subcontraciors, including:

»  Alden Research Laboratory, Inc. — Fisheries Support
*» HDR, Inc, - Regulatery Support
»  Heritage Surveys, Inc, — Topographic and Boundary Surveys

»  Hydropower Consylting Specialists - Small=scale Hydrapower Operations {WBE)

Statement of Qualifications
Fage | 2 Professlonal Design Services for the Implementation of the
HUD WORC Grant for the City of Springfield, Massachusetts
RFQ # 16-180
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Section 2,
Designer Application Form

Propasal for Professional Services

Professional Design Services for the HUD NDRC Grant
City of Springfield

RFQ # 16-190
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" YEAR ESTABLISHED:
! 1964

FORMER FIRM NAME:

in May, 2007, GZA acquired Baystate Environmental Consultants, Inc. {BEC), a civil engineering and environmental
sclences consulting firm Jocated in East Longmeadow. BEC was incorporated in 1972 and had a long, continual
history of assisting the City of Springfield in a wide variety of consulting services.

| BACKGROUND OF FIRM

FIRM NAME:

G7Zh GeoEnvironmental, Inc,

: CORPORATE ADDRESS:
; 249 Vanderbiit Avenue

Norwood, MA 02062
ADDRESS OF OFEICE IN PRIMARY CHARGE OF THE WORK:
Lo 1350 Main Street, Suite 1400
| Springfield, MA 01103 !
PROJECT MANAGER AND CONTACT:

A Thomas E. Jenkins, P.E.
413-726-2121
thomas.jenkins@gza.com

Section 3. BACKGROUND OF FIRM

SERVICES:

Geotechnical Englneering Services;
Hazardous Waste Assessment, Management, and Remedfation;

Construction-Phase Related Services;

Flood Control Systems Evaluation, Maintenance, Improvement;
Civil Engineering;
Landscape Architecture;
Dam and Hydropawer Services;
Salid Waste Management;
Building Condition Assessmeits;
Water Resources and Environmental Engineering;
Watland and Natural Resources Environmental Sciences and Permitting,
Statement of Qualifications
Professionat Design Bervices for the Implermentation of the
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Section 3. BACKGROUND OF FIRM

Project Understanding and Approach

The feasibility of a project to re-power the Watershops Pond Dam was preliminarily demonstrated in a 2015 report by GZA titled,
“Watershops Pond Dam - Preliminary Hydropower Resource Assessment.” As a part of this study, GZA worked with the City to
conceptualize a new configuration far the project. The original hydropower generation seheme involved withdrawal of water from
the pond through an intake works on the right abutment to provide flow to ane or more powerhouse charmnbers under the mill
t buiidings adjacent to the dam. Water was then returned ta the river via a tai lrace downstream of the mill complex. This configuration
was problematlc to the City’s desire to redevelop hydropower at the site because adjacent mlll buildings are not awned by the Clty,
which would significantly complicate project property rights issues. To avoid this problem, GZA warked with the City to
t conceptualize a new layout for the propased project invalving a new free-standing powerhouse immediately downstream of the dam
I and using the existing cUtlats to supply the turbine. This configuration will resutt in a project which Is constructed on City property
and Is estimated to be capable of generating approximately 145 kW of power and yoo MWh of electricity annually.

i Even though this project is relatively small, the pracess of advancing It to completion and commissioning Is samewhat complex due
" tothe nature of hydropower licansing under Federal law and regulations. Virtually all hydropower projects fall under the jurlsdiction
of the Federal Energy Regulatory Comrmission (FERC) due to the inherent public Interest of the utilization of a natural waterway for
the generation of power which will be Taput into an interstate electrical grid. Therefore, hydropower projects of any size must
complete an extensive process of studies and consultations to obtain Federal authorization prior to construction, A projzctmust also
receive approval to Interconnect with the local electrical distribution system. These steps ere in addition to all of the typical tasks
i necassary to design, permit, contract, and construct a public works project at a dam.

A preliminary sequence and schedule for Scope of Worlc necessary to license and construct the proposed project Is presented belaw,
t This schedule has been developed with the intent of commissioning the project by November 2021,

FERC Issuance of Prefiminary Permit May 4, 2016

Desjgn and Licensing Contract to Engineer July 2016
Survey,  Property  Research,  Preliminary
Stakeholder Qutreach, Hydrelogy / Energy Study,

Economics Assessment, Preliminary Design July 2016 —Sept, 2036

‘ Interconnection/Impact Study July 2016 — Oct, 2016

. Nov, zm16; May 2017; Nov. 2017; May
Prelimipary Permit Updates 2018, Nov, 2018

: Preliminary Permit Expires April 30, 2019

The Prefiminary Permit which was issued by FERC o the City secures the City's rights to study developrnert of the project, but does
| notallow the City to construct the project. Priorto construction, the FERC must Issue a License or an Exempticn to the City. Fora
. small project, an Exemption Is generally preferable, but requires that certain conditions be met for eligibility, Property right
investigations will be among the first tasks of the project to establish if the City can apply for an Exemption.

The Pre-Application Document (PAD) and Notice of intent (NOT) filing are the start of the process to obtain a License or Exemption.
The PAD is intended to present existing engineering, economic, and environmental information rejevant to licensing the project that
is reasonably avaliable, or can reasonably be obtained with due diligence, when the NOlis fited. The PAD serves as the foundation
for issue identification, study plan development, and the Commission’s environmental analysis. Hydropower llcensing required
consultation with numercus stakeholders and can therefare be an extended process. The Watershops Pond Dam preject should,
however, have the advantage of baing relatively un-controversial due to its limited potentizl for impacts on natural resources.

Statement of Guaiifications
! Page | 2 Professional Deslgn Services for the Implementation of the
| HUD NDRC Grant for the City of Springfield, Massachusetts
' RFQ # 18-190




Submit PAD and NO{

Qct. 2016 - Nov, 2016

Secticn 3. BACKGROUND OF FIRIM

Joint Meeting

Dec, 2016

License Application Process [/ Cansultations /
Permitting (Study Plan to Issuance)

Jan, 2007 — June 2019

Conduct Additional Studies as Necessary

Jan. 2017 — May 2019

‘Final Deslgn

May 2019 — Aug. 2019

Bidding and Contracting

Sept. 2019 — Nov. 2019

Firal Intetcannaction Study

Jan. 2020 — Aug. 32020

Construction and Commisslaning

Dec. 201g — Aug, 2071

Design and construction of the project in a manner which is cost effective will require careful design and planning, The site is very
tight, with Himited access potential. The location of the proposed powerhouse is within the waterway, which will necessitate speclal
waler conirol measures. GZA has already develaped a number of conceptual schemes to facilitate project construction, including
timing the Initial work on the powerhouse for law flow season and the use of temporary purping and diversion dams on top of the
lowered bascule gate. Early outreach to turbine manufacturers will also be important to allow for the selection of the appropriate

turbine and subsequent layaut of the powerhouse.

While this project presents a number of challenges, the GZA team has the experience with bath simlfar hydropower projects and the
Watershops Dam site tc provide the City with a unique ability to advance this project through all phases of design, flcensing,

construction, and comimissioning.
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C GEOTECHMNICAL

Founded in 1964 as Goldberg-Zoino & Associates, Inc., a soils and
foundations speciatty consultant, GZA GeoEnvironmental, Inc. (GZA) has grown
into a full-service company providing its clients with highty diversified technical
services supporting our core practice areas, GZA employs 580 engineers,
sclentists, and technical support staff in 26 offices in the U.S. {primary operations
in Northeast, Mid-Atlantic, Mid-West, and Appalachian regions) and Is currently
ranked #2116 I the ENR's 2014 Top oo Design Firms list and #g5 in ENR's annual
fist of the top 200 environmental firms. GZA is an empioyee-cwned firm with gross
revanues last fiscal vear of $124 rnillion, a record In our 50-year history.

With a legacy of experience in geotechnical and environmental engineering,

GZA has expanded Its core services to include water, ecology, and construction
management services. These five branches of service excellence are born from

the same corporate tree. One Company: Five core services supparting 10 client
sectors in numerous geographic [ocales thraughout the United States. As a resu't,
GZA leverages aur In-house capahilities Including environmentat engineering,
permitting, structural engineering, public health, project management,
environmental compliance auditing, industrial hyglene, pollution preventlon, and
air guality services to deveiop an approach for each project that maximizes value to
cur clients.

Proactive communication is our comparny commitment. GZA is Proactive

by Design®. We plan and perfarm our work better through taking complete
responsibility forunderstanding your goats, needs, and project constraints. We
develop a project-specific communications plan te meet your need forface-to-fece,
pharne, email and written communications about your project’s progress. You are
kept up to date on wark status, often before you think to ask. You are advised and
consutted an your mest important project and risk options before wark begins. Wa
take a forward thinking *ownership” perspective on your profact's critlcal success
factors in partnering with you as a trusted advisor on your team.

Because GZA exparts are trained across disciplines, clients benefit from the
knowledge and experience of all of our staff, and resources are in-house and
available for every project 3t any time. With the ability to manage unpredictability,
remaln nimble, and mobilize quickly, GZA responds ta dient inguiries with urgency,
sensitivity, knowledge and value, while remalning mindful of project costs and
schedule.

Excelllng as @ multi-disciplinary, multi-office firm of proactive, bright, and
dedicated pecple, we provide valua to our clients and our profession. We are
Proactive by Deslgn. We are One Company. We are GZA.

TNVIRONMENTAL -

with a staff of interrelated professionais
dedicated to providing high-ievel expertise

onh complex projects ahove, balow and at
ground-level, GZA'S experts provide seamless
integration across practice areas, client type,
and location. As an employce-owned, private
company, GZA's staffis motivated ta propel
the firm lorward, seeking integrated, complex,
and interesting projects that underscore

a cammitment to cllent satisfaction,
environmentat stewardship and besi practices
in science, engineering and construction,




Proactive by Design. Our Company Commitment. Excellingasa multi-disciplinary, multi-office firm of proactive,
bright, and dedicated people, GZA supports our clients and our profession through demonstrated expertise in each of
our five core service areas. Woven together, these services irtegrate with each of our client-focused markets, providing

unparalieled vaive from a singla company. We are Proactive by Design. We are One Company. We are GZA.

Geotechnical Environmental Ecological Services Water Consuiting Construction
Services Services +  Wetland Delinsation,  JETVices Management
s Subsurface +  Environmental Site Assessmentand +  Marineand Services
investigations Assessment and Design Waterfront «  Proiect Management
»  Deepand Shallow Investigatian *  Biodlversity, Habitat Structures o Prograrm
Foundation Solutions  »  Site Remedlation and Rare Species «  DamsandLevees Management
L Assessment
»  RockSlope «  Environmental «  Water Resources «  Demolition and
Chartacterization, Healch and Safety . ﬁssut?:cTomth ¢  Climate Change and Decommissioning
StabtlityAssessnTent, Regula‘tory g Razard Planning . HighRisk
Rock Fall Mitlgation Campliance «  Cnvironmertal nermediation/
«  Scil Slope Analysis v AlrQuality Impact Studies Specialty Clean
aDnd Stahilizatian v HazardousMaterials  *  Netural Resouree Constryetion
esigi Managament | Permitting +  Construction-related
»  Tupnefing and Demoiition »  Erosionand Building Services
gndetrgro:nd = Sustainability Sedimentation +  Asbestos, Lead,
71 ;
onstruction Advisory Services Control De'slgn PCB'5, and Mold
+  Earth Suppor; Deslgn and Compliarice Abatement
and Dewatering Monitering
*  Selsmic Evalvation *  Ecological
Restoration Design
«  Gecthermal System
Design = Invasive Spechas
Managernent

+  Landfill Design

e Water Quality
e instrumentation and

Assessment and
Deep Foundatlon Planning
Testing
= Marine and
Freshwater Habltat
Analysts

v gzd.com ; R .1 :We are Proactive by Design: We are One Company. We are €
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GZA is proactive by design. GZA has been providing services to
the hydropower industry for decades. The hydropower industry s a
muiti-disciptinary sector, and GZA Is a muiti-disciplinary firm. Owners of
hydroelectric dams have long counted or GZA's extensive experience in the
fields of civil, hydrologic, and dam enginaer‘mg to assist them In constructing,
repairing, and maintaining their structures, GZA now provides a wider range
services, Including licensing, permitting, environmental studies, and design of
new or rehabilitated small hydroelectriz facilities,

GZA understands that licensing and permitting can often be the biggest
chatlenge to successfully bringing a hydroelectric project on-line. GZA can
guide a dient through the Federal Energy Regulatery Commission (FERC)
icensing process by providing technical, environmantal, and fillng preparation
services all the way from the Preliminary Permit appllcation through the
License or Exemption process. State and local parmits are imporiant toc,

and GZA's experience In dealing with multi-agency permitting situations is
Invatuable for such prajects.

GZA has provided engineering services at projects from goo MW 1o 40 kW

in size. We understand that each project has & unique set of challenges and
opportunities. GZA has key knowledge about the particular Issues Involved
with developing hydropower st existing dams, including fisheries Issues and
certification by LIHI, We have successfully helped numerous clients obtain
financla! assistance for Investigation, design, and construction of efficiency
improvements and new projects. We are prepared to work with clients on a
wide range of project sites and preject scales, Our geal is to help bring clean,
renewable, cost-effective power on-line in a way that benefits the owner, the
environment, and the natien.

{

Key Capabilities

= Hydropower Studies

o]

o3

s}

Praliminary Resource
Assassment

Feasibility Study
Hydrology Analysis

= - Hydropower Froject Dasign

Q
o

o

0

L]

Turbine Selection
Civil Works

Dam, Qutiet, Spiliway
Structures

Construction-Phase
Services

Dam Safety Engineering

¢ Envirohmental Studies

=]

¢]
o]
o]

FERC Campliance

Preliminary Permits
Licensing/Relicensing
PFMAJPart 12 Inspections
EAPs
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26 Offices Naticnwide
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DAMS SERVICES

GZA is proactive by design. GZA maintains a strong service base and expertise in our ariginal specialty of
geotechnical engineering. Over the years, our engineering capacity has broadened to geners| civil engineering
services with an emphasis in environmental, geo-structural englneering and site civit applications, such as solid
waste englneering, stormwater management, site design, and dam engineering. GZA has over 30 qualified
engineers in our New England offices with relevant dam safety engineering expertise.

Through integration of our dam safety, geotechnical, environmental, and clvil angineering expertise, GZA offers
a hroad range of technical expertise to achieve cost-effective and technically appropriate solutions to aur chients’
problems. We have taken the additional step to tailor our integrated services around the specific needs of various
client groups such as water suppliers, retallers, site developers, the power industry, government agencies,
industrial and commercial land owners, and contractors, to narme a few. This approach allaws us to provide the
technical expertise, fanovation, sensitivity ta client needs, and responsiveness to the unigue permitting,
angineering, or construction issues associated with each client group. Choose GZA.

Proactive By Design

Proactive communication Is our company commimant. GZA s Proactive
By Design —We plan and perform ourwork better through taking complete
respansibiiity for understanding your gosls, needs, and project constraints.
We develop a project-specific comrmunications plan to meet your need for
face-to-face, phone, email and written communications about your
project’s progress. You are kept up to date on work status, often before
you think to ask, You are advised and consulted oa your most important
project ani risk options before work begins. We take 2 forward thinking
“ownership” perspective on your project’s ciitical success factors In
collaborating with you as a trusted advisor on your team.

We leverage and share our company's diversa technical experience, best
practices, and business knowledge vla information tech nology systems,
professional practice training prograres, and GZA's annual in-house
technical conference. Al of our emplayees are connacted and accessible
through technology, aliowing efficient transfer of knowledge and
expertise to our project team members and our clients.

Recent concrete repairs to primary spillway
at MDC West Hartford Reservoir Dam #2

GZA's project management team, project staff and technical speclalists ave experienced in collaborating in farge multiple-
stakeholder project teams on: dam engineering, environmental consuiting, Licensed Environmental Professional services,
foundation engineerlng, seismic analysis, site engineering, planning and development, tunneling, ground improvement
engineering, geology, lateral earth support systems, slope sta hifity, rock engineering, excavation analysis, and construction
observation and testing. GZA has expertise in the design of varled feundation types, including plles, footings, calssons,
compacted fili, and mats. In addition, GZA Is recognized nationally for expertise Intunnel design, underpinning and support
of braced excavations,

GZA offers a multi-disciplinary technical approach that provides our clients with cost-effective and technically appropriate
solutions while considering sustainabillty in our services and designs. Technical expertise, Innavatioh, sensitivity to client
neads, and proactivity are the "trademarks” of GZA. This practical solutions-ariented framework has helped GZA set a 5o-
year record of accomplishment for attention to detail and conslstent financial performance in curindustry through growlng
and declining economic and real estate market cycles.

Page | 1
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DAMS SERVICES

GZA'S DAM ENGINEERING QUALIFICATIONS AND TECHNICAL CAPABILITIES

GZA has been Involved in site inspections, investigations, design, construction, and seismlc evaluation of more than 1,000
dams and water contro! structure throughout the United States, GZA's experience in dam engineering consufting extends
over 45 years. The projects include smalf dams, large, high hazard dams, water supply structures, flood control structures,
dikes, and levees. GZA's dam experience Includes performing Phase ILevel (a3 per U.5. Army Cosps of Engineers) dam safety
inspections, Phase Il Engineering Investigations, preliminary and finai designs for rehabilitation of existing earth
; embankment, concrete, and stone masonry gravity dams. We typically also provide permitling and construction-phase
| services on these projects,

General Description of Dam Engineering Services

| The client may require the myriad of technical services normalty associated with dam safety engineering. These services
usually Includes :

= Visual Dam inspections;

o Detalled field inspections including underwater diving and remote
operating vehicle (ROV) observations;

« Subsurface explorations; in-sity permeabiiity and packer testing;

g geophysical festing and Installation of instrumentation such as

' observation wells and piezometers;

¢ Seepage and slope stabllity analyses for earth embaniment and
gravity stabllity analyses for concrete dams and spillways;

»  Structural engineering assesstent and design including repair of
coricrate and masorry gravity structures;

« Hydrologic and hydraulic assessment of design floods, including
PMF, and analysis of spillway capacity and autiet structures;

o Evalustion of gates and valves of outlet works, incuding
replacement/rehabilitation of sluice gates, gatehouses, piplng and
appurtenances;

o Fxecuting and faclitating Patential Failure Mode Analyses (PEMA's);

s Davelopment of final construction drawings and technical specifications for dem rehabilitation;

= Environmental permitting support;

s Engineering services during construction Including resident inspection;

e Emergency Action Plan (EAP) preparation and update, including darm fallure analysis, inundation studies and
inundation Mapping preparation;

»  Operation and maintenance (08M) Plans;

e Training dam owners on performing self-nspections;

g »  Evaluation and retra-fit upgrades to existing and proposed hydraelectric facilities;

o Caphal planning and dam repair prioritization for dam portfolio owners; and

o Peerreview of analyses, reports, and designs completed by others.

GZA's Phase [l subsurface explorations
atdams often occur in environmentally
sersitive araas with difficult access

conditions

j Overthe past five decades, GZA has a proven track record of routinely providing these services for our numerous dam owner
clients, especially those in the public sector, responsible for water supply to towns, cities and regional areas. Typically, our
clients will rely upon our services and professional opintens when executing their capital Improvement planning process for
their dam and reservoir infrastructure.

The following paragraphs provide a brief overview of our in-house technical capabilities as they apply to our practice of dam
safety engineering.

Page | 2




Geotzchnical Engineering

GZA's geotechnical engineers inftially review existing data and then develop
subsurface exploratlon programs to obtain necessary data to evaluate seepage
and slope stability of embankment and gravity dams, The historic drawings (if
avallable) are Integrated with subsurface data o develop soll and groundwater
models of the dam.

Typically, we use the GeoStudio computer software to evaluate seepage
considerations and slope stability, The input parameters are based on
estimates of each dam's as-buift dam geometry and soil strength parameters
correlated from data cbtained from subsurface exploration programs. The
SEEP/W simulation is used to estimate seepage exit gradients, to evaluate the
potentlal for a piping fallure mode, The pore water pressure values, obtalned

from the seepage (SEEP/W) analysis, are Incorporated in the SLOPE/W GZA performed instrumentation
simulation to estimate the factor of safety against slope nstability. The instaliation on the Army Corps of
SLOPE/W runs are used to calculate the factors of safety against slope fallure Englneer's Everstt Lake Dam in
for tha dam embankment under normal, unusual, and extrame conditicns, Contoocook, NH

inciuding design floods, earthquake, and sudden drawdown conditions.

The estimated factors of safety are compared against the minimum values established by either State Dam Safety
Regulations or accepted dam engineering guidelines from the t.5. Army Corps of Engineers, Buread of Reclamation, or the
Federal Energy Regolatory Commlission, The factors of safety against sfiding and overturning for gravity dams and spillways
ate done Using the gravity method of analysis, Typically, our analyses begin as 2-D analyses, However, for complex
geometries, we wiil incorporate 3-D models. ‘

GZAalsa has the proven capability to assess concrete gravity dams by reviewing as-bulltinformation, performing subsurface
investigations and developing cross-sections through the dam and performing two-dimensional (z-D} stability analyses. The
analyses aflow us 1o estimate the factors of safety agalnst sfiding along the dam's base and foundation interface or ather
critical planes through the dam above the foundation, as appropriate. The calcutaticns are usually performed for the four
loading cases: (a) normal operating condcition; (b) flood discharge; (o) ice loading; and (d) normal operating with
T T sarthquake, QU concrete apalysls examines
overturning resistance based on resultant force
location. When the level of structural
complexity warrant, we are equipped to refine
our investigation by conducting analytical and
numerical three dimensional {3-1) stability
analyses, which evaluate the hydrostatic and
dynamic load transfer and available shear
capacity between adjacent maonoiithic sections
sf the concrete dam.

e 22

Flow net generated for an embankment dam using SEEP/W computer
software .

Page | 3
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Structural Engineering

GZA's structurél engineeting staff have significant experience with
water control structures including spillways, walning walls, and
abutments, and appurtenant structures such as bridges. In addition, our
expertence Includes nondestruclive testing of concrete and steel
structures Using methods such as delamination sounding, pachometer
surveys for rebar cover, chloride content anelysis, petrographic study,
compression strength testing, and ultrasonic testing; structural analysis
far existing structures, induding complex three-dimensional analysis
design of concrete repairs for non-structural cracking, structural
cracking, spalling, scaling, and abraslon-erosion, along  with
development of standard detalls for these repairs for stata agencles;
rehabilitation design for concrete snd steel structures; design of
structural modifications to improve strangth, functionality, andfor R . .
durability; and design of new and replacement concrete dams,  GZA engineers designed and inspected cancrete
wingwalils, drainage structures, culverts, bridges, and other structures, repairs to the overflow sections of Lake Ladore

Hydrology/Hydreulics Dam in Waymart, PA

Hydraulic and bydrologic engineering are the foundation of GZA's watar resaurces exper tise. Our team personnel have Lhe
tralning and hands-on experience to plan and conduct riverine and coastal analysis as well as design of hydraulic stroctures
and flood mitigation. Much of this expertise supposts our dam and levee assessment and design engineering practices, Our
rainfall-runoff modeling capabilities typically use Corps” HEC-HMS computer program, where we apply proven hydrologic
techniques inciuding the Snyder, Clark, and Dimensioniess Unit Hydrograph Methods, inflow Design Flood hydrographs
are developed through rigorous calibration and veriflcation efforts for both gaged and ungaged watersheds. Our water
resource englrears utilize hydralogic results 1o compute hydraulic profiles in riverine and other open channel as well as pipe
flow configurations to assess and deslgn various water conveyance
structures, Incfuding:

¢ Spilway welrs & discherge channels;

v Energy dissipaters & stiliing basins;

v Low level outlets, release chambers; and gates 8 valves;
s Hydropower penstocks & tallraces; and

& Pump statlons and stormwater dramage systems,

Much of our hydraulic engineering evaluations and designs utilize
proven and verifiable Corps software products including HEC-RAS
and HEC-GauRAS. Qur projects have included river modeling of
major waterways such as the Mississippl River, Arkansas River,
Hudson River, and Cennecticut River. In certain instances, GZA Construction of the new spillway at Wachusett Dam
vses FLO-2D when complex site conditions involve two in Clintan, MA

dimensional flow patterns and momentum fluxas, GZA has

training In and experience with the 2-D capahilitles In HEC-RAS 5.0; however because the model is in beta we have not used
it in aur project wark. GZA also has training and experience in conducting dam breach simulations (using both one and two-
dimensional madel approaches) and developing inundation maps as part of our Emergency Actlen Planning services.

Page | 4




Statement of Qualifications

DAMS SERVICES

’ . GZA 1s experienced in the calculation of the Probable Maximum Flood {PME) and the Probable Maximum Precipitation
(PMP) using methods from HMR-5a/52. Working closely with our metecrological subconsultants, GZA has performed PMF
studies derived from site-specific PMP calcutations.

i In most cases, requirements for embankment overtopping protection and issues related to estimated minimum freeboard
| are assessed by our engineers by estimating wind setup and wave run-up using published Corps references including EM-
i 1110-2-1420 (Hydrologic Engineering Requirements for Reservoirs) and EM 1110-2-1414 (Water Levels and Wave Heighis for
L 1 Coastal Enginzering Desigr} and the US Bureau of RecJamatlon’s Design Standards (DS Ne. 13, Chpt &, Sept 2012).

S

Instrumentation, Monitaring, and Testing

| i Since 1568, GZA has provided instrumentation services en over 500 major civil engineering and mining projects. This "hands
‘ on* experience is supparted by access to the resources of the entire GZA
organization, Including the services of over 300 professional engineers and
scientists practicing geotechnical engineering, rock mechanics, hydragealogy,
chemistry, toxicolagy, geology, hydrology, and chemical englneering. We have
designed and installied computer-based data acquisition and data reduction
systems for use at dams, mines, tunnels, deep excavations and desp
foundations. Our experience with foundation instrumentation also includes
static and dynamlc measurements on sails and structures, Our underground
activities include in situ sofl and rock testing and the design and installation of
stability manitoring systems. We have extensively measured soit and rock
deformations using inciinometers for measurement of horizontsl movements
Nepaug Dam gallery and tape extensometers for meastrement of deformations between fixed
| points in tunnels or open cuts.

GZA Inspection of refief welis in the

Gate and Valve Evaivation and Design

Many of our dam projects raquire designing hydraulic improvements for
i existing dams to safely pass the specified design ficod andfor to provide
flexIbllity in nermal and fload pool manipulations. Our tearn brings together
the expertise via the multi-disciplines of hydrofogic/hydraulic, geotechnical
i and structural engineérmg to conduct alternatives analyses |eading to final
’ design drawings and spedification for gate and valve improverents 1o
spiliways and associated outlet works,

; GZA's staff includes Me. Richard Scott who joined GZA in 2012 after a 30-
' year career with the Rodney Hunt Company, where he progressed to the
position of Engineering Manager. During his time at the Rodney Hunt

Company, Mr. Scott was engaged in all aspects of product design, GZA designed this retrofit consisting of

performance and manufacture of Rodney Hunt gates and valves for numerous an angled stide gate and operator at the
. dam projects acress the United States, The addition of Mr. Scottto the GZA MDC Hartford’s Reserveir Mo, 2 in West
: team allows us to provide a tremendous value to our clients when evaluating Hartford, CT

options to address their gates and valves needs on their existing dams.
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Statement of Qualifications

DAMS SERVICES

Erergency Action Plans & Dam Safety Training

Assaclated with most darm safety inspactions are formal, written Emergency Action Plans
(EAPs), which are usually required for Significant and High Hazard dams. GZA has
prepared over 100 written EAPs for dams over the past 20 years. EAPs are necessary to
outline an organized response to emergency situations associated with a sudden, rapid,
and uncontrolled release of weter from a dam. The major components of an EAP include
detailed procedures for emergency identificalion, repair, notification, and evacuation.

Key elements of EAP development Include dam breach simulation and floodwave routing
in order to produce fnundation Maps, Ultimately, the EAP helps owners in maintalning a
safe structure and assists public safety, Our services in this area have Including developing
and conducting orientatioh meetings and communication drifls that focus awareness and
tests the readiness of the plan. Often times our worl Includes speclalized training In
instrumentation reading and basics of routine dam inspection to the dam operators and
their related staff.

Diving and ROV Services

GZA's diving setvices have provided waterfront-underwater inspection services to both

private and public cllents including; state and federal agencies, rmunicipai governments, GZA uses its hydrolegic
public and quasi-public authorities, marine terminals, marinas and beatyards. GZA has and hydraulic expertise
provided these SCUBA diving services for aver a5 years on over 1,600 waterfront projects to conduct dam breach
throughout New England and the East Coast, simulations and

inundation mapping.
GZAs experienced in-house Engineers/Divers have specific experlence with New England

waterfront structures with design insight of the structural significance of the damage observed. Investigation services
include visual and tactile Inspection, scour evaluation, underwater photographs and videos, UT (ultrasonic thickness) tests,
timber coting and materlals testing. GZA has provided Engineer/Divers on atf underwater inspectlon projects utilizing in-
house staff and will specialized sub-consultants to asslst on particular preject tasks as necessary.

GZA Engmeer,"[)lverq perform the underwater inspections in accordance with OSHA Subpart T- Commercial Diving -

directives and the American Saclety of Civit Engineers (ASCE), Underwater
Invest|gations, Standard Practice Manual, No. 101, For most inspections, VA will use
Self Contained Underwater Breathing Apparatus (SCUBA) with two-way, diver
internal communlcation sysiem to describe conditions observed to the topside
diverjtender.

Typical Inspection procedures include dotumentation of typical and abnormal
conditlons of the varous components of the substructure by field notes, sketches,
photography, videography and non-destructive testing. In the event the structures
are inaccessible by divers, or to supplement the diver's inspections, GZA will utilize a
VideoRay Pro XEGTO, submembie Rernote Operated Vehicle (ROV) to perform the necessary Inspection. The inspection
results will be In a standardized format suitable for use in database management system.

Environmental Permitting Support

Most of our dam englneering design projects require a significant level of environmental scrutiny prior to obtaining approval,
The nature of most majer dam improvernants and repalrs requires some vnavoidable alteration of vegetated wetlands and
other sensitive rescurce areas due to the need to bolster a dany's footprint andjor to temporarify control water during
construction. Our team of environmental engineers and sclentists has the technical tralning and practical experience to
assess welland, wildlife habltat, and other applicable ecological Impacts and to incorporate mitigation measures within our
dam improvement designs that fulfili Federal, state and local reguiatory requirements.
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Hydropower Services

GZA has been providing services to the hydropower industry for aver 20 years.
The hydropower Industry is a mult-disciplinary sector, and GZA is a muiti-
disciplinaty flrm. Owners of hydroelectric dams have long counted on GZA's
extensive experience In the fields of dam engineering and hydrology to assist
them in constructing, repairing, and maintaining their structures. GZA is also
providing wider setvices, including permitting, environmental studies; design of
new or rehebilitated small hydroelactric facilities as well as FERC Part 22D Dam
Safety Inspections,

GZA has provided engineering services at projects from goo MW to 40 kW in
size. Qur werk scope includes full range of studies and design tasks to assist in
the assessment and development of hydropower projects from conception to
comimissioning. This includes turbine selection and physical/structural upgrades
of the pewerhouse and related appurtenant faciiities.

Recent projects have Included resource assessments for hydropower potential
at mare than 30 dams owned by the Commonweaith of Massachusetts;

feasibillty studies for hydropower Installation at two existing dams owned by the New lersey Water Supply Authority;
feasibility studies for hydropower re-davelopment at the Colfinsville Upper and Lower Dams in Cantan, CT; preliminary
design of 2 new condult hydropower project for the Massachusetts Water Resources Authority; and design end licensing

sepvices for retrofit small hydropower facliitles fortwo Industrial clients.
Engineering Services During Construction

GZA routincly provides englneering support services to our clients during the construction phase of our dam repair prejects.
We strongly believe that the design engineer-of-record be retained to provide a minimum level of field englnesring services
during construction to allow vs to assess cornpliance by the contractor with plans and specifications and to make
adjustments to the design to meet patentially unanticipated conditions encountered during construction,

Statement of Qualifizations
DAMS SERVICES

GZA performed a hydropower feasibility
study for the Upper and Lower
Collinsville Dams in Canton, CT

GZA regularly provides field
engineering support sendces during
the dam constroction phase.
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Typical tasks include: {(a) ettendarnce at routine construction progress meetings; (b)
review of contractor's submittals; and {c) respond to requests for clarifications and
changed conditions. A critical part of these services deal with resident inspection
where our field engineer would observe and document the progress of
construction, conditions encountered, contractor effert and persoanel, and
cornpliance of the worle with the project plans and specifications.

Cur field engineer would act as the dlient's liaison with the contractor and would
interface with both GZA's project manager and the dient’s opetations staff. Our
field engineers duties will include photo-documentation of the progress of
construction and preparing weekly reports decumenting activities, conditions, and
progress.







GZAspechelites in the protection and restoration of ponds, rivers and wetlands

GZA is proactive by design. We are passionate about partnering
with ¢lients to meet the waterrelated challenges of climate change,
resiliency, sustainability and buliding where the water meets the fand.

Water constitutes 70 percent of the Earth’s surface and 65 percent of

the human body. It is the highway for go percent of all commerce,

and the water’s edge is home to 80 percent of the world's population.
Water matters. During the last 30 years, we have successfully completed
hundreds of water-related projects throughout the United States.

As a full-service engineering and applied science consulting firm,

we bring to each project not only our water expertise, but aiso our
combined experience in geotechnical and civil engineering, ecological,
enviranmental science and censtruction management.

Post- Fukushina Flood Studies
U.5. Nuclear Power Plants

THE CHALLENGE

After the devastating earthquake and
tsuhamit at Fukushima, Japan, the NRC
requirad all U.S. nuglear power plants
ro-evaluate thelr flood vulnerability,
with the evaluations to be completad
within three years, GZA was retalned to
characterize flood hazirds at 35 percent
of U.5. nuclear power plants,

QUR SOLUTION

GZA introduced state-of-the-art
technologies such as region-specific
meteorclogy studies, probabilistic analysis
of flooding due to storm surge, and
hydrodynarnic computer modeling for
analysis and visualizatien of river, storm
surge and waves, and local precipitation
floading,

THE RESULT

GZA's studies assessed the flood hazard of
rost U.S. majer river watersheds, the Guif
of Mexice and the U.S. East Coast. Twenty-
three power plants were avaluated inthree
years, meeting NRC's schedule, The results
are being used 1o assess the vulnerabllity of
these cyitical facilities and Lo treate flood
mitlgation measures and response plans,

GZA nelear power plant flood studies




GZAs water services staff includes

planners; civil, gectechnical and
structural engineers; ocean and

coastal engineers; hydrologists and
geohydralogists; oceanographers;
meteorologists; ecologlsts; and natural
resatrce specialists, We focus on four

primary practice aress:

Marine and Waterfront Enginearing

We provide engtneering and
environmental expertise in the design,
permitting and construction of marine
and watarfrant facilities. Our services
include site investigation, condition
surveys, waterfront structure design,

‘ By L
A GZA marine and waterfront profect In Mexico

pefmit preparation and censtruction
management. We also provide complete
coastzl engineering services, including
hydredynamic modeling of waves, storm
surge and beach processes, coasts|
resifiency and estuary management.
Clients include port authorites, industry,
power generation and transmission,

marine and heavy construction,

developers, marinas, and local, state

and federal government agencies.

Dams and Levees

GZA excelsin the assessment, design and
construction of new dams and levees, and
the rehabllitation and decommissioning
of aging facilities. Projects have Included
public and privately-owned dams, dikes
and levees, and hydraulic, flood and
drainage control structures for power
plants, municipal, industrial and mining
facilities, With more than 2,000 dam
projects successfully completed, GZA

nas earned a national reputation in this
practice area.

Watar Resources

Our engineers and scientists offer
integrated, multidisciplinary expertise
and experience in the Investigation,
planning and protection of water
resources. We specialize in water

supply investigations {surface and
groundwater), sustatnability, watershed
managemernt, diagnostic evaluations
and the restoration of rivers and

ponds, starmwatey management and
infrastzucture deslgn, permit support,
enviropmental resource management,
and construction support sefvices. We
also provide complets hydrodynamic
modeling of groundwater aquifers, rivers,
coastal processes, sedimentiranspart
and estuaries, Qur laboratory, New
£ngland Bioassay, is one of the leading
ecclogical and whole effluent toxicity
testing laboratories in the United States,

Climate Change and Hazard Plaining

Addressing the challenges of natural
hazards and climate change requiresa
broad specirum of skills and experfence.
GZAs climate change team includes

GZA assists munlcipalities with initfgating urban flooding

specialists in planning, metegrology,
hyelradynamic floud modeling, hazard
mitigation, vulnerabllity assessmant,
benefit-cost analyses, resfiency and
river, ocean and coastal engineering.

As & nationally-recognized leader In
natural hazard assessment, mitigation
and climate changs adaptation, we have
been responsible for assessing the hazard
vitnerability of some of the most eritical
infrastructure In the United States.

When water matters, choose the
company with national experience.
Cheose GZA.

PLANNING

S
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b Byron Westan Hydroelectric Project

’ Crane & Co.

, Mr. James Beaudin Sr., Sehior Project Manager
Lo 413-684-6835

Pine Grove Hydropower Project
Chester Water Authority

Ms. Sharon Filimann
717-529-2244

Ware Disinfection Facility CVA to Hatchery Hydroelectric Project
Massachusetts Water Resources Authorlty

Ms, Pamela Heidell

617-788-1102

Spruce Run and Round Valley Feasibility Studies and Resource Fvaluation for Proposed Hydroelectric
Systems Along the Delaware and Raritan Canal.

New Jersey Water Supply Authority

Mr. Aimer Garcla

508-638-6121

Blenheim Gilhoa Evaluation of Geotechnical Instrumentation (and Multiple Other NYPA Projects)
New York Power Authority

Jim Llang, Senior Civil Engiheer

914-287-3266

Blenheim Gilboa Concrete Testing
d New York Power Authority
: Lori Gale

914-681-623




Byron Weston Mili Dam No. 2 Hydroelectric
Project Project Highlights
Daltor, MA o 240 kW small hydropower profect

e Successfully provided several aspects of
GZA's engineering and scientific services
Indluding hydralogy/hydraulics, wetland
and aquatic habitat assessment, and civil
enginearing

o Successfully assisted the client In getting
an MTC Feasibility, Design, and
Construction Grants

s Successfully obtained a FERC -MW
Fxemption

«  Project designed by GZA, constructed,
and brought on-ine

Crane & Co. is the owner of a number of dams on the East Branch of the Housatonic
River. These dams are assoclated with Crane-owned paper rnills which are adjacent to
the Hver. The damswere originally bullt to provide water and hydromechanical power
to the nearby mills but generally no longer serve any furction related to mill operations.
Crane & Co. engaged GZA to assist in exploring the possibility of upgrading the existing
facillties at one or hath of the Byron Weston Dams ta provide for hydroelectric
generation. Both the Byron Weston Mill Dam No. 1 and Dam No. 2 were considered in
the initial assessment.

GZA completad an initial resource assessment study in 2007 which formed the basis of |
an application to the Massachusetts Technology Collaborative (MTL) Feasibility Grant
application. The grantwas awarded and GZA prepared a full Feasibility study to further
Investigate the potential for hydropower generation at one or both dams based onthe
available head, available flow, and physical configuration of the facllities. GZA provided
technical and economic assessment of hydropower generation and developed an
optimized conflguration which maximizes Crane’s return on invesiment. GZA also
investigated potential anvironmental and regulatory considerations connected with
installation of hydropower generation at the site. GZA treated a concept fevel dasign
for the preferred hydropower alternative.

I
|
|
|
|

Tha result of the Feaslbliity Study process was the celection of a preferred aliernative involving instaliation of hydropower
generation equipment at Byron Weston Dam No. 2. This alternative was selected hased on power generation potential,
avallability of existing Infrastructure, and favorable permitting conditions. The hydropower generation potential ls 250 kW. The
total annual energy output for the facility was estimated at approximately 837 MWh during an average flow year, GZA prepared
an MTC Design and Construction Grant application for the proposed project and Crane was awarded $500,000.

(ZA prepared all FERC licensing documents and conducted all stakeholder meetings and coordination. GZA assisted Crane with
developing a water quality study plan resuliing from agency consultation comments. GZA preparad a draft and final exemption
application for the project, as well as all final destgn plans, specifications, and contract documents. Design elements included
interlor structural work, penstock transition piece, and tairace bulkhead. FERC Issvad a 5-MW Exemption for the project.
Construction was completed and the project gommissioned in 2013.

G2A GeoEnviretimental, Inc. Page |1




Collinsville Hydroelectric Project Feasibility Study
Cantan, Avon, & Burlington, CT

Project Highlights

»  Conductad a full Faasihility Level
study for re-powering two existing
dams on the Farmingion River

o Developed multiple conceptual
alternatives for generation and
studied technical and financial
feaslhility of each,

s Assessed envirenmental
consequences, including fish
passage Issues, of resuming
hydropower generation.

»  Made multiple public presentations
to explain the benefits and costs of
re-powering the dams.

GZA was selected by a commission comprised of representatives from three towns to
perform a feasibility study to evaluate the technical and eccnomic feasibility of
restoring hydroelectric power generation at the Collinsvilie Upper and Lower Dams on
the Farmington River in Connecticut, Both dams had previously been used for the
production of hydropower, but generation had been discontinued and equipment
rernoved. The local communities were interested in re-powering the sites, but only if
environmental, assthatic, financial, and other concerns could be addressed, GZA
assembled a tearn of specialized sub-consultants to assist In the completion of a
comprehensive feasibiitty study.

The broad-ranging scope of the study included nat only technical analyses of the
potentlal for power and energy production, but also assessment of environmental,
histarical, and regulatory issues. No fish passage facilities currently exist at elther of
the two dams, so conceptual plans for the siting, design, and operation of new fish
benefit of hydropower redevelopment, bat this required consideration of capital costs
and impacts on flow avallable for yeneration in the feasibility study. Similar consideration was given to the level of conservation floy
required to maintain water quallty snd aesthatics. Additionalissues which were consldered Included pre-histaric sites, historic resource!
wetlands, and recreation

GZA develaped a number of conceptual alternatives for configuring power generation at beth dams, including consideration of both typ
and size of turhines. Turbine manufacturers were contacted to obtain information regarding avallability and cost of various turbines. GZ
also assessed several combinations of generation at the Upper and Lawer Dam, Analyses inciuded: detalled examination of financle
benefits of each altermnative, including sensitivity analysis for energy prices change In energy prices, financing Interest rates, and grar
avallability. GZA provided pro formas for eachviable alternative and including variation in the key financial parammeters. '

GZA also provided realistic discussion of the permitting and licensing process required to obtain approval for a hydropower project. Thi
included feedback ebtained from letters of inquiry sent to varlous requlatory agencies and stakeholder groups. The process of obtaining
a FERC Yicense was discussed In detail.

GZA made multiple presentations to the Committee, Town Seleckmen, and the public, GZA assisted all stakeholders in the decislon-
making process regarding when, if, and under what tarms to move forward with the project.
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Crescent Street Dam Hydroelectric Project Project Highlights
Athol, MA

e Praposed zyo kW small
hydropower praject

e Projectwill pay foritself In 3
years

»  Successfully assisted the client
in abtaining MTC Feasibility,
Design, and Cohstrocilon
Grants

+ Provided engineering ahd
scientific services including
hydrefogyfhydraulics,
hydropower analysis and civil
engineering

The LS. Starrett Company (Starrett) is the owner of the Crescent Street Dam
Hydroelectric Project. The project Is located an the Mitlers River In the Athof,
Massachusetts, The Crescent Street Darn Hydroelectric Project included two 250 kW
turbine generator sets. One of the turbine ganerator sets was no longer useble end the
other turbine generator sets was generating a reduced output of 8o KW, The project
has been operating under a Federal Energy Regulatory Commission Order Finding
Licensing of Hydroelectric Project Not Required.

GZA was initially retalned by Starrett to parform a resource assessment for increasing
hydropower generation and preparing a Massachuselts Techaclogy Collaborative
(MTC) Feasibllity Study Grant application. The grant was awarded In May 2007 and
GZA prepares a fuil Feasibility Study to further investigate the potential for replacing
elther ane or both of the turblne generator sets based an the avallable head, available
flow and physical configuration of the facilities. GZA provided technical and ecohomic
assessment of hydropower generatlon optlons and developed an optlmized
configuration which maximizes Starreft's return on investrment and minirmizes
Starrett's expendltures. GZA also investigated potential ervironmental and
regulatory considerations connected with Improved hydropower generation at the
site. GZA creatad a concept level design for the preferred hydropawer alternative,

The result of the Feasibility Study was the selection of a preferred alterative inveolving ins g .
equipment at the iocation of the non-functional equipmant. The locstion was selected based upon the greater INcrease of power
generation potential that could be achieved. The expected hydropower ganeration patential from the new equipment is 270 W
and the total generation capacity of the project Is expected to be 350 W, The total annual electricity cutput for the new
equipment was estimated at approximately 1,800 kWh during an average fiow year. GZA prepared a MTC Design and Construction
Grant applicatlon for the project and Starrett was awarded $500,000. With MTC (now RET) assistance, the payback period is
expected to be approximately 3 years,

GZA structural engineers dasigned a concrete arch structure for the rehabilitated talirace portal for flow discharge back inte the
river. Working with the contractor, GZA designad a temporary underpinning systemo support the overlying structure during
construction. GZA has also assisted Starrett with negotiations with fisheries agencies and stakeholders groups regarding
operations rules and fish passage mitigaticns.
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Commonwealth-Owned Dams Statewide Project Highlights

Hydroelectric Power Potential Assessment

o Utillzed axisting publicly-available
Massachusetts

data to perform a screening level
assessment of the hydroelectric
generation potential of hundreds ¢f
dams

+ |dentlfied dozens of dams wheare
hydroelectric development could
be both technically and
economically feasible

The Commonwealth of Massachusetts Department of Censervation and Recreation
(DCR) is the primary natural reseurces management agency for the state. The DCR
owns and manages more than 350 dams as part of flood control projects, water
supply systems, and state parks, These dams provide Important services to the
peaple of the Commonwealth, but the DCR recognized that the potential for
hydroelectric generation at some of its dams might provide additional value. In
addition to potentialiy producing revenue for DCR and the Commonwealth,
generation of clean, renewable, carbon-free hydroelectricity at existing dams also is
consistent with the Govemnor's directive for state agencles to reduce their carbon-foot
print and his desire to make Massachusetts a renewable energy leader.

GZA was engaged by the DCR to perform a screening-level assessment of
hydropower generation potential at each of its dams. This assessment was meant {o
be used as an inltlal evaluation fool to identify those dams whera a significant amount
of hydropower potential exists and thereby focus on the dams where deveiopment
mighl be most viable,

GZA vilized Information contalned in the DCR's dam safety database, as weil as the
Natianal [nventory of Dams, and GZA's own extensive knowledge of the dams of
Massachusetts to develop information regarding the physical characteristics at each
dam pertinent to hydropower generation. GZA then accessed USGS historic
streamflow gage data to create proxy flow duration: curves at each of the dam sites.

Based on this data, GZA estimated the power (kW) and average annual energy (kWh) production potential at each of the dams in
the DCR's Inventory. GZA identifled those dams whare further Investigation of hydropower generation presently made sense,
thase which might be examined in the future, and those dams where low head, iow flow, or both makes hydropower generation
gconomitally infeasible for the foreseeable future,

Based on tha screening analysis, GZA assisting DCR with mare detalled evaluations of hydropower potential at certaln dams and
with preparing applications for FERC preliminary permits for 20 of the dams. Generation of hydropower at DCR dams could be a
saurce of revenue for the state and an example of good envirenmental stewardship.
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Fasiiity dy for Conduit Hydroelectric System

in Proposed Transmission Line from Chicopee Project Highlights

Valley Aqueduct to McLaughlin Fish Hatchery .

Tha Massachusetis Water Resources Authosity (MWRA), which provides a dependable
source of water to the greater Boston area, Is Investigating the idea of constructing a
transmission line to convey water from the Chicopee Valley Aqueduct (CVA) to the
Massachusetts Division of Fisheries and Wiidlife (DFW) McLaughlin Fish Haichery.  The
conduit would provide high quality water for use at the hatchery. Inperforming preliminary
design of the transmission ling, the MWRA identified & residual head that could be utilized
to generate hydroelectricity, The project would supply power for oni-site use ta paitlally
offset existing power demands at the adjacant Ware Disinfection Factity (WDF;.

The MWRA engaged GZA to perform the technical analysis and te develop a cost estimate
on an expadited basis such that the study could he completed intime to meet the deadline
for funding from the Massachusetts Clean Energy Center (MassCEC).

GZA performed a technical evaluation of the transmission line inciuding the impact of
constructing the project using pipes of different diameters. Two potentlal locations were
considered including at the low point In the systern (adjacent to the WDF) and the
discharge point to the hatchery. The site adjacent to the WDF was ultimately selected
based upon the ability for the MWRA to utilize the energy onsite as welf as their desire to
develop the project on MWRA property.

Three equipment types were considered including utilizing traditiona Kaplan turbines with either fixed or adjustable runner blades,
using crossflow turblnes, and utllizing pumps as turbines (PAT), (i.e., an ordinary pump running In reverse). PATs were preliminary
selactad for the purpose of the feasibility study; however, additional consideration wifl ba given to traditional turbines in the design

phase.

The preferred alternative includes utilizing a single PAT that uses a design head of B4 feet and adesign flow of 6 mgd. The proposed
equipment would generate a peak power of approximately so kW of power and produce approximately 396,000 kWh of energy

during an average year.

7A astimated the total cost of developing the preferred alternative, including estimated engineering costs (but notincluding
permitting costs) to be approximately $600,000. MWRA Is awaiting the anhouncement of the MassCEC grant awards, 1o evaluate

moving the project forward to the design phase.

52A GeoEnvironmental, Inc,

Performed technical analysis and cost
estimate on an expedited timetable.

identified equipment that meets "Buy
American” provisions for ARRA funded




New Jersey Water Supply Authority, Resource
. Evaluation for Proposed Hydroelectric Systems
i » Proposed three "standardized”

along the Delaware and Raritan Canal layouts for lock structure

, Central New Jersey development utilizing existing
. . Infrastructure.

Project Highlights

« Proposed alternatives that :
protected and enhanced the i
ciltural and natural environment
surrounding the Canal,

s Examined the costs and benefits of
developing singte sites and all ;
viable sites. :

The New Jersey Water Supply Autharity {(Authority) operates and maintains the
Delaware and Raritan Camal (Canal} as part of a complex system to provide a
I dependable supply of water to central New Jersey residents. The Autharity Identified
the potantlal for harnessing the eneragy contained in the existing water flows through
the Canal and engaged GZA to investigate the feasibility of develaping hydroelectric
i: generation systems.

GZA performad an analysls of the technical, financial, and environmental feasibility of
constructing and operating hydroelectric generation systems along the Canal at i
K existing flow control structures. Three potential typical layouts were considered for - . !

the lock structures, while alternative development configurations were considered for

, the aqueduct and flood gate structuras. The intent was to select a corfigurationto he
i installed in a standardized manner at each of the sites to maximize construction and
development efficiency. The techrical feaslbility examined the amount of potentlal
electric generation available at each site as a function of avallable flows, net head,
; system configuration and efficlency of the generation eguipment, The potential
" jmpacts to the natural and cultural environment as well as the potentlally associated
mitigations were investigated, Additicnally, potential permitting requirements for
local, state and federal regulating agencies were identifled, GZA examined options to
protect and enhance the enviranmental, historic, and recreational attributes of the Rt -
Canal, The economic feasibility of the prolect was performed for developing each of the sites Individually as well as developing all
viable sites togethar, The analysis utilized a range of costs and annual benefits, which were used to estimate a range of simple
| paybackperiods.

The results of the feasibility analysts Indicated that at the majority of the sites studied, hydropower development was technically
feasible. Based upor the finandial analysis, GZA estimated that the simple payback periods would be In the ordar of several
decades, even when consldering the lowest cost and highest benefits scenarlo. The estimated peak power and average annual
energy generation at the viable sites ranged from 26kW to 106kW and 123MWh to 5B2 MWh, respectively. If al] viable sites were
developed the estimated total peak power would be 400 kW with 2,877MWh of energy produced n an average yeat.
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New Jersey Water Supply Authority, Spruce Run Project Highlights

and Round Valley Reservoirs Hydroelectric

Feasibility Studies
Clinton Townshig, NJ

The New Jersey Water Supply Authority (Authority) owns and operates the Spruce Run arid
Round Valley Reservoirs as part of a mufti-reservoir complex to provide a dependable
supply of water to central New Jersey residents, The Authority identified the potentlal for
harnessing the energy contained in the existing water releases from their reservoirs and
engaged GZA to Investigate the potential for developing hydroelectric generation.

The Spruce Run Reservalr is an on-stream water storage reservoir while the Round Valley
Reservoir operates as a pumped storage system. The Spruce Run Reservolr has one water
release structure and the Round Valley Reservair has two {North and South).

GZA completed three separate hydroelectric feasihility studies for the Authority which
focused on the Spruce Run Reservolr, the Round Valley Reservoir North Dauo: and the
Round Valley Reservoir South Dam. An analysis of the technical, the economic and the
ervironmentalfpermitting feasibitity of the installation of a hydroelectric generation system
were completed for each site, The technical evaluation included an estimation of the gross
head and head losses ta approximate the available net head as well as an analysis of historic
flow relssses at each discharge site. Pumps operating as turbines (PATS) in additlon to
several different types of traditional turbines were evaluated for varying performance
characteristics. The various potential environmental impacts of the projects wers
investigated Including the associated permitting requirements for local, state and federal
regulating agencies. Finally, @ project economic analysis was conducted for each stte. This
included a cost estimats, average return on investment and simple payback period,

Proposed layouts for three separate
generating facilities focused on
utilizing existing operating
canditlons

Pravided innovative solutions to
meet the Authority's various
generation rastrictions

Provided assistance with FERC
Preliminary Permit Application

The results of the feasibifity analyses indicated that due to the Highlands A, inodifying existing structures to operate as
powerhouses was the preferred option of any instatlation. Due to this consideratior as wel as a lower Initjal capital cost and smaller
equipment footprint, the use of PATs at each site was the preferential equipment option. The prefarred generation lecation for
Sprica Run was within the outlet vavlt structure, for Round Vatley North was the control valve vault and for Round Valley South was

the Hamden Pump Station. The estimated peak power and average annual energy generati

on was estimatad to be 75 kW | 422 MWh

for Spruce Rur, 300 )W [ 121 MWh for the North Dam and 20 KW {72 MWh for the South Dam.

GZA performing Phase Il of the Autherity's Hydroelectric investigations which explore the technical, environmental/permitting and
economic potential of hydroelectric generation within the Authority’s Raritan Canal structures.
© 2015 GzA GeaEnvironmental, Ine,
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Un-Watering for LEM Upper Reservoir Water

Control Blenheim-Gilboa Pumped Storage Project
North Blenheim, NY

A Life Extension and Moderization (LEM} program at Blenhelm-Giiboa Pumpad Storage
Involved complete un-watering of Its subsurface Water Conveyance Structures that
connact Lower Reservoir(LR) on Schohatie Creek and Upper Reservoir {UR) canstrugted
an the west side of Brown Mountain, The operational water level for UR varies between
elevation 1,950 and 2,000 ft, while that in LR typlcally varies between 860 ft to goo ft. The
structures consist of a 1,143 Tt deep roncrete vertical shaft and horizontal power tunnel,
which separates into four steel-ined 12-ft diameter penstocks through a manifold
structure [ocated halfway from UR to LR.

Un-watering was planned [n following steps: (a} lowering the upper reservalr to 1,540ft;
(b} constructing a temporary cofferdam at the UR; (c) further lowering the UR to 1ganoft;
(d) constructing a permanent cofferdam; (e) de-watering vertical shaft to 8g8ft; (f)
pumping out power tunnel, manifold and penstocks.

GZANY pravided enginearing anafyses and recommendations water controf at the Upper
Reservoir, Because there was no permanent control structure at the upper end of the
shaft, a cofferdam needed to be constructed to prevent water from entering the shaft
after dewatering of the Upper Reservolr. At the same time, i was determined to be
beneflcial to leave a residual pool in the Upper Reservoir to maingain fish habitat and
provide volume to refill the tunnel and shaft at the end of each work cycle. GZANY
analyzed the potential for direct precipitation and runoffinte the Upper Reservoir and the
notential effects on freehoard at the cofferdam. In conjunction with NYPA engineers and
the Board of Consultants, GZANY made recommendations regarding a water control
system that used pumps outboard of the cofferdam to maintain pool elevation and
Inboard of the cofferdam to prevent direct flow intc the shaft. GZANY prepared designs
for the discharge plpe over the Upper Dike embanlawent and to a drainage course down
the side of the mountain which ultimately discherged hack into the Lower Reservolr. The
system was successfully installed for all four years and tunctioned as intended.

© 2015 GZA Geofnviranmental, inc.

Project Highlights

Jdertified potential critical issve
through pra-project analysis,

s+ Develeped instrumentation znd
data collectich program to increase
certainty regarding vitat
parameiers.

«  Assisted Client in dediston-making
regatding operations planning and
developed evaluation thresholds

¢ Provided round-the-clock
instrumentation monitoring.

e Worked with Client to move project

forward on-schedule with no
damage to project structures.
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New York Power Authority, Robert Moses Power Project Highlights
Dam, Automatic Monitoring of Foundation

Seep age and flow meter instruments In
Massena, NY power dam

e  Automatic monitoring of pressure

« PC-based data acqulsition

s RS485 serial hetwork

The Robert Moses Power Dam (RMPD), the main component of the St Lawrence-
FOR Power Project., stretches 3,200 feet across the St. Lawrence River. It has lwo |
generating plants, divided by the U.S.-Canadian border and operated separately by |
the New Yark Power Authority (NYPA) and Ontario Power Generation. Each utility |
has 16 turblne-generators that can produce about 60,000 kilowatts apiace, TE
NYPA had manually performed guarterly measurements of foundation seepage flow
and uplift pressure inside the RMPD since 1961 To obltain more short term variations -
of seepage flow and uplift pressure, NYPA embarked on a program to install an
sutomatic data acquisition system allowing authorized users to monitor and report
data from 44 monltoring points n real time from a host computer within the NYPA
camputar network.

The first phase of this program was a pilot system that automated the monitoring of
two flow meters and five pressure transducers within the dam. For the pilot, the
monitoring data was avaifabie only on the host computer but not on the NYPA
computer network. The data acquisition pliot system compsised two flow meters
with sonlc raceivers and five uplift pressure transducers conpected to two datalogger |
units located in the dam’s inspection gallery. The two datalogger units were In tm
connectad to a seria! converter by means of a very long R5485 serial cable. The serfal -
converter hex was connected to the datz acguisition cotriputer. i

'

GZA was contracted by NYPA to pracure, Install and canfigure the software needed -
to perform the automatic data acquisition for the pllot system. In addition GZA Data acquisition units
prepared an Operations & Maintenance (O&M) Manual for the systern and trained

NYPA personrel in the use of the system.

© 2015 GZA GeoEnvironmental, Inc. Page | 1
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Hydropawer Services

ALDEN

Established in 1894 by Worcester Polytechnic
Institute, Alden’s initial interest in hydraulics
was driven by an emerging hydropower
industry. Today, Alden is a private entity, but its
roots in hydropower have remained strong
throughout the years. Alden is the largest and
oldest private hydraulic modeling organization
in North America. In the past 25 years, its
services have grown to include gas flow
modeling and environmental engineering and
assessment for water intakes. These
capabilities have allowed Alden staff to develop

"They'd be the only people I'd
consider. You don't mess
around with something that
works, We have established
such a good working
relationship. | know that if
there was a problem, I could
pick up the phone and get it
resolved quickly.” - Edmond
Pepper, Vice President, Pepper

extensive experience in addressing and & Associates

resolving all types of issues related to
hydroelectric  power generation.  Alden’s
professional staff includes several nationally
renowned engineers and biologists who have
been leaders in the assessment and mitigation
of enviropmental impacts at hydro dams.
Studies conducted by Alden for entities such as
the New York Power Authority (NYPA), New
Yotk State Research and Development
(NYSERDA), the Electric Power Research
institute (EPRI), and the U.S. Department of
Energy (DOE) have resulted in the
development of data and technologies that
have been applied by project owners and
accepted by resource and regulatory agencies.
This experience provides Alden with a unique
knowledge of hydropower projects and turbines
and informs the practica! engineering studies
we undertake and strategies that we apply for our clients to successfully negotiate the
licensing process and meet requirements of their existing FERC licenses.

Survival testing of rainbow trout
pussing through o hydrokinetic
turbine at Alden

Alden’s wide-ranging experience with many aspects of hydroelectric power generation
provides us with a practical element to balance our research background. Alden has
provided services such as feasibility studies, detailed design, construction oversight,
economic analysis, energy optimization, hydraulic evaluations, due diligence
evaluations, modeling, field measurements, FERC licensing support, and a variety of
other services to both the private industry and large utilities. We are also well respected
and considered as experts by many of the staie and federal resource agencies typically
involved in hydroelectric development and compliance. Additionally, Alden biologists
and engineers have actively participated in consuitations with numerous agencies
throughout the U.S. Alden has specialized expertise in upstream and downstream fish
passage issues at hydroelectric facilities and recently completed the development of a
mode! for the National Marine Fisheries Service (NMFS) to estimate the survival of
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Hydropower Services

federally-listed endangered Atlantic salmon
passing downstream at hydroelectric projects in
support of the restoration efforts on the
Penobscot River. Our staff has extensive
experience  with FERC licensing and
compliance including development of FERC
license applications, capacity amendment
appiications, study plans, and exhibit drawings.

Alden has conducted numerous hydraulic
model studies of hydroelectric stations and
related structures such as intakes, outlets,
spilways, stiling basins, fish ladders, and
navigation locks. Model studies have been
conducted for a variety of phenomena related to
low and high head hydro power and pumped
storage. Complimenting these laboratory
studies are numerous field measurements of
turbine performance using the various code
accepted methods of flow measurement, as
well as Computational Fluid Dynamics (CFD)

"The work that Alden did for
us is ground-breaking.”

Ann Lowery, Deputy
Commissioner Mass DEP;
regarding the In-Conduit
Screening Tool Development

In-Conduit Screening Tool Public
Training Session held in Alden’s

studies. Dam and spiliway evaluations including hydrology, hydraulics, geotechnical and

structural analysis have also been completed.

Alden is a leader in North America for providing physical hydraulic and computational
fluid dynamics (CFD) modeling in support of hydropower faciliies design and retrofit,
fish passage faciliies, total dissolved gas (TDG) abatermnent, compiiance with ESA
regulations, darn safety analysis, risk reduction and remedial design, and design of
various flood cantrol measures such as levees and barrier structures.

Brief Descriptions of selected hydropower-refated projects that Alden has been involved

with are provided below.
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SELECTED NEW YORK EXPERENCE

FERC Licensing Studies and Support

Black Rock River Fishery Study (Black River Energy LLC) ~ As part of a
development and licensing effort for two breached dams on the Black River in New
York, the NYDEC required Black River Energy LLC (the potential licensees) to conduct
a walleye spawning survey and habitat assessment in the vicinity of the fwo dams.
Alden conducted a review of previous studies in the region and developed & study plan
for updated field research. Alden was also part of the field study team who survived the
area for suitable spawning habitat and collected species samples with electrofishing
technigues.

Market Analysis

Alden Turbine Market Analysis (NYSERDA, New York) — Alden completed a state-
wide hydropower analysis in the State of New York. The study focused on identifying
suitable sites for the instaliation of the Alden fish-friendly turbine at both developed and
undeveloped dams. This was completed by estimating the available power potential and
comparing it to the existing generation (if any}. Where suitable resources were available
for an Alden turbine installation, power and energy estimates were completed.

Feasibility Studies

School Street Alden Turbine Feasibility Study (Brookfield) — The Brookfield
Renewable Energy Group was considering the addition of a fish friendly Alden turbine at
their School Sireet Plant in Cohoes, New York., Tc determine the feasibility of this
installation Alden collected field data to validate the head loss in the project's feed
canal. These and other data were used to estimate power gains and conduct an
economic analysis for the potential expansion project.

Crescent and Vischer Ferry Turbine Replacement Feasibility Study (NYPA) — As
part of pianed plant overhauls; NYPA was considering refrofitting the Crescent and
Vischer Ferry Hydroelectric Plants with fish-friendly turbines to help minimize the cost of
downstream fish passage compliance. Alden developed the basefine fish passage
survival, developed conceptual designs for an Alden fish-friendly turbine and modified
Kaplan and Francis installations, and evaluated the economic and environmental
benefits of each redesign.

~ Instaliation of Hydrokinetic Turbines Downstream of a Traditional Hydro Project

Feasibility Study (Confidential Client) — A hydropower owner was considering the
installation of a hydrokinatic turbine array downstream of an existing project New York
State. Due to the size of the proposed hydrokinetic project, the installation could impact
tailwater elevations and affect the gross head at the existing project. Alden conducted
numeric and CFD modeling simulations to generate water surface profiles and
ultimately determine the feasibility of the project.

New Technology Testing and Development

Modular Inclined Screen (MIS) Development — Developed the Modular Inclined
Screen, designed for diverting fish from water intakes at high velocities (up to 10 feet

5
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| per second). Laboratory testing conducted at Alden with ten species of fish including
Pacific salmon fry demohstrated survival near 100% for most species. Field testing was
g conducted in 1995 and 1996 at a prototype test facility installed at the Green Island
Hydroelectric Project cn the Hudson River in New York. This project was a Tailored
Collaboration Program funded by EPRI, Niagara Mohawk Power Company, New York
Electric Energy Research Corporation, New York State Energy Research Development
Authority, New England Power Company and the California Department of Water
Resources. Reference: Electric Power Research Institute, 1994. Biofogical Evaluation
of a Modular inclined Screen for Diverting Fish at Water Intakes. EPRI TR-1 04121.
Eilectric Power Research institute. 1986. Evaluation of the Modular Inclined Screen
(MIS) at the Green Island Hydroelectric Project: 1995 Test Results EPRI. TR-106498.

| Spillway Safety

Upper Niagara River lce Flow Model (NYPA, New York) — A physical model study
i was performed by Aiden to investigate the relationship between the design and
i operation of the Niagara Power Project and ihe formation of ice stoppages and jams in
an 18,000 ft length of the Grass Istand Pool reach of the Upper Niagara River.
Horizontal and vertical scales of 1:120 and 1:50, respectively, were selected for the
model: polyethylene plastic pieces, replicating typical sizes, buoyancy, and internal-
resistance strength were used fo model ice. The model was calibrated for six open-
water flow conditions, and three ice-affected flow cases. The physical model provided
the information and data needed to address to meet the goals of the study, offered
substantial insights into the characteristics of flow and ice transport, and enabled a
reliable assessment of the performance of potential mitigation measures.

Field Performance Testing

i Lewiston Hydroelectric Station (NYPA, New York) — Alden completed field flow

: measurements at the Lewiston Hydroelectric Project in support of turbine performance
testing. Barks of Ott meters were deployed to develop velocity profiles that were used
fo determine turbine fiow rates.

Fish Passage Feasibility Study and Conceptual Design

Iroquois Dam Eel Passage (Versar & EPRI) — Alden developed conceptual designs
with order of magnitude costs and general engineering support for eel diversion
structures at Iroguois Dam on the St. Lawrence River in New York.
Quassaick Creek Fish Passage Feasibility
Study — Alden evaluated various fish passage
options including, dam removal and technical |
fishways at a non-hydro dam on Quassaick Creek
! in New York. Alden efforts included performing
! field investigations, sediment sampling and
analyses, hydrology and hydraulic computations, a
habitat assessment, and an evaluation of fish E 2
passage and dam removal alternatives. Quassaick Creek
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Bronx River Fish Passage Design Development

Alden teamed with Milone & MacBroom, Inc.,
Environmental Research and Consuiting, inc., and
Fitzgerald & Halliday, inc. to complete the Phase i
Fish Passage Design Development Project for
three dams on the Bronx River (182nd Street
Dam, the Bronx Zoo Dam, and the Snuff Mil
Dam). The Bronx River Alliance and the New York
City Department Parks and Recreation Natural
Resource Group teamed with the Bronx BronxRiver

Zoc/Wildlife Conservation Society, the New York

Botanical Garden, and NOAA to make upstream habitat in the Bronx River accessible to
river herring. This phase of the project involved the evaluation of three fish passage
alternatives for each dam. Because of their cultural and aesthetic value, all three dams
will remain, but the contemplated fish passage facilities will be as natural as possible.
Consequently, the project approach is emphasizing landscape architectural design as
thoroughly as ecological engineering. Alternatives being considered are rock ramps,
nature-like bypass channels, and conventional fishways. :

Saw Kill River Eel ladder Design — In the spring of
2006, Alden designed, fabricated, and installed ah
eel ladder on the Saw Kill River, a tributary of the
Hudson River, at Bard College, New York. This eel
ladder was designed to be used by Bard College to
collect, count, and release upstream migrating eels.
A key feature of this ladder was that it needed 1o be
designed as a temporaty, free standing structure that
could be easily removed. The ladder also included a [Zeeet L EENGIN - - 7.0
predator cover and various types of substrate fo aid Bard College Eel Ladder

in the passage of eels. A second eel ladder of this .
design was sent to NOAA for display at the 10" anniversary celebration of the NOAA
Community-based Restoration Program.
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FERC LICENSING STUDIES AND SUPPORT

Water Quality Monitoring at Two Vermont Hydro Projects {Eagle Creek Renewable
Energy) — Alden prepared water guality monitoring study plans that were required by
the FERGC licenses and State 401 Water Quality Certifications of the Ball Mountain and
Townshend Hydroelectric Projects located on the West River in Vermont. Alden is also
performing the water quality monitoring study at each project, which includes the
installation of water quality meters and analysis of temperature and DO data. Alden
staff developed the study plan in consultation with the state and federal agencies and
submitted the final plan to FERC. Alden completed an interim report for the first year of
data collection (2015) and submitted it to FERC following an agency review,

Fish Passage Design and Effectiveness
Study Plans for Two Vermont Hydro
Projects (Eagle Creek Renewable Energy) —~
Alden prepared Fish Passage Design plans
and a combined Fish Passage Effectiveness
Study Plan for the Ball Mountain and
Townshend Hydroelectric Projects located on
the West River in Vermont, Alden developed
these plans in consultation with state and
federal resource agencies and submitted the
final plans to FERC.

PIT-tagged shorinose sturgeon used  Instream Flow Study for the Riverdale Mills
for an evaluation of a fish exclusion ~ Project  (Riverdale Power & Electric
rack and bypass Company, Massachusetts) —  Alden

conducted an instream flow study at the
Riverdale Mills Hydroelectric Project on the Blackstone River in Massachusetts. The
study plan was developed by Alden in consultation with state and federal resource
agencies. Alden performed the field work and prepared a study report that was
submitted to FERC. Using the data collected during the study, Alden assisted the
project owner in negotiating a reasonable minimum flow rate for the project's bypass
reach.

Instream Flow Study for the Cargill Falls Project (Putnam Green Power,
Connecticut) — Alden conducted an instream flow study at the Cargill Falls
Hydroelectric Project on the Blackstone River in Massachusetts. The study plan was
developed by Alden in consultation with state and federal resource agencies. Alden
performed the field work and prepared a study report that was submitted to FERC.
Using the study results, Alden assisted the project owner in negotiating a reasonable
minimum flow rate for the prolect's bypass reach that was incorporated into the project
license.

FERC Environmental Assessment for the Occum Project (FERC, Connecticutj —
Alden staff prepared the aquatic resources impact section of the FERC EA developed




" Hydroelectric projects located on Otier Creek
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for the relicensing of the Occum Hydroelectric
Project located on the Thames River in
Connecticut.  Alden staff participated in
scoping meetings and agency consultations as
part of the envirormental assessment.

FERC Environmental Assessment for the
Middlebury Lower and Weybridge Projects
(FERC, Vermont} —~ Alden staff prepared the
aquatic resources impact section of the FERC
EA developed for the relicensing of fthe
Middlebury Lower and Weybridge

in Vermont. Alden staff participated in scoping Field measurements of flow velocities
meetings and agency consuitations as part of gnd water quality
the environmental assessment.

FERC Environmental Assessment for the Vergennes Project (FERC, Vermont) —
Alden staff prepared the aguatic resources impact section of the FERG EA developed
for the relicensing of the Vergennes Hydroelectiic Project located on Ofter Creek in
Vermont. Alden staff participated in scoping meetings and agency consultations as part
of the environmental assessment.

Northfield Mountain Pumped Storage Stop Log Lifting Device Repair Design (First
Light, Massachusetts) — As part of a FERC relicensing effort, Northfield needed to
restore this lifting beam to its original condition and replace the hydraulic components
used to break the top stop log free when filling the tailrace tunnel. Alden inspected and
evaluated the existing lifting beam, and developed a repair scope of services to restors
the lifting beam to its original functionality, provided inspection services and progress
reports of the lifting beam during ifs repair, designed and specified a new hydraulic
system for breaking the top stop tog free during the re-filing procedure, and provided a
procedure to install and remove slop logs.

Putnam Hydroelectric Project Trash Rack
Headloss Evaluation (Putnam Hydro,
Connecticut) — In order to address an
agency request for reduced trash rack bar
spacing to protect downstream migrating fish,
Alden completed an evaluation estimating
head losses associated with the existing
conditions and for a variety of potential
variations. The variations evaluated included:
clear spacing (existing 1.5 inch; proposed
0.75 inch), bar profile (square, semi-circular
leading edge), an overlay option, and debris
loading (0%, 30%, 50%). Some praclical
design considerations such as commercial availability of bar shapes and typical overlay
designs were incorporated into the analysis, as well as in-situ measurements.
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Boundary Dam, Pend D'Oreille River
(Seattie City Light, Washington) — Alden
was contracted to provide consulting
services to evaluate the production of Total
Dissolved Gas (TDG) and options for
mitigation in support of the FERC
relicensing efforts.  The hydrologic and
water quality data were analyzed and a
study plan was developed for field data
collection to identify optimized operations
for minimizing TDG production. A physical
hydraulic model was used to simulate the
Project spillways, low level outlets, and
plunge pool area. Modifications to the
model were made to minimize the amount
of air entrainment. A CFD model was also
used together with a TDG prediction

¥ Vurloers nod Codlowrs
{optien gl-0}

Computational mode! of a fish guidonce
structure and bypass proposed for o
hydropawer project

program to guide designh revisions.

Cabinet Gorge Dam, Clark Fork River

(Avista Corporation, Idaho) — Alden was contracted to develop a bypass tunne! design
and physical model that will minimize total dissolve gas (TDG) production in the spilway
of the Cabinet Gorge Hydroelectric Development Project. The physical model is being
used as a tool to investigate various configurations of the bypass tunnel outlet that
would minimize TDG production. Alden also provided input to and consultation on CFD
modeling of the tunnels as part of the design development and performance
assessment.

10
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DESIGN OF HYDRAULIC STRUCTURES

Robertsville Hydropower Station, New Canal Head Gates (First Light,
Connecticut) — Alden completed the design of fwo new canal head gates at the
Robertsville Hydropower Station. This included calculation of gate operating ioads,
preparation of fabrication drawings, development of technical specifications, review of
shop drawings, and preparation of as-built drawings.

Scotiand Station Trash Rack Structure Design (First Light, Connecticut) — Alden
developed the design of a support structure that was needed for a hew frash conveyor
at the intake structure of the Scotiand Hydroelectric Project. The design effort inciuded
the evaluation of the existing support structure for the loads of the new structural
components and conveyor, preparation of drawings to fabricate and install the new
structure, technical specifications, review of shop fabrication drawings, technical suppart
during fabrication and installation, and preparation of as-built drawings at the completion
of installation.

Fafls Village Station Log Handler
Design Review (First Light,
Connecticut) — Alden peiformed a
design review that included an initial
structural assessment and  design
refinements, a site visit, a review of
existing site drawings, a structural
evaluation of assaciated structures, and
working with the equipment supplier to
. finalize a workable design.

Hydraulic model of o hydro project spiliway
and fish ladder

Robertsville Canal Head (sate Design
(First Light, Connecticut} — Alden designed new head gates for the inlet canal at the
Robertsville Hydroelectric Project. The scope cr work included an initial site visit to
obtain field dimensions and design information, caiculation of gate operating loads,
preparation of drawings to fabricate and install the new gates, technical spscifications,
review of shop fabrication drawings prepared by fabricator, and preparation of as-built
drawings at the completion of installation.

Fiow Induced Vibration Mitigation (Confidential Client, Pacific Northwest) — Alden
evaluated vibration problems of a turbine unit and advised the manufacturer on a
methodology for conducting scale physical and CFD modeling designed to resolve the
issue.

Hadley Falls Exclusion Rack Design (Holyoke Gas & Electric, Massachusetts) —
After completion of a 30% design by others, Alden developed a revised fish exclusion
rack and downstream bypass design that reduced costs by 60%. The rack and bypass
are intended to primarily protect ESA-listed shortnose sturgeon from entrainment into

11
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Hadley Units 1 & 2, but are also expected to provide downstream passage for several
other migratory species (blueback herring, American shad, and American eel). The
scope of work for this project included development of a less costly alternative rack
design, determination of a preliminary velocity distribution for the alternative design
using CFD modeling, and conducting interviews with industry experts regarding the
design and constructability.

12
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SPILLWAY SAFETY

Canton Dam Emergency Spillway (Hydroplus, Oklahoma) —~ Alden conducted an
integrated numerical and physical model study of a proposed spillway system to ensure
that it could safely discharge the PMF. Based on the modeling results, a favorable
design was selected, constructed, and tested.

Oahe Emergency Spillway Erosion and Stability Analysis (USACE, South Dakota)
— Alden performed geotechnical investigations, erosion analyses, and structural stability
analyses for the Oahe emergency spillway and downstream unlined trapezoidal
channe!. This work featured erosion analyses for a series of hydrographs. The study
results revealed that cutting could reach the apron for several flow conditions.

Folsom Dam Auxiliary Spillway, California — Alden developed a CFD model to
determine the horizontal forces on each step of a proposed stepped spillway. The
madel results included shear stress along the top and face of each step and the
pressure distribution on the steps, Validation of the numeric model was provided
through a comparison with experimental data collected at St. Anthony Falls Laboratory
in a 1:26 Froude Scale physical model. This
work was sponsored by the Biedenharn Group
and the USACE.

Smith Mountain Dam Spillway, Virginia —
Stith Mountain dam is an existing structure for
which the PMF was recently re-calculated and
found to be greater than the design flow. The
dam has two discontinuous flip bucket
spillways that were evaluated in a physical
model by Alden in 1959, prior to construction.
Alden recently used a CFD model to predict the
spillway performance at flows the exceeded the
origina! design flow. After validating the CFD
model with the 1859 physical model results, the [

CFD model was used to predict the change in

flow trajectory onto the apron, showing that . .
cavitation or erosion were unlikely to occur. Spiflway hydraulic model

13
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NEW TECHNOLOGY TESTING AND DEVELOPMENT

DOE Sponsored Model Turbine Performance Testing (Confidential Client) — Alden
completed performance testing for a new low head tuthine concept. Testing included
measuring head, flow, power, and speed over a variely of design points to assess
performance.

Fish Friendly Turbine Development (DOE, EPRI) — Alden developed the Alden fish-
friendly turbine with support from DOE, EPRI, and the hydropower industry. The turbine
is designed to reduce or eliminate Injury and mortality of entrained fish, Alden
developed the conceptual design, conducted pilot-scale biological testing, and
performed CFD modeling to improve power performance without comprising fish-
friendliness. The Alden turbine has heen licensed to Voith Hydro and is commercially
available. ‘

FIELD PERFORMANCE TESTING

Lay Hydroelectric Station (Southern
Company, Alabama) — Alden conducted
flow measurements for a 32-MW
turbine. Fiow rates were calculated by
integrating the velocity distribution at two
gate slots upstream of the unit. The &
velocity distributions were measured by 1
sixteen Ot type A current
meters. Individual racks of eight current &

meters wete simultaneously traversed , . ,
vertically in each of two Separate intake Rainbow trout entering the runner of the

slots. Alden fish-friendly turbine during pilot-scale
faboratary testing

Dietrich Drop Hydroelectric Station
(Hydro West Group, Inc., Ildaho} -~
Alden conducted turbine efficiency testing for a 6-MW Francis unit using the dye dilution
method for measuring flow.

Karriba Dam (Zambezi River Authority, Zimbabwe) — Alden used the dye dilution
flow measuring method to calibrate Winter-Kennedy taps of three 170 mw units at a
hydro project in Zimbabwe. The purpose of the tap calibrations was to allow their use
as flow meters and flow loggers when combined with a computer-based recording
system.
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DUE DILIGENCE STUDIES

Buyer in Northern New England (Confidential Client) - Alden staff completed a due
diligence review of a hydroelectric project on behalf of a potential buyer. The focus of
the review was oh civil structures including the dam, powerhouse, water sontrol
features, hydraulics, tailrace, and site access. Assessments of the turbines, electrical,
and control sysiem were made as well. :

Review of Applications for the Massachusetts Clean Energy Center (MassCEC) —
Alden reviewed applications that were received in response to a MassCEC Hydropower
Program Solicitation. This effort included reading and understanding the solicitation and
application forms as well as reviewing the goals of the Commonwealth Hydropower
Program (CommHydro). Alden also reviewed unsolicited applications and advised the
MassCEC on applicability to the CommHydro Program.,

Review of Oak Ridge National Lahoratory’s Report to Congress on in-Conduit
Hydropower Development Opportunities (BCS Incorporated, Locations
throughout the U.S,) — Alden conducted a technical report review and provided ORNL
with comments on a report prepared for in-conduit power developments. Comments
were based upon Alden's experience in evaluating feasibility for hydropower
development at water treatment and distribution facilities.




ALD E N Hydropower Services
FISH PASSAGE DESIGN

Howard Hanson Dam Fish Passage
Facility, Green  River {USACE,
Washington) —Alden conducted CFD and
physical modeling to refine the design of a
downstream fish passage facility at a flood
control dam. The reservoir was simulated
using STAR-CD CFD software in order to
determine the upstream boundary location
and conditions for the ensuing physical
model study. A 1:15 scale physical
1 hydraulic model of the fish passage facility
was developed and used to investigate
overall performance. A 1:8 scale physical

hydraulic model was also constructed and
used to develop an acceptable fish screen
design.

Steeppass fish lndder designed by Alden
for pussage of river herring

Development of a More Effective Approach Channel to Existing Fish Lift
Entrances (PPL Holtwood, Pennsylvania) — A major generation upgrade at the
Holtwood Hydroelectric project doubled the flow in a combined tailrace and fish channel
leading fo an existing fish lift at the upstream end of the channel. Fish passage
efficiency of the fish Tift was considered poor due to unsuitable hydraulic conditions for
the target species (American shad). The main
abjective of a CFD study performed by Alden
was to improve fish passage with double the
flow in the tailtace due to the increase in
generation. This was achieved by developing
tailrace excavation geometries that would allow
for a contiguous and sufficiently low velocity
path alang one side of the channel leading to
the fish lift enbrances. This fish path was
designed using the CFD model to meet agency
criteria for maximum velogity and minimum
flow width and depth criteria for American |
shad. Numerous tailrace excavation scenarios § .
were explored within the constraints of  jnstream flow study data coll
excavation eqguipment.

Modifications to a Fish Ladder {confidential client) — Alden performed detailed CFD
simulations for the portion of a fish ladder that was designed to pass fish from a power
canal into the project’s impoundment. The CFD model was used to understand the
present condiions and to develop possible changes to the ladder design that would
result In more favorable flow conditions for fish passage. Initial simulations of existing
conditions were made to verify the efficacy of the CFD model. Modifications to the
attraction flow system were also developed as part of an additicnal weir concept fo
control flow quantities in the ladder and at the fish entrance in the power canal. Flow
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patterns in the power canal were studied to evaluate whether more fish could be
attracted to the ladder entrance.

Inspection of downstream fish passage facilities conceptually designed and
computationally modeled by Alden for the Hadley Falls Hydroelectric Station
on the Connecticut River
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HERITAGE SURVEYS, INC.

Professional Surveyors and Engineers
College Highway & Clark Streef - P, Q, Box 1
Southampton, Massachusetts 01073-0001

Bruce A. Coombs, President Telephone (413) 527-3600
Professional Surveyor, MA, CT & VT Facsimile (413) 527-8280 !
E mail: bruce@herifagesurveys.com Website, heritagesurveys.com

GENERAL BACKGROUND INFORMATION
January 1, 2014

Heritage Surveys, Inc., was established as a Land Surveying firtn in October 1975, and has
grown from a few to approximately fifteen full time employees. The firm is located in a
building at the corner of College Highway (Route 10), and Clark Street, in Southampton,
MA. The building has been recently upgraded and expanded to approximately twice its
original size, to accomnmodate a steady increase in growth of the surveying business. Some

of the services provided include:
= Residential, Commercial, & Municipal Surveying and Engineering
» CAD design for Architects & Engineers
« Engineering design for Roadways, Subdivisions, and Individual Sites
= Mortgage, Tille Insurance, & Land Court Surveys
s Deed Studies & Historical Research
« Soil Evaluation & Percolation Testing
» Wetland Identification and Permitting

Most employees have worked at Heritage more than fifteen years, with several having more
than 25 years of service, There is very little turnover of employees and many clients
appreciate the continuity of service and the ability to work with the same persons over long
periods of time. Building from an established buse of information for individual projects
often provides time and cost savings that would not otherwise be possible.

Heritage works cooperatively with other consultants and professionals working as
architects, engineers, attorneys, landscape architects, foresters, photogrammetrists, and
environmental professionals. Heritage will frequently pull logether a team of professivnals
that they work with often, and will provide comprehensive supervision and coordination of
all services for a particular project. In this way, Heritage is able to augment in-house
capabilities with other professionals that are experienced and qualified in their areas of
expertise.

Heritage has been on the leading edge of technological improvements since founded. Itis
one of the first firms to use and become proficient with AutoCAD and Softdesk computer
software. For many years employees have been obtaining ficld measurements of angles
and distances electronically, and downloading the data into a state of the art networked
computer system. Extensive Windows NT based software used for the business operations
of the company is interfaced with the surveying software for the free exchange of electronic
mail and document text when required. Employees have undergone training courses in the
use of field and office equipment, and regularly attend courses and seminars to keep
abreast of the latest improvements, Heritage received several winnhing awards in the
Cadastral Survey, Title Insurance Plan, and Engineering Site and Subdivision Plan
categories, at the Massachusetts Association of Land Surveyors Conventions in recent
vears. Additional information can be found at the heritagesurveys.com website.
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At HDR, we offer comprehensive expertise to maximize your
existing or potential hydropower resources. Our ability to craft
innovative and flexible options for a successful and balanced
energy portfoiio is what sets us apart.

Yau: can be confidznt knowing yoll are working with an Industry feader in hydrapower and complementary renewabie
solutions, Our rault-discip¥inaryteams combins the specialized technical hydropower expertise and Industry
leadership with the full range of engineering, environmental and consulting services. From largs 2,000 MW projects
to micro-hydro applications of several kilowatts, we understand how to keep your hydropower project operating at
the highest ievels of performance while minimizing operating cost and risk,

The combined HOR dams and hydrepower business practices Include mare than 300 engineers, scientists

and reguiatory specialists who are focused on the challenges of hydroelectric end dam development, deslgn,
imodarnization and/or rehabllitation, and aperation, These include some of the most exparienced and capable
hydroelectrical, mechanical, geotechnical, structural, hydrologic/hydraillic and 1&C engineers, aquatic and terrestrial
scientists, and project tanagement professionals in the Industry. The average industry experience of our staffis
approximately 20 years, Gur exper(ence can mirimize much of the effort In planning and design; with our level of
depth and n-house expertiss, HDR Is able to provide cost-effective and vatue driven salutions weil beyond the scope
of traditional engineering and consuiting firms in a cost-efficient manner,




Services
Fram greenfield studies to plant start-up, we offer & complate
suite of services for your new or existing hydro project:

* Site reconnaissance and feasibitity sttidles
= Environmental and regulatory support

= Detailed enginearing and design

» Construction management

Expertise

Engineering Services

We offer 2 full range of hydroelectric engineering and
construction management services provided by technical
profassionals with solid experiancs, using either a traditional or
EPC mode including:

= Civit

+ Structural

v Flectrical

» Geotachhical

* Hydro-mechanical

= Hydraulics and hydrology

Environmental Sciences

Our environmental expertise covers a wide range of disciplines
to meet ail planning, permitting and resodres analyses neads,
with specialties including:

v Aguaztics and fisheries

Terrestrial and wildlife

= Water quality

Instream flow

* Rare, threatened and endangerad species
= Wetland assessment and mitigation

« Recreation studies and facilities design

« Visual assessment

Regulatory Support

Qur participation in over 10 project licensings over the last 10
vears, representing mote than 11,000 MW of installed capacity,
translates to a skiilful understanding of the complex and rapidly
changing ragulatory climate, We have extensive expetignce
with al! of the Federal Energy Regulatory Commission (FERC)
llcensing processes, including:

* Traditional (TLP)
+ Alternative (ALP)
v Integrated {ILF)

hdrinc.com
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KEY FEATURES

* FERCTLP process

Strategic planning and
fead consultant

NOI and PAD preparation
= Ageney consultation

« Completion of resource
studies

hdrinc.com
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Chasm Project Relicensing
Frie Boulevard Hydrapower, LR | franic]in County, NY

Erie Boulavard Hydropower, L.P. (Erie)

owns and pperatss the 3.35 MW Chasm
Hydroelectric project, located on the Salmon
River. The project began operating in 1913 and
has aperated In a similar mannar since that
time. Tha project is licensed by the Federal
Energy Reguiatory Commission (FERC), and the
current license expires on June 30, 2015,

HDR is providing sirategic and technical
services to relicense the project under the
Traditional Licensing Process (TLPY, including:

= Submitting the Notice of Intent (NQI) ta file
an application for new license,

= Preparation of the Pre-Application
Document (PADY, and

» Conducting the Joint Agency/Public
meeting required by the TLP,

HDR prepared and is currently maintaining
an overall relicensing project schedule to
ensure regulatory activities and deadlings
aremet. To assist in develaping the NOI
and PAD, HDR generated and distributed
guestionnaires to inferested parties to help

identify sources of existing, relevant, and
reasonably available information outside of
Erie's projact documentatian,

HDR also preparad atwo-volurna PAD,

which provided substantiaj information
relevant to the project including background,
reficensing process and schedule, operations,
engineering, environmental and natural
resources, recreation, cultural resources, and
socloeconcimic resources,

The NCl and PAD wers submitted to the FERC
in June 2010, foilowed by a Joint Agency/Publlc
mesting in September 2010, Resourea studins
were performed in 2017, and study reports
were issued to stakeholders in 2012, The Draft
License Application was submitted in March
2013, and the Flnal License Application was
filed with FERC in June 2013,

Frie Boulevard Hydropower is a wholly owned
subsidiary of Brookfield Renewable Energy Group.




KEY FEATURES

Project includes
six powerhouses

= FERCILP process

*

Lead consuftant

* Agency consultation,
field studies and license
application preparation

* Key lssues Included
impoundnent
fluctuation and
water quality

hdrinc.com

and Relicensing

Oswegatchie River Project, Strategic Planning

Exie Boulevard Hydropowst, L.F. | 51, Lawrence County, NY

Erie Boulevard Hydropowet, | P, owns and
operates the 30,32 MW Oswegatchia River
Hydroelectric Project, located in upslate New
York inthe St. Lawrence River Watershed, The
project comprises six developrnents, including
Browns Falls, Flat Rock, South Edwards,
Oswegatchie, Heuvelton and Eel Weir, The
project is licensed by the Fedaral Energy
Regulatory Commission {FERC), and was facing
a license expiration of December 31,2012,

HDR provided strategle and technical services
under the Intagrated Licensing Process {ILP) to
relicense the project, This included:

= Subrmitting the Notice of Intent (NQIJ to file
an application for new Heense;

* Preparation of the Pre-Application Docurnent
{PAD) and study plans;

Assistance in developing an onling public
library;

« Completion of resource studies, including
fisheries, macroinvertebrate, Cormman Loon,
Bald Eagle, invasive species, and wetland
surveys; water quality, fish protection/
passage, and Delphi studies; and historical/
cultural resaurces and recreation naeds
assessments; and

- Participation in client, stakabalder,
resource cammittes, and settlement
agreement meetings.

HOR prepared and maintained an overall
relicansing project scheduls to ensurs
regulatory activitles and deadlines were met,
To assist in developing the NOIland PAD, HDR
generated and distributed questionnaires to
interested parties to help identify sources of
existing, relevant, and reasonably available
information cutside of Erle’s project
documentatjon, The rasulting twe-volume PAD
provided substantial Information relevent to
the profect.

ThaNOIand PAD were submitted to the FERC
in Decemmber 2007, The Preflminary Licensing
Proposal was filed In August 2010, and the
License Application was filed in December
2010. Additional filings included a Histaric
Properties Management Plan, a Recreation
Management Plan, an invasive Species
Managemant Plan, and appllcable Supporting
Design Reports,

In additier, HOR developed revised Exhibit ¥
and G drawings, and drafted the Settlament
Agreement among the project Stakeholders.




HCS’s sole focus is on assisting hydropower and dam Owners with safe and efficient operation
of their projects maximizing value while addressing regulatory needs, HCS was founded in April
2015 by Celaste N. Fay; howaver, Ms. Fay's experience and connections in the hydropower
industry are extensive, Ms. Fay is second generation hydropower engineer and Owner and can
provide expertise in the following areas:

» licensing & Relicensing

e Hydrologic & Hydraulic
Evaluations

s Regulatory Reviews for
Compliance

» FERC Authorizatlon

= Data Analysis

s Cost Estimating

« Energy Modeling

« Financial Analysis

» Turhine Procurement
= Turbine Inspection
» Fish Passage

Ms. Fay’s early years in hydropower were typically field oriented, assisting William K. Fay, P.E.
with dam safety inspections, surveys and eguipment inspections. She spent several years
working as a hydropower/turbine mechanic for Swift River Hydro providing a solid base
knowledge of the practical workings of hydropower. Upon graduation with a civil englneering
degree, Ms. Fay joined GZA GeoEnvironmental for several years working on hydropower project
development, FERC licensing & compliance, H&H modeling and dam inspections, Following het
time at GZA, Ms. Fay spent several years as a lead engineer and project manager at the Alden
Research Laboratory working on fish passage and protection design, resource evaluations,
turhine performance testing and hydraulics. In addition, she was the lead engineer on a variety
of research related documents such as a fish friendly turbine market study of New York State
for the New York State Energy Resesarch and Development Authority (NYSERDA) and the
development of an in-conduit guidance document and screening tool for the State of
Massachusetts. HCS and Alden also recently teamed on the development of an in-conduit
hydropower guidance document for the Electric Power Research Institute (EPRI).

Ms. Fay has worked on turbine performance testing, vibration analysis due to flow induced
vibrations, pumped storage projects and a variety of other hydropower related tasks.
Throughout this time, she has also been the Owner of several small hydropower projects

4145 Church Street, PO Box 193 hydrocansultingspecialists@gmail.com

Thorndike, MA 61079 413-310-4153
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ranging from 100-800 kW in New England. Ms, Fay's experience as a hydropower Owner gives
her a unique insight into the chailenges associated with hydropower generation.

HCS is assisting several hydropower Owners in New
England with tasks such as the addition of minimum
flow turbines to increase generation, regulatory &
compliance issues, new project development, FERC
licensing/relicensing, energy modeling, replacement of
mechanical components, and condition assessment.
Each job that HCS takes on is more than just
consulting;. it is a personal challenge to make the
project successful and the Owner excited to be part of
the industry.

Ms. Fay works with a solid team of hydropower

' - AR S } engineers including Mr. William K. Fay, P.E bringing
HCS's combined hydropower experience to over 50 years, In addition, all HCS staff engineers
nersonally own small hydropower projects in New England bringing a unidue experlence and
skill set to the industry,
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Section 4, PROFESSIONAL PERSONNEL

PROFESSIONAL PERSONNEL

Key to providing successful professional services is the quality and experience of the team of personnel proposed to work
for the City. GZA considers the caliber of our teem members to be our number one qualification. Following are the
resumes of those individuals with a minimum of 10 years’ experience who are proposed o be assigned to work for the
City.

Mote that Thotmas E. Jenkins, P.E. is GZA's proposed Project Manager and Principal-in-Charge and the prime contact for
the City for &l assignments, Forthe past 23 years, Tom has interfaced with the City on a regular basis and best understands
the City’s persannel, project deliverable expectations, and GZA team capabilities for each assighment.

Not only must individuals have the highest level of professional expertise, they must also be ahle to successfully
collaborate in house as weli as with the City. Most key individuals have in fact worked together for many years on
numerous successful endeavors and know well the value of team participation toward the ultlmate goal of a successful
project and a pleased cllentele.

Our personnel, as well as our firm as a whole, have a proven track record for interpreting, organizing, executing, budgeting,
and cocrdinating asslgnments from the very complex to the basic. If selected, we will maintaln this level of performance
with a focus on communicating the findings and status of our technical services in a timely and concise manner.

Statement of Qualifications
Professional Design Services for the Implementation of the
HUD NDRC Grant for the City of Springfleld, Massachusetts
RFQL K 16-180




Education

B8.5., 1982, Clvil Engineering, Georgia
Institute of Technology

Registrations & Certificates

2001, Connecticut,

Professional Engineer, # 22345
1951, Massachusetts,
Professional Engineer, # 36450

Affiliztions

American Society of Civil Engineers
Boston Soclety of Civil Engineers
Assaciation of State Dam Safety
Offtclals

North American Lakes Management
Suaciety

Areas of Speclalizaticn

. & =F 5 8

Land Development

Freshwater Hydraulic Dradging
Freshwater Machanical Dredging
Stonmwater Management
Hydrologic/Hydraulic Modeling
Flaod Control and Protection
Histaric Dam Restoration

Water Resources Engineeting
Constructlon Cost Estimation

Thomas E. Jenkins, P.E.
Assoclate Principal

Summary of Experience

Mr. Jenkins is & civil engineer wha serves as an Assoclate Principal and engineer for
GzZA, with a forus on projects involving natural and water resource protection,
development, and restoration. His extensive background has provided bath design
and construction experience, with wide expoesure to ali aspects of civil engineering.
This experience record has included the design and constructien of commerdal,
industrial and municipal infrastructure systems and thelr respective components,
especially for water conveyance. - Other significant project experlence Includes dam
reconstruction  especially  historic  restoration, levee Investigations, channel
stabilization and improvement works, flood control facilitles, freshwater drecging,
stormwater systems, water supply facilities, and in-lake recreational structures.

Relevant Project Experience

Principal Engineer, Watershops Pond Dam Hydroelectric Project Preliminary
Resource Assessment, Springfield, Massachusetts. GZA was engaged by the City of
Springfield to assess the potential for renewed hydroelectric generation potentlal at
the Watershops Pond Dam on the Mill River. GZA visited the slte and the former he
powerhouse, which Is focated an private property. In otder to avoid complex property -
issues, GZA proposed an eiternativa design involving the construction of a new
freestanding powerhouse downstream of the dam. GZA prepared power and energy
generation estimates and assessed preliminary financial returns for the project. GZA
was then asked to prepare a Preliminary Permit Application for the site on behatf of
the Clty, which was accepted by FERC in 2016.

Consultant Reviewer, Report on Permitting Small and Low Impact Hydropower
Projects in Massachusetts, GZA was contracted by the Commonwealth of
Massachusetts Department, of Energy Resources to prepare a report on Permitting
Small and Low [mpact Hydropower Projects in Massachusetts. This report was
commissioned at the request of the Leglslature and summarize the permiitting and
licensing process for small hydropower project. It also compared state and federal
systems for designation of low impact hydropower. As part of the study, GZA
prepared and circulated a survey among a large group of hydropower stakeholders In
the Commonwealth to gather feedback on government processes, The report
examined net metering issues and the state RPS standards for hydropower. GZA also
prepared a preliminary estimate of the generation potential at former mill sites
throughout Massachusetts.

Principal Engineer, Camp STAR Angelina, Springfield, Massachusetts. GZA
provided sita cvil engineering and landscape architectural services for the
development of the new swimming pocl, bathhouse, snd camp irfrastructure project,
rompleted In 2015, The swimming pool Includes a zero entry interface for full
access|bility along with multiple waterspray play features Interspersed throughout the
shallow end. Site development elements include multiple raln gardens and other low
impact development practices, water distribution systems for fire protection and
domestic supply, sanitary sewage collection and pumping station, new elactrical
infrastructure for tha camp, site lighting, and communications. In addition ta the rain
gardens, {andscape elements include accessible parking and walkways, outdoor
seating, picnic grove, and grass pavers for intérmittent vehicular access to the




Thomas E. Jenkins, P.E.

Associate Principal

bathhouse.  The $1.8M psoject was funded by the
Commonwealth of Massachusetts through the state's
Signature Urban Park Program, numerous community
businesses, parents and friends of Camp STAR Angelina, and
the Springfield Council for Cultural and Community Affairs.
Camp STAR Angelina offers inclusive recreational programs
for youth and young adults (ages 3-22} with and without
dlsahilities.

Principal Engireer, Rerembrance Garden within Forest
Park, Springfield, Massachusetts. Landscape
improvements, olantings, and signage commemorating the
1416 Easter Rising of the Irish Volunteers and the Irish Citizen
Army. The park improvements induded accessible walking
trails, seating, and tributes patterned after the Garden of
Remernbrance in Dublin, Ireland.

Principal Engineer, Development of North Riverfront Parl,
Springfield, Massachusetts. This new municipal park is
located on the shores of the Connectlcut River with a direct
cornection to the Connecticut River Walk and Bikeway, The
nassive recreation park Is adjacent to City property leased by
the Ploneer Valiey Riverfront Club, a center for rowing,
kayaling, canoelng, dragon-boat paddiing and biking on the
river. The project Includes a fitness trail with exercise stations
along Riverside Road and the River Walk, GZA's accessible
deslgns feature & new gazebo, trellls overloak adjacent to the
river, site lighting, open lawn and turf areas, plantings,
benches and plenic tables, and landscape Irrigatien.  Paving
was reduced to minimize devalopment impacts and low
impact development stormwater management was employed
throughout. GZA coordinsted closely with the U.S. Army
Corps of Englneers to obtain Section 408 approval to modify
the adjacent federal fload control works to allow for the
connecting ramps to the River Walk and Bikeway atop the
Connecticut River levees,

Principal Engineer, Redevelopment of Nathan Bill Park,
Springfleld, Massachusetts.  This park redevelopment
project was partlally funded by a Community Development
Block Grant anhd festured new parking facilltles, a new
waterspray playground, improved plenic and pedestrian
facllities, rehabilltated basketball courts and tennis courts,
irrigation through-out the multl-balifleld park, and a new
walking trail providing a 3,000 linear foot loop around the
nelghbarhood park. In addition to tha site civil and landscape
design setvices, GZA pro-vided the services of our Licensed
Site Professional to allow for construction within an Activities
Use Limitation regarding porifons of the park previousty

© 2016 G20 GeoEsvirsnmental, inc.,

impacted by salid waste disposal.

Principal Engineer, New Cutdoor Amphitheater at Camp
STAR Angelina, Springfield, Massachusetts, GZA provided
site and landscepe design services and permitting for a new
outdaor amphitheater providing intimate seating for up to
200 guests. The amphitheater is fully accessible and inclined
walkways provide accessible routes to all three of its levels,
surrounding an open fire pit and performance siage.
Landscaping features include plantings, site fighting, and
pedestrian walloways.

Principal Engineer, Development of Mary Troy Park,
Springfield, Massachusetts.  GZA provided site eivil
engineering and Jandscape architectural design services for
this new municipal park, fundad through the Commonwealth
of Massachusstts Parkland Acquisitions and Renovations for
Communltles (PARC) grant program in cambination with
Community Development Block Grant funds. The project
redeveloped @ vacant brownflelds lot Inte a new
neighbothood park adjacent to a new senior center and offers
a variety of recreational opportunities to meet the diverse
neads of the nelghborhcod.  Site improvements are
universally deslgned to provide engaging features for people
of all ages and abllitles and exceed ADA accessibility
requirements. A serfes of freestanding play structures and
exercise equipment positioned along a central pathway and
within pockets encompassed by paved travel fanes allow vsers
to actively engage in recreational amenities within the park.
Each pocket area has either a wood fiber or rubberized safety
surface that meets safety and accessibility standards.
Additional amenitles, such as a drinking fountain, trash
receptacles, hike rack, benches and LED site lighting aid
patrans in their use of the park. Park improvements include a
patio area with picnic tables and gaming stations, eight park
beriches, 4 sensory garden planting, s waterspray splash pad,
playground unit {ages 2-5 year lds), swing set, a fit course,
lawn areas, new sidewalks, and new lighting. New plantings
throughout the park Indude a varlety of dogwoods,
crabapple, honey locust, tulip poplar, ginkgo bliebs, and a
variety of shrubs and perennials {roses, rhododendron,
boxwoods, etc.).

Senior Project Engineer and Consultant/Reviewer, Flood
Control Works, Floodwall Repair Project, Chicopes,
Massachusetts, Devaloped contract plans and specifications
to reconstruct deteriorated portions of the existing flondwails
that exhibit surface and deep delamination, structural
eracking, and the need for expansion joint resealing. Wark
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Thomas E. Jenkins, P.E.
Associate Principal

aise Includes modifications to an existing bridge to allow for
the decommissioning of a stop log closure structure, thus
facilitating flood cantroi operations and significantly reducing
maintenance raquirements.

Principal Engineer, Rehabilitation of Benedict Pond Dam,
Great Barrington, Massachusetts. Benedict Pond Dam was
originally constructed by the CCC In the agzos and is located
within Beartown State Farest in Great Barrington. This
project addressed deficiencies at the daim in order to ralse the
condition of the dam to from Very Poor to Good. Fhe dam
rehabilitation project included: roconstruction of The
530+foot long concrete masonry dam; raising the atevation of
the top of dam to increase spillway capacity to accommodate
the Design Flood; temoval of large trees and regrading of the
earthen embanioment sections; replacement of the arlginal
spillway walkway with a new handicap-acrassible watkway;
replacement of the low-level outlet slide gate and controls;
and relining of the low-level outlet pipe.

Principal Engineer, New Elias PBrookings School,
Springfield, Massachusetts. Mr. Jenkins was lead engineer
and project manager for all site environmental, geatechnical,
civil engineering, and landscape design for this new $22M
elementary school in an urban setting. Site design included
all utllitles, grading and earthwork, parking and bus
circtlation, playfields, play structures, school garden,
extensive site retaining walls, and pedesttian circulation and
plaza areas. Due to the site’s urban history, GZA pravided
directlon to the City in proceeding with an eerly sie
oraparation program o temove, condition, and repiace 5,000
CY of environmentally-impacted urban fill prior to releasing
the project for general bids, The old Brockings school was
destroyed by a June, 2011, tornado. Under Mr. Jenkins’
direction, GZA also performed rapid deployment gectechrical
and site civil engineering services to help the City of
Springfield establish a new 45,000 sq.ft. temporary school
facility open within 12 weeks of the tornado,

Senior Project Engineer and ConsulianifReviewer,
Envirpnmental Permittirig for Repairs to Connecticut and
Chicopee Rivar Flood Control Works, Chicopee,
Massachusetts, Coordinated with the Corps of Englineers,
Massachusetts Natural Herltage and Endangered Species
Proyram, and MADEP regarding proposed deficiency
corractions along the flood control works of two significant
river flood protection works invelving four separate systems.

Senior Project Engineer and Consultant/Reviewer, Contract
Plans and Specifications for Maintenante Deficiency

© 2016 GZA GeoEnvironmental, lnc.

Corrections, Chicopes, Massachusetts. Developed
construction  contract  plans  and  specHications  for
maintenance deficiency corrections along the seven miles of
USACE-constructad flood control works within the in the
USACE Rehabilitation and Inspection Program  (RIP).
Provided full time construction monitoring during  the
correctlon program.

Principal  Engineer, Dryden School,  Springfield,
Massachusetts. Dryden Schocl was heavily damagad by the
june, zo11, tomado in Springfleld,  GZA provided all
geotechnical, site civil engineering, and landscape design for
the $22M repair and additions to this elementary school. Sice
desian included alf utllittes, grading and earthwork, parking
and bus dreulation, landscaping, and pedestrian circulation
and plaza aress,

Principat Enginaer, New Public Works Facility, Bridgeport,
Connecticut. GZA provided the City of Bridgeport with
geotechnical and site civil engineering for thelr new 20,000
sq.ft, public works garage located on Clty-owned land in an
urban setting. GZA provided all geotechnical, site civil
engineering, and landscape design Including all utilities,
arading and earthwork, parking and vehiculas circulation,
landscaping, and pedestrish access.

Principal Engineer, :18-122 Elm Street, Enfield, CT.
Provided site design and planning and zoning permitting
services for a ¥,800 SF retail building on a 0.8 ave parcel.
Project taskes included layout of building and facility parking,
site grading, stormwater management, Utility coardination,
sediment and erosion control, and landscape architecture.
The project Included a high-level stormwater overflow
connection to a CTDOT-owned stormdrain.

Senior Project Engineer, Hadley Corner Retail Center,
Hadley, Massachusetts. Mr, Jenkins was the site design civil
englneer for this 325,000 SF retail development complex
along busy Route g in Hadley, Massachuseits, in close
proximity to Amberst, MA, and the University of
Massachusetts, The designs inciuded approximately 5,20¢ LF
of single- and multi-tane circulatory roads, over 1,800 parking
spaces, and complete site utilitles and stormwater
management systems in full compliance with the MA
Department of Environmental Protection’s Stormwater
Management Policy. The facility water infrastructure
included approximately 6,000 LF of 12" ductile iron main, and
multipie domestic and fire service lines. Two live connections
1o the adjacent municipal water supply within Route g and
Maple Street were also Included, along with above-grade
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master metering and backflow pravention.

Principal Engineer, Rehahilitation of Dean Pond Dam,
Brimfield, Massachusetts. Dean Pond Dam is located within
Brimfield State Farest and Is owned and operated by the
Massachusetts Department of Censervation ard Racreation.
This project made significant improvements to the earthen
embankment dam to address numerous conditional
deficiencies.  The rehabilifation project Included select
demolition, repalt of the low leval outlet slide gate and
replacemetit of the controls, installation of a new trash rack,
masenty repairs along the spillway training walls and spillway
steps, and regrading of the crest and slopes of the dam.

Principal Engineer, Church Street Culvert Improvement
Project, Milford, Massachusetts. Mr. jenkins led a multi-
disciplinary team of professionals in the design and permltting
of this sensitive culvert replacement project in a dense urban
environment. The Project Included a Hazard Mitigation Grant
application: to the Massachusetts Emergency Management
Agency, including a detalled Benefit Cost Analysis, The
project was successfully completed using y5% FEMA funding
applicable to design, permitting, and construction costs.

Senior Project FEnginesr and Consultant{Reviewer,
Comprahensive Inspection, Chicopae, Massachusetts.
Part/tipated in the field review of all earthen levees, flood
walls, stop log, and pump stations as well as investigations
into toe drains, and gate controlled outfalls throughout the
four flood contral systems within the City of Chicopee.
Provided imternal review of draft and final reparts.
Documentation of findings was based upon the USACE Flood
Damage Reduction Systemn Inspection Report standardized
formns.

Senior Praject Engineer and Consultant/Reviewer, FEMA
Accreditation Submission, Chicoper, Massachusetts. Mr.
Jenkins has been integrally involved in the cverall planning
and coordination of the civil, geotechnical, and stroctural
avaluation of the four Chicopee flood conirol systems for
submission to FEMA accreditation. Mr. Jenkins has managed
the hydrology and hydraufics analyses of the accreditation
submission, including Internal flooding analyses for eight
pumping stations, wave runup and overtopping potential, and
velocity and scour analyses.

Environmental Impact Evaluation for Expansion of Somers
Prison, Somers, Connecticut. Mr. fenkins prepared the
stormwater section of the EIE and developed a conceptual
stormwater management plan to sccommodate additional
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impervigus surface &rea created by a proposed 720-bed
facility and associated parking.

Principal, NPDES Phase 1l Small MSy Stormwater General
Permit Compliance, Milford, Massachusetts. The Town of
Milford contracted GZA early inthe 5-year permit term of the
2003 General Permit for Storm Water Discharges from Small
Municipal Separate Storm Sewer Systems (MS4s) to provide
assistance with permit compliance.  Mr. Jenkins supervised
the preparation of the on-golng Stormwater Assessment
Program designed by GZA for the Town, and provided quality
assurance and eontrol for alf aspecis of the Program,

Devens Community Stormwater Management Program,
Devens, MWassachusatts. Mr, Jenkins served ms Project
Manager &nd Engineer for this 1.2 million stormwater
rmanagement program for the Devens planned cemmunity or
the reuse of Fort Devens Military hase. "The project Included
eight regional stormwater managernent basins designed to
address past drainage problems and to compensate for the
re-davelopment of Fort Devens, Alse included were program
compenents to address envirenmental degradation caused by
past Indiscriminate practices at the base,

Senior Project Engineer, Freshwater Pond and Park
Restoration Program, Enfield, Connecticut. This project
incuded the dredging of 37000 CY of accumulated
sadiments, pedestrian hoardwalks and paved wallways,
fishing pler, access points for winter activities, landscaping,
and structured and hydraufic modifications to the freshwater
pond dam.

Silver Lake Dredging Project, Meriden/Berlin, Connecticut,
Mr. Jenkins is the Project Manager of the largest inland
hydraulic dredging project in Mew Englond.  Under the
direction of the Connecticut Department of Environmental

Protection, Mr. Jenkins developed design plans and -

specifications for the dredging of Soo,000 cubic yards of
sediment to Implement tha restoration of this State-owned
recraational waterbody.

Project Engineer, Restoration of MNashawannuck Pond.
Easthampton, Massachusetts. Conducted  hase
investigatlons and prepared preliminary designs for the
aquatic habltat restoration program In compliance with U.S.
Army Corps of Englnieers criterla for their Section 206 Aquatic
Habitat Restoration funding program. Developed feasibility
study and alternatives analysis for different dredging
methadologies and sediment dewatering and  disposal
schemes. Prepared a detailed project reportand
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Massachusetts. Supervised and provided technlcai review of
the preparation of Industrial SWPPP to comply with EPA
NPDES requirements for New Bedford Reglonal Airport and
assisted in SPCC preparation. Project included fleld raview,
recard review, interviews and stormwater dralnage system
review, documentation of existing conditions, sediment and
erosion contro! BMP concepts for project site with fine sells
likely to require significant BMPs, including vse of flocculents,
SWPPP preparation, and SPLC assistance.

Senior Project Engineer and Consultant/Reviewer, SWPPP
and SPCC Plan for Beverly Municipal Airpert, Beveily,
Massachuseits. Supervised and provided tachnical review of
the development of a SWPPP for the Beverly Municipal
Alrport, Including field Investigation and mapping of
stormwater systerns, meterials inventory, tenant interviews,
and document preparation, Provided support on SPCC Plan
development.

Project Engineer, Town of Wellesley Stormwater Master
Plan Update, Wellesley, Massachusetts. Developed a
Town-wide stormwater model, using XP-SWMM software.
This work incluced tleld observation of cver 15 miles of
stream corridor and assoclated stormwater features, water
quality sampling and data analysis, and stormwater modeling.
This project generated a town-wide model for system
capacity and water quality impacts analysis. Based on the
model resuits and field chservations, recarmmendations far
system Improvements were made.

Senior Project Fngineey, Gateway Center Retail
Development, Everett, Massachusetts. This project's site
design required a sewer pump station and construction of &
water distribution main through a tunnel beneath active
rallroad tracks. The site's complete water distributfon system
for fire protacticn and domestic use induded approximately
9,000 LF of 8“-12” ductile iron plpe with associated valving,
branching, hydrants, and other appurtenances. The site
stormwater managernent facilitles included detention basins
with created wetlands for water quality treatment and
hydrodynamic particle separators for enhanced sediment
removal, The site fill requirements resulted In numerous
retaining walls at the periphery of the project. The design of
the slte was constrained by the Activities and Use Limitations
(AlLs) resulting from the site remediation process. The AULs
required that the ultimate development of the site provide a
minimum of 6 feet of fill above a "marker layer" which
denoted the limit of remediated soils.

Principal Engineer, Western Connacticut State University
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Master Plan EJE, Stormwater Master Plan, and STC Permit,
Danbury, Cannecticut. Reviewed EIE, conducted field review
of stormwater system and campus layouts, reviewed drainage
sections for STC permit and supervised and patticipated In
preparation of Stormwater Master Plan for University and CT
DPW use in oblaining Flood Management Certification for
Master Planning activities. Worked as part of a multl-
disciplinary team ta identify existing lssues at the campuses
and outline potential impacts of proposed future Master Plan
devclopment, Starmwater Master Plan reguired compliing
historic drainage plans, conducting field review to ohserve
systern, and preparing hydrologic watershed leve modeling
for two campuses, looking &t past, presant, and proposed
future conditions to present need for detention and
stormwater treatment as pari of future development.

Principal Engineer, Emmett O'Brien (EOB) Technical High
School Drainage Study, Ansonia, Connecticut, Provided
oversight for team of engineers and scientists for this project
which was a study to review potential causes of erosion
downstream of stormwater outfall from EQB Schoal. Project
included fieid review; review of deeds and easements,
stormwatar system plans, current and historical complaints;
interviews with City staff and residents; and watershed
documentatlon. Next phase of project Included development
of conceptval solutions to address existing erosion and
prevent future damage.

Principal Engineer, Cantral Connecticut State University
{CCSU) Dining Hall Stormwater Review, New Britain, CT.
Provided oversight for project which Included SW peer review
of an englneering firm’s initial SW design, recomrmendatlons
for and coardination with Client and Englneer on potential
raln garden design and location, and providing regulatory
guidance to Engineer.

Mr. Jenkins has served as lead engineer and managar on
numerous projects nvolving floodway determination and
floodplaln analysis using HEC-2, WSPz, and HEC-RAS. He has
aver twenty years’ experience n watershed and stormwater
systern modeling with TR-20 and HydroCAD®. Mr, Jenkins
has recentlyJed the preparation of several Emergency Action
Plans (EAPs) for high hazard dams, including dam break
modaling and unsteady flow analysls, using HEC-RAS, HEC-
GeoRAS, and HEC-HMS. Currently, he is modeling the
potentlal conversion of two-thousand feet of urban perennial
strearn, converting a tlosed condult dralnage system into a
fully functioning riparian corridor providing enfanced wildlife
benefits and aesthetic appeal for & developlng municipal
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parkiand setting,

As Assaciate Principal, Mr, Jenkins has worked closely with
the municlpa), state, and federal agencies in major water
resources projacts. He has led design and permitting teams
for numerous commercial and municipal dredging and
drainage projects. Currently, he is the Principal-in-Charge for
the hydrauiic dredging of Silver Lake In Berlin and Meriden,
for Connecticut DEEP, the largest on-going freshwater
hydraulic dredging project in New England. Mr, Jenkins was
afso Ivolved in the study end preparation of the dradging
feasibility study and environmental assessrent for Milford
Pond in Milfard, as well as the an-going pond restoration
project in Easthampton for the Corps of Engineers, and has
designed and managed numerous dredging prajects i
Massachusetts and Connecticut.’

Mr. Jenkins works closely with the public agencles on & variety
of projects, He was the design engineer and project manager
for the preservation and restoration of the historic marble
dar at Natural Bridge State Park In North Adams, a structure
festurad in the writings of Nathanial Hawthorne. Rasulting
from that project, his paper oh the use of ground penetrating
radar to determine the cross-sectional geometry of the
historic darm was presented ot the sth Internatlonal GPR
Conference in Kitchener, Ontario. Mr. Jenkins was the project
engineer for the reconstruction of Mill Pond Dam In
Springfield, MA, a 300-year old structure that is believad to be
the oldest dam in Hampden County still in operation.
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Education

B.S,E., 1952, Civii Engineering/Water
Resources, Princeton University
M.Eng., 1959, Chil and Environmental
Engineering, Massachusetts institute of
Technology

Registrations & Certificates
Professional Englneer —Massachusetis,
#45856

Areas of Spacialization

= DamSafety and Design

= Hydvopawer Engineering

«  Water Resoyrces Enginesring
«  Gectechnical Engineering

Chad W. Cox, P.E.

Principal/Civil Engineer

Summary of Experience

Mr. Cox has extensive experlence in many aspects of civil engineering including dam
safety and design, hydraelectric project development, water supply, transportation,
and geotechnical constructien. In additlon, he ls also well-versed in the permitting
process which accompanles large civil works, having prepared permit applicatlons
required by the U.S, Army Corps of Ehgineers, EPA, NEPA, MEPA, and athers as well
a5 hydropower licensing documents for the Federal Energy Regulatory Commissicn.
Mr. Cox has worked an numerous dams performing such tasks as inspection,
deficiency evaluation, planning, hydraulic, structural, and geotechnical design,
contract wiiting, contractor submittal review, and construction observation, Mr. Cox’s
hydropower experience extends the full range from resource avaluations to final
design and construction, Befere Joining GZA, Mr. Cox was with The Banharm Group
where, in addition to working on dam projects, he was Involved in highway planning
and design. Mr, Coxserved overseas with the Peace Carps for overtwo yearsasa
water supply engineer. His duties Included water system design and repair, extenslve
interaction with governmental and donor agency officials, and flald visits into remote
regions of the Himalayas. In 2005-2006, Mr. Cox proposed and facllitated a rescarch
trip for MIT graduate students to study water guality issues In Lake Yojoa in Honduras.

Relevant Project Experience

Principal Engineer, Watershops Pond Dam Hydroelectric Project Preliminary
Resource Assassment, Springfield, Massachusetts, GZA was engaged by the City of
Springfleld to assess the potentlal for renawed hydroelectric generation potential at
the Watershops Pond Datn on the Mill River. GZA Visited the site and the former the
pawerhouse, which is located on private property. [n order to avaid caomnplex property
issues, GZA proposed an afternative design invelving the construction of a new
freestanding powerhouse downstream of the dam. GZA prepared power and enerqy
generation estimates and assessed preliminary finandial retums far the project. GZA
was then asked to prepare & Preliminary Permit Application for the site on behaif of
the City, which was accepted by FERC 1 2016,

Principal-in-Charge, Report on Permitting Small and Low Impact Hydrapower
Projects in Massachusetts. GZA was contracted by the Com monwealth of
Massachusetts Departrment of Energy Resources to prepare a report on Permitting
Small and Low tmpact Hydropower Projects in Massachusetts. This repart was
commissianed at the request of the Legislature and summiarize the permitting and
licensing process for small hydropower project. ftalso compared state and federal
systems for designation of low impact hydropower, As part of the study, GZA
prepared and circulated a survey among a large group of hydropower stakeholders in
the Commonwealth to gather feedback on government processes, The report
examined net metering lssues and the state RPS standards for hydropower. GZAalso
prepared a preliminary estimate of the generation potential atformer mil! sites
throughout Massachusetts.

Principal-in-Charge, Byron Weston Mill Dams No.1 & No. 2 Hydropower Pre-
Feasibility & Feasibility Studies and Final Design and Licensing, Daiton,
Massachusetts, A project to rapidly assess the potential for hydroelectric power
generation at two existing dams on the Housatonlc River, Power and energy potentlal
were preliminarily evaluated along with estimated costs and simple payback period.




Chad W. Cox, P.E.
Principal/Civil Engineer

Results of the study were Included ina grant application
prepared by GZA and submitted to the Massachusetts
Technelugy Collaborative (now Mass CFC). The grant
application was approved, leading te a fulf feasibility study,
including technical and economic analysls of a number of
project alternatives. The Owner sciected at preferred
afternative and GZA prepared a secend Mass CEC grant
application, which was awarded, GZA prepared a Preliminary
Permit application to FERC and has submitted a final FERC
exemption application package to FERC. GZA is preparing
final project designs.

Principal-in-Charge, Crescent Street Dam Hydropower Pre-
Feasihility & Feasibility Studies and Final Permitting and
Design, Athol, Massachusetts, A project ta rapidly assess
the potential for hydroeelectric power generation at an
existing dem on the Millers River, Power and energy potential
ware preliminarily evaluated along with estimated costs and
strple payback period. Results of the study were included in
a grant application prepared by GZA and submitted to the
Wassachusetts Technology Collaberative (now Mass CEQ),
The qrant application was approved, leading to a ful
feasibility study, Including technical and economic analysis of
a number of project alternatives. Onethe basls of the
complated feasibllity study, the Owner chose a new turbing
installaticn as the prefarred alternative and sought a grant
from Wass CEC. GZA prepared the grant application and the
grant was awarded. GZA has prepared final deslgns and
permit applications, including the Preliminary Hydrepower
Notification Form. The project was successfully constructed
in 2010, GZA has also prepared concept designs for
downstream fish passage facilitles.

Principal-in-Charge, Pine Grove Dam Fisheries Protectlon
Measures, Chester Water Authority. In response to a fish
miortality event, GZA was asked to develop a plan to previde
fish protection maasures inthe tallrace of the Pine Grove Dam
Hydropower Project. GZ.A, with a fisheries subconsultant,
prepared and submitted an alternatives analysis which
examined multiple options. Provision of minimum flows to
rralntain water guallty was the preferred alternative.

Principakin-Charge, Statewide Hydropower Assessment,
Department of Conservation and Recreation, The DCR was
fnterested In assessing the potentlal for hydropower
generation at ifs statewide Inventory of dams, GZA prepared
a screening-level analysis of more than 300 dams o make &
conceptual estimate ofthe power and energy potential at
each dam. On the basls of the screening anatysis,
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approximately twa dozen dams were selected for further
analysls and on-site assessment. Each site was visited and a
conceptuat layout of a hydropower retrofit was developed.
Resource assessment studies were prepared for each ofthese
darns in the form of an enhanced FERC Freliminary Permit
application.

Principal-in-Charge, New Jersey Water Supply Authority
Hydropower Feasibility Studies, Clinton, New Jersey. A
project to assess the feasibility of hydropower generation at
two reservolrs owned by the NHWSA and at ten locations on
the Delaware and Raiitan Canal. GZA assessed varlous
methods for retrofitting hydrapower at the Spruce Run
Reservolr and Lhe Round Valley Reservolr. Technical,
flnancial, and environmental issues were explored and final
Feasibility Studies presented to the Authority, GZA aiso
evaluated small hydropower ganeration atten existing watar
control structures along the D&R Canal. The canal is an
impartart historic, cultural, and recreationat resource, as well
as a critical part of the state’s water Infrastructure. GZA
assessed the feas|blity of retrofitting canal structures to
oraduce hydropower In & manner consistent with site
constraints.

Principal-in-Charge, Collinsville Hydropower Feasthility
Study, Canton, Connecticut, A project to assess the
feasivility of restaring hydropower generation at the Upper
and Lower Collinsville Dams on the Farmington River In
Connecticut, This stucly addresses multi-parameter dedision
pairits, including technical viability, historlc resources, pre-
Wistoric resnurces, wetlands, fisheries, fish passage,
recreations oppertunities, regutatory issues, and financial
viability. Fach facility estimated to produce over1,000 kW of
power. Study indide financial znalysis which investigated
sensitivity of praject returns to financing period, interest
rates, and grant funding. GZA prodired multiple conceptual
designs for rehabiiitating both sites, recommendead preferred
alternatives, and made presentatians to local selectmen
boards to describe praject.

Principal-in-Charge, Manville Dam Hydropower Feasibility
Study, Cumberland, Rhode Island, A project to assess the
feaslibility of hydroelactric power generation at the existing
Manville Dam on the Blackstone River, The intent ofthe
project would be to generate power primarily for dedicated
use by an adjacent affordable heusing complex. The study
examined multipie optlons for generating configurations,
indluding the use of 5-type Kaplan turbines and a iower
impact option using siphon units, Financial viabliity was
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assessed using pro-forma methods, and envirenmental issues
were explored.

Principal-in-Charge, Fish Hatchery Supply Pipeline In-Line
Conduit Hydropower Generation Feasibility Study, Ware,
Massachusetts, Under GZA's task order contract with the
Massachusetis Water Rasources Authority, GZA prepared a
technical feaslbility assessment for including in-line
hydropower generatlon as part of a proposed pipeline ta
supply raw water to a fish hatchery facility. The power
generated by the project would be usad to supply a new
ultraviolet potable water treatment facliity. GZA assessed
verlous locations for the propesed powerhiouse and types of
turbines. GZA prepared a project cost estimate for use inthe
praject pro-farma.

Principal-in-Charge, Ipswich River Hydrokinectic Faasibility
Study, Ipswich, Massachusetts. The owner of a major
Industriat facility on the lpswich River was interested in the
production of hydropower at its site. GZA produced a “fatal
flaws” analysis which indicated that traditional hydropower
was not a good option at the sfte. Hydrokinetic power, onthe
other hand, was judged patentlally feasible. GZA completed
a feas/bility study which fooked at various configurations and
hydrakinetic generation equipment. Power and energy
oroduction estimates were made based on the hydrology of
the river and expected velodities. A DC generator and deep-
cell battery storage systern was recommended. Permitting
needs and estimated costs and benefits were discussed.

Principal-in-Charge, L.P. Atho! Hydroelectric Feasibility
Study, Athol, Massachusetts. An existing hydroelectric
generatar engaged GZA to study potential methods for
Improved generation at two sites on the Millers River, New
generation equipment was assessed but not recommended,
GZA recommended improvements to control systems and
installatlon of autemated trash raking machinery To improve
operations and increase generation efficlency. GZA assisted
in preparing successful grant applications for both the
feasibility study and final design and construction from hoth
Mass CEC and US Dept. of Agricuiture.

Principal-in-Charge & Project Manager, Sovthworth
Hydroelectric Project Resaurce Assessment and Feasibility
Study, Turners Falls, Massachusetts, GZA was asked by
Southworth to assist Southworth in preparing a grant
application to the MTC for the purpose of rehabilitating thelr
hydropower station off of the Turners Falls Power Canal, GZA
prepared a successful grant appllcation. GZA's feasibility
study assessed the benefits of installing new generating
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equipment. The study includad investigations of water rights
and Southworth's water exchange agreement and a penstock
inspaction, A prefetred alternative was selected and GZA
prepared a second MTC grant application, The design and
construction grant was awarded, but for business reasons
Sauthworth asked GZA to assess the beneflts of rehabilltation
of the exdsting equipment.

Project Manager, Clock Tower Place Hydroelecttic Project
Feasibility Study and Preliminary Design, Maynard,
Massachusetts, A project to rehabilitate and upgrade a non-
functioning hydroelectric generation facility at an historie mill
stie an the Assabet River. Mr., Cox managed the preparation
of a pre-feasibility study and worked with the Ownerto secure
a feasibility study grant from the Massachusetts Technology
Collaborative (MTC). Mr. Cox then managed GZA's
preparation of a full Feasibility Study, indicating that & cross-
flew turbine installation could provide up ta 30ckW of power
production at the shte. The study was submitted to the MTC
and usad in the Qwner's winning application for a Pesign and
Construction grant. GZA then prepared a preliminary design
for the proposed projact, including plans and specifications,
GZA alsa prepared a Preliminary Permit application which
was submitted to FERC and resuited in FERC granting the
preliminary permit.

Principal-in-Charge, Worcester Water Treatment PlantIn-
Line Conduit Hydropower Generation Feasibility Study,
Holden, Massachusetts. A project to assess the faasihility of
a hydroelectric generation praject in-iine in an existing raw
water conduit at the Clty's water treatment plant.

Principal-in-Charge, Northampton Water Treatment Plant
Ih-Line Condvit Hydropower Generation Feasibility Study,
Northampton, Massachusetis. A projact to assessthe
feasibility of a hydroelectric generation project In-line inan
existing raw water condult ot the CHy's water treatment plant.
Generator would replace an existing Pressure Reductlon Valve

“ atthe plant.

Project Manager, Blackstone Valley Visitors Center
Hydroelectric Feasibility Study, Worcester, Massachusetts.
A project to assess the fegsibility of a smali hydropower
generation project to be constructed as part of the visitor's
center being constructed on the Blackstone River,

Project Manager, Maseum of Science Hydrokinetic
Resource Assessment, Boston, Massachuseatis. As part of its
sustainabillty f green energy inftiative, the Museum of Science
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in Boston asked GZA to evaluate the potential for generation
of hydrokinetic power from the flow of the Charles River
through the oid sluiceways-under its parking garage structure,
Mr. Cox made field measurements of current velocity and
calcuiated power and energy poterntial,

Principal-in-Charge, Massachusetis Water Resources
Authority Hydropower Project Development. GZA has
been cantrattedto sssist the Authority with develeping
hydropowar genaration at various sites.

Principal-in-Charge, Third Party [ndependent Review of
Proposed Hydropower Developrment. GZA was contracted
to assist in the evaluation of a propesal to the Connecticut
Clean Energy Finance and Investrient Autharity for financial
assistance for construction of a new hydropower facility. The
proposed facility, to be constructed at an exlsting dam In
Connactlcut, would provide energy to an associated mixad
cormerclalfresideniial development, GZA provide technical
review assistance to verify power and energy production
estimates, as well 8510 assess project financial performance
estimates and identify uncertainties.

Fublications and Presentations

Andersen, G.R., Chouinard, L.E., Hover, W.H,, Cox, CW. “A Risk
Indexing Tool for the Prioritization of Improvements to [nventories of
Embankment Dams,” ASCE lournal of Geotechnical and
GaoEnvironmental Engineeting, April 2001

Andersen, G.R., Cox, CW,, Chouinard, LE., Hover, W.H.
“Prioritization of Ten Embankment Dams According to Thelr
Physical Deficiencies,” ASCE Journal of Geotechnical and
GeoEnvirohmental Engineering, Aprfi zoo1.

ox, CW., "Dam Remaval Projects in the Eastern United States.”
Praceedings of the 8ast Annual Meeting of the International
Commission on Large Dams. 2013

Cox, C.W., “Darn Owner Risk” Presentation at Envitonimental
Business Councll of New England program of Dam Owner Liability.
June 5, 2013,

Cox, CW,, et, AL "“History Re-made: The Rehabllitation of the Upper
Mystic Lake Dam.” Proceadings of the ASDS0 Annual Canference,
2013

Co¥, C.W. ~Moderatar. “Environmental Business Council Dam
Management Program Series - Massachusetis Pending Dam Safety
Legislation.” April 25, 2012

Cox, CW., et al. “The Long Life, Lingering Sickness, and Quick
Demisa of the Forge Pand Dam.” Proceedings of the ASDSO
National Conference, z2o11.

Cox, C.W., et. al. “Foundation Grouting at the Robert Moses Power
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Darn” Presentation at the ASDSO Northeastern Reglonal
Conference. Juneg, zout,

Cox, CW. and Galvin, M. "Makeover on the Mystic” BSCES News.
March 2011,

Cow, W, Ekholm, &, and Fay, C. “Assessing the Feaslbility of a
Condutt Hydropower Project - Detalis Matter” Presentation at the
NEWWA Annual Conference. March, 2014,

Cox, C,W. “Small Hydropower ~ Fast, Prasent, and Future”
Presentation to the Boston Saciety of Civit Engineers Section f ASCE
Geolnstitute Confarence. Cctober 3, 2001,

Cox, C.W, and Fay, C.N, “Modern Hydrapower and Lake
Management — Tagether at Lastl” Presentation to the agth
International Sympesium of the North American Lake Managemant
Saciety, October, 2o0g.

Cox, C.W., et. al, *Geoctechnical Analysis and instrumentation
Monftoring During the Draw-Down and Rewatering of the Blecheim-
Githoa Purnped Storage Power Project.” Proceedings of the USSD
National Conference, 2008,

Cox, C.W., Diaz-Reck, D., and Ekholm, K. “Small Hydropower
Potential— It may be Largerthan you Think.” Presentation to New
England Water Works Fall Water Resources Symposiurn 2008,

Cox, C,W. “Econormics of Small Hydropower."” Presentation to
Northeast Sustainable Energy Association (NESEA) BuildingEnergy
o7 Annual Conference, March, 2007.

Cox, C.W, and Leone, DM, 2006, “Dam Emergency Response ~
Suggestions for a Dam Safety Engheer's Toolkitand Checklist.”
Proceedings of ASDSO Mational Conference. 2006.

Cax, C.W. "New Massachysetts Dam Safety Regulations Come Into
Effact" BSCES Mews. Feb, 2006,

Cox, CW. and Barl, P.H. "Massachusetts Dam Safety Regulations—
Part I" BSCES News, Qct. 2006,

Cox, C.W, P, Barfl, W. Salomaa, and R, D. Clark. A Possible
Paradigm for Public Private Partnerships.” Proceedings of the
ASDS0 National Conference, 2004, .

Cox, C.W, Bjarngard, A.B., Hover, W.H. Investigations of Rack
Foundation and Cyclopean Concrete at Gliboa Dam. Praceedings of
SollfRock Amearica Conference, 2ou3

Cox, C.W. and Leone, T0.M., 2003. “Water Supply and Aquatic
Habitat.” Fresentationto Clean Water Actlon Conference en
Watershad Protection, , Octoher, oo,

Cox, C.W. and Laone, D.M., 2002, “Water Allocation Planning and
Use." Presentation to Conference on Watershed Conservation zoo2:
Watar Supply, Aquatic Ecosystems, and Planning, UMass Amherst,
September, 2002,

Cax, CW. *Ineremental Risk Assessment Techniques for Choasing
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Inflow Deslgn Floods at Duice Lake Dam and Lower Mubido Lake
Dam,” Proceedings of ASDSO Western Reglonal Conference, pp.
173-182, 1957,

Hatem-loussallem, M., Gaffney, Cox, & Batho, “Sclutions to Water
Scarcity in the Republic of Cyprus — A Proposz! for Water Banking.”
MIT Dept, of Civli & Environmental Engineering Masters of
Engineering Prograrm, 1095,

Hersh, E. and Cox, C.WW. "Darn Maintenance for Lake Management.”
Presentation to Morth American Lake Management Soclety National
Copference —2003. November, 2003.

Hover, W.H., Cox, C.W., Clark, R.[D., Andersen, G.R,, Chouinard, L.E.
*Risk Indaxing — A Technigue for Prioritizing of Remedial Actions.”
Proceedings of ASDSQ Mational Conference. 2000,

Hover, W.H., Cex, C.W. *Design, Permitting, and Construction of the
Breaching of the Old Berkshire Mill Dam, Dalton, Massachusetts.”
Proceedings of the USSD National Conference, zooa.

Hover, W.H., Biamgard, AB., Cox, C.W,, Costa, F, “Stability Analysls
and Interim Safety Improvements, Gilboa Dam Spillway, Schoharle
Reservoir, New York.” Proceedings of the US5D National
Conference, 2003,

Hydrovision 2012 — Panel Discussion "The Colorado MOU: Is this the
Path forthe Small Hydra Future?”

Leone, D.M, Cox, C.W., Keeffe, T.1, “Case Study in Practical
Approaches for Water Supply vs. Aquatic Base Flow Needs.”
Presentation to New England Water Works Assaclation 2005 Annual
Conference, September, zo0g,

Marcinkevage, C., [Kretchmer, D, Kennedy, M, McGovern, T, Cox,
<., Benolt, ), "Putting Dams in Order: A Program for Comprahensive
|dentHication and Prioritization of Darn Managemant Actiors”
Prasentation to ASDSO Northeast Regional Conferance, June, 2009,

Schippar, D)., Cox, C.W., and Gode-von Aesch, W.A, "Rehabllitation
of the Hemiock Gorge Spillway Dike, Newton, MA” BSCES News.
Jan, 2013,

Shipper, D.J, Cox, C.W., and Gode-van Aesch, W.A. “Fish Weirto
Flood Contral: Recanstruction of an Historle New England Dar.”
Proceadings of the ASDSC National Conferenice, 2013,

Taylor, M. A. and Cox, C.W. *Crest Gates an Histotlc Spillways;
Lessons Learnad.” Prasentation to the 2013 New England Water
Works Association Annuat Conference, Aprll 2013
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Education

B.S., 1977, Givil Enginesaring, Northeastern
University

M., 1979, Civil Enginaering,

University of Conpectlcut

Registrations & Certificates
Professioral Engineer — 1585, Connecticut,
#136867

Professional Engineer— 1590, South
Caroling, #13714

Professional Engiheer—aggs, Vermont,
FE6g40

Professicnal Engineer-- 1557, New Yark,
#074470

Affiliations
*  American Censulting Englineers
Council

= American Soctety of Civil Engineers

= Amerlcan Water Works Assoclation

«  Associztion of State Dam Safety
Officlals

»  Boston Saclety of Civil Enginears

s {Geo|nstitute

= international Society for Soil

Mechanics and Foundation

Engineering

Lnited States Soclety on Dams

Areas of Specialtzation

«  Foundatlon Engineering
s CivilEngineering

s Dam Enginesring

«  Braced Excavations

«  Bridges & Highways

«  Landfllt Engineering

- B o e Bdlia Tal ot

William H. Hover, P.E.

Senior Principal/Diractor of Risk Management

Summmary of Experience

Willlam Hover's areas of expertise include: analysis and design of dam rehabilitation;
decommissioning of dams; site Investigations; underpinning design; shalicw
and deep bullding foundation design; slope stabllity analyses; utility engineering;
design of braced excavations; design and construction of ground Improvement
techniques such as preloading, surcharging, wick drains, and grouting; bridge
foundation and highway studies; engineering analyses for settlement, bearing
capacity, groundwater flow, and jateral pressure; and studies relative to subsurface
environmental [ssues,

Relevant Project Experience

Mr. Hover's areas of expertise include static and seismic analyses of existing
ermbankment dams, hydraulic fill dams, gravity darrs, stonewali-earth dams, rockfill
dams, and timber crib dams; permitting, design and preparation of contract
documents for remedial repairs and decommissioning; stability and seapage analyses;
seepage control by grouting, pressure relief wells and seepage coltection; design of
new spiltways and hydraulic improvemnents; construction engineering, performance of
darn break analyses, preparation of inundation maps and emergency action plans. M.
Hoveris a FERC Approved independent Consultant, Relevant project experience
includes:

Principal-in-Charge, FERC Part12D Dam Safety Inspection, Goodwin Dam,
Hartland, Connecticut- The Metropolitan District (201.0). Oversaw the fleld
Inspection, performed detailed review of the existing infermation, participated in
Potential Failure Mode Analysis review and update, review and update of the
Supplemental Technical Information (5T} document, evaluated the MDC's
instrumentation and menitaring program at Goodwin Dam and prepared a Dar
Safety Surveilfance and Monitoring Plan (D5SMP) and Dam Safety Surveillance and
Maonitoring Report (DSSMR}.

Principal-in-Charge, Detailed Investigation for the Reconstruction of Mew York
City's Catskill and Delaware District Dams. Mr. Hover served as principal-In-charge
of GZA's inspections, evaluations and reporting on the condition of 6 farge, high-
hazard dams and & latge, high-hazard dikes which impound New York City's West-of-
the-Hudson water supply, which provides about 1.2 bililen gallons per day of
drinking water to the City, as well as for development of inundation mapping and
emergericy action plans for these facilities. Dems evaluated in the Catskill System
{built 1g10-1925) include Gllhoa Dam (Schoharie Reservolr); Olive Bridge Dam and
6 principal dikes (Ashokan Reservoir); Merriman Dam {Rondout Reservolr); Neversink
Dam (Neversink Reservoit); Downsvilie Dam (Pepacton Reservelr) and Cahnonsville
am (Canhonsville Reservoir). These dams are 1B5to 250 feet in height, and are
elthar concrete gravity dams or earth embankments with central cutoff walls. The
Ashokan dikes are 30 to 200 feetin height, and theirtotal length is over 4 miles.
Studies developed recommendations for rehabilitation and reconstruction of these
dams for the next 50 years of service, including repalrs totaling about $a billion.
Repairs wili take place over a fengthy period following study completion. This
assignment entailed complete topography mapping, underwater and physical




William H. Hover, P.E.
Senier Principal/Director of Risk Management ,

inspections, hydrologic and hydraulic analysls, geotechnical,
structural, mechanical and electrical evaluations,

Principal-in-Charge, Robert Moses Power Dam, St.
Lawrence-Franklin Delano Roosevelt Power Project,
Massena, New York. Investigation of underseepage beneath
the American half of a 3,z00-fost long, 165-Foot high
hydroelectric dam spanning the St. Lawrence Seaway
between the USA and Canada. Focus of the phased
investigation was to evaluate the potential for ongeing
dissolutlan of gypsum from the bedrock foundation, and
resulting potential for settlement. Discharge of seepage into
the foundation relief wells s ongoing. Geophysical techniques
including down-hole televiewer (optical and acoustic) to
provide 2 360-degree image of the reflef well borehole and &
heat pulse flow meter to measure flow rate and direction both
up and down the horehole, were used to evaluate flow into
{and out of) various bedrock formations encountered within
relief wells. This is a new application of this technoiegy to
evaluate the underseepage of dams. Recommendations were
developed Bo reduce the gypsum flow by grouting the reflef
wells In selected hydroelectric unit blacks from the bottom,
up to a level above where mast gypsum containing bedrock
formatlons daylight into the welis,

Principal-in-Charge, Ernergency Response to Stabilize
Whittendon Darmn, Taunton, Massachusetts, Servad as
expert consultant to the Commonwealth of Massachusetts
Department of Conservation and Recreation to provide advice
for addressing and stabllizing the Whittendon Pond Dasn in
Taunton, Massachusetts. There was concern that the
rockfilled-timber crib dam would fall, and result in further
flouding of areas of Taunton that had already been impacted
by floading fram contlnulng heavy rainfall. Mr, Hover
recommended to DCR that a nearby rock quarry be opened
immediately, and that a rockfill berm be placed on the
downstream side Up to the top of the 1o-foot high and 120-
footlong run-of-river dam, which was In poor condition.
These recormmendations were-developed within several hours
of visiting the site and were conveyed to DCR and the Dam
Owner's engineer, with concurrence of representatives of
other state and federal agencles present, The rockfill berm,
along with dralnage culverts o carry spillway flows during
berm construction, was designed in some detail by the Dam
Owner's engineers and constructed over the next 10 hours to
resoive the stability 1ssue. Provided full-time observation and
consulting to DCR during overnlght construction. This avent
received national press and television coverage, and resulted
in a strong initiative by the Commenwealth to address dam

© 2015 GZA GecEnvironmental, Inc.

safety Issues in Massachusetts, which was followed by other
states in the Mortheast.

Consultant/ Reviewer, Exploratory Grouting and Remedial
Repairs 1o L.ovell Pond Dam, Fitchburg, Massachusatts,
GZA developedfinal design and bid decuments and provided
Lid-phase services for a remedial grouting program to address
potentlal Internal erosion at this 1,00e-foct long and 8o-foot
hlgh earth-filt embankment dam. Remedial repairs also
included filterad blanket drains aleng the downstream toe
and abutment, downstream slope flattening, repair of
deteriorated concrete spillway and suppiemental
Instrurantation, Provided resldent engineering services and
prepared as-bulit recards for the project.

Principal-in-Charge, Emergency Consulting at the
Spicket River Dam, Methuen, Massachusetts, Inmediate
rmobilization o the site to provide emergency dam
engineering consyltng services to the Massachusetts DCR
Office of Dam Safety. Evaluated the stability of this 120-foot
long, 20-foot high run-of- the-river stone masonry dam during
severe flooding which ceurred in May 2006 after a week-long
period of approximately 1 foot of ralnfall, Supervised
hydraulic analyses for hypothetical dam breach analysis and
flash board failure to evaluate Inundation extent downstream,
Provided results of potential further downstream inundation
to local Fire Chief and Mayar for thelr use in evacuation
planning.

Principal-in-Charge, Blenheim-Gilboa Pumped Storage Un-
Watering Project investigations, Messena, New York,
Assistad the New York Power Authorlty (NYPA) in considaring
the implications of a propesed program to un-water the
pumped storage generation faciiity for maintenance and
repair for the first time since construction in the ag7o's,
Proposal was to drain virtually alt of the Upper Reservolr and
completely dewater a concrate-lined vertical shaft of mere
than 1,000 feet In depth, as well as a horfzontal tunnel section
and faur steel-lined penstock Tubes constructed under &
mountain slope. GZA conducted analyses to investigate
petential impacts of unbalanced hydrostatic head conditions
on concrete and steel penstock Iners ard suggested potential
methodologtes for monitoring and mitigation. Locstion of a
Lo+-year-old horehole ahout goa faet in depth that had been
drilled between two penstock locations allowed the borehole
ta be retrofit with vibrating wire and hydraulic piezometers.
These instruments waye usad to monitor tha response of
groundwater {hydrostatic) pressures In the bedrack while the
water In the shaft was lowered in a controlled manner. This
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data was used to confirm maintenance of an approprate
factor of sefaty against buckling of the steel penstock liners as
they were drained,

Principal-in-Charge, Spillway Improvements, Lakeville
Reservoir Dam Ne, 3, Salisbury, Connecticut. GZA provided
responsive field investigations and design services for
expedient repair of the exfsting un- reinforced concreate
spitlway including reconstructlon of a section that developed a
diaganal crack that extended through the spillway and had
displaced. Surface deterioration of a second area of the
spiliway was also recommended, including removal of
deterlorsted surficial concrate and repair with epoxy modified
cament materfal.

Principal-in-Charge, Repairs to Willow Milt Dam, Lee
Massachusetts, Design, permltting and construction
engineering for re-lining of the stone masonry sluiceways with
stainless steel; and construction of reinforced concrete
buttresses atthe left abutment and emargency spillway, to
stabllize detaricrated stone masenry. Design of tie-down
anchors and a toe buttress for future stabilizaticn of the
curved primary spitfway.

Principal-in-Charge, Temporary Dam Design Review,
Confidential Client, East Branch Housatonic River,
Pittsfield, Massachusetts. Review of a temporary dam
design across a river to allow changes In riverbed and bank
geometry to be canstructed In the dry. The dam is designad
with braced steel H-plles and timber or aluminum lagging for
hydraulic contact. Eectric pumps and temporary culverts
along tha axls of the river were deslgned to pass seasonal low
river flows.

Principal-in-Charge, Seismic Response Analysis of Cobble
Mountain Darm, Russell, Massachusetts, GZA tookon a
major reevaluation of the 260 feet high and 730 feet long
Cobble Mountain Reservelr Dam, located In Russell,
Massachusetts. Thisdam is belleved to be the highest
hydraulic fill dam in the werld. The end dient was the Clity of
Springfield, MA, who owns and operates the dam forits
primary water supply. GZA analyzed the predicted twe and
pseudo three-dimensional behavier of the dam during various
earthquakes; analyzed the dynamic response of the
embankrent, evaluated liquefaction potential of vartous
zonhes of the dam; and estimated associated deformations. Six
finite element programs were selected to perform the
analyses, Speclal purpose programs generated intermediate
results and modified input between pregrams. Where the
standard procedures for evaluating soll performance were
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based on published graphs, equivalent analytical interpolation
routines were developed, Colored contours and plots of
deformations made the results readily understandable toa
wide audienca. Results indicated adequate factors of safety
against liguefaction, Estimated deformations underthe
postulated earthquake were Judged acceptable.

Principal-in-Charge, West Hill Dam, Uxbridge,
Massachusetts. Develaped 2-dimensional seepaga flow
models for a value enginearing proposal for seepage control
for the US Army Corps of Engtneers’ West Hill Dam. The
effects of various embankment, foundation and cut-aff wall
permeability/hydraulic conductivities were evaluated, along
with penetration of cutoff inta bedrock, Project completed
under tight deadlines and budget.

Principal-in-Charge, Risk Indexing of 20 Embaniament
Dams, Massachusetts, GZA assisted the Massachusetts
Office of Dam Safety with devalopment and application of a
new computer program to compute a *risk index” for s dam
besed on characteristics and observed deficiencies. A ¥risl
index” is a measure of how the observed physical conditions
of a dam affects the probability of the failure of that dam, The
simplified methodology is based on general approaches to
risk analysis procedures developed and utilized by the U5,
Armriy Carps of Engineers. For this project, the ODS used risk
indexing to help prioritize funding of dam safety projectsto
Increase public safety.

Principal-in-Charge, Goodnough Dike, Quabbin Reservoir,
\Ware, Massaachusetts. GZA was engaged by the
Metropolitan District Commission te conduct engineering
investigations of sinkholes and seepage at the downstream
toe of the 135- foot-high, 2,140-font-long hydraulically filied
embankment, The dike, zlong with the Windsor Dam,
Irnpounds up ta 422 billion gallons of water which serves as
the metropolitan Boston area's primary water supply, GZA's
scope of work Included monitoring of existing
instrumentatian, subsurface explorations including test pits,
test borings with installation of piezometers, camera surveys
of existing subsurface drainage systems, ground penetrating
radar survays and pump tests. GZA developed an opinlon of
the cause of the observed sinkholes and developed
recommandations for expedlent repairs within saveral weelks
of engagement. GZA prepared contract documents and
provided geotechnical monitoring services during
construction of repairs, Repairs for a zoo-foot-long, 30-inch-
diametar corrugated metal pipe beneath the downstream toe
consisted of dewatering, cleaning and installing a 160-foot-
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lang, 8-inch-diameter PVC subdrain backfilied by blowing fine
to medium sand. Voids in the northem inaccessible partions
of the pipe were filled by drilling two holes through the trown
of the pipe and injecting sand suspended in a drilting slurry.

In addition, a filtered toe drain and drainage bianket was
constructed, along with combined dewatering/pressure relief
wealls, Anew downstream toe area instrumentation system
monttored at a central read-out locatlon was instalied, alorg
with other surficial slope and dralnages system improvemnents.
Construction was completed in1gg5. GZA provided full
services, from design through canstruction, Directed
installation of a crushed stone and filtar fabric berm at
downstrearmn toe of Dam and a V-notch flow monltoring weir.
Also provided recommendations and guidance to Client
regarding temporary drawdowr of the Reservair. All
avaluation and emergency worlk at Dam completed within 48
hours.

Principal-in-Charge, Embankment Subsidence
Investigation, Weston Mill Dam, Weston, Vermont.
Weston Mill Dam Is a 12-foot-high, 156-fool-long stone
masonry and earth embankment run-of-the-river dam acress
the West River, GZA performed an intlal inspection, dye
1ests, installation of barings with piezometers and
cbservation wells, with field permesbility tests to investigate
seepage through the left side of the dam abutment area inta
the waterhouse of the mill. Seepage control needed to
address potential embankment, dam stahility and safety
concerns, particularly given the occurrence of depressions in
the embankment just upstream of seepage discharge
locations, GZA recommended repalrs inctuding repointing of
upstreami spillway training wells, reservolr bottom repalrs,
construction of a concrete seepage cutoff wall extending into
hard bedrock upstream of the sast abatement stone masonry
miil wall, and penstocly headgate repairs.

Principal-in-Charge, Gilboa Dam interim Spillway Repair
Project, Gilboa, New York. An emergency project to repair
largye erosion holes at the toe of the masonry overflow portion
of the 175-Foot high Gilbaa Dam. Perfarmed survey to assess
extent of damage and provide basis for design, Designed and
prepared canstruction contract for repairs, including mass
concrate filling, using cyclopean masonry, of major eresian
holes st toe of dam and relnforced concrete channel paving,
within a one-manth period. Applied for and rapidly secured
expedited permits from NYDEC for execution of work.
Provided resident engineering services for the 2.2 million
repair contract, Entire project {designthrough construction)
was completed within 4 manths and within budget.

© 2015 GZA GeoFsvlronmental, inc.

Consultant, Metrowest Water Supply Tunnel Project,
Shafts E & N, Southborough and Weston, Massachusetits.
Devalopment of blast monitoring programs for existing dams,
agueducts, underground condults, surface operational
structures and closest residences to controtled blasting for
construction of tha 300- foot-deep Shaft £, ShaftEis located
riear the Sudbury Reservolr Dam, a z,00n-foot-long by 75~
foot-high earth dam with stone masonry spillway and the
Hultrman Agueduct, both of which are critleal structures in
Boston's water supply systam. GZA prepared project
technical specifications for controlled blasting, met with
MWRA officials, the construction managar, Southborough
Fire Chief, and representatives of the Southborough Warking
Group of community members, to davelop a plan to satisfy
concerns related to blasting. GZA reviewad on- going
construction data for compliance with recorrimendead
threshold criteria given in the moanltoring plan,

GZA performed similar desigh of technical specifications for
controlled blasting and last monitoring program for the
Norumbega Dam and Schenek's Pond Dam at Nerumbega
Reservalrin Weston, Massachusetts, The 300-feat-deep
Shaft N wilt be installed In praximity to Norumbega Dam &nd
other hydraulic structures. GZA met with MWRA officials, the
Weston Fire Chief and the Weston Working Groug, to develop
a simiar program for Shaft E.

Publications

Lang, RP., K.A, Healy, P.). Carey and W.H. Hover, "Reducing
Highway Malntenance through Effective Drainage", lolnt Highway
Research Advisory Counch of Conmecticut Department of
fransportation, Repart Na. JHR 79 124, March 2979,

Hover, W.F., "Criteyia for the Use of Fabrics to Filter Soils",
Unpublished thesis prasentad at the University of Connecticut for
partial fulfilment of the degree of Mastet of Sclenca, Storrs,
Connecticut, May 1579,

Long, RP., P.J. Carey, and W.H, Hover, “Cetermining the Shear
Strength of Varved Clay Using Vane Shear”, Soint Highwey Research
Advisory Council of Cannecticut Dapartment of Transporiation,
Report Me. 1HR 80130, March 1580,

Long, R.P., and W.H, Hover, "Statistical Datz Analysis for Sand
Crained Areas”, School of Englneering, the University of
Connecticut, Storrs, Connecticut, Report No. CE 8o 137, Decemnber
1980.

Long, R.P. and W.H, Hover, "Performance of 5and Drainsin a Tidal
Marsh", Proceedings st Internationsl Conference on Case Histotles
in Geotachnical Engineering, St. Louts, Missour), Vol, il], pp. 2235
1245, May 1984,

Page | 4




William H. Hover, P.E.

Senior Principal/Director of Risk Management

Hover, W.H., R.M, Siman and H.G. Cooke, “Load Tasts on Bored
Friction Piles In Clay", International Feundation Congress, Evansten,
linois, June 25 25, 1488. "Foundation Engineering Current
Principles and Practices, Vol. 2, ed, by F,H. Kulhawy, American
Society of Civll Engineers, New Yorl, New York, 2985, pp. 1054 106g.

Hover, W.H., Grynkewicz, E.M., Hon, R, and Darsie, ., "Geotechnlcal
Design and Performance of a Precast Cantllevered Retaining wall*,
Proceedings, "Design and Parformance of Earth Retaining
structures,” lthaca, Naw York, june 1B 21, 1996, ed. by P.C. Lambe
and LA, Hansen, Amarican Soclety of Civil Englneers, New York,
Mew York, 2590, pp. 595 611

Hover, W.H,, “Performance of A Precast Cantllevered Retalning
Wall,* Proceedings, International Conference on Retaining
Structures, Cambridge, United Kingdom, July 2a-23, 1592.

Hover, W.H., "Rehabilitation of an Earthfill Mill Cam with Rockfilled
Timber Cribbing Spiftway", Procaedings “Dam Safety o4,” The
Association of State Dam Safety Officials, September 11 14, 1994,
Boston, Massachusetts, pp. 267 277.

Kane, D.T. and W,H. Hover, “Responsive Evaluation, Design and
Construction of Expedient Embankmeitt Dam Improvemerits
[lustrste Mutual Owner-Consultant Trust”, The Assoclation of State
Darn Safety Offizials Annual Conference, septembery-11, 1936,
Seattle, Washingtor:,

Haver, W.H., “Seepage Centrol mprovements, Goodnough Dike,
Quabbin Reservolr, Noverber 2, 3956 Seminar on Dam Inspection,
Analysis and Rehabilitation, sponsored by The Geotechnical Group,
Boston Society of Civil Engineers Sectlon of ASCE, 6193,

Hovar, W.H, and D.T. Kane, *The Dam Falled and I's Your Fault”,
Proceedings, The Eighteenth United States Committee on Large
Darms Annual Meeting and Lecture Series, August, 1998,

Hover, W.H., C.W. Cox, R.D, Clark, G.R. Aaderson and L.E.
Chouinard, “Risk Indexing: A Technique for Prioritizing Remediaf
Actions", The Association of State Dam Safety Cfficials Annual
Conferance, September 28-30, 2000,

Haver, W.H. and A.B. Blarngard, and I.M. Flood, "inspection and
Treatment of Surficlal Conditions of Several Concrete Gravity
Dams", The Twentieth United States Committes on Large Dams
Annual Meeting and Lecture Series, pp. 571-586, September 2000,

Haver, W.H,, C.W. Cox, R.D. Clark, G.R. Andersen and LE.
Chouinard, “Risk Indexing: A Technique for Priaritizing Remeddial
Actions”, Proceedings, The Associatien of State Dam Safety Officials
Annual Conference, September, 28-30, 2000,

Andetsen, G.R., L.E. Chouinard, W.H. Hovet, and C.W, Cox, “Risk
Indexing Tool to Assist in Prioritizing improverents to Embankment
Dam Inventories”, Jaurnal of Geotechnlcal and GeoEnvironmental
Enginesring, American Society of Civit Engineers, Vol 127, No. 4,
Aprit 2001, pp. 325-334-
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Andersan, G.R., C.W. Cox, L.E, Chouinard, and W.H. Hover,
“Brlaritizatlon of Ter Embankment Dams According to Physical
Deficiencies”, Journal of Geotechnical and GeoEnvironmental
Engineering, American Society of Civil Engineers, Val. 127, No. 4,
April 20071, pp. 335-345.

Hover, W.H., and €. W. Cox, “Design, Permitting and Construction of
the Breaching of the Old Berkshlre Mill Dam”, Froceedings, United
States Society on Dams, zast Annuai Lecture Series — The Future of
Dams and Reservolrs, August, 2001, pp. 527-544.

Bemben, S,M., W.S. Zoino and Hover, W M., “The Seismic Stabllity of
Cobble Mountain Darn, Russell, Massachusetts”, Proceedings,
United States Soclety on Damg, zast Annual Lecture Serfes—The
Future of Dams and Resetvoirs, August, 2001, p. 1-24.

Urzua, A, J.T. Christian, W.H. Hover, |.A. Hee and §, i, Bemben
"Saismic Respanse Analysls of Cobble Mountain Reservolr Dam®,
Civil Frglneering Practices, Journal of Boston Seciety of Civil
Engineering Sactions/ASCE, Vol 17, Nov, 2, Fali/Wintey, 2002,

Hover, W.H., Bjarngard, A.B., Cox, C.W. and Cost, P. "Stabllity
Analysis and interim Safety Improvements, Gilboa Dam Spillway,
Schohatie Reservolr, New York”; Proceedings, United States
Society on Dams; z3rd Annual Meetting and Confererice, Apri 2003,
PP.311-320.

Cox, C.W., Bjamgard, AB. and W.H. Hover, *Investigations of Rack
Foundation and Cyclopean Concrete at Gilhoa Dam”, Proceadings
Soil and Rock America 2003 Conferance hosted by Massachusetts
Institute of Technology, zao3, pp. 363-368.

Leone, D.M., Flood, 1. and Hover, W H,, *A Small Embankiment Dam
Ereach Case Study: Adapting to Unexpected and Adverse Field
Conditions”, Proceadings, United States Soclety on Dams, 24th
Annual Meeting, Aprll 2004, pp. 4i-50.

Hover, W.H., Hepter, Thomas E. and Edwards, W.D., Plenary Session
Speuker and paper, "Overview of Proposed USSP Guidelines on Dam
Decommissioning"; Proceedings, United States Society on Dams,
26th Arnual Meeting and Conference, May 2006, pp, 310,

Blarngard, A.B. and Hovar, W.H., *Exploratory Grouting Programto
Improve the Lovell Pond Dam®, Proceedings, United States Sadlety
on Dams, 26th Annual Meeting and Conference, May 2066, pp. 131
140.

Cox, C.W., Xi, F., Davis, A.P., Knowlton, R. snd Haver, W.H,,
“Geotechnical Anatysis and Instrumentation Monitoring
During the Draw-Down and Rewatering of the Blenheim-
Gilboa Pumped Storage Power Project”, Proceedings, United
States Society on ams, 28th Annual Meeting, March 2008,

pp. g67-980,
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Education

B.S., 2001, Environmental Engineering,
Tufts University

M.S., zoos, Environmental and Water
Rescurte Engineering, Tufts University

Registrations & Certificates
2007, PE, MA 56880

Areas of Spedalization

-
+
-

Hydropower

Hydrautic Enginesring

Computer Modeling

Surface Water Hydralogy
Grovhdwater Hydrology
Geographic Information Systems
{GISY

Kristina D. Ekholm, P.E.

Project Manager/Water Resources Engineer

Summary of Experience

Ms. Ekholm s a Project Managat inthe Water Resources Group with a background in
Environmental and Water Resources Englneering. Her responsibilities on projects
include project management, dam inspection reporting, EAP development,
hydropower evaluation and deslgn, dam break analysls, drainage design and
evaluation, and performing stormwater, pipellne and open thenne! modeling. She has
AUtoCAD, GIS, Modflow, HEC-HMS, HEC-RAS, FLO-2D, DAMBRE, SMPDBRK,
HydroCad, CulvertMaster, FlowMaster and Visual Basic programming skilis.

Relevant Project Experience

Project Manager, Watershops Pond Dam Hydroelectric Praject Preliminary
Resource Assessment, Springfield, Massachusetts. GZA was engaged by the City of
Springfield to assess the potentlal for renewed hyd roeleciric genaration potentlal at
the Watershops Pond Dam on the MIli River, GZA visited the site and the former the
powerhouse, which is located on private praperty. In orderte avoid complex property
issues, GZA proposed an alternative design invelving the construction of a new
freestanding powerhouse downstream of the dam. GZA prepared power and energy
generation estimates and assessed prellminary financial retums for the project. GZA
was then asked 1o prepare a Preliminary Permit Application for the site on behalf of
the City, which was accepted by FERC In 2016,

Project Manager, Report on Permitting Small and Low [mpact Hydrepower
Projects in Massachusetts, GZA was contracted by the Commonwealth of
Massachusetts Department of Energy Resources to prepare a report on Permitting
Smatl and Low Irmpact Hydropower Projects In Massachusetts. This reportwas
commissioned at tha request of the Legislature and summarize the permitting and
licensing process for smali hydropower project. Italso compared state and federal
systems for designation of low impact hydropower. As part of the study, GZA
prepared and circulated a survey among a large group of hydropower stakehalders in
the Commonwealth to gather feedback on government processes, The report
examined net metering issues and the state RPS standards for hydropower. GZA also
prepared a preliminary estimate of the generation potential at former mill sites
throughout Massachusetts.

Projert Manager, Testing of W4E Turbine. GZA assisted Walker Wellington In
pitching a successul application for funding to the US Department of Energy.

GZA developed a turbine testing protocol and oversaw the testing of Walker
Wellington's W4E turbine at the Alden Research Laboratorles. GZA avaluated the
resuits of the turbine testing and prepared 1 summary report validating the data that
was collected and reported. Ms, Ekholm managed the project, prepared the testing
protocol and prepared the validatior report.

Project Engineer] Project Manager, Crane and Company Hydropower Prefaasibility
and Feasibility Studies, and Design and Permitting, Dalton, Massachusetts. GZA
was awarded a contract to perform a prefeasibility study on the practicability of
resuing hydropower generation at the Crane and Company Paper Manufacturing
Facility in Dalton, Massachusetts. GZA a prepared Massachusetts Technology
Collaborative grant application for Crane and was awarded a contract o perform a
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feasibility study. Ms. Ekholm perfermed the feasibiltty
studies. She used RET Screen along with available hydrologic
informatich to evaluate turbine types and perform ecanomic
amalyses. She also contacted venidors to obtain quotations for
the haw systems and prepared conceptual drawing. Crane
was awarded a design and constructiens grant worth
$500,000 as a result of the feasibltity study. Ms. Ekholm
managed the design and permitting aspects of the project,
including state and FERC permitting. She also performed
portians of the design and permitting,

Praject Manager, Worcester Water Treatment Plant In-Line
Conduit Hydropower Generation Feasibility Study, Holden,
Massachusetts. The City of Worcester was interested in
constructing a hydroelectric generation project in-line inan
existing raw water conduit at the City's water treatment plant.
Ms. Ekholm evaluated several options far constructing the
project and develeped plans and spacifications for developing
the project in-line with American Recovery and Reinvestment
Act{ State Revaolving Fund requirements.

Project Engineer, Northampton Water Treatment Plant In-
Line Conduit Hydropower Generation Feasibility Study,
Northampten, Massachusetts. The City of Northampten
was interested In constructing a hydreelaciric generation
praject in-line in an existing raw water conduit at the City's
water treatment piant by repladng an existing Pressure
Reduction Valve with generation equipment.  Ms. Ekbolm
performed the feasibility analysis for developing the project.

Project Fngineer, Statewide Hydropower Assessment,
Department of Conservation and Recreation. The DCR was
mterested in assessing the potential for hydropower
generation atits statewlde inventory of dams, Ms. Eiholm
gulded a screening-lavel analysls of maore than 300 dams to
trake a conceptual estimate of the power and energy
potential at each dam and identify dams for further
Investigation.

Project Manager, Manville Dam Hydroelectric Feasibility
Study, Cumberland, Rhode sland. The Valley Affordable
Housing Assoclation recelved a grant from the Rhode Island
Eronomic Development Corpolation to study the petential for
developing a hydroelectric project at the Manville Damin
Cumberland, RI, Ms. Ekholm managed the feasibility study
ahd performed the economic analysis.

Project Manager New Jersey Water Supply Authority
Faasibility Studies, Clinton, New Jersey, The NIWSA was
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interested In assessing the feaslbility of bydropewer
generation at twa reservolrs owned by the NHWSA and at ten
lacations an the Delaware and Raritan Canal. Ms, Ekholm
managed the project and assisted In the feasibility analysis of
the projects.

Project Engineer Project Manager, Dodge Mill Realty
Prefeasibliity and Feasibility Studies, and FERC Filings.
Podge Mill Realty Is interested In pursuing hydropower
development at thelr existing dam on the Ten Mile River.
The project will include the construction of a new Intake
structure, penstack, and powerhouse as well as the
installation of new hydreelectric equipment. Ms, Ekholm
performed the tachnical and economic feasibility analysis for
the project.

Project Manager, Ipswich River Hydrokinetic Feasibility
Study, Ipswich, Massachusetts. The owner of & major
industria! facility on the Ipswich River was interested in the
production of hydrapower at its site, GZA produced a “fatal
flaws” analysis which indicated that traditional hydropower
was net a good opticn at the site. Hydrokinetic power, on the
other hand, was judged potentially feasible. GZA completed
a feasibility study which looked at various configurations and
hydrokinetic generation equipment. Power and energy
praduction estimates were made based on the hydrolagy of
tha river and expected velocities. A DC generator and deep-
cell battery storage system was recommended, Penmitting
needs and estimatad costs and benefits were discussed,

Froject Manager, Southworth Hydroelectric Praject
Resource Assessment and Feasihility Study, Turners Falls,
Massachusetts, GZA was asled by Southworth to assist
Sauthwotth in praparing a grant application to the MTC for
the purpose of rehabllitating thelr hydropower station off of
the Turners Falls Power Canal. GZA prepared a successful
grantapplication, GZA's feasibility study assessed the
benefits of installing new generating equipment. The study
included investigations of water rights and Southwarth's
water exchange agreemertt and a penstock inspection. A
preferred alternative was selected and GZA prepared a
secand MTC grant application. The design and construction
grant was awarded jn 2008,

Project Engineer, Blackstone Valley Visitors Center
Hydroelactric Feasibility Study, Worcester, Massachusetts.
Ms. Ekholm performed a feasibility study fo investigate the
potential for developing a hiydropower project to be
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constructed as part of the visitors’ canter being constructed
onthe Blackstene River,

Froject Manager, Hydropower Prefeasibility and Feasibility
Studies, Athol, Massachusetts, GZA was awardeda
contract to perform a prefeasibility study on the practicabtlity
of resuming hydropower generation at the Starrett Precision
Manufacturing Fadility in Athol, Massachusetts, GZA
prepared & Massachusetts Technelogy Collaborative grant
application for Crane and was awarded a contrack to perform
a feaslbillty study. Ms. Ekholm performed the feasibitity
studies, She used RET Screen along with avaliable hydrologlc
information to evaluate turbine types and parfonm econamic
analyses. She also contacted vendors to obtain quotations for
the new systems and prepared conceptual drawing. Starrett
was awarded a design and constructlons grant warth
$500,000 as a result of the feasibility study.

Praject Engineer, Clock Tower Piace Hydroelectric Praject
Phase 1 Design, Maynard, Massachusetts. Followingthe
completion of the feasibility study and construction grant
application by GZA, the Owner was awarded over $500,000 in
grant funds to design and construct the propased
hydroelectric projact. Ms. Ekholm prepared the FERC
Preliminary Permlit Application. She is currently developing
the Phase 2 Plans and Specifications for the project.

Project Engineer, Cloclctower Place Hydrapower
Pre-feasibility and Feasibility Studies, Maynard,
Massachusetts. GZA was awarded a contract to petforma
pre-feasibility study on the practicability of resuming
hydropower generation at the Clock Tower Place Offfce Park
in Maynard, Massachusetis, GZA prepared a Massachusetts
Technology Collaborative grant application and was awarded
a contract to perform a feasibility study. Ms. Ekholm
performed the feasibility study. She used RET Screen aluny
with available hydrelogic information to evaluate turbine
types and perform an economic analysis. She also cortacted
vendors ta obtain quotations for the new system.

Project Enginear, Blenheim Gilkoa Upper Resarvoir
Repairs. GZA was awarded a contract with the New York
Power Authority to assist in developing plans to dewater the
Upper Reservoir and to ensure that the repair area Is riot
fiooded during significant precipitation events, Ms, Ekholm
performed HEC-HMS analysls to determine the expacted
runoffinto the area under repalr. She evaluated and
recommended a pump for use to pravent damage caused by a
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1o0-year fload. She also evaluated the hydraufic capacity of
proposed culverts for the pump to discharge into. Ms, Ekholm
designed the pump fine for transporting the water and
prepared the associated drawings.




Education

B.5., Zoalogy,

University of Massachusetts

M.5., Zaology, Unlversity of Rhode Island
M.M.A., Marlne & Fnvironmental Polley,
University of Rhode island

Ph.D., Biological Studies,

University of Rhode Istand

Registraticns & Certificates
Professional Watland Scientist, Cert. #
ao356

Certifiad Professional Soil Scientist, Cert.
# 24837

Registry of Soil Scientists, SS55NE

Affiliations

»  Scclety of Wetiand Sclentists

s Soil Science Society of America

+  North American Lake Management
Society

= Society of Ecological Restoration

s  Association of Massachusetts
Wetland Scientists, Founding
Membar

= Massachusetis Alrport Management
Assoclation, Environmental
Regulatory Committee

»  Board of Trustees & Visiting Professor
for Environmental Sclences, American
University of the Caribbean, Les
Cayes, Haiti

Areas of Specialization

+  Aguatic & Wetland Science
a  5oi Sdence

«  Ecolegical Restoration
Wetland WMitigation Design
Water Quality Analysis
Ecology

Marine Science & Limnology
Micrabtology

Zoolagy

Statistical Analysls
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Summary of Experience

Dr. Paul Davis serves as a Principal for GZA as well as the Principal Environmental
Sclentist for the Springfield, Massachusetts Office, where he hes werkad since 1986.
Dr. Davis has over 30 years of experience with wetland and aquatic resource
assessment, mitigation design and permitting, His assignments include overall
management and respons|biltty for the environmental staff in the GZA Springfield
office and individual project responsibility for planning, coordination and
implementation of varlous projects for which he is technical lead. Dr. Davis also serves
as Technical Practice and Marketing Lead within GZA for natura! resource and
ecological services, networking and helping to develop the skills of over 30
professional scientists. His broad knowledge of many technical discipiines has
facilitated successiul management of many complex, large-scale interdisciplinary
projects. These projects encompass a wide diversity of wetland and aquatic resource
affacted projects, and thelr permitting processes at the local, state and faderal lavels,
including highway, rail, airport, utility, retali development, facility constriction,
recreaticn, natural resource management, and site remediation projects. Dr, Davis
has previously worked as an aceanographer with the National Qceanlcand
Atmospheric Administration (NOAA) and as technical staff to the Merchant Marine
and Fisherlas Committee for the U.S, House of Representatives,

Relevant Project Experience

Principal Environmental Scientist. Lost Lake Salt Marsh Restoration Evaluation &
Impact Assessment. Guilford, CT. Performed the environmental evaluations for
CTDOT and CTDEEP relative to reconstruction of a highway bridge and removal of
tidat flow restriction for the purposes of sait marsh restoration In 6oz acre fiooded
former saltmarsh. Evaluations iIncluded an inventory of subagueous soils, existing
floraffauna biodiversity, including documentation of existing salt marsh fringe areas,

. as well as assessment of petential for successful saltmarsh restoration.

Principal and Lead Environmental Scientist, Wetland Permitting for -84
Reconstruction, Waterbury, Connacticut. Managed and lead scientificteamin
wetland and watercourse delineatlon & evaluation for a 3.5 mile section of 1-84.
{dentified, evaluated, and assessed potential impacts to natura resource elements
included wetlands functions & values, aguatic resources (streams and sivers), wiater
quality, and habitat corriders, Work invelved evaluation and mitigation of impacts
associated with 11 bridge crossings, prior dam remavai, and river realignment along
portions of the Mad River and Beaver Pond Brock including 3z acres of wetland
mitigation design. Permits were prepared and successfully completed with CT DEEP
and the Army Corps of Engineers,

Principal and Lead Wetlands Scientist, James Pond Parcei Wetlands Delineation
and Assessment, Exeter, Rl Wetland scientist project {eaders, delineating a 10coz
estate parcel in Exeter Rhodle Island with 65,000z LF of wettard boundary. Identified
different wetland and waterbady ecotypes. Prepared field maps, dataforms, and
assisted in the conduct of an ecological habitat assessment, identifying wetland
functions and values.
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Principal Environmental Scientist. Connecticut Department
of Transportation, Wetland Mitigaiion Site Monitoring -
Brookfield, Connecticut. As part of the CT DOT on-call
wetlands contract with the Office of Environmental Planning,
Dr. Davis implemented the multi-year mitigation site
moritoring and invasive species control efforts for these 6
different wetland and upiand hahltat mitigation sltes,

Principal Environmental Scientist, Connecticut Department
of Transportation, Wetland Mitigation Site Manitoring -
Avon, Connecticut. As partof the CT DOT on-call wetlands
cantract with the Office of Environmental Planning, Dr. Davis
lead the mutti-year mitigation site monitoring and invasive
species cantrol efforts for this wetland mitigation sites.

Principal Environmental Sciantist, Casino & Resort
Environmental Design, Assessment & Permitting. Everett,
MA. Natural resource analysis, mitigation design and MEPA
permitting for the proposed casino and resort located In
Everett MA along the tidal Mystic River. Conducted natural
rasource fnventories and prepared sections for MEPA
documentation (Expanded ENF) In support of project
development, assessment of impacts associated with
shareline development and dredging, including Living
Shareline mitigation (saltmarsh and coastal bank restoration},
and oyster and soft-shel| clam restoratlon, and Essential Fish
Habitat (EFH) Assessment,

Principal-in-Charge and Principal Environmental Scientist,
Harriman-West Airport Runway Reconstruction.
NEPA/MEPA Environmental Assessment and Wetlands
Variance Permitting, Wetland Mitigation Design,
Constructioh Observation, North Adams and
Williamstown, Massachusetts. Natural resource analysis,
mitigation design and permitting for the cunicipal airport in
North Adems, MA, Prepared natural resource inventories and
prepared sections for NEPA/MERA documentation in support
of runway, taxiway, and infrastructure reconstruction, For
runway safety areas impacis of 1.5+ acves of wetlanhd requiring
MA DEP wetland variance, designed and provided
construction and 5-year menitoring for a 3+ acre wetland
mitigation area with 1200 LF of stream and a cascade feature,
Developed, permitted and monitered comprehensive
vegetatlon management plan for sirport intwo towns,
ineluding multiple acres of wetiand,

Principal-in-Charge and Principal Environmental Scientist,
Westfield-Barnas Municipal Airport, Runway
Raconstruction, NEPA/MEPA Compliance, Vegetation
Management Plan, and Rare Species Master Plan,
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Westfield, Massachusetts. Natural reseurce analysis,
mitigation design and permitting for the municipal sirpert in
Wastfield, MA, which is also home to the National Guard.
Prepared natural resource inventories and prepared sections
for NEPAMEPA docusnentation in support af runway and
taxiway reconstruction, new terminaf bullding, Developed,
permitted and monitored com prehensive vegetation
management plan for alrport including muttiple acres of
weiland and rare species habitat impact. Implemented
Conservation and Management Flan for alrport for rare
species. Critical issues addressed impacts to rare species
(lepidopterans and grasshopper sparmow). Overseeing
survays and praparing Master Plan approach for rare spacies
habitat for benefit of alrport future projects.

Project Environmental Scientist, UConn Marine Science
and Technology Center, Avery Point Campus, Groton,
Connecticut. Lead natural resource scientist for CEPA
Environimantal Assessment/FONS| and DEP permitting for
new marine science building on Avery Point campus of
UConn. Evaluated coastal wetlands and other natural
resources and identtfled impacts, Designed coastal wetland
replacemant site to mitigate unavoidable Irpacts. Prepared
Coastal Consistency Review and CT DEP/OLISP coastal
wetland application. Provided construction observation for
replacement coastal wetlands.

Project Scientist, Downtown Mansfield Master Plan and
UConn Graduate Student Housing EIE, Storrs, Connecticut.
Lead environmentat evaluatian team in support of this EIE for
joint usage of property on the fringe of UConn's main campus.
Project invalved commercial development and 400 units of
student housing. Key natural vesource issues included vernal
pools, rare species (Cooper’s Hawk) and stormwater runoff.

Lead Wetlands Scientist, Westarn Connecticut State
University, Wetlands Mitigation Design and
lenplementation, Danbury, Conhecticut. Evaluzted
wetlands Till Vielation presumed by DEP to exceed 5 acres and
determined by asrlal photograph interpretation and soil
borings that Impacts were signlficantly less. Assisted WCSU
and DEP in agreelng to consent decrse for restoration of 2,5+
acres of wetlands, Desigred weatland restoration and
provided compliance monitaring.

Principal-in-Charge, George Harlow Field Airport Runway
Reccnstruction, NEPA/MEPA Compliance and
Wetland/Rare Species Permitting, Marshfield,
Massachusetts. Gverview of natural resource analysts,
mitigation design and permitting for the raconstruction of the
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runway at this Ceastal Zohe municipal alrport in Marshfield,
MA, Criticalissues addressed impacts to rare species {eastern
box turtle}, medifications to the vegetation management
plan, wetlands, water quality and coastal zone consistency
assoclated with the Airport Master Plan Update that included
runway extensions and new Part 77/ TERPS surfaces.

Principal-in-Charge and Principal Environmental Scientist,
New Bedford Regional Airpott, Vegetation Management
Plan for Runway Reconstruction, New Badford,
Massachusetts. Overview of natural resource analysis for the
vegetation management plan at this reglenal airport,
including on- and off-airport properties in the communities of
New Bedford and Dartmouth. Critical issues addressad
impacts to rare species (eastesn box turtle), modlfications to
the vegetation management plan, wetlands, water guality
and coastal zone consistency associated with the Alrport
Master Plan Update that included runway extensions and new
Part 77/TERPS suifaces,

Principal Environmental Sciantist, Removal of Upper
Raoberts Meadow Dam and Trout Streamn Restoration,
Northampton, Massachusetts. In support of the proposed
reraval of this dam segmenting a high quality trout stream,
performed environmental anatysis of the pond and stream
habitats, prepared a mitigation strateqy and plan, and
prepared MEPA documentation and wetland permitting
information, Conducted public meetings and seminar
presentation In support of project.

Principal Environmental Scientist, Water Resource
Management Study for 18 Lakes and Ponds in Springfield,
Massachusetts, Forthe City of Springfield Parks and
Recreatlon Department, GZA undertook a three year study to
provide a summary and update of the biolegicat and
limnologlcal condltions of 27 lakes and ponds within the City
ifmits, assessing the biological conditions, state of
eutrophication, sources of poilution and contamination, and
making long-tertn and short-term management
recommendations for the City as part of their recreational
priorities,

Principal Environmental Scientist, Aquatic Plant
Management in Springfield Park Ponds, Springfield,
Massachusetts. |.ead the environmental evaluation teamin
the analysis and permitting for aquatic plant management of
flve lakes and ponds within Farest Park in Springfield, MA.
Herblcide treatment was determined to be a necessary part of
the management plan and permits were obtalned through
DEP in support of this project, Annvai monitoring and permit
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compliance Is performed on this project since 2000, Including
permit renewals and documentation of vegetative changes to
the aquatic and limnetic communities.

Principal-in-Charge. Turners Municipal Airport, Runway
Reconstruction. NEPAJMEPA Compliance and Rare Species
Parmitting, Turners Falls, Massachusetts. Overview of
natural resource analysis, mizigation desigrn and parmitting
for the recoristruction of the runway at the municipal airport
in Turhers Falis, MA, Critical issues addressed impacts to rare
spacies {lepidopterans and grasshopper sparrow). Facilftated
rare meth and butterfly habitat enhancement program by
initiating greenhouse rearing of host plants from endemic
seed stock, Local vocational high school engaged to grow
host plants and assist In planting at the airport. Designed and
implemented vegetation menagement plan for alrport to
protect airspace and enhance biedlversity habitat features.

Principal Environmental Scientist. Stkorsky Memotrial
Airport, Rare Species Investigations for Airport
Reconstruction Permitting. Stratford, Connecticut.
Managed and lead scientific team in rare specles habitat
analysls leading to the design and implementation of a math
blacilight trapping study during 013 for several specles of
rare moths potentially present at this airport with the CT
Coastal Zone. Study included habitat assessment for mudfiat
tiger beetle and designed avoidance methodology far
construction of 2 runway safety area at the airport.

Principal Environmental Scientist, |-B4 Environmental
Impact Statemant, Waterbury to Danbury, Connecticut.
Managed and lead scientific taam in evaluation of natural
resources in support of the NEPA EIS and draft permil
applications for proposed widening of 34 miles of highway
through seven municipaiities. Identified, evalusted, and
assessed potential Impacts ta natural resource elements
includad wetlands functions & values, aquatic resources
(streamms and rivers), water quality, habitat cordders,
biodiversity, and endangered species,

Principal Environmental Scientist. Coastal Wetland
Permitting for Bronx Terminal Market Place, Riverfront
Park, New York City, New York. As part of the construction
znd permitting of the new Yankee Stadlom, there was a
requirement for the creation of a new waterfront park along
the Bronx River at @ former terminal market place. GZA
assessed the coastal wetland resources and deslgned
mitigstion measures for the project. NYSDEC & ACOE Joint
Permit Applications were prepared for the coastal wetlands,
including a DEC Tidal Wetland Permit. An Essential Fish
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Habitat Determination was made for the project, and NPDES-
SPDES Permitting was perfarmed with the preparation of a
stormwater NO! & SWPPP.

Projact Manager and Principal Environmental Sclentist.
Reconstruction of Fort Washington Park, New York, New
York. Performed the epvironmental evaluations under CEQR
relative to the PlaNYC Master Plan improvernents for the a6o
acre Fort Washington Park located along the Hudson River,
pnder the George Washington Bridge. GZA envirenmental
sclentists, as coastal resource and permitting specialists to
Stantec, campleted botanlcal surveys for invasive spacles and
normal flora within the parkland, as well as assessed wiidlife
and aguatic habitat. Hazardous materfals assessments were
conducted throughout the park facliitles. Based uponthe
ptoposed work under the Master Plan, GZA assessed the
environmental permitting requiremants and mitigation
measures at the Federal, State, and City levels that would be
needed or helpful in achieving the goais of the park
Improvements.

Project Manager and Principal Environmental Scientist.
Reconstruction of Route 148 over Great Brook, Chester,
Connecticit, Delineation and evaluation of wetlands and
brook habitat in this coastal environment and assessed
potential impacts in assoclation with proposed reconstruction
and expansion of the highway bridge. Prepared Attachment
M forms for CT DEEP QLISP application in support of bridge
recenstruction,

Project Manager and Principal Environmental Scientist.
Reconstructicn of Raute a over Stony Broek and
Quanoduck Cave, Stonington, Connecticut, Delineation
and evaluation of wetiands and brook habtat in this coastal
environreent, including addressing Submerged Aquatic
Vegetation and assessed potentlal impacts in assoclation with
proposed reconstruction and expanslon of the highway
bridge. Prepared Attachment M farms for Ct DEEP OLISP
apphication in support of bridge reconstruction.

Principal-in-Charge and Principal Environmental Scientist,
Boire Field Airport, Vegetation Managemerit Plan and
Wetland Permitting for Runway Reconstruction. Nashua,
New Hampshire. Matural resource analysis, mitigation
design and permiltting for the municipal afrportin Nashua,
NH. Prepared natural resaurce inventories and prepared
sections for NEPA Environmental Assessmant in support of
runway axtension, taxiway, and infrastructure reconstruction.
The new runway impacts over 10 acres of low quality
wetlands, partially in protected aquifer and conservetion land,
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Evaluated over soo acres as part of site selection for offslte
wetiand mitigation, Evaluated rare species and habltat tor
herpetiles and piants, Wetland permitting at local, State and
Federal levels for wetland impacts associated with runway
reconstructian and vegetation management plan.

Principal Environmental Sciantist, Extension of Rowte 72,
Plainville and Bristol, Connecticut. Delineated and
evaluated wetlands, streams and natural resources in corridor
of this new highway alignment. Performed envirenmenta)
conhstraints analysis for a preliminary design repert, Including
delineation of assessment of wetland resources, dentification
of surface and groundwater resources, identificatian of
signiflcant habitat and potential endangered or threatened
species, potential socic-acanomic and/or historlc impacts, and
egtimation of watland resource Impacts. Subsequently,
prepared contract wetland mitigation plans for 4+ acres of
new wetlands and 7oo= of stream restoration to offset
wetland and strearn impacts. Prepared ali DEP and Corps of
Engineers parmit applications; Inlands/Wetlands and
Watercourse Permit and 401 Water Quality Certification from
CDEP as well as the Section 404 Corps of Englneers Permit
and presented publictestimony In support of these
applications.

Principal Environmental Scientist, Infrastrecture
improvements/Rentschigr Field Development EIE, East
Hartford, Connecticut. Role of lead natural resource
sclentlst for a $0.7 mitlion EIE for the UCONN stadium and
subsequent $1 million EIE involving transportation ard land
development impacts assoclated with a $5 billion Master Plan
for the former United Technologies Corparation 750-acre
airfield. Lead sclentific tearm to-evaluate impacts to wetland,
water and rare spectes resources, and to design mitigation
approaches and strategies to support ulimate approval for
these developments. Designed on-site wetland replacement
sites for stadium parking construction, Designed and
permittad 200+ acre off-site grassland habitat mitigation for
grasshopper sparrow for stadium, and subsequently desighed
sequential temporary on-site and permanant off-site
grassland mitigation approach for 500+ acres of grassland
habltat ta support the remaining site development. Off-site
mitigation became keystone plece of 5000 acre state-wide
grassland habitat preservation.

Project Manager and Lead Environmental Scientist, Route
66 Environmental Assessment (EA), Middlefield,
Connecticut. Conducted field evaluations of natural and
cultural resources for NEPA/CEPA EA along 2-mile cotrlidor
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within Higby Reservoir public water supply watershed,.
Designed wetland mitigation plan to replace 1.7 acres of
freshwater wetland [ost due o highway construction.
Conducted noise evaluatlon and alr quality modeling,
Prapared Environmantal Assessment/FONSIthrough draft
and final stages.

Projact Manager and Principal Environmental Scientist,
Reconstruction of Intetstate g1 Border Crossing to Canada.
Derby Line, Verment. Provided wetlands, habitat and water
resource analysis for the proposed reconstruction of this
gateway facility between Canada and the United States. GZA
developed a conceptua! design for day-lighting 1500 LF of
stream and development of riparian wetfand habitat as part of
the mitigation for the project thatimpacts 2+ acres of
wetlands, Permitting at the State and Federal levels for the
wetlands and mitigation are In progress,

Principal Environmental Scientist. Managemeant of
Williston Pond, Easthampton, Massachusetts. Lead the
envlronmental evaluation team in the analysis and permitting
for managernent of Willlston Pond in Easthampton, MA. A
detailed pond managernent study was performed develaping
recommendation for lang-term and short-term pond
managemant. Permits were obtained for annual herbicide
treatment, as well as developing and permitting a pond
dredging plan for the long-term benefit of tha pand.
Construction monitoring and permit compliance, 2010.

Praject Environmental Scientist, Restoration of
Nashawannuck Pond, Easthampton, Massachusetts, Lead
project team of scientists in assessing trophic and blologlical
status of Nashawannuck Pend, in Easthampton, MA.
Pesigned mitigation strategies for dredging and restoration
of Nashawannuck Pond, Conducted base investigations and
prepared prellminary designs for the aguatic habitat
restoration program in compliance with U.S. Army Corps of
Engineers criteria for thelr Sectlon 206 funding program,
Prepared a detalled projectreport and Environmental
Assessment under NEPA. Construction 2ocg-2010.

Project Environmental Sciantist, Restoration of Milford
Pond, Milford, Massachusetts. Lead praject team of
scientists in assessing trophic and biological status of 220 acre
Milford Pond, In Milford, MA. Designed mitigation strategias
far dredging and restoration of Milford Pond. Assessed rare
waterfow! habitat and conducted bird surveys. Conducted
base investigations and prepared preliminary designs for the.
aquatic habitat restoration program in compliznce with U.5,
Army Corps of Engineers criteria for their Section 206 funding
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pragram. Prepared = detailed project report and
Environmental Assessment under NEPA.

Project Environmental Scientist, Walden Pond
timnological Evalvation, Concord, Massachusetts. Lead
sclentific team on first comprehensive limnological
Investigatlon of Waldenr Pond since Henry David Thoreau's
original study published in 1854, [n-lake snd laboratory
chemical, physical, and biological studies an the trophic level
and ecological status of Welden Pond over the course af 150
years showed that the pond had net changed appreciably, but
there were warning signals that its cligotrophlc status was
being threatened. Management recommendations included
waterfow! control, septic system monitoring the
implementation of storm water BMPs draining proximal land
surfaces and a public education program. A subsequent
closing of Walden Pond due to elevated bactesial levels in the
swimming beach area prompted a follow-up investigation by
GZA in the peak recreational swimming season
demonstrating cause as related to unusually heavy releases of
white pine pollen that accumulated on the swimming beach.

Principal Enviranmental Scientist, Barre Biomass Energy
Facility, Natural Resource Constraints Analysis. Baire,
Massachusetts. Evaluated the natural resource permitting
feasibility for this biomass energy facllity located atthe
confluence of fwo rivers in Barre, MA, Delineatad and
assessed wetlands, assessed habltat for protectad wood
turtle, and assessed the impacts of withdrawal on nearby
watlands and streams, GZA proposed wetland andrare
species habitat mitigation and discussed favorably with
requiatory community. Groundwater extraction rate for
cooling water was shown te have potential impacts on low
flow conditions of & nearby stream and groundwater levels
beneath nearby wetlands, and devised mitigation strategles
to achieve permitting. GZA ulimately determined that the
site would not support yield of the groundwater and the client
elected to not pursue the site further.

Project Environmental Scientist, Rouvtes 82 & 85,
Southeastern Connecticut. Delineated and evaluated
wetlands, streams and natural resourcas in corridor for this
highway reconstruction. Performed enviranmental
constraints analysis for a prellminary design report, including
significant habitat for anadromous fish and potentlal
endangered or threatened specdies, Subsequently, prepared
wetland mitigation plans for 32 acres of new wetlands and
o0z ft of relocated stream charnel to offset wetland and
stream impacts. Prepared all DEP and Corps of Engineers
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permit applications; infands/Wetlands and Watercourse
Permit and 4o Water Quality Certification from CDEP as well
as the Sectlon 464 Corps of Engineers Permnit and presented
testimony in support of these applications.

Senior Environmental Scientist, Bradley international
Alrport Envirentmental Report, Windsor Locks,
Connecticut. Delineated and evaluated wetlands, streams
and natural resources in proximity of EPA mandated remote
delcing facility and & new terminal bullding in support of the
raconstruction of tha airport. Identified significant habitat for
aquatic specles and grassland birds, including endangered or
threatered species. Subsequently, prepared wetland
mitigation plans for 2% acres of new wetlands te offset
wetland impacts, Prepared all DEP and Cotps uf Engineers
permit applications; Inlands/Wetlands and Watercourse
Permit and 401 Water Quality Certification from CDEP as well
as the Section 404 Corps of Engineers Permit and presented
testimony In support of these applications..

Prasantations & Publications

Pufinton, T., S, Woods & P.G. Davis. 2016, How to Create and
Sustaill a State-based Ecological Restoration Division: The
Massachusetts Modal. Society of Ecologica! Restoration
webinas, 0g-17-20186,

P.G. Davis, €. Cox, J.P. Guarente. 2016. Using Multi-

Disciplinary Science & Engineering in Regional Restoration
Design & Implementation: Third Herring Pand Dam Removal
and Brook Restoratlon Case Study. National Conference an
Ecological Restoration. Coral Springs, FL., Aprl 20, 2016.

Walder, B., P.Davls, T.Purinter, S.Woods. 2016, Creating and
Fostering a State-based Ecological Restoration Inttiative.
National Canfererce on Ecological Restoration. Coral
Spitngs, FL., Aptll 20, 2016.

Davis, Paul G., Ph.D. 2016. Emerging 1and Use Regulations &
the Northern Long-Eared Bat. Society of Women
Environmmental Professianals, invited Presentation. Hartford,
CT. February 17, 2016.

Davls, Paul G., Ph.D. 2015. Hazardous Algal Blooms -
Cyanobacteria 4. Session Moderator. North American of
Lake Management Society. Saratoga Springs, NY.
Novernber 2015,

P. Davis and M. Simoneaux. 2015. A Changing Biosphere &
Evolving Ecologital Regulations, What's Mew in
Massachusetts. The Harvard Club, Boston, MA, Invited
Presentatlan, October 12, 2015

® 2016 GZA GeoEnvironmental, fnc.

Simoneaux, M. and P. Davis. zons. Butlding Reslliency Design
in Coastal Wetland Restoration Projects. Annual Meeling
2015, Society of Wetlands Scientists, Providence, Rl May 31
—lune 4, 2015,

Riberdy, 5., P. Davis, E. Haugh, & D. Nitzsche. 2015 Mashua
Municipal Alrport Runway Expansion: Wetlands and Rare
Species Parmitting, Mitigation and Construction
Ohservations. GZA Technlcat Excellence Conference,
Norwood, MA, 2015, Practlce Excellence Award, First Place,
Matural Resources & Permitting and Sustainabllity.

Lecco, Stephen, P, Davls, 5. Riberdy, D, Boudreay, K. Collins.
2014. Underthe Gun - The Search for a New Firegrms
Training Factlity in Connecticut, GZA Technical Excellence
Conference, Norwood, MA. 2014 Practice Excellance Awa rd,
First Place, Natural Resources and Sustainabllity.

Davls, Paul G. 2013. Recipient of GZA GeoEnvironmentat inc.
Shareholder's Grant. Suppoert for g Haitian students and 1
instructor at American University of the Caribbean and
Instructor to attend International conference on Sustainable
Agricoiture,

Davig, Paul G, (with Lisa Lesperance-FAA, Katle Servis,
MassDOT-Aercnavtics Div., Armand Dufresne, Gale Assoc.)
2013. Environmental lssues & Trends Affecting Airports. 2013
Annual Massachusetts Alrport Management Assoclation
(MAMA) Conferance, September zs, 2013.

Riberdy, Steven, §. Lecco, & Paul G, Davis, Ph.D. 2013,
Wetland, Turtle & Tree Impact Mitigation & Permitting for
Runway Extension at Marshfield Airport. Marshfield, MA.
G7.A Technleal Excellence Corferance, Norwood, MA. 2013
Practice Excellence Award, Second Place, Water & Natural
Resources and Sustainability.

Davis, Paul G. 2013. Scil Microbiclagy Applications in the
Haitian Environment and Agronomy. s-credit Serninar and
Laboratary Course. American University of the Caribbean, Les
Cayes Haitl. January 14-28, 2013,

Davls, Paul. G. 1. Nitzsche, C. Quinlan, & 5. Roy, 2012, Tilting
at Windmills: Ervironmental Permitting of Bradle Mountain
Wind Farrr, Hancack, MA. GZA Technical Excellence
Conference, Norwoad, MA. zo1z2 Practice Excellence Award,
Second Place, Water & Natural Resources and Sustainability.

Schlett, Wendy & Davis, P.G. Sustainable Mine Reclamation —
Cusrant & Fuivre Trends. Reclamation: ANatural Choice.
Stone, Sand & Gravel Review. September/October 2011
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Davis, Paul. G, Ph.D., Erin Gillen Haugh, Stephen Roy,
Willlarm Deluca, Danlel Mitzsche, & Steven Riberdy. 2011,
Moths, Blrds & Runway Extension: Rare Species Analysls,
permitting, & Management at Turners Municipal Alrport.
GZA Technical Excellence Conference, Norwoed, MA. 2011
Practice Excellence Award, First Place, Water & Natural
Resources and Sustainability.

Davis, Paul G., Ph.D., Erin Gilien, Dan Nitzsche, & Steve
Rlberdy. 2010, Wildlife and Rare Species Management. at
Massachusetts General Aviation Alrports: 3 Case Studies.
Northeastern Transportation & Widlife Conference.
Amherst, MA, Septemberas, 2010

avis, Paul G., Ph.D. & Wendy Schlett. 2010, “Ecological
Restoration Opportunities and Trends irs Large Aggregate
Mining Areas”, Michigan Aggregates Assaciation, 50 Annual
Meeting. Petoskey, Mi. July 2030,

Davis, Paul G., Ph.D. 2009, “Watershad Exports 1 -
Development and Water Quality Change” Sessicn Chair.
North American of Lake Management Society, Hartford, CT.
October 2009.

Davis, Paul G, Ph.D. 2009, “Management Approaches |-
Best Management Practices in the Watershed” Session Chair.
North American of Lake Managemant Sodiety. Hartford, CT.
Octobar 2009.

Davis, Paul G, Ph.D. 200g. “Cohstruction and
Implementation of Simple Sand Filtration System for Water
Purification”. One-day instructlonal seminar, Legliz Bon
Berger, Nan Doti, Haitl. July, 2003,

Davis, Paul G., Ph.D. 2004, *Global Warming —Changes in
Climatology™. Seminar presentalion at American University
cfthe Carlbbean, Les Cayes, Haitl. April 2005.

Davis, Paul G, Ph.D. 2008, "Culturing Fish with Low
Rescurces: the Progress arid Challenges of Aquaculture for
the Peor in Developing Nations.” internatlonal symposium
participant, Marine Biological Laboratory, Woods Hole,
Massachusetts. April 5, 2008

Davis, Paul G, Ph.D. 2007, *Application of TiHapia end Quean
Conch Aquaculture to Hait”, Two-day seminar prasentation
at American Unlversity of the Caribbean, Les Cayes, Haltl.
April 2007,

Davls, Paul G, Ph.D. 2006. *Introduction to Marlne Ecology”.
One-credit undergraduate short course, Amertcan Unlversity
of the Caribbean, Las Cayes, Haiti. Octoher, 2006.

© 2016 G2A GeoEnvitenmental, Inc,

Davis, Paul G., Ph.D. 2005, *Dredging of Lakes for Aquatic
Weed Control: Does it Work?”, Presentation at Northeast
Aquatlc Plant Management 5ociety, Janvary 2005.

Davis, Paul G, Ph.D, 2003. *Watershed Management.”
Segsion Moderator, North American Lakes Managersent
Soclety. Annual Meeting, November, 2003,

Davis, Paul G., Ph.D. 200¢, "Successes and Failuresin
Wetland Replacement. Developing a Blueprint for Success-5
Case Studies.” Serninar presentation to Town of Enfield, CT.
Qctuber, 2000,

Davis, Paul G, Ph.D. 1996, “Wetland Functions & Valves In
+he North Easl”, Massachusetts Association of Conservation
Cornmissions. Fall Conference, Westfield College, Westfield,
MA. Navemnber 2,1596.

Davis, Paui G., Ph.D. 2gg6. Stormwater Management
Technologies: Why, Where, What, When & How”. North
American Lake Managemert Soclety, New England Chapter.
Conferance, June 21-22, 1596, Ashland, MA.

Davis, Paul G., Ph.D, 15g6. "A History of Cedar Swemp Pond,
Review of Past Studies, and Approach for Resteration”
Presentation to Charles River Watershed Association annual
meeting. Milford, MA. March1g96.

Davis, P.G., 5.M. Miller, C, Carranza, 1995, Anatysis of -
Nutrient Contylbutions to Walden Pond, Concord, MA. Davis,
Paul G., Ph.D. 1g95. Prasentation at North American Lakes
Management Soclety Annual Meeting. Banff, Canada.
November, 1595,

Davis, P.G., E. Stamman, D.A. Segar, 1987. A preliminary
epidemliologlical assessment of the potentiai for dlarrhetic
shellflsh poisoning in the northeast United States, NCAA
Techn. Memo. NOS OMA 34. pp. 128,

Davis, P.G. and W.G. Conner. 1986. Federal Action Plan for
ocean dumping research on municlpal and industrial wastes.
Sixth International Ozean Disposal Symposium. Pacific
Grove, California, April, 1986,

Caron, D.A,, P.G. Davis, L.P. Madin and J. McN. Siebusth.
1986, Enrichment of micrabial popuiations in
macreaggregates {marine snow) from surface waters of the
Morth Atlantic. 1. Mar. Res. 44:543-565.

Davis, P.G., D.A. Caron, P.W. Johnson, and J. McH. Sieburth.
1985. Phototrophic and apochlerotic components of
picoplankton and nanoplankton inthe North Atlantic:

Page | 7




Paul G. Davis, Ph.D, PWS, CPSS

Principal Ervironmental Scientist

geographic, vertical, seasonal  and dlel distributions. Mar,
Fcol. Progr. Ser. 21:15-25,

Segar, D.A., E. Stammar, and P.G, Davis. 1985, Beneficial
use of municipal sludge in the oceen, Mar, Pellut. Bull.
15{5):186-191.

Segar, D.A,, P.G. Davis, and E. Stalnman. 1984. Monitoring
of disposal at the Morth Atlantic deepwater municipal studge
dump site. Proceedlngs 5th International Ocean Disposal
Sympasium, Corvallls, Oregon, September 1984,

Segar, D.A., E. Stammman, and P.G. Davis. 1984. Beneficial
use of municdpal sludge in the ocean, Proceedings.
Oceans'8s, Washington, D.C, SeptemberigBs. Marine
Technology Society.

Davis, P.G. and D.A. Caron. 1984. American Association for
the Advancernent of Scterce Symposium, "The Significance
of Procaryatic and Eucaryotic Microbes in Planktonic Food
Webs", New York, NY. Mayig84.

Esten, K.W., P.G. Davis, P.E. Hargraves, and J.McN. Sieburth.
1084. Chloroplast containing microflagellates im natural
populatians of North Atlantic Naneplanldon, thelr
identification and distributfon: including a description of five
new species of Chrysochromuling  (Prymnesiophyceae).
Protistalagica 20: 633-634

Davis, P,G. and V.P. Oilvlerl. 1984, Assessment af the
microbiological hazards to human health associated with the
ocean digposal of sewage sludge inthe New Yorl Bight apex.
Oceans'8s, Marlne Technology SocletyfIEEE Ocean
Engineering Society. Washington, D.C. Corfarence Recard,
pp- 278-284.

Davis, P.G. and J. McN. Sieburth, 1984. Estuarine and
aceanic microflagetiate predation of actively growing
bacterla: estiration by frequency of dividing-divided bacteria,
Mar. Ecol. Progr. Ser, 15:237-246.

Seqar, D.A., PG, Davis, and E. Stamman. 2984. A global
comparison of contamination in populated estuaries and
coastal waters. Oceans'84, Marine Technology Soclety/IEEE
Ocean Engineering Soclety. Washingtan, D.C. Conference
Record. pp. 284-28g.

Davis, P.G. and J.McN. Sieburth. 1584. Differentiation and
characterization of individual phatotrephic and heterotrophic
microflagellates by sequential epifluorescence and electron
microscapy. Trans. Amer. Micros, 506, 103:221-227,

Segar, D.A, and P.G. Davis. 1584, Contamination of
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poputated estuaries and adjacent coastal ocean: & globa!
review. NOAA Techn, Memo, NOS OMA 11. 120 pp.

small, E.B., B. Neun, [. Caron, and P, Davis. 1583, Cllates
assoclated with Guif Stream 'snow'. 36th Annual Meeting
Soz, Protozool, Abst, 58,

Johnson, .M, P.G. Davls, and J.McM. Sieburth. 1683, Diet
varlation of TCOz2 inthe upper layer of oceanic waters refiects
microbial composition varlation, and possible methane
cycling. Mar. Blol, 77:1-10.

Segar, D.A,, E. Stamman, and P.G. Davis. 1583. The
multi-media approach to managed use of the oceans for
waste disposal. Oceans'83, Marine Technology Society. 5an
Francisco, California. Conference Record  pp. 973-977-

Caron, D.A,, P.G. Davis, L.P. Madin, and J.McN. Sieburth.
1982, Heterotrophic bacterla and bacterivoraus protozoa in
oceanic macroaggregates. Science 218:795-757.

Davls, P.G., and J. McN. Sieburth. 1982, Differentiation of
photatrophic and heterctrophic nanoplanictan populations in
rnarine waters by epifleorescence microscopy. Annales Inst,
QOceanogr. 52{S):249-260.

Sieburth, LMcN., P.G. Davis. 1982, The role of heterotrophic
nancplankton in the grazing and nurturing of planktonic
bacteria in the Sargasso and Carlbbean Seas. Annales Inst.
Oceanagr. 52{5):285-296.

Burney, C.M., P.G. Davis, K.M. Jehnson, and J.McN. Sleburth.
1gB2. Dlef relationships of microbial trephlc groups and
in-situ dissolved carbohydrate dynarmics in the Caribbean Sea.
Mar. Biol. 67:311-322.

Caron, D.A., P.G. Davis, L., Madin, and J.McN. Sieburth,
1982, Marine snow as a microenvironment for pretozoan
growth in oceanic plankton communltles, J. Protozool.
29:484-485,

Johnson, KM, P.G, Davis, C.M, Bumey and J.McN, Sieburth.
1582, Dizlvariation in [sigrmal CO2 In oceanle waters,
Arrerican Society of Limnal, Cceanogr. 45th Ann. Mtg., June
1417, 1982

Davls, P.G., D.A. Caron, L.P. Madin, and J.McN, Sleburth.
1982, Bacterial and protozoan enrichment on marine show
and Rhizosolenia mats in the Sargasso Sea. American Soclety
of Limnol. Oceanogr. 45th Arn. Mtg,, June 14-17, 182.

Burney, C.M., P.G. Davls, ¥.M, Johnson, and J.McN, Sieburth.
1981, Dependence of dissolved carbohydrate concentrations
upan smal scale nanoplankton and bacterioplankton
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distributions In the western Sargasso Sea. Mar. Biol.
65:28g-256,

Davis, P.G., LW, Fontaine, and J.McN, Sieburth. 198¢.
Response of the microbial plankton to polluted sediment.
Annual Report, Marine Ecosystams Research Laboratory.
Graduate School of Oceanagraphy, Narragansett, Rhode
Island.

Davis, P.G. and H, Hara, ag75. Coastal Zone Managernent in
the United States. Marine Parks Joutnal 46:13-15. (Japanese)
Davis, P.G. 1978, Open ocean amoebae: recluses of the
marine plankton.  Maritimes 22:7-9.

Davis, P.G., R.F. Heffernan, and J.McN, Sieburth. 1978.
Heterctrophic microbfal populations i estuarine
microcosms: influence of season and water-accommodated
hydrocarbons. Centennial Meeting, American Microscopical
Society (Dec. 26-30,1578). Trans, Amer. Micros, Soc.
g98(1)i1E2.

Davis, P.G., D.A, Caron, and LMel. Sieburth, 1g78.
Distributlon and abundance of nanaplaniten in estuarine,
shelf, and aceanic waters of the Novth Atlantic. 315t Annual
Meeting, Society of Pratozoologists. J. Protozaol. 25(3}:25A.

Sieburth, LMcN., P.). Willis, M. Jahnson, C.M. Burney, D.
Lavale, €.R, Hinga, D.A, Caron, R.W. French Wi, P.W. Johnson,
and P.G. Davis. ag76. Dissolved crganic mattet and
heterctrophic microneuston in the surface microlayers of the
North Atlantic. Science 194:1415-2418,
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Education

M.S., 2013, Civil Engineering, tiniversity of
New Hampshire

B.S., 2010, Civil Engineering, Unlversity of
New Hampshire

Registratjons & Certiflcates
2005, New Hampshire, Engineer-in-
Training (£.1.7.)

Affiliations
v American Soclety of Civil Engineers
(ASCE)

»  Baston Society of Civil Engineers
Section (BSCES)

Areas of Speclalization

*  ydraulic Engineering

*  Surface Water Hydrology

s Water Resource Systems Analysis

»  Geographic [nformation Systems
(G15)

Bryan A. Carignan, E.LT

Water Resources Specialist

Summary of Experience

Mr. Carignan is a Water Resources Englneer in the Dams and Water Resources Group
with a background in CIvil Engineering and hydroiogyfhydraulics starting in September,
2013. His responsibilities on projects include extreme flood analysis, analysis of storm
surge and wind driven waves, dam repair assessment and design, and hydrologic and
hydraulic modeling, and hydropower feasibility analysis. He has field experience In dam
inspections, surveying stream reaches, and stream restoration projects, He has course
experience In stormwater management design, fluid mechanics, geo-environmental
engineering, statistical hydrology, stream restoration, and ecohydrology. He Is
proficient in AutoCAD, FLO-2D, ArcGIS, HEC-HMS, HEC-RAS, and SLOSH.

Relevant Project Experience

Project Engineer, Ottauquechee Hydropower Project Inspection, Nerth Hartland,
VT, GZA was retainad to perform certaln englneering investigations and anatyses for a
FERC authorized project in Morth Hartland, VT, Mr. Carignan analyzed hydropawer
production racords and cempared them to hypothetical production estimates that GZA
developed In order to assess hydrupower performance.

Project Engineer, Flood Hazard Reevaluation, Coastal Site in New England. Mr.
Carignan was a contributing Water Rescurces Engineer, coastal modeler and
hydrologlst for external flood hazard re-evaluation of a nuclear power plant site in New
England. The external ficod reevaluation was performed in respense to NRC's 10 CFR
part 5o, Section 50.54 (f} request for information lssued March 12, 2013, and includes
evalvation of the Probable Maximmum Flood {PMF), Probable Maximumn Precipitation
(PMPY, Local Intense Pracipiation (LIP), Probable Maximum Hurricane, Probable
Maximum Surge, Selche, and Tsunami, Combined Events Analysis, Associated Effects
Analysls and ErrorfUncertainty Analysis.

Mr. Carignan's role on this project included the development of synthetic extra-tropical
storm tracks and windfpressure fields from historical data using ArcGIS in order 1o
simulate the Probable Maxirnurm Wind Storm (PMWS) at the sites, use of NOAA
SLOSH, and the development of FLO-2D two-dimensional hydrodynamic models o
simulate the LIP at the site. Other aspects of the project in which Mr. Carignan was
involved in include wave runup analyses to determine the total combined effect fiood
elevation, verifying the validity of coastal madels, ypstream dam failures analyses,
development of the Probable Maximum Frecipitation, channel migration analysis, and
lce effect assessments.

Project Engineer, Flood Hazard Reevaluation, Riverine Site in lllinois. Mr. Carighan
was & contributing Water Resources Engineer and hydrologist for external flood hazard
re-evaluation of a nuclear power plant site in lliinols. The externai flood reevaluation
was performed in response to NRC's 10 CFR part 5o, Section 5o.54 (f) request for
information issued March 12, 2012, and includes evaluation of the Prebable Maximurm
Flood (PME), Probable Maximum Precipitation (PMP), Dam Failures Analysis, Ice Jams
Analysis, Local Intense Precipitation (LIF), Probable Maximum Surge, Seiche, and
Tsunaml, Corbined Everts Analysis, Associated Effects Analysls and Error/Uncertainty
Analysis.




Bryan A. Carighan, E.I.T.

Water Resources Specialist

Mr. Carignan’s role on this projectincludedthe development of
FLO-2D two-dimensional hydrodynamic models to simulate
the LIP at the site and the development of riverine hydralogic
and hydravlic models using HEC-HMS and HEC-RAS to
evaluate the design basis flood &t the sites. Other aspects of
this project Inwhich Mr. Carignan was invalved Inindude wave
runup analyses to determine the total combined effect flood
elevatior, upstream dam failures analyses, development of the
Probable Maximum Precipitation, channel migration analysls,
and ice effect assessments.

The Acod re-evaluations were performed in accordance with
current regulatory guidelines including: NRC Standard Review
Plan, NUREG-gBon, revised March 2007; NRC Office of
Standards Development, Regulatory Guides RG 1.202 — Fleod
Protection for Nuclear Power Plants, Revision 7, dated
September 1976 and RG 155~ Design Basis Floods for Nuclear
Power Plants, Revision 2, dated August 1977; NUREG/CR-7046
“Design-Basis Flood Estimation for Site Characterization at
Nuclear Power Plants In the United States of America”,
publication date Novamber 2011; NUREG[CD-6366 “Tsunarmi
Hazard Assessment at Muclear Power Plant Sltes tn the United
States of America”, Final Report; and Arnerican National
Standard for Determining Design Basis Flooding at Power
Reactor Sites (ANSI/ANS z.8-1992).

Project Engineer, Muddy River Flood Damage Reduction
and Environmental Restoration. Mr. Carignan was a
contributing Water Resources Engineer on the water diversion
and control plan for the Muddy River Flood Damage Reductian
& Environmental Restoration project far the U.S, Army Corps
of Englneers. Mr. Carignan utilized ArcGlS, HEC-GeoRAS and
HEC-RAS in order to model existing and proposed channel
canditions to determine channel and culvert capacity during
different construction phsses.  Project respensibilities also
included an initial pump feas/bility study.

Prior Experience

Climate Change and Snow in the Northeast. Mr. Carighan
defended his thests on the effects of tlimate change oh snow,
specifically snow watet equivalent (SWE), In July, zo13. His
work included the use of the North American Regional Climate
Change Assessment Program (NARCCAP) modet output. The
models were evaluated for performance in New England
compared to observed data. Using the best performing models
in New England, climate scenarios from 1g973-2000 ¢ 2041-
26070 were statistically compared for changes inthe timing and
magnitude of peak SWE, the winter stait and end dates, and
the manthly SWE averages.
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Graduate Assistant within the Environmental Research
Group — University of New Hampshire. Mr. Carignan was a
graduate assistantas part of the UNH Environmental Research
Group ({ERG} throughout his graduate career. Hls
respchsibilities Included working as a teaching assistant for a
junior level fluid mechanics class and working under the NASA
grant “EPSCoR CAN; Passive Microwave Detection of
Snowmelt and Runoff” to further develop the use of remote
sensing as a tool for snowmelt runaff flooding predictions;
working closely with the U.5. Army Corps of Engineers Cold
Reglons Research and Engineering Laboratory (CRREL).
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Education

B.S., 2008, Civil Engiheering,
Northeastern University
M.S., zo10, Environmental and Water

Resourge Engineering, Tufts Univershy

Registrations & Certificates
Professional Engineer —
2014, Massachusetts, #5088a

Affiliations

L]

American Soclety of Civil Engineers

Association of State Dam Safety
Officials

Areas of Speclabization

* = & 2

Dam Engineering

Civil Engineering

Computer Madeling

Surface Water Hydrology
Water Resource System Analysls
Hydropower Developmetit

Christine H, Stonier, P.E.
Water Resources Engineer

Summary of Experience

Ms. Stonier is an Assistant Project Manager in the Dams and Water Resources Group
with a background in Civil and Water Resources Engineering including hydropower
development. Her responsibillities on projects include hydrologic and hydraulic
analyses, dam inspection reporting, spiliway capacity analysis and permitting
assodisted with dams and hydroelectric projects. She is proficent using AutcCAD,
GIS, HEC-HMS, BEC-RAS, SMPDBRIK, FLOD and Visual Basic and Matlal
programming.

Relevant Project Experience

Project Engineer, Crane & Co. Hydroelectric Project, Dalton, MA. GZA was awarded
a rontractto concuct hydroalectric feasibility study to assess the patential of restoring
hydroelectric generation at the Byron Weston Dam No. 2 in Dalton, Massachusetts.
GZA's assessment showed that hydroelectric generation at this site was technically
and financlally feasible. GZA was awarded a second contract to design a hydroelectric
plant at the site. Ms. Stonler Is Involved In preparing the contract documents and
sperifications for the construction of the hydroelectric generation plant. Ms. Stonier
built athree dimensional model of the proposed powerhouse i AutoCad to aid in
design process.

Project Engineer, MWRA CVA to Hatchery Pipelina Hydropower Feasibility Study
& Preliminary Design Report, MA, GZA assessad the feaslbllity of integrating
hydroelectric facilities into a propesed water pipeline from the MWRA’s Chicopee
Valley Aqueduct to the Massachusetts Division of Fisheries and Wlidife's Mcl.aughiin
Fish Hatchery. Ms. Stonler's activities included preparing concept drawings for the
feasibility study, and preparing the Preliminary Design Report.,

Project Engineer, New Jersay Water Supply Authority Feasihility Studies, Clinton,
NI. The NJWSA was interasted in assessing the feasiblilty of nydropower generation
at twe reservalrs owned by the NHWSA and at ten locations on the Delaware and
Raritan Canal. Ms. Stonier assisted in the feasibility analysis for the locations along
the Delaware and Raritan Canal. Ms. Stonier’s activities included assessing the
financial feasibllity, preparing concept drawings and writing the feasibility report.

Project Engineer, Manville Dam Hydroelectric Feasikility Study, Cumberland Ri.
The Valley Affordable Housing Association received a grant from the Rhode Island
Economle Development Corporatien to study the potential for developing a
hydroelectric project at the Manville Dam in Cumnberland, Rl. Ms. Stonler assisted in
the prepargtion of a FERC Preliminary Permit.

Project Engineer, Dam Safety Modifications for Five MWRA Operatad Water -
Supply Dams, MA. GZA’s design services incdluded permitting, preparation of contract
documents for repairs and upgrades, and assistance in evaluating bids for five dams
operated by the MWRA, During the design phase Ms. Storier's responsibifities
included permit preparation of the Notice of Intent for Town of Weston and the
Chapter 253 Dam Safety Permit Application for two of the dams. In addition, Ms.
Stonier prepared contract drawings, cost estimates and reviewed specifications for
the project. During construction Ms. Stonier responded to Contractor submittals and
Requests for Informaticn,




Christine H. Stonier, P.E.
Whater Resources Engineer

Project Engineer, Permitting of Repairs to Stiles Reservoir
Dam, Massachusetts- 2010, GZA was awarded 8 contract to
design modifications to Stites Resetvolr Dam and to essist the
Stiles Lake Water District in obtaining necessary permits or
exclusions. Ms. Stonier assisted the District in addressing the
following agencies/obtaining the following permits:
Massachusetts Department of Environmental Projection/ 401
Water Quality Certification, Army Corps of Engineers/ 404
General Permit, and the Town of Leicester Conservation
Commissionf Notice of Intent.

Project Engineer, City of l.eominster Owned Phase 1 Dam
Inspections, Varfous Logations- MA. GZA was awarded a
contract from the City of Leominster to performed Phase |
Dam Inspections for six of the Clty owned dams. Ms. Stonier
was the project engineer for the inspection team of the dams,
and was the primary authar of the dam inspection/evaluation
reports.

Hydrologist, Aquarion Water Company of Connecticut
detailed spillway adequacy Analysis, NY. GZA was awarded
a contract to conduct detailed spillway adequacy analyses for
five of Aquaticn Water Company's dams. Ms. Stonier
conducted hydrelngic and hydraulic modeling of rainfall-
runoff processes to evaluate the overtopping potential for of
two of the dams Jocatad in New York State,

Project Engineer, Engineering Services for 5 NYCDEP
dams, NY. GZA performed engineering assessments for 5
New York City Department of Environmental Protection
Dams in New York, These dams include: Hillview Reserveir
Darm, Jerame Park Reservoir Dam, Central Park Reservoir
Dam, Sllver Lake Reservolr Dam and Ridgewood Reservolr
Dam. Ms. Stonier prepared the Inspectian Maintenance &
Operations Plans (I&M Plan) that provide Infermation
regarding pertinerst dam data, operations and maintenance
procedures of the dam and tts appurtenant structures, and a
schedule for monitoring, visual dam inspections, and
maintenance activities,

Co-op, Blackstone Valley Visitors Center Hydroelectric
Feasibllity Study, Worcester, MA. Ms. Stonier assisted in
performing a feasibility study to investlgate the potential for
developing a hydropowsr project to be constructed as part of
the visitors center beirg constructed on the Blackstone River,

Co-op, Dodgeville Hydropowar Pre-feasibility Study,
Attleboro, MA. GZA was awarded s contract to perform a
pre-feasibility study on the practicability of hydrepower
generation at Dodgeville Pond Dam in Attleboro,
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Massachusetts, Ms, Stonier asslsted in preparing a
Massachusetts Technology Collaborative grant application.
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Education

B.5., 2003, (IS and Cartogrephy
Salemn State College, Salem MA
Presenting Data and Informaticn
Edward Tufte — Boston, MA, 2001

Registrations & Certificates

Certiffed Geographic Information Systermns

Prefessional (GISP}, 2005

Areas of Specialization

Geographic Information Systems
{GI5)

Database Development

Spatial Analysls

CAD/GIS integration

Cartographic Design and Production
3D modeling and Data Visualization

Paniel J. Boudreau, Jr.
GIS Coordinator

summary of Experience

Mr. Boudreau has extensive experience in all aspects of geospatial technology. He
brings aver twanty-three years of combined CAD and GIS experience in data
management, data developmentfconversicn, spatial analysis, cartographic design as
well as field data collactlon for asset management and cnvironmental assessment,
Prior to joining GZA, Mr. Boudreau served as a Senior GIS Analyst and GIS Manager at
Vanasse Hangen Brostlin, Inc. for eleven years.

Since joining GZA in July of 2012 Mr. Boudreau has served as GIS Coordinator
overseeing the deploymant of GZA's ArcGS Server, development of the central data
repository and development/deployment of GIS web and moblle applications for both
internal and external ciients,

Relevant Project Experience

Review of Existing FEMA Flood Insurance Rate Maps/Study, and Preparation
Letter of Map Revision, Town of Hingham, Massachusetts. In 2013, the Town of
Hingham, MA retained GZA to provide a technical review of the current FEMA Flood
Insurance Rate Maps (FIRM). The primary goals of the project were to determine If the
existing FIRM accurately reflect the 100-year flood conditions within the Town and
whether or not the 2012 FEMA coastal and intand flood mapping and study eralyses ;
were cormpleted In pccordance with FEMA study guidefines and mapping
requirements. Also evaluated whether more refined storm surge modeling and
analyses could reduce the predicted base flood eievation. Initial review of the 2012
coastal study analyses and flood zone delineations revealed discrepancies in the wave
input data and flocd zone delineations. Developed new wind, water level and wave
datz for the performence of new coastal analyses and remapping the coastal areas of
the Town, The coastal analyses and revised FIRMS were completed in ArcGIS to
support the submission of a Letter of Map Revision {(LOMR) to FEMA for the
modificatlon the 2012 FIRMSs,

DESPP Firearms Training Facility Siting Study/EIE — Statewide- Connecticut. GZA
was selected by the Connecticut Department of Construction Services to perform a
Siting Study and Environmental Impact Evaluation for a proposed new Firearms
Training Facility for the State Department of Emergency Services and Public
Protection (DESPP). The existing facility has been plagued by frequent and Intense
flooding as It is located In the Farmingtan River Flood Zone, Evaluated a site owrted
and managed by the Connacticut Department of Energy and Environmentat
Protection (DEEP) that contains rare wildlife. Conducted hempetile, Lepidoptera
(mothy), insect and plant surveys at the site in close coordination with the DEEP
Natural Diversity Data Base. DESPP was unsuccessful in securing a shared firing range
site on the site due to wildlife and land usa concerns as well as strong public
opposition. Therefore, DCS and DESPP enlisted GZA 1o conduct a statewide
alternatives analysis of all land that is potentially sultable for this use.

Developed a comprehensive siting criteria matrix and scoring system that takes into
account land use, ownership, sociceconomic and environmental resource factors.
These criteria were then appliad to propertles In the State using ArcView GIS as the




Daniel J. Boudreau, Jr.
GIS Coordinator

platform. GZAis in the process uf developing a shortlist of
candidate sites that will be evaluated in greater detall during
the Connecticut Environmental Policy Act process.

GZA developed a secure web-hased GIS appiication thet can
be used by DCS and DESPP staffto help narrow the list of
potential sites that will be reviewed in further detail in the
Environmental Impact Evaluation,

DESPP Firearms Training Facility Siting Study/EIF. -
Statewide- Connecticut. Developed a comprehensive siting
criteria mattix and scoring systemn that takes Into account
land use, ownership, sacioeconomic and environmental
resource factors, These criteria were then appliedto
properties in the State using ArcGIS and an iterative model to
rank the sitas. The results and factors were presented and
managed via a GIS Web Application facliitating collaboration '
with stakeholders,

EDG Corporatior, Kellogg Daaring NPL Site, Narwall,
Connecticut. Developed a geodatabase and a GiS web
application alfowing users to query and view wells and
sampling data in support of a Quality Assurance Project Plan
(QAPP) for Operable Unit Number 2 of the Kellogg-Deering
National Priority List Site (the Site) In Norwall, Connecticut
which was originally submitted to and approved by the United
States Environmentsl Protection Agency (EPA) in March,
1993.

Experience Prior to GZA

T.F. Green Airport (PVD) Drainage Master Plan Update,
RIAC Warwick, Rhode Island. Developed s gecdatabase
comprised of spatial data collected in the field by surveyors of
over goo dralnage structures and associated pipes, that met
the requirernents of Part |.B.4g of the RIAC RIFDES Permit.
The geospatial drainage data included all information
coliected In the field, Including linked images highfighting
existing structure condition, created as @ networked system
and were used for hydrelogic and hydrautic analysis, and
modeling in XP SWMM &5 well as the development of a
revised Master Plan. Geospatizl data was provided fo the
afrport for Inclusion in existing gecspatial infrastructure at the
close of the project

€ 2015 GZA GeoEnvironmantal, Inc.
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1 GREGORY S, ALLEN, P.E.
Director, Environmenial and Engineering Services

Mr. Allen is Director of Environmental and Engineering Services at Alden and manages a staff of engineets
and scientists. Mr. Allen has over 15 yeats of experience conducting feasibility, design, Jaboratory and field
services related to hydropower projects. Mr. Allen has managed and overseen numetous projects to evaluate
_ and test new torbine technologies, complete resource assessments for site potential, measure flow rates to

! understand plant performance, and restore histotic spawting habitat for anadromous and riverine fish. M.
Allen has participated in many agency mectings and supported FERC licensing activities at numerous projects,

EXPERTISE

i e Hydropower feasibility studies
» Upstream and downstream fish passage evaluations and design
» Turbine fish passage survival analysis
i e Hydranlic and hydrologic analyses
, » Dam removal analyses
» Engineering Economics
. | » Detailed structural and civil designs

PROJECT EXPERIENCE

| Fish and Aguatic Resource Study for Ludington Pumped Siorage Project (2015 7o present) -- Project
Manager to condust a FERC required Fish and Aquatic Resource Study. The study inchudes a thorough review
of potential fish protections technologies and operational measures to reduce fish entrainment. M. Allen

‘ coordinated technical activities, participated in agency consultations and presented resulfs of the study to
resource agencics, stakeholders and FERC.

FERC Preliminary Permit Application for McNery Advanced Hydropower Project{2015 to present) —

Project Manager for Alden’s support of a preliminary permit application for Advanced Hydropowet’s new

hydropower development (FERC Project No. 14697-000) proposed for McNary Dam. Mr Allen prepared the
i initial design and description of the proposed project features.

Economic and Engineering Evaluntion of Water Power Conduit Technologies, Electric Power Research
i Institute (December 2015) ~Mr. Allen oversaw, managed and provided guidance for a waterpower technology
i evaluation for the Eleotric Power Research Institute. The project included a thorough review of available
waterpower conduit technologies, a market assessment of key technology manufacturers, public policy and
regulatory review in the US and abroad, and an averview of existing project costs, and performance data.

Hadley Fulls Hydroelectric Project (2007 1o present) — Project Manager and fish passage engineer for various

projects related to the design of downstream passage facilities for endangeted shortnose sturgeon at Hadley
I Falls Station on the Connecticut River, Alden’s scope included numetons CFD modeling efforts of various bar
rack configurations for downstteam passage and alternatives to improve hydraulic conditions at the cnirance to
the upstream fish passago facilities. Mr, Aflen provided fish passage and hydraulic design consultations with
resource agencies and client. He was the design engineer of a new fish friendly bypass weir for downstream
passage (installed in 20]2) which included hydtaulic and stractural design, preparation of bid documents and
ingpections,

ALDEN RESEARCH LARORATORY, {NC.
30 Shrewsbury St. - Holden, MA 015201843
508-829-6000 - www.aldenlab.com {1 of2)
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i Scofland Hydro Fish Passage Project, Windham, CT — Project Manager for the design of upstream and :
downstream fish passage facilities at Scotland Hydro Electric Project on the Shetucket River. The project
includes design of a fish 1ift to pass American shad and herring upstream and downstream passage bypasses for
American shad, herring and Amertican eals. The fish lift design is unique, in providing an exit sluice rather
than an exit flume which has significantly reduced the overall installation costs,

Cumberland Mills Dam Fish Passage Project, Wesibrook, ME — Provided expert testimony and design
services for fish passage issues at the Cumberland Mills Dam located on the Presumpscott River in Westbrook,
Maine. The site is within amill complex with the river channet splitting around an island with a dam either

£ side of the island. Mr. Allen developed preliminary and hydraulic design for a single Denil fish ladder in one

' channel and directed CFD modeling of various design features. This project required close collaboration and
consensis with multipie stakeholdets, including Federal and State agencies, NGOs and state and client
attormeys.

Saccarappa Fish Passage Project, Westbrook, ME — Fish passage engineer to evaluate fish passage feasibility
at SAPPP’s Saccarappa Hydroelecttic project on the Presumpscott River in Westbrook, Maine. The site
! includes a powerhonse and a bypass reach with an island and two sets of falls that are important assets to the
commnutity of Westbrook, Various upstream fish passage options were evaluated which included: dam
i removal, nature-like bypass channels, and fish ladders. In addition, final hydraulic design. of a fish ladder over
the lower falls was provided, Mr. Allen continues to provide fish passage design consultations with the
resource agencies, NGOs and client,

l Shawmut Hydroelectric Project, Shawmut, ME — Fish passage enginect to evaluate downstream passago
feasibility at FP1. s Shawmnt Hydroelectric project on the Kennebec River in Shawrut, Maine, Greg,
Il working with project team members, developed various downstream passage alternatives for Atlantic salmon.
I He provided fish passage and hydraulic design consultations with resource agencies and the client,

\ EDUCATION |

B.S., University of Massachuseits, 1998, Civil Engineering
: Fish Passage Training Course, May 18-21, 2010. Hadley, MA. Sponsored by the Northeast Regional Office
I of the U.S. Fish and Wildlife Service.

Engineering Itnovative Fish Passage Course, October 21-24, 2002, Waterville Valley, NH. Sponsared by the
University of Wisconsin— Madison, College of Engineering. 3 CEU

REGISTRATION 7 |
l Registered Professions] Engineer in Maine, Massachusetts, New York and Connecticut.

PROFESSIONAL ACTIVITIES

National Hydropower Association, Research and Development Committee Chair
Associate Member, American Society of Civil Engineers (ASCE)

Member, Association of State Dam Safety Officials (ASDSQO)

Tan Beta Pi Engineering National Honor Society

Chi Epsilon Civil Engineering National Honor Society

SELECTED PUBLICATIONS/PRESENTATIONS

I An approach to Predicting Fish Survival for Advanced Technology Turbines, with Hecker, G.E, Hydro
! Review, November 2005,




ALDEN

STEPHEN V. AMARAL
Principal Fisheries Biologist

EXPERIENCE SUMMARY

Mz, Amaral has extensjve experience in the assessment and resolution of aquatic resource issucs at all types of

water intakes. This experience has been developed over the past 25 years through the management and

performance of labotatory, field, and desktop studies designed to investigate the effects of intakes and to

develop sohrtions for mitigating any identified impacts, Mr. Amaral’s capabilities are focused primarily on
, evaluations of aquatic resource impacts for hydroelectric project relicensing and for meeting Clean Water Act
i (CWA) Section 316(b) requirements. Specific expertise and experienee includes:

I aboratory and field evaluations of fish passage and protection technologies;

Design and performance of water qnality and instream flow studies;

Field Sampling techniques for fisheries applications;

Literature-based estimates of turbine entrainment and survival at hydro projects;

Assessment and resclution of resource irmpacts for hydropower licensing and cooling watet intake
permitting;

» Preparation of FERC licensing documents, including PADs, study plans, and ficense applications; and
o Expert witness for issues related to the application and biological effectiveness of fish passage and
protection technologics and entrainment of fish at water intakes.

SELECTED PROJECIS

FERC Relicensing of Small Hydro Project in Rhode Island (cirrent profect) — Project manager for the
relicensing of the Central Falls Hydroelectric Project on the Blackstone River in Rhode Island. Responsible
for prepatation of NOJ, PAD, and Ticense application, as well as strategic planning, agency consultation, and
study plan development,

Fish Bypass Efficiency Study — Project manager for the evaluation of a downstream fish bypass installed at
the Ball Mountain ITydtoelectric Project located on the West River in Vermont, 'the bypass efficiency study is
4 FERC license requirement for the project. This study is in progress and will inciude a field evaluation of
bypass efficiency with two species of trout, data analysis, preparation of draft and final reports, addressint state
and federal agency comments, and submitting the study report to FERC.

Water Quality Monitoring Study — Project manager for water quality monitoring studies conducted at the Ball
Mountain and 'I'ownshend hydroeleciric projects focated on the West River in Vermont, Studies were

i completed as part of a FERC license requirement for each project, Prepared draft and final reports, addressed
’ state aud federal agency comments, and made final submittal of the study report to FERC.

_ Preparation of FERC-Required Study Plans — Prepared downstream passage and water quality monitoring
: study plans for the Ball Mowntain and Townshend hydroelectric projects located on the West River in
o Vermont, Coordinated agency consultation for the development of each study plan and made final submittal to
FERC for the project owner (Eagle Creek Renowable Energy).

Preparation of Aquatic Resource Impacts for FERC Environmental Assessments — As a subcontractor to
FERC, evaluated and drafted aquatic resource impact sections for environmental assessments (EA) prepared
for the relicensing of three hydre projects in Vermont and one in Connecticut.

ALDEN RESEARCH LABORATORY, INC.
30 Shrewsbury St., Holden, MA 015620-1843
508-829-6000 - www.aldenlab.com {10f3)
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Instream Flow Studies for Small Hydro Projects — Project manager for instream flow studies conducted at
two small hydro projects in Connecticut and Massachusetts. Prepared FERC-approved study plans, collected
field data, and estimated habitat availability for target fish species and life stages at several bypass reach flow
tetes. Provided recommendations for minimum flow releases that were accepted by state and federal resource
ageneios.

Estimation of Downstream Passage Survival for Atlantic Salmon at 15 Penobscot River Hydroelectric
Projects —1ead investigator for desktop study that provided NMFS with estimates of downstream passage
survival for endangered Atlantic salmon at 15 hydro projects on the Penobscot River in Maine. For each
project, estimates of bypass effictency, spillway and bypass survival, and turbine passage survival wete
develaped to caleulate total project survival rates of smolts and kelts, NMFS is using the information from this
study in a population model that wilt allow them to determine acceptable take limits at each project and the
need for fish passage measures,

Turbine Entrainment and Syrvival Study Plans for FERC Relicensing- Prepared study plans for turbine
entrainment and survival evaluations conducted at the St. Anthony Falls (Minnesota) and Wissota (Wisconsin)
hydroslectric projects, These studics were conducted as required for the relicensing of each project.

Evaluation of Entrainment ard Mortality and the Effectiveness of Downstrearn Fish Passage Technologies
for a Propoesed Hydro Project — Prepared technical documents that estimated turbine and spillway mortality
rates for a proposed hydro project in Alberta, Canada. Also estimated the potential effectiveness of
downstream fish passage systems for selected specics. Served as an expert witness at a government hearing
for determining the environmental and social impacts of the proposed project. Provided testimony on turbine
and spillway mortality and effectiveness of proposed downstream fish passage technologies.

EDUCATION

B.S.. University of Massachusetts, 1989, Tisheries Biology
M.S., University of Massachusetts, 1996, Fisheries Biology

ADDITIONAL TRAINING

DIDSON Basio Training Course — Multibeam Sonar, 2007

River Morphology and Restoration, AFS Continuing Education Workshop, 2004

Using Hydroacoustics for Fisheries Assessments, Hydroacoustic Technology, Ine., 1993
Bioenergetics Modeling, Massachusetts Cooperative Fish and Wildlife Research Unit, 1992
Radio Telemetry Techniques for Fisheries Application, Lotek Engineering, 1992

PROFESSTONAL ACTIVITIES

Member, American Fisheries Society

Editot, Proceedings of the Fourth Fisheries Bioengineering Symposivm

Faculty, Hydro Basics Course, Hydropower and Natural Resource Stewardship, Fydro Training Institute
Board of Directors, ITydro Research Foundation

SELECTED PUBLICATIONS AND PRESENTATIONS

Hydropower and Natural Resource Stewardship. Enstream Flows and Fish Passage, presented each year at
HydroVision Conference as patt of the Hydro Training Institute’s Hydro Basics Course.

Evaluation of Behavior and Survival of Fish Exposed to an Axial-Flow Hydrokinetic Turbine, Lead avthor,
North American Journal of Fisheries Managemert, 2015,

Fish Passage in the U.S.: Latest Developments and Approaches, presented at the Forum on Hydropower 2014,
Canadian Hydro Association,
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Turbires and Fish: The Status of Fish-Friendly Hydrapower Turbines, presented at the Workshop on Fish
Migration and Water Resources-Chatlenges and Solntions in Biel, Swizterland, 2014,

Upstream Fish Passage in the Northeast: Are We Moving in the Ri ght Direction, presented at HydroVision
International 2013,

Estimation of Total Project Survival for Atlantic Salmon Passing Dovwnsirean ai Penobscot River Hydro
Projects, presented at the 2012 International Conference on Engincering and Ecohydrology for Fish Passage,

Fish Protection Technologies: The US Experience, co-author, In: Operational and Environmental
Consequences of Large Industrial Cooling Water Systems, 5 Rajagopal et al. (eds.), Springer Science and
Business Media, 1L1LC,, 2012,

Determining the Best Methods for Reducing Fish Mortality, co-author, Hydro Review, Penniwell Corporation,
September 2011,

Development and Application of a Fish-Friendly Turbine, lead author, Hydropower & Dams, Issue 4, 2010.

Advances in Fisheries Bioengineering, editor (with D. Mathur and E. P. Taft), American Fisheries Soclety
Symposium 61, 2008,

Biological Evaluation of Angled Bar Racks and Louvers for Gulding Silver American Fels, lead author,

Biology, Management, and Protection of Catadromous Fels, American Fisheries Socioty Symposivm 33, 2003,

Biological Evaluation of Angled Bar Racks and Loyvers for Guiding Lake and Shortnose Sturgeon, lead
acthor, Biology, Management, and Protection of Nerth American Sturgeon, Amerjcan Fisheries Society
Symposivm 28, 2002,
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WILLIAM FAY
Engineer

PRESENT POSITION

Mr. Fay is tesponsible for general physical and hydraulic engineering in association with the design,
construction, and testing of physical hydraulic models, M, Fay is also involved with projects associated with
hydtoelectric power generation utilizing his years of field experience.

Py EXPERTISE

+  Regulatory Compliance, Licensing, and Permitting for Hydroelectric Powet Plants in the United States
Hydroelectric Power Plant Economics and Feasibility Analysis

Hydroelectric Power Plant Civil and Mechanical Design

Hydroelectric Power Plant Civil Works and Mechanical System Maintenance and Repair
Hydroclectric Power Plant Operations Streamlining and Organization

Hydroelectric Power Plant Construction Management/Oversight

Dam Safety Tnspections and Downstream Hazard Analysis

Dam Safety Repair Design and Construction Managoment

* & 5 ®* * &

PROJECT EXPERIENCE

Mr. Fay has over 9 years of engineering, permitting, and hands on experience associated with hvdroelectric
power genetation and dams. Selected projects include:

P FERC Licenses and Exemptions: Indian River Ilydroelectric, Vermont Tissue Hydroelectric, Woronoco
Hydroelectric, and Tannery Pond Hydroelectric,

| FERC Compliance and Dam Safety: Golden Pond Hydroeleettic, Gleon Falls Hydroelectric, Tannery Pond
Hydroelectric, Salisbury Hydrocleetric, Wappingers Falls Hydroelectric, LP Athol Hydroelectric, Woronoco
Hydroelectric, Collins Hydroelectric, and Indian River Hydroelectric.,

Recent Hydroclectric Feasibility Studies: New Mills Hydroelectric, Spathawk Mills, Linwood Mills, Tannery
Pond Hydroelectric, Hope Mills, Golden Pond Hydroelectric, Vermont Tissue Hydroelectric, and Claverack
Creek Hydroelectric. Comprehensive feasibility studies for resuming and upgrading hydropowet generation,
including onsite cngineexing sutveys, onsite mechanical/civil works inspections, power production modeling,
proforma business modeling and sensitivity analysis for several preferred alternatives,

Dredging Design and Permitting: Tndian River Hydroelecttic, Tannery Pond Hydroelectric, Yermont Tissue
Hydroelectric, and Golden Pord Hydroelectric. Prepared and filed US Army CORPS 404 dredge and fiil
permits and associated state level permitting for construction and repair of hydroelectric power plants,

Dam Breach Stndies: Hilchey Pond Dam, South Village Pond Dam, Wappingers Falls Hydroelectrie, and
Salisbury Hydroelectric. Dam Breach studies utilizing BOSS Dam break routing model including onsite survey

! of transects, differential survey of oritical elevations, NWS hydrology computations, computerized breach
N simmlations and inundation mapping.

| Recent Dam Safety Studies: Gaveo Pond Dam, Thorndike Lower Dam, Thayer Pond Dam, Williams Pond
Dam, Patril Hollow Dam, Lower Burtage Pond Dam, and Hilehey Pond Dam. Assisted in the onsite inspection
and prepatation of the dam inspection reports.

ALDEN RESEARCH LABORATORY, INC.
30 Shrewsbury St. - Holden, MA 01520-1843
o 508-829-6000 - www.aldeniab.com (Lof2)
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Low Impact Hydro Institute Applications: Prepared LIHI applications for Collins Hydroelectric, Indian
River Hydraelectric, Woronooo Hydroelectric, and Turners Falls Hydraelectric.

Golden Pond Hydro Dam Repair Design, for French River Land Company, Repair Design inclading CAD
Drawings, 401 Dredge Permii and Dam Repait Permit for fleod damaged dam,

Golden Pond Hydroelectric Relabilitation: Complete mechanical, elecirical, and civil works modifications
and repairs 10 tesume generation at an inoperative hydropower plant.

Tannery Pond HEP Grant: Prepared a grant application for $450,000 of construction financing to replace two
hydrogenerator sets and update electrical controls.

Tanncry Pond HEP Rehabilitation: Winchendon, MA, for French River Land Company, Administered CEC
grant awatd. Designed and rebuilt two hydrogenerator sets and installed updated electrical conitrols.

Recent Hydroelectric Mechanical Repairs; Tannery Pond Hydroeleciric, LP Athol Hydroelectric, Golden
Pond Hydroelecttic, Brockway Mills Bydroelectric, Kingsfalls Hydroelectric, Valatie Falls Hydrcelectric, and
Verimont Tissue Hydroelectric,

EDUCATION
B.S., Worcester Polytechnio, 2010, Civil Engineering
Varions coutses on engineering design including wood, steel, and concrete construction, construction

management, mechanical enginceting design, biomedical engingering dosign, advanced technical Spanish, and
graduating projects focused on hydroelectric and hydrokinetic power generation.

REGISTRATION
Enginesr in Training {2010), Massachusetts
YMCA (2007) and PADI (2012) SCUBA Diving Certification

SELECTED PUBLICATIONS/PRESENTATIONS

WPI, IQP, “Hydrokinetic Energy in Massachusetts”, Prepared and published an Interactive Qualifying Project
(IQP) that to identify the resources available to generate hydrokinetic power in Massachuselts Rivers. Published
Aprit 14", 20710.

WP, MQP, “Lake Anastaquntook Dam Replacement Study, Co prepared and Co published a Major Qualifying
Project (MQP) that analyzes the stability and safety of the Lake Anasagunticook Dam on Whitney Brook in
Canton, Maine and investigates alternative designs for repair and replacement of the existing dam. Published
April 24", 2008,




EDUCATION
B.S., Civil Enginesring, Oregon State
University, 1981

REGISTRATIONS

Prafessional Enginesr;

MA {No. 46973), MI (Na, 6201056900),
NH (No, 6131), PA (No. 0833580)

SPECIALIZED TRAINING AND

CERTIFICATIONS

Colorado State University, Insfream

Flow Incremental Methodology:

- JF200 Designing and Negotiating
studies Using IFIM

+ IF310 Using the Computer Based
Physical Habitat Simulation Systern
(PHABSIM)

PROFESSIONAL MEMBERSHIPS
American Saciety of Civll Engineers

Assoclation of State Dam Safefy
Officials

INDUSTRY TENURE
35 years

PUBLICATIONS

Wingen, R, Trofter, B, Schlorke, V
"Dagign Flood Determination for the
Victoria Dam Spiitway improvement
Project” presented at the 2014 UESD
Annual Meeting and Conference

"Dambreak Flood Analyses and
Emergency Action Plan: West Branch
and Main Stem of the Penohscol River,"
presentad at Walerpower '95.

Mr. Wingert has over 35 years of experience in the clvil engineering evaluatien,
licensing support, consiruction, design, and operation of hydroelectric profects with
emphasls on hydraulics and hydrology. Mr. Wingert has conducted H&H
evaluations for Federal (FERC Part 12) and state dam sefely and hazard
evalualions for more than 100 dams nationwide. He also has experience in hydro
egulpment assessment and selection, development of hydrology, and model
simulation of project aperation for estimating long-term future energy production for
project capacity Upgrades, Hfe extension, and relisansing, He has conducted clvil
facility condition and operatlons assessments and evaluaticn of energy production
for due diligence for hydroelectric projectsysiem acquisition. Mr, Wingert has also
performed as owner's Project Manager for capital improvement projects and
owner's reprasentalive for hydroslectrlc project construction; and has been an
expert witness for tax valuation proceedings.

Mr. Wingert has extensive experience In the evaluation and medeling of river and
lake systems, including developrnent of hydro system aperations management
nlans within the FERG licensing process using HDR's CHEOPS™ camputer
modst. The development of these plans included assassment of exlsting and
proposed conditions including energy preduction and other project benefits, and
impacts on resaurces. He has prepared FERC license documents and local and
state permit documents; has conducted licensing consultation with natural
resource agencies; and has served as a technical advisor for stakehoidar groups,

Mr. Wingerf's civillhydraullc design experience includes site development, erasion
and sedimeniation confrol, princlpal water retaining structures, water intake and
gonveyance facilities, spiflways and gates, and fish-passage facilities. He has
experlence in the modeling and analysis of eperations and water management for
hydro systems, including development of water management plans. Mr. Wingert's
experisnce in hydrologic analysis includes defermination of site-spedcific Probable
laximum Precipitation and Probable Maximum Fleods with the development of
rainfali-runeff and hydraulic channel routing models, Cther hydrofegic and
hydraulic analyses include determination of water budget, development of
synthatic flow dala, river channel erosien and sedimentation, spillway and outlet
hydraulic capacity, flond studles, flood-frequency analysis, ahd river channel and
lake routing.

Schoo! Strest Hydroelectric Project, Brookfield, New York

Project Manager for ficensing and permitting, engineering, and construction for
significant improvaments to the hydroelectric project including dam and gatehousa
rehabilitation, power canal excavation, and consiruction of fish passage faciities,
Waork inciuded on-site project managsment of work Inciuding budget and schedule
for all work,

Baldwin Hydroelectric Project, Baldwint Hydroelectric Corporation
Prepared federal and state licensing and pemmil documents including design
documents in compliance with FERC license ariicles. Mr. Wingert prepared the
NPDES permit, the New Hampshire Wetland Board Permit and Site Spacific
Permit applications, and the Erosion and Sedimentation Coniret Plan for the




RAYMOND A, WINGERT, P.C. }ﬂ)?

project, Mr, Wingert prepared contract decuments for the first phase of
construction,

Star Falls Hydroelectric Project, National Hydro Corporation

Mr. Wingert performed preliminary feasibilly assessments, prepared preliminary
erviranmental reperts, and Inifiated agency consultation for the licensing of the
proposed 30 MW hydro project on the Snake River near Twin Falls, Idahe.

Gregg's Falls Hydroelectric Project, National Hydro Corporation, Goffstown,
New Hamipshire

Prepared FERC license examption application for station upgrade to 4 MW.
Conducted licgnsing consultations with nalural resource agencies. Responsible fer
assessment of ervironmental impacts and development of mitigation including
riverine fishery studies to determine minimum instream flow releases and
development of downstraam fish passage facilities to meet objectives of State and
Federal anadrorous fish (Ametican shad and Atlantic salmon) restoration plans.
Developed and coordinated rehahbifitation and upgrade of existing facilifies,
including dam and powerhouse repalrs, runner replacement, aquiprment
procuremsnt, and downstream fish passage facilities. '

Gardner Falls Project, Powerhouse Repalrs, Essential Power, Massachusetts
Project Manhager or the detalled enginesring, design, evaluation and construction
support for stabitization and repair of a 1913 vintage powerhouse seriously
undermined by a draft tube collapse. ‘

Hydro Operations Model Simulation, Confidential Hydroelectric Project,
Washington :

Mr, Wingert was the lead engineer responsihle for development of HDR's
CHEOPS™ computer model to simulate operation of a hydroelectric project in
Washington with over 1,700 MW in generating capacily. The model was developed
to determine the project plan for ralicensing, Including capital improvements,
changes in proiect operation, and measures to protect, mitigate, and enhance
{PMES) resources. The model was used to evaluate the benefits and impacts
associated with a complex array of afternatives for turbine-generator upgrades,
PNFx, and operation constraints, Mr, Wingert was the lead writer and technical
support in the preparation of Exhikits A and 8 of the draft license application
recently submitted 1o FERC for the project.

Victoria Dam Spillway Remediation, Upper Peninsula Power Company,
Michigan

Served as Project Engineer for hydraulic evaluations and rlsk assessmants
conducted to establish the acceplabia project design flocd for Spillway
Remediation forthis FERG regulated projact. Alternative concepts for
accommodating extramea floods were developed including raising non-overflow
structures and increasing gated spillway capacity. Dam failure and hazard analysis
were conducted to successfully reduce the required design flood from the full
Prohable Maxdmum Fioed (PMF) to approximately 50% of the PMF. Mr. Wingart
acted as Lead Hydraulic Engineer for the design of the spillway remediafion,




EDUCATION
MA, Geography (Environmental issues},
1988, Sah Francisco State University

BA, Communications (Minor -
Geography), 1974, Syracuse University

PROFESSIONAL MEMBERSHIPS
American Planning Associatlon

American Wind Energy Assoclation

National Wind Cocrdinating Committee -
Wind-Wildlife Working Group

Massachusetts Executive Office of
Environmental Affzirs (EOEA) :
Windpower and Wiidiife Assessment
Working Group - appointed consultant
member of inter-agency stakeholder
workgroup

Massachusetts Waler Resources
Commission (fermerly Alternate
Meamber)

INDUSTRY TENURE
30 years

Mr. Mitchell is a Projest Manager with over 30 years of experience managing and
conducting environmental studies, permilting, agency consultation, site selection,
facility layout and environmental compliance to support utiilty and energy
deveiopments. His primary focus has beer: on renewable energy development,
particularly windpower and hydraeiestric project relicensing and compliance. He
has been involved in managing, scoping and conducting mult-disciplinary studies
in the areas of environmertal impact review, resource protection master planning,
water resources management, land use manegement, recreational and scenic
resources planning, environmental permiting and agehoy/cormmunity sonsultation,
Primary glients have Included gavernment agencies, energy companies, water
resqurce managers and paper companles. These projects each reguired extensive
agency coordination and proactive cilizen consultation to develop environmental
protection solutions thal were approvad at the local, state and federal Javel. He has
alsc arganized and led severa! advisory committees and workshop groups in order
10 ensure close consultation with public agencies and interested partles &nd create
a forum for covperative development of new projects and resource management
plans.

Prior to joining HDR, Mr., Mitchell worked as a professional environmental and
permitfing consultant for 22 years focusing on comprehensive project management
sarvices, erwircnmentel study pianning, strategy and management services to
support the development and upgrade of various energy and transpaoriation
facilities, He also was @ Senior Planner and subsequently the Dirsctor of Program
Planning for the Massachuseits Mefropolitan District Commlsslor's Division of
Watershed Management for 4 years before becoming 4 consultant,

Connecticut River Basin Integrated Licensing Process Support, Five
Hydroclestric Projects on Gonnecticut River, Federal Energy Reguiatory
Commisslon (FERC)

Project Manager for reficensing suppart services for FERC, involving review of
relicensing documents, and assistance with study ptan analysis and study plan
determinations for five hydroelectric projects on the Gomnecticut River in Verment,
New Hampshire and Massachusetis, These projects include the Wilder, Bellows
Falls and Vernon projecls, managed by TransCanade, and the Northfield Mountain
pumped storage project and Turmers Falls project, nanaged by FirstLight Power
Resoyrces/GDF Suez, All project licehses expire in 2017 and are being reficensed
through an integrated lcensing process. Support to FERG involves review of
applicant-filed relicensing documents (Pre-Application Documents, proposed study
olans, responses to agency and stekeholder comments} and drafting of FERC
documents (notices of deficlencies, study scoping decuments, study plan
determinations).

Housatonic Railroad Bridge Repair Permitting, Massachusetts Department of
Transportation — Rail Program

Supervisor for the permiiting of 12 railroad bridge repair projects on the Heusatonic
Railroad In western Massachusetts, The project included site review and
preparation of proposed repair drawings and permilt application materiais for filing
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with Massachuseils Department of Environmental Protecfion, U.S, Army Carps of
Engineers and Massachusetts Natural Heritage Program. Regulatory approvals
include Section 401 Watar Quaiity Certification, Section 10 and 404
wetlands/waterways permit and compliance with Massachusetts Environmental
Species Act. Repairs are scheduled fo occur In 2016.

Third Party NEPA Consuitant for Connecticut Expansion Project Natural Gas
Pipeline, FERC

Project Manager supporling FERC slaff to develop a NEPA-based Environmental
Assessment for Tennessee Gas’ proposed natural gas pipeline project In parts of
Mew York, Massachusstts and Connecticat, Duties included review and
assessment of Tennessee (3as’ resource reports and Information flings and
development of additiona! Information requesis to provide sufficlent inforrmation for
NEPA review, Drafied Environmental Assessment document for FERG filing and
conrdinated with FERC resource leads and project manager io maintain process
schedule and track agency and stakeholdsr consultation on proposed pipeline
project.

Connecticut River Riverbank Management Master Plan, Berlin, Northeast
Utilities, Inc., Connecticut

Lead Environmentat Planner for development of comprehensiva riverbank
managemant master plan submitled tn the FERG and the Massachuseits
Environmental Protection Act Unit, Qrganized and led a stakeholder workshop
group of federal, state, local and non-government arganization representatives
which met menthly throughout a 18-month planning process, Emphasis was on
compiling and cohsolidating an extensive environmental and {and use GIS
tlatabase to support the Investigation of riverbark erosion causes and assist in the
prioritization of riverbank repair methods and repair sites.

Hoosac Windpower Project, enXeo, Inc., FloridalMonroe, Massachusetts
Environmental Manager responsible for scoping, schedullng and managing all
ervironmental resource investigations and impact assessments associated with -
proposed 30 MW wind power facility in the Berkshire Mountains, Selecied and
managed team of resource spediallsts to conduct witdlife, avian, natural community
and cultural resource studies, Conducted land use, recreation and visual impact
assessmatts for proposed project. Responsibilities atsa inciuded preparation of
federal, stale and local permit applications, consultation with agency and
stakeholder groups, preparation of information for project website and presentation
of projact study resuits at permit hearings, The Massachusetts Environmental
Protection Act Environmental Gertificate, Federal Avlation Administration marking
and lighting and local development permits were secured and the project was
completed and on line in January 2012,

FERG Hydroelectric Project Relicensing Studies (Bangor Hydro-Electric
Company, PPL. Maine, Nlagara Mohawk Power Gorporation, Washington
Water Power, Grant County Publlc Utility District No. 2, AmerenUE}

Project Manager or study lead for various natural resource, tecreation, visual, land
use and socloeconnmic studies to suppert FERC relicensing efforts. Included
development of siudy plans and management or implementation of various studies
in Maine, Missouri, Washingtan, ldaho and Montana and extensive stakeholder
consuitation. Responsibilifies also Inciuded praparation of several project -
tellcensing docurnents in support of three-stage FERC hydroelectric project
copsulfation process.




ERUCATION

B.S. Environmental Science, Universily
of Massachusetts, Amberst,
Massachuseits, 2002

INDUSTRY TENURE
12 years

Gate Russell is a regulatory specialist with a combined 12 years of experience in
Federal Energy Regulatory Commission {(FERC) ficensing and compllance,
environmental permitting and compliance, environmental assessment and
remediation, and due diligence reviews for real estate transaciions.

For the past saven years, Ms. Russell has worked for HDR as a Regulatory
Specialist performing work for clients in the energy sector including hydroelectric
and slectric transmission facitifies. Ms. Russell has supporled and/or led the
development of humerous permililicense applications to the U.S. Army Gorps of
Engineers {LJSAGE) and FERC, as well as state agencies in Maine,
Massachusetts, New Yark, Pennsylvania, Maryland, Minnesota, and West Virginia.
Ms. Russell has experience with envirenmental, regulatory, and dam safely
compliance for hydroelsctric facilities including preparation of Fre-Applicaion
Documents, Study Plans, License Applications, License Amendment Applications,
Emergency Action Plans (EAPs), Public Safety Pians, Dam Safety Surveiliance
and Moenitoring Plans/Reporis (08SMP/DSSMR), Supporting Technical
Infarmation Documents, Spill Prevention, Control and Countermeasura (SPCC)
Plans, and Natlonai Pallitant Discharge Elimination System (NPDES) permits. Ms.
Russell has supported the development of feasibility studies for proposed energy
projects such as a 1,000 MW submarine cable project and fiquid natural gas
storage and pipeline projects.

Hadiey Falls Hydroetectric Facillty, City of Holyoke Gas and Electric,
Connecticut River, Massachusetts

The dlient evaluated e design and Installation of downstream fish passage
facilities ai thelr hydroelectric project. Ms, Russell supported the development of
the required permit appications for the construction of the fish passage faclifies by
federal, state, and local agencies Including the USACE, Massachusetts
Department of Fnvironmental Protection, Massachugsets Dspartment of Fish and
Game, the Massachussits Enviranmental Palicy Act Office, and the Holyake
Conservation Commission.

Stewarts Bridge Hydrcelectric Facility, Erie Boulevard Hydropower,
Sacandaga River, New York

Ms. Russell supported the preparation and submittal of the Joint USACE/New York
State Department of Environmenial Gonservation permit application as well as the
FERC Non-Capacity License Amandment Application assadlated with the
proposed installation of a new turbine-generator unit end associated pewerhause
at the Stewarts Bridge Hydroelectric Project, HDR approashed the amendment
application in such a way to receive a waiver for the three-stage consuitation
process; thereby saving time and money fot the dient. Additionally, the
amendment application was submitied fo FERC with uniform support from the
regulatory agencies and interasted NGOs,

Keowee Toxaway Hydroelectric Facility, Duke Energy Garolinas, LLC (Duke
Energy}, Keowee River, South Caralina

The Keowee Toxaway Hydreelectric Project consiats of two developrmerits: the
157.5 MW Kegwee Development and the 710.1 MW Jocasses Development, The
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exisling FERC License for the Project expires in 2016 and Duke Energy Is
aurrendy In the process of obtaining a new license under FERC's Integrated
Licensing Process (ILF). Ms. Russel Is currently serving as HDR's Project
Manager for supporting Duke Energy with the development of numerous FERG-
required licensing documents.

Yadkin Pee Daee Hydroelectric Facility, Duke Energy Progress, LLC, Pee Dee
River, North Carolina

The Yadkin Pee Des Hydroslectric Project consists of two developments: the
Tillery Development and the Blewett Falle Development. Tha Project raceived a
new license from the FERC on April 1, 2015, requirng Duke Energy to develop a
Recreatlon Flow Relaase Plan for the Tillery Development, Ms, Russel! Is eurrently
serving as HDR's Project Manager to support Duke Energy wilh developrment of
the FERC-required Recreation Flow Release Plan, which will be based on fhe
results of a Recreation Flow Release Study. Ms. Russell assisted Duke Energy
with the Study Plan, performance of the Study, Study Report, and assoclated
stakehoider consultation for a Recreation Flow Release Study at the Project.

Lower Saint Anthony Falls Hydroelectric Project, SAF Hydroelectric, LLG,
Minneapolls, Minnesota

The LSAF Project is owned ant operated by SAF Hydroelectric, LLG, a subsidiary
of Brookfield Renewsble Energy Group. Ms, Russell assisted the licensee with &
Non-Capacity License Amendment Application to FERG to modify the Project
Boundary on the Exhibit G drawings to reflect as-built conditions and remove lands
not necessary for the operation and maintenance of the Project.

York Haven Hydroelaciric Project, York Haven Power Company, LLC,
Pennsylvania

The York Haver Hydrosleettic Project on the Susquehanna River In Pennsylvania
is currently in the process of obtaining 2 pew Fcense under ILP. Ms. Russel!
assisted in the development of the Pre-Apglication Document during the
relicensing process for the York Haven Project.

Sherman Isiand Hydroelestric Facility, Etie Boulevard Hydropower, Hudson
River, New York

in support of proposed site work requiring excavation and fill within the Hudscn
River, Ms. Russelt developed the permit appfication package, including the Joint
USACE/New York State Department of Environmental Conservation Application,
o obtaln various state and federal permits. During development of the permit
application, Ms, Russell participated in a site meeting with the client and USACE
staff to discuss potenfial impacis to wetlands at the site, wetland functions and
values, and mitigation plans, as necessary.

Maine Power Express Project, Transmission Developers, Inc., New England
Ms. Russell served as the Technical Lead during permitting activiies associated
with a proposed 200-mile submerged electric fransmission cable in the Atlantic
Ocean. The proposed project was subject {o federal, state and local jurisdictions.
Ms. Russell served as the primary author of a feasibility analysis that identified
known sensitive resources and physlcal conatraints, analyzed existing federal,
state, and jocal regulatory requirements, and identified a proposed route for the
transmission cable and associated facilities. Ms. Russell alse provided regulatory
support in permit application planning and preparation for the required state and
federal permit requiremenis. '




Hydropower Consulting Specialists

Celeste N. Fay |
President, HCS

Ms. Fay has a variety of experlence In hydropower engineering including:

»  Feasiblity studies (upgrade, new development), hydropower design
« Hydrologic and hydraulic evaluation ‘

« Dam safety

: Turbine performance tasting

: » FERC licensing and compliance

. = Fish passage

! » Turbine selectlon and procurement

| agreements, renewable energy certificates, water rights and other non-engineering hydro considerations. In
| addition, she has hands-on meintenance and repair experience of dams and hydropower equipment. Separate
from her efforts at HCS, Ms. Fay works for Gravity Renewables, inc, as a staff engineer.

|

1 . . . .
4‘ Her experience as a small hydro owner provides a unique knowledge of items sich as financing, power purchase
o

|

|

I Experience - the following provides a selectlon of projects
It .

Wyre Wynd Hydraelectric Project, Jeweit City, CT — Ms. Fay recently assisted the Wyre Wynd hydroelectrfc
‘s project through fhe pre-consultation phase of relicensing of the Wyre Wynd project. This information provided
: sufficient information for the Owner to commence strategic planning which is cutrently underway.

. Byron Weston Hydropower (Crane Papet}- Ms. Fay was part of a preject team working to develop the Byron
i Weston Hydroeleetric oroject located in Westerr, MA. The project included the repowering of a former
! hydropower project to generate electricity for an on-site paper factory, Ms. Fay was involved in the preliminary :

through final FERC application, in additicn she participated in various destgn phases Including the H&H, turbine j !
i selection and turbine procurerment process, Efforts included several stages of consultation, mallings, Agency
; consultation, draft/final document preparation, exhibit drawings and system design.

Chittenden Falls Hydropower, Stockport, NY — Ms. Fay is currently the jead engineer working on the Chittenden
i Falls Hydropower Relicensing Project in Mew York. She fs responsible for all regulatory and technical aspects of the
rellcensing. Details of the relicensing are confidential,

Warenoeo Hydropower, Waronoco, MA — Mg, Fay provided assistance during the relicensing process for the
Project including participating in the mussel field study and decument assembly, Ms. Fay was @ mechanic working
with 2 team to disassemble two 450 kW horizontal double camel back Francis units, She assisted in the machine
shop fabricating new distributor cases and rehabilitating runners, Other tasks included reinforcing one of the _
pressute cases with grout, replacing antlquated governors with hydraulic power packs and dam repairs. i

: Ludington Pumped Storage Hydro Barrier Net Evaluation {Consumers Energy) — Ms. Fay was the lead enginear
? f analyzing the effect of increasing pumping and generation flows on the structural Integrity of a farge barrier net
! ‘ designed to protect fish from entrainment in 2 large pumped storage hydro project. Responsibliities Included using
How predictions madsa from CFD simulations to predict potential issues with the effectiveness of the fish protection
technology.

LIHI Reviewer — At Alden, Ms. Fay worked for the Low |mpact Hydropower Instiute {(LIHI) as an Independent
reviewsr of certification applicetions. Responsibilities included fdenification of missing information, profect
g comptlance review and comparing project data to LI criteria.

i LIH! Applications — With FES, Ms. Fay worked with a team of engineers to assist hydropower owners with the
development of thelr LIH| applications. This included the develepment and asserbly of required information and
B, conformahce to the LN criteria,

4145 Church Street, PO Box 193 hydroconsultingspecialists@gmail.com
Thaorndike, MA 01079 4132629466
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Alden Turbine Inquiries {various) — The Alden fish friendly turbine was developed tn part by Alden and s currently
licensed by Voith for manufacturing. Ms. Fay has been responsible for developing turbine sizing and fish survival
estimates In response to turbine Inquirles recelved by Alden since about 2013,

Atlantic Salmon Turbine Passage Survival Estimation on the Penobscot River [NMFS) - Ms, Fay was the lead
engineer on a desktep analysis that estimated overall project survival of smoits and kefts passing through each of
65 turbines installed at 15 Penobscot River dams. Responsibliities Included predicting blade strike probakility and
subsequent mortality using laboratory-generated tost date. Estimates of turbine passage survival assaciated with
strike were developed for each turbine n an intaractive maodel.
http://www.aldenlab.com/Portals/O/White%zo&%ZﬂTech%ZDPapers/Es’timating%z()mta%%Zﬂnassage%zGsurviva!
%ZOfor%EOfish%zomigrating%zodawnstream%ZOat%ZOhvdropower"zﬁ@nroiects-amaral.pdf

Water Quality Study Plan (Eagle Creek) — Ms. Fay was the project manager and lead engineer to cievelop apre and
post operatlons water quality monitering plan for a projoct in VT. This included identifying instrumentation,
installation location and data collection frequency as well as inspection and maintenance plans,

Fish Passage Canceptual Design (Nova Scotia Power) ~ Ms. Fay worked with a team of englneers to develop
conceptual upstream and downstream fish passage desighs for a serfes of interdependent reservoirs af a
hydropower project in Nova Scotla,

DOE Sponsored Model Turbine Performance Testing (Confidential Client) — M, Fay was the lead engineet
working with a team of civil and mechanical engineers as well as technicians and constructlon staff to deslgn a
hydraulic Joop for turblne testing, Head, flow, powsr and speed data for the new turbine concept were measirad
using a variety of instrumentation and the data analyzed to estimate unit efficiency.

Turbine Troubleshooting (PSEG) — Ms. Fay worked with another engineer providing PSEG advice on resolving a
flow induced viliration issue observed In a new minimum flow turbine that was installed. Varlous resonance modes
were evaluated and guidance provided on how to work with the manufacturer to find a resclution.

Due Diligence {Confidential Client) — Ms. Fay was the lead engineer for a due diligence inspection of a project in
northern New England on behalf of a potentlal purchaser. Focus was on the civil structures including the dam,
powerhouss, water control features, hydraulics, tailrace, and site accese. Cost estimates were also developed,

Northfiald Mountain Data Acquisition for Relicensing (First Light) — Ms. Fay was the senior engineer participating
in = field effort to collect velocity data in the upper reservoir at Northfield Mountain, The field effort first focused
on using Instrumentation to traverse the reserveir while in its pumping and then during its generation mode, This
data was kater used as part of a CFD model focusing on sedimentation,

In-Conduit Hydropower Feasibility Study (Mass. Water Resources Authority) — Ms. Fay worked with a team to
evaluate MWRA's Chicopee Valley Aqueduct for hydropower patential. The study was limited to technical
svaluation in suppart of a grant application.

NYSERDA Market Analysis {NYSERDA) — Ms. Fay was the lead engineer to complete a market analysis that
reviewed powered and non-powered dams in the State of New York to identify the market potential for an Alden
fish friendly turbine, httns:/ Avww.nyserda.ny.gov/-fmedia/Files/Publications/Research/Clean-Power-
hnovation/Alden-Turbine-Marlet-Analysis-NYS pof

In-Conduit Hydropower Feasibility Study {City of Nerthampton) — Ms, Fay worked with a team to evaluate the
City of Northampten's water supply system for hydropower potentiat, The study included reviewlng head and
power data, identifying installation locations, requesting turbine guotations, development of cost estimates,
estimating value of energy, financiat evaluation, and environmental gvaluation.

Dam Safety inspections - Vis. Fay has been a staff engineer on numerous dam safety Inspections for various public
and private dams located throughout New England. She participated in @ FERC Part 12 inspection as well a5 a three
day FERC training session in 2013 on Risk Informed Decision Making in DC.

MassCEC Application Reviews — Alden is contracted with the MassCEC to review applications for funding in its
Commonwealth Hydropower program, Ms. Fay has servad as the lead engineer for review of these applications,
identifying potentlal issues and providing technical recommendations on a potential project.
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Hydropower Feasibility Study North and South Round Valley Reservolr {New Jersey Water Supply Authority) —
Ms. Fay worked with a team to develop a hydropower feastbifity study at the North and South Round Valley
Reservoir Dams Ih New Jersey. The evaluation included preliminary layouts, cost estimates, proformas, and,
' environmental assessments,

Starrett Hydropower Project {L. 5. Starrett) — Ms. Fay was part of a project team that redeveloped the south side
hydrapower facilities at the L. S. Starrett manufacturing facllity on the Millers River in Athol, MA, Ms. Fay's tasks
included final turbine procurement and design review, powerhouse design, conceptual fish passage design and
powerhouse construction aversight,

Turners Falls Equipment Evaluition [Fsleeck) — Ms. Fay was the jead technical enginegr estimating the power
generation of potential equipment upgrades at the independently owned Esleack hydropower generation on the
Turners Falls Canal Tn MA.

{see www.frenchriyerland.com}

Work History

Hydropower Consulting Specialists, LLC ~ President April 2015 to Present

Gravity Renewables, Inc — January 2016 1o Present

Three Fays Power, LLC~Hydropower Owner - Present

Thorndike Fnergy, L.C ~ Hydropower Owner - Present:

Alden Research Labaratory —Senior Englneer - April 2011 to April 2015

' French River Land — Manager - 2005 to Present

GZA GeoEnvironmental - Project Fngincer - October 2008 to Aprit 2011

Fay Englneering Services, Thorndike, Ma— Asslstant Engineer —May 2006 to October 2008

o Swift River Hydro Operations, Wibraham, Ma — Hydropower Mechanic - May 2003 to May 2006 {part/full time)

Education, Awards, Professional Activities
B.S., Worcester Polyvtechnic Institute, 2008 Civll Engineering

Inaugural Women with Hydrovision Award, Penwell, 2014
Hydro Research Foundation Mentor

Selected Publications/Presentations

: T. Hogan, G. Fay, 5. Beck, T, Pankratz, S, lattemann. “impingement Mortedity and Entrainment (IM&e] Reduction
i Guldance Document for Existing Seqwater intakes”. N.p.: WateReuse kesearch Foundation, 2014, Print. 15BN
1934183997

¢ Fay, G, Allen, P.E., R. Tuttle, "Luddington Pumped Storage Piant Upgrades - Potentlel Impacts to Barrler Net and
Elsherigs”, Presented Hydrovision, Juty 2014,

C. Fay, J. Kirejczyk, Ph.D. Hydropower Deveiopment: “New Projects and Exjsting Project Upgrades”. UC|, October
2013.

C, fay, G. Mlien, P.E. “Hydropower Potential Projects — Recovering Energy & Reducing Costs”. Environmental
i ! Business Council of New England, Renewable Energy Program. Qctober 2012

C. Fay, “The Business of Smail Hydropower”, Environmental Business Council of New England Renewable Energy
Program — Smail Hydrepower In New England, October 2012

C. Fay, G. Hecker, P.E., S. Amaral. “Estimation of Turbine Passage survival for Atlantic Solmon Entrained at
Perobscot River Hydroelectric Prajects”, Nationat Conference on Engineering and Ecohydrology for Fish Passage,
i University of Massachusetts Amherst, fune 20132,

C. Cox, P.E., C. Fay, “Fundamentals of Hydraufle Turbines”, EUCE, March 28, 2011,

C. Fay, W, Fay, “Small Hydro Rengissonce”, International Water Powar and Dam Construction, July 2010,




WILLIAM K. FAY
188 River Road

Ware, MA 01082
1.413-427-2665

CONSULTING PE: HYDROELECTRIC PLANTS & DAMS

Inspections » Design » Construction » Rehabilitation « Operation « Maintenance

REGISTRATIONS
Registered Professional Engineer: New Hampshire, Massachusetts, Vermont, New York, Washington
Certified by FERC: Part 12 Inspecfions of Earthen and Gravity Dams

PROFESSIONAL EXPERIENCE
Principal Engineer, Hydropower Consulfing Specialists, Thorndike, MA ~ 2015-Present

DBA Fay Engineering Services, Ware, MA 1988-Present

Complete design of Ruger Lower Hydroelectric Project, Newport, N. H., including a new dam, Fish Ladder
design for Lisbon Falis Hydro, Lisbon, N. H., Dam safety analyses for Pioneer Hydro, Ware, Ma., New
dam for Lower Village HEP, New powerhouses for Miniwatt Inc., Fallon Hydro Inc., and Southern New
Hampshire Hydro Inc. Many smali dam inspections, e.g., l.ost Lake Dam, Wills Brook Dam, Chateaugay
Chasm Dam, Badger Pond Dam, Carclina Mill Dam. Fresh Water Pumping station for Greenville Steam
Co. VITA Engibeer in Jamba, Angola.

Supervisor of Mechanical Engineers, Tacoma Power, 1acoma, WA 20132016

President, Swift River Hydro Operations Co,, Inc., Wilbrahatm, MA 2001-2013

Oversaw the formation and operation of an In-house machine shop .as well as the day to day
management of 16 empioyees. Provided customers with runner replacements, Kaplan turbine rebuilds,
generator overhauls, main shaft replacements, pressure case and draft tube replacements, fish & eal
passage design and installation. FERC work Included recreation ptans, as-built drawings, licensing, and
annual inspectians.

Vice President, 1. Hobbs Cantracting, Hamilion, MA 1893-2001,

Designed repairs and supervised construction of the Schmidt Dam, Harvard, MA. and Lake Wickabog
Dam, West Brookfield, MA. Ran BOSS Dambrk moedel for Lake Wickabog. Dam was declassified as result
of modeling and report, FERC Part 12 Inspection of Wappingers Falls Project, FERC 3065-NY. Central
Hudson Gas & Electric annual Inspections of Walkill and Salisbury HEP, Responsible charge of design
and construction of the Lower Thomdike HEP. In charge of the rehabiitation of the Valley Paper Hydro
Project, Design of the Tannery Pond HEP, inspection of 60 dams for the Commonweaith of
Massachusetts, Department of Environmettal Management, Dam Safety Section with published reports.
Responsible charge of design and construction supervision on over 25 HEP projects in Northeast area.
Dam reconstruction plans for Paradise Lake, Monson, MA., Lake Wickabog Dam, N. Brookfield, MA.,
Mary Schmidt Dam, Harvard, MA., Georgia Pacific Dam, Thompsen, N.Y. ‘

Chief Engineer,Swiit River/Hafslund Co, Hamilton, MA. 1984-1088

Designs for the Erral, Lower Darn, East Outlet, Brassua, Wappinger's Falls, and Riverside hydroelsctric
stations including conceptual drawings, detailed computerized energy studies, bid doctments, and
performance testing, Detailed hydrolagic investigations of Brassua, Moosehead, Umbagog and
Richardson Lakes for Central Maine Power Company including annual hydrographs, fiow duration curves,
headwater elevation curves, and mass curves for 70 years of record, Dam safety and stability analysis for




William K. Fay, P.E.

a high hazard dam in Ware, Ma.. Complete design of a 75 kw unit in Jeffersonville, N.Y, including
hydrologic, hydraulic, structural design and drawings.

EARLY CAREER HIGHLIGHTS

Served as Chief Engineer and Project Engineer for numerous hydroelectric feasibility studies; FERC
ownership exemptionsficenses, rehabilitation of hydroelectric stations, and programming for hydrologic
and hydraulic designs.(1980 84: Hoyle, Tanner & Assoc., Inc/ Ware River Power Co,) - Research &
Development designing nozzle test facilty, determining cause of excessive oscillator startup pressures,
designing nonstandard flow meter calibration aqulpment, using Doppier sonic and hot wire ahemometers
(1978-80; Lodding Engineering Co/ Alden Hydraulic Research/ Morgan Construction Company)

TEGHNICAL SKILLS
Programming: AUTCCAD, MS (Word, Excel, Power Point), Frontpage!, WHAMO, SWASE, REAME
DAMBREK, HEC 2, HEC

PROFESSIONAL ASSOCIATIONS
American Society of Civil Engineers
American Saciety of Mechanical Engineers
New England Assoclation for Dam Safety

EDUCATICN
MSME Worcester Polytechnic Institute (WP1), Worcester, MA, 1982
BSME Lehigh University, Bathlshem, PA, 1978,

PROFESSIONAL DEVELCOPMENT

Dam Break Analyses, NWS, Marlboro, MA, 1891
Hydraulic Turbine Testing, EPRI, York, PA, 1887.
HEC 2 Course, Rice University, Houston, TX, 1986,
Numerous PDH courses to maintain licensas

PAPERS

Master's Thesis: A Study to Determine Some of the Fluid Flow Characteristics of a Cross Flow Type
Hydraulic Turbine, Presented at ASME winter convention, 1985, New Orleans.

60 Dam Safety Reports: Massachusetts DEM Dam Safety Program. Selected as future model reports for
the Dam Safety Program. 1988

Numerous studies inciuding business plans, proformas, detailed power production studies, dam stability
analyses, dam break studies, project budgets and project schedules.
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Section 5, HOURLY RATES

HOURLY RATES

Following are Schedules of Fees and Hourly Rates for GZA and the following subcontracters:

s Alden Research Laboratory, Inc. — Fisheries Support
« HDR, Inc. - Regulatory Support
« Heritage Surveys, Inc. - Topographic and Boundary Surveys

Hourly Rates for all personnel from Hydrcpower Consulting Specialists are $100/hour.

GZA's Schedule of Fees provided with this Statement of Qualifications package Is consistent with the rate schedule currently in use,
without medification slnce 2014, under GZA's ongoing “Agreament for On-Call Engineering Services”, with the City of Springfield,
City Cortract No. 20140464, dated April 10, 2014, as extended. For any work subsequent to City RFQ # 16-29¢; GZA proposes to
utllize these same hourly rales, without increase, during the first year of any coniract resulting from City RFQ # 16-1g0. Conslstent
with the currently-approved rate schedule under City Contract No. 20140969, GZA requests and proposes a 5% markip on
subcortractors. Additionally, GZA proposes to honor the hautly rates provided In the following Schedule of Fees throughout the
first year of our contract, and will limit any adjustments in the second or third years te any increases in the Consumer Price Index
City Average ~ All Urban Consurners,

Statement of Quatifications
Professional Design Sarvices for the Implementation of the
HUD NDRC Grant Tor the City of Springfield, Massachusetts
RFQ it 16-1940

Page | 1




GZA GEOENVIRONMENTAL, INC,
SCHEDULE OF FEES
CITY OF SPRINGFIELD
Professional Design Services for ihe
Implerentation of the HUD NDRC Graif

RFQ# 16-190
TO ACCOMPANY GZA’S QUALIFICATIONS PACKAGE DATED JUNE 29, 2016 GZA FILE NO. 15.P000031.17
. LABOR Per Hour

‘Senior Principal Engineer / Scientist 5260

Principal Englueer / Scientist $240

Associate Principal Engineor / Scientist $220

Senior Consultant $200

Senior Project Engineer / Scientist £175

Senior Designer/Landscape Architect $160

Project Engineer / Scientist $150

Aszsistent Project Enginest / Scientist 8123 :
Staff Engineer / Scientist 1 5105
Staff Bupineet / Scientist I $95 |
Technician 1 $85

Techniciat 11 $80

Senior CAD/Technical Destgner 120

CAD/Technical Designer $110

Technical/Administrative Support $75

Outgide Services and Subcontractors Cost Plus 5%%**

Expenses Cost

The above rates for technical and support personnel will be charged for actunl time worked on the profect, including fime
required for travel from company office to job or meeting site and retwrn. For work requiring out-gf-town overnight stay, the
minimum charge jor work on the projeci will be eight (8) houps per day.

The above-listed rates are valid for the calendar vear in which the work is performed. GZA will modify this rate schedule on
an anmal basis per the contract-specific cost of living adiusiment procedure (see notes below*™*).

EXPENSES

s Laboraiory service, rental of specialized field or monitoring equipment and vehicle charges based on GZ4 standard unit
prices :

»  Transportation, lodging and subsistence for out-of-town travel

s Printing, reproduction, plotling, and wide-format scarming

o Express muil and shipping charges

s Project-specific computer hardware and software

APPLICABILITY

This Schedule of Fees 1s appropriate for use with:
City RFQ # 16-190

*% NOTES: This Schedule of Fees is consistent with the rafe schedule curvently in use, without modification since 2014, under GZA's ongoing
“dgreament for On-Call Ergineering Services”, with the Uity of Springfield, City Contract No, 20140965, dated April 10, 2014, as extended,
For any work subsequent to City RFQ # 16-190, GZ4 proposes to uiilize these same hourly rafes, without increase, during the first year of ayny
contract resulting from City RFQ # 16-190, Corsistent with the currently-approved rate schedule under City Contract No. 20140969, GZd
requests and proposes a 5% markup on subcontrastors, Additionally, GZA proposes to honor the hourly rates provided in tisly Sehedule of Fees
throughomt the first year of our contract, and will limit any adjustmerts ¥n the second or third years fo any increases in the Consumer Price
Index Ciy dverage ~ ATl Urban Consumers,

FUNDS PAYABLE IN UNITED STATES CURRENCY SCHEDULE: SFPR-16-190-Springficlid




Alden Research Laboratory, Inc.

Billing Rate Schedule
Effective May 1, 2016 - April 30, 2017

Personnel Categories: Rates per heur

PRINCIPALS snd DIRECTORS $170.00 10 $290,00

! ENGINEERS/SCIENTISTS $ 85.00 to$195.00

1 LABORATORY SUPERVISOR $ 125.00 to $160.00
TECHNICIANS $ 5000 to$110,00

SKILLED CRAFTS $ 50.00 to$125.00

SEMI-SKILLED CRAFTS $ 6500 to$ 80.00

- ADMINISTRATIVE $ 63.00 tod 95.00
| EXPERT TESTIMONY $ 195.00 to $335.00

; Note: Annual increases expected on above rates effective May 1™ in subsequent yeas,
Additional Items:

Materials and subeoniractors costs are subject to procurement, processing and haodling
fees.

Rental rates for space, tanks, flumes insteuments, ete. will be quoted as applicable.




HYDROPOWER
STANDARD HOURLY RATE SHEET FOR 2016
(in US Dollars)
Accounting Asst Sr $60.00 - $70.00
Accounting Business Managet $210.00 - $240.00
l Receptionist Clerk $50.00 - $60.00
: Adrmin Asst Word Processor $50.00 - $S0.00
Exee Sec Coardinatar g8b.00 - $110.00
CADD Technician Civil 3 $11000 -  $130.00
! CADD Techniclan Electrical 1 $50.00 - $110.00
. CADD Techniclan Electrical 2 $90.00 -  $120.00
L GADD Technician Electrical 3 $12000 - $140.00
CADD Tachnician Gereral 1 $50.00 - $60,00
CADD Technician General 3 $80.00 - $160.00
CADD Technlclan General 4 $130.00 - $170.00
EIT Coordinator Civil $80.00 - $130.00
Engineer Civil $110.00 - $170.00
Enginear Civil Sr 514000 - $260.00
Envirenmental EIT $80.00 - $90.00
Ernvironmental Engingser $150,00 - $180.00
Environmental Engineer Sr $180.00 - $210.00
; EiT Electrioal $80,00 - $120.00
Engineer Electrical $100,00 - §200.00
B Engincer Electrical Sr $140.00 - $260.00
1[ EIT Mechanical $110.00 - $130.00
N Engineer Mechanical $30.00 - $180.00
Engineer Mechanical Sr $170.00 - $280.00
i Engineer Sofls $80.00 -  $150.00
| Engineer Sgils Sr $150,00 - $220.00
‘ EIT Structural $80.0¢ - $100.00
Engineer Structural $120.00 - $160.00
! Engineer Structural Sr $16008 -  $250.00
EIT Water Resources $70.00 $120.00
Engineer Water Rescurcas $80.00 - $130.00
Engineer Water Resources Sr 318000 - $200.00
Human Resources Specialist Sr $120.00 - $140.00
Management Consultant St $1680.00 - $290.00
Section Manager/Team Leader $120.06 - $270.00
National Technicat Director $280.00 - $300.00
|
' Note: All rates are subject to adjustment on lanuary 1 of each year,
.




)R

HYDROPOWER o
STANDARD HOURLY RATE SHEET FOR 2016 i L
| (in US Dollars)
Bus Unit Mgr/Managing Principal $230.00 - $280.00 i
Managing Principal $250.00 - $300.00 :
Marketing Coordinaior $70.00 - $80.00
Marketing Coordinator Sr $100.00 - $120.00
Marketing Services Manager $150.00 -  $170.00
. Project Confroller $7000 - $120.00 _ ‘
Project Manager Engineer Asst $11000 - $130.00 ; ‘1
i i Project Manager Englneer $180.00 - $210.00
| Project Manager Engineer Sr $170.00 - $250.00
Project Manager General $140.00 - $250.00
Project Manager General Sr $20000 - §260.00
: Environmenial Planner 1 $70.00 -~ $110.00
Environmental Planner 2 $80.00 - 5180.00
- Environmental Planner 3 $450.00 - $180.00
* Program Manager $170.00 - $270.00 D
| Technical Editor : $100.00 - $110.0C :
Biclogist 1 $80.00 - $110.00
Blologist 2 $90.00 - $100.00
; Biologist 3 $140.00 - F220.00
: Cultural Resource Specialist 1 $80.00 - $100.00
Cultured Resourca Speciatist 2 $100.00 - $120.00
Culiurai Resource Specialist 3 $110.00 - $130.00
“ Environmental Scientist 1 870.00 -  $80.00
Environmental Scientist 2 ' $30.00 - $170.00
- Environmental Scientist 3 $30.00 -  $200.00
o IS Analyst §90.00 - $110.00
o Senior GIS Analyst $90.00 - $150.00
i Geologist 2 $7000 - $110.00
‘ Geologist 3 518000 - $210.00
. Hydrologist 2 $10000 - $180.00
o Technician Generat 2 $900C - $100.00
' Technician Generat 4 $15000 - $170.00
|
- Note: All rates are subject to adjustment on January 1. of each year,
- |
%
* |
!




HERITAGE SURVEYS, INC.
Professional Surveyors and Engineers
241 College Hwy & Clark St, P O Box 1
Southampton, Massachusetts 01073-0001

Bruce A, Coombs, President Telephone (413) 537-3600

Professional Surveyor, MA, CT & VT Faocsimile {413) 527-8280

E-mail; bruce@heritagesurveys.com Webstle: heritagesurveys.com
SCHEDULE OF FEES

EFFECTIVE JULY 1, 2015

Heritage Surveys, Inc established in 1975, provides complete surveying, mapping, and
survey-related engineering services to a variety of residential, commercial, industrial, and
municipal clients. The firtn also works closely with other firms or individuals engaged in
the professions of law, architecture, landscape architecture, civil and environmental
engineering, forestry, photogrammetry, or similarly aligned professions. A team of
experienced professionals can be assembled te handle your preject from the planning stage
through final design and construction,

The following rates for services include wages and cmployee henefits, as well as normal
overhead or business operating expenses for items such as; office facilitics, vehicles,
electronic measuring and computer equipment, building and equipment maintenauce,
administrative services, legal and accounting services, and various types of insurance. Fee
cost estimates for a specific scope of services will be provided upon request.

PERSONNEL:
2-Man Survey Party $130.00 per hour
3-Man Survey Party $160.00 per hour
Principal $175.00 per hour

=

Project Manager
Professional Land Sutveyor
Associate Surveyor
Professional Engineer
Associate Englneer

5115.00 per hour
5120.0C per hour
595.00 per hour
5150.00 per hour
595.00 per hour

ey

T

Ao

nlrn

Researcher 95.00  per hour

CAID Operator $85.00 per hour

Word Processor $60.00  per hour

Consultants Cost plus 15%
EXPENSES:

Mileage $ .0  per mile

Print paper $ 1.50 per square foot

Mylar $ 4.50 per square foot

Other project related expenses such

as stakes, monuments, postage, etc. | Cost plus 15%

PALY Proposals\] 5.P000031,17 Watershups Pond Hydroclectzic\Proposal docs\S Hourly Rates\5 4 Heritage Survey - Schedule of Fees 7-1-2015.dock
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Section 6. QUALITY ASSURANCE PLAN

QUALITY ASSURANCE PLAN

To defiver consistently high-quality products and services to our clients, GZA infuses quality into all aspects of ous
operations. This is evidenced through oui 85% repeat business rate and through our corporate commitment to continuous
improvement and customer satisfaction. The goal of the guality assurance and control program is to ensure that the work
is performed with the highest level of technical sccuracy and soundness. It is the respansibility of the assigned project
staff to implement the QA/QC plan for every phase of the worl process.

As part of our Quality Control program, the Principal-in-Charge conducts or assigns a Project Beviewer who is trained in
the appropriate technical qualifications to coordinate the independent review of the project at critical milestones and to
provide technical input at the planaing stage and at critical points as the project develops, Efforts revolve gbout design
reviews, project scheduling, allocation of appropriate team personnel and fiscal oversight.

The Project Reviewer is competent in the appropriate disciplines and is independent frem the day-to-day operatian of the
project. The reviewer concentrates on the technical approach, correctness and loss prevention. The Project Reviewer also
plays a major role in controlling the quaiity of services by reviewing major concepts, approaches, conclusions, and
recommendations before they are transmitied to the client.

Qur Quality Control procedures are used to independently check and review documents, plahs, cost estimates, and
supporting data in their final format before they are released.

Documents and supporting data include reports {either formal or informal), written project programs {design basis or
criteria), design analyses (design computations and design sketches), drawings, project or procurement manuals
(specifications), cost estimates, schedules, operation manuals, and eguipment maintenance manuals. Camponents of our
quality control program thclude training of staff, written standard operating proceduras, written technical guidelines, and
calibration requirements for equlpment.

The QA/QC program Includes internal and externat technical training of staff members. GZA maintains and upgrades
guality control procedures to implement and control geotechnical and environmental investigation, design, and laboratory
testing. We use 3 structured approach to guallty management, those closest to the work are cespensible for quality control
of their work, while the quality control manager verifies adherence to company and client quality control procedures, This
ensures that personnel performing the work build guality into the project.

Project-specific Quality Controf plans are developed to handle unigue projects. For reports that are written primarily for
publlc consumption, an additional lavel of review is provided by a professional who has Iittie or no knowledge of the
project. The purpose of this is to ensure that, in addition to technical accuracy, the document is written in a ciear and
concise manner that is easity understood by the public. For projects with large amounts of spatial data (GiS-driven),
addHional QA/QC procedures are implemented,

Following are two related documents, namely the Corporate Quality Centrol Plan and the guldelines for Review of
personnel Work Products. Both offer Insight into how GZA approaches QA/QC and the importance of these policies to the
successful development of projects far our clients.

Statement of Qualifications
Professional Design Servicas for the Implementation of the
HUD MDRC Grant for the City of Springfield, Massachusetts
RFQUH 16290
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Sponsering Fanetion: Quality Assurance
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© 1994, 1999 by GZA GevEnvirenmentsl Technalogies, Tnc.

CORPORATE QUALITY CONTROL PLAN

1.00 SCOPE

This Corportate Quality Control Plan ("CQCP") applies to GZA Geolinvironmental Technologles, le. ("GZA™") and all
operating companies of GZA, There are substantial differences in the way in which qualily assurance and quality
control pracfices ("QA/QC") nan be applied to professional service activities (engiteering and design) and as ean he
applied to constriction nctivities (remedial action, tast borings and construction drilling),

This policy 1s intended to apply a consistent philasophy to all QA/QC practices carried out by GZA. However, becanse
of the differences between execution of professional services and construction services, application of the philosophy is
divided along the twe types of service lines. Construction is a servige that results in 2 work product inn the form of 2
constrocted facility, Scientific or engineering professianal service results m a work product in the form of information,
In addition, the degree to which this Plan may apply to different projects depends on the project’s mature and is to be
duecided by the professional individual in responsible charge of the service being provided,

2.06 CORPORATE QUALITY CONTROL PEILOSOTHY

GZA' corporate approach to QA/QC is based on two precepts:

L Each employee is empowered, responsible and aceouztable for individual work product quality consistent with
this corporate philosophy.
2. A separate QC monitoring fimetion is maintained for all work on a project with a direct reporting line fo sendor

management outside the project line management organization,

3.00 QUALITY CONTROL - GENERAL

Quality assurance znd quality control will be implemarted at all levels within the GZA Corporation. 'The Chiet

Executive Officer of the Corporation will be the Chief Quality Officor, Twplementation of QA/QC will take place at
egch corporate and operating unit level.

3.16 Befinitions

’ Quality Assurarice (04"} - Activities underiaken to cause a service, work product or constructed facility to
meet the intended or speciied requirements,

+ Cuality Confral {("0C") - Activities undertaken 10 verify that the QA activities have been cartied out and that
the ultimate work product meets intended specifications.

September 10, 1999
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3.20

Quality Organization

Bach GZA operating Company will develop 2 Company Quality Assurance/ Quality Control Organization, The
Qrganization will incorporaie the following elements:

1.

3,30

The Cotpany Quality Control System Manager ("COCM") for each operating company of GZA is
responsible overalt for GZA's compliance with quality requirements in all company endeavors. The CQCM

will report directly to the GZEA Chief Executive Officer with respect to quality matters. The CQCM will be
the operating Company President. 'The President may delegate the autharity for this function, but responsibility
for work product quality ahways remains with the Company President.

For cach project undertaken by GZA, thero will be a Project Manager ("PM") (the Principak-in-Charge for
professional service efforts or the copstruction Project Manager) who s responsible for incarporation of
appropriate quality assurance and control procedures in the execution of each project.

For each project undertpken by GZ.A, there will be & Project Qualtty Control System Manager ("PQCM") who
will verify {QC) that the proper QA efforts have been implemented in the project and who may take part in
final testing or assessment of project performance, The PQCM serves in a consulting role 1o the Project
Manager but reports directly to the CQCM in matters relating to Quality, The POCM has specific delegated
authority froni the COCM to stop work on o praject if] gfter attempts to resolve identified problems with the
Project Manager, he or she believes that the Project Quality Control Plan is being overlooked or belleves that
the quadlity level achieved is significantly below industry or professional standards ar fails to meet Client
requirements.

The CQCM may appoint Technical Service Leads ("TSL"), Lead Technical Specialists ("L'TS") or Program
Managets in spacific tachnical arens, Their finction will be to establish techmical standards for a segment of
the Company's technical work. T fhis role, they will resolve discrepancies with respect to technical quality
perforiance that may be reported by the Project Managers or the PQCM's. The TSL's, LTS's and Program
Managers serve a constlting role for the Project Managers but have a QC support and reporting responsibility
1o the CQUM,

Project Control Program Procedures

Project Ouality Plans: Project Quality Plans will be prepared for projects pencrally fo describe a QA/QC
program consistent with contract documents and the nature of the woek to be performed, includihg applicable
codes, standards and regulations, Blements typically considered in preparing e Project Quality Plan are:

- the qualify-related activities to be performed by GZA according to the contract scope of work;
. the need for special controls over QA/QC activities;

. the critieality of the work to the operability, refiability, and maintainability of v facility;

- the vost of repalr or replacement of an item or systeny

. the consequences of & failure to the safely of opersting personmel or the public;

. the consequences of an ymplanned shutdown or loss of use of a facility or a portion thereof;

. the consequences of delays, replacement costs increases, or other sffects on facility operations.

Plan Implementation: "The major components of a Project Quality Plan are deseribed briefly below.

: Project orgenization charts including names, position descriptions, and responsibilify matrices will
define project quality organization, delineate authorities, reporting relationships, and responsibilities
for project activities. Further, such documents will identify both the quality-attaining (QA) fimctions
and the independent quality conirel (QC) functions.

September 14, 1599
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4,00

. Operating procedures, instructions, and directives will be identified, prepared, and implemented to
provide adequate control over qualify-related activities, Operating procedures will attain a level of
contrel consistent with the importance of the task in fulfiiling quatity performance requirements,

. Audits and sarveillance of project activities will be conducted at regular intervals by the PQCM to
verify implementation of the Project Quality Conirol Plan and to evaluate its effectiveness, Audit
results will be reported to the Project Mapager and the Company Quality Control Manager.

- Corrective action for out-of-control conditlons identified by surveillance, andit, inspestion, or
monitoring will be documented and reported by the Project Mapager to ihe Project Quality Control
Mazager, the Technical Program Manager, and the Company Quality Control Manager. The
responsible manager will Emmadiately prepars an action plan stating the cause of the condition, the
action taken or planted to preclude recurence, and the date when the condition will be fully
comrected. Quality Control personnel will review the action plan, verify jte implementation, and
evaluate fts effectiveness following correction.

- Training, mualifications, and special skills needed o vield specified perfonmamce, and special
qualifications end certifications for particular project applications, will be identified in the Project
Quality Contro} Plan, ineluding the required form(y); method of data collection, review and
anthentication.

. The means for retention, storage, and distribution of quality control reports to GZA project
imanagement, to quality conirol personnel, and io the Client.

QUALITY CONTROL FOR CONSTRUCTION FROJECTS

The QA/QC program for construction actlvities encompasses five elements:

1.

2.

4.1¢

Thorough planning and specification ot project and activity goals.
Initiation of quality standards.

Tdentification of and corapliance with project specifications and appropriate regulatory requirements and
procedures,

Continuous application of QU measures to identify out-of-tolerance occusrences near the Hme they transpire,

Establishment of control systems to confirm that deficiencies have been identified, svaliated and corrected,
Tmplementation
4,1.1  Project Quality Planning

1. Bach Project Manager will develop a Project Quality Plan in accordance with Section 3.3
above.
2 The Project Manager will establish an independent QC otganization as part of the

development of each construction Project Quality Plan. The primary focus of the QC
organization will be to provide sendor GZA management with frequent evalnation of the
QA/QC program, specifically whether the program can distinguish project quality objectives
as o demonstrate the standards of performance required to preclude out-of-control and non-
compliant situations (7, e, compliance with specifications).

3, Each project task will have a pre-determined degree of QA/QC necessary 1o attain the level
of aceuracy end precision to demonstate compliance of the work preduct with specifiea-

September 10, 1999
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tions, For example, field and analytical procedures will conform to predetermined industrial
standards of performance developed to ensure specified Jevels of quality.  Standard
Operating Procedures (*SOP's") wilf be develaped for appropriate project tasks. The SOP's
will be made available to all GZA aud sebcontractor personnel performing the work as well
as QC personnel prior to initiation of critical activities. The Project Manager or his designee
will conduct a pre-fask planning meeting prior to task initietion to confirm clear, consistent
communication of SOP's and task objectives.

Project Quality Assurance

The following summarizes QA/QC procedures for constrnetion/work areas that will constitate the majority of
the activities required to service remedintion construction contracts:

1.

Constriction Process: Construction processes including those of materials handiing/storage, rigging,
{abrication, installation, and construction will be performed according to written work plans,
procedures, or mnstnictions, Special processes such as welding, heat freatment, and nondestructive
examination will be performed agcording to apptoved procedures by qualified personnel. In addition,
work plans, procedures, or instructions for the control of cotistruction and instaflation will provide for
hold-points, in-process monitoring, of witnessing as a means of verifying quality conformance. Work
plany, procedures or nsttuctions will also provide or reference the project or industry accoptance
criteria for determining satisfactory work completion and conforsance to quality requirements.

Control of Materials:
a, Senrce ‘Iraceability: Materidls, paris, companents, und assemblies (including partially

fabricated materials) will be identified by woique mumber (e.g., par number, heat/lag
numbet, serlal number) on the item itself or on documents traceable lo the jtem; such
jdentification must be maimtained throughout fabrieation, matallation, assembly and
coustruation to ensure use of the correct items.

b. Storage: Materals, parts, components, subassembliss and other items will be stored and
handled to preclude damage, deferioration, or degradation, Consideration will be given to
the need for special environments, handling or rigging equipment, segregation, periodic
examination or inspecticn, perlodic activation or test; and protection from the elements.
These considerations will extend fo ftems stored in place, partally completed installations,
and constriction in progress, In addition, procedures will be implemented for maintaining
ventory records, disbursement logs, Hsts, or other evidence of use of items and
incorporation of materials into the work.

Tngpection: Al construction work will be subject to inspection provided for or approved by the
Project Manager and the Project Quatity Control Manager. Inspection will include preconstruction,
in-process, and post-construction inspection. The inspoctions will be vsed to verify compliance with
design documents, and will be conducted by qualified personnel in accordunce with inspection
requirements set forth in the Projest Quality Control Plan prepared for that purpese from design
documents. Inspection results witl be documented to provide fraceability of the item inspected to
deslgn documents, Inspection data will be recorded as specified in the inspection plan and wil)
include identification of the inspector, Inspection date, and Hem aceeptability. If the inspestion
follows & non-corapliance test, the report will crassreference the eatlier inspection report,

Test Control: Procf tests, pre-operational tests, or other tests used to demonstrats that iterns perform
their intended function will be specified, performed in accordaree with written procedures, and results
docnmented and evaluated to demonstrate that project requirements are met. Specific tests will be
required during conskruetion to verify that conditions and materials of work in the ground or otherwise

covered have been constructed andfor instalied according to specification prior to their bueiad or

Septernber 10, 1999
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vovering. Physical testing wili be based on industry standards (e.g. ASTM, APL efc.) methods when
eployed and will be required for the following constriction activifies: Bxcavation, backfill,
concrete, squipment, piping, electrical, instrumentation and control, and as required by apphcable
codes and regnlations,

Inspection and Test Status: Hems subject to inspectiom or test will be identified and the results
indicated. Status indicators, such as tags, tmarkings, stamps, routing cards, efe., will be affixed to the
equipment a3 appropriate. Ttetns which fail inspection or test will be segregated, if practical; valves,
switches, efc. will be tagged or marked to show status {open/closed; on/off, efe.).

Monconformaing Ttems: Iems that fail to pass Inspection of test will be documented on a Nen-
conformance Report ("NR'") and marked, tagged, segregated, or otherwise indicated to prevent use
prior 1o dispostion.  Non-vonformances wilt be reviewed by cognizant design personnel and
dispositioned: use as-is, repair, rework, or reject. NR's will be logged and tracked to achieve
tesolution in a timely manner, Non-conformances will be reinspecied, as applicable, to verify that the
condition has been satisfactorily corrected,

Inspection_and Test Bguipment; Measuring devices, gages, and test equipment will be uniquely
identified, calibrated, marked, or tagged to show calibration status, and recalibrated at specific
intervals fo maintain infegrity of the device. Project Quality Conirol procedures will specify the
inspection and test eqaipment to be calibrated, the control measures to be employed, and the steps to
be followed in recalibrating the squipment. Calibration and calibration records will, when possible,
be taceable 10 nationally recoguized standards, iF none exists, the calibration basis will be
documented.  Each itern will e marked or otherwise traceabie to calibration records for the itemy
identification will provide calibration statns and re-calibration due-dates, as appropriate.  Out-of-
calibration items will be marked, removed. from service, repaited or replaced; inspections or tests
completed with out-of-calibration eqnipment must be refnspected, tested, or otherwise verified.

Procurement/Supplier QC:

. Procurement Documents; Documents used o procure materials, parts, cottiponents, and
services will be developed and reviewed to determine that design criteria, performance
standards, service conditions, quality standards, applicatle codes and standards, regnlatory
requirements, or other data concerning quality ave included or referenced in such documents.

* Source Selection: Suppliers or subeontractors of services, materials, parts, components, or
gquipment will be s¢lected through a quality based source evaluation by the Praject Manager
and key task leaders wilh suppert from the Program Manager and Project Quality Control
Manager. Supplier evaluation will consider such factors as supplier's quality history,
technical ability to supply the item, financial sowndness, quality assurance/quality confrol
system in place, facility survey, industry reports, and ather factors as appropriate to the
criticality of the item,

. Source Surveillance: Purchase omders or comtracts, swhoontracts, or other purchase
agreements will provide for source surveillance by project QC persatmel to an extent
appropriate for the fmportance or criticality of the item to project performancs qualify,
Periodic inspections, testing, witnessing, and program audits may be used to conérel and
verify supplier and subcontractor performance.

. Documentution/Certifications:  Suppliers and subsontractors will femish documentary
evidence or certifications attesting that the quality of en liem conforms to performance
specifications.
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Packaging/Shipping:  Purchase ordéss ‘or contracts will identify the need for special
packaging and shipping required by types of itoms, sizes, or specigl envirenments.

Recefving Inspection: Materfals, components, parts, equipment, and supples will be
inspected on receipt to verify conformance with procurement documents. The following QC
steps include; receiving package inspection will be provided in addition to site inspection
and surveillance. Nonconforming items will be tagged, marked, segregated, or otherwiss
jdentified to provent use. Non-conformances, inclading missing docurnentation, will be
reported {o the supplier and the shipper, if required. Disposition will be in accordance with
4an engineering evalnation.

Health and Safety Monitoring will be performed to assess compliance with OSHA and the
sife-specific and Company Health and Safety Plan, including persomnel protection,
engineering control measires, real time monitoring, and decontamination procedures,

Field Sampling: QG samples will be collected by GZA and submitted us blind samples {0
fhe Iaboratory to assess analytical aceuracy and precision, and pogsible field or labotatory
contamination, QC samples will include raw material for constretion (e,g., clay, concrete,
stesl, efc) and doplicats, tinsate/blank, spikes, and reference samples for chemical
patameiers,

Laboratory Data Management; QO will include GZA’s assessment or verification of
taboratory data for accuracy, precision, and completeness before submiting them to others,
The GZA Taboratory Manager will serve as the Program Data Coordinator. He will be
responsible for assembling the deta packages and coordinating with the Project Manager to
produce adequate data review and validation,

Preventive Maintenanee and Calibration Schedules will be established for instraments and
equipment ysed o collect field and laboralory data, A preventive maintenance plan will be
developed and implemented fo allow for periodic instrument checks for problems that ocenr
frequently, Procedires for preventive maintenance are contained in the manual for each
instrument under the sections for maintenanceftroubleshooting, Equipment for all SOP's will
detail the required calibration/maintenance mstructicns. Equipment failing to achieve the
appropriate eatibration will be tagged and removed from service and replaced or repaired.

Auditing Program

1.

Field audits will ocenr in conjunction. with construction activitles to maonitor protocols nsed
In the Beld, to demensttate that the infegrity of samples coflectzd in support of the project
hias not been fmpaired, and (o verify that construction activities (e.g., well installation,
excavation, cap construction, treatment syslem installation, erc) were condueted n
accordance with design specifications.  Field aodits will oceur &t a minimum of onee per
construction activity or sampling task. Checklists specifically relevant to the event will be
developed to verify that field activities are performed in conjunction with existing SOPs. A
report of the {indings and deficiencies will be distributed to the appropriate project and
senior management personnel upon completion of the andit.

Construction activities will be evaluated for compliance to design specifications, written
work plans, and SOP's. Censtruction QC menitoring activities will inelude evaleation of
processes, control of materials, Inspection, and testing (based on ASTM or other
requirements), as well as fial review of as-builr drawings and post-consirmction
documentation for cotapliance with projoct specifications,
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2. Laboratory audits will be conducted to determine whether the laboratory is follewing
established protocols. The laboratory will he audited during the time of actal sample
processing to verify adberence to protocols defined by the QA/QC program. The andits will
verify that specified standards and procedures have been followed; records have been
generated, filed and maiotained; documents are protected and refrievable; and results of QG
sample anatyses have boen assessed,

4.14  Comrective Action

Requirements for corrective action will be implemented in response to deficiencies encountered
during system andits or failwes to adhere to the Project Quality Plan. To confirm that remedial
construction activities are performed to meet specifications, the Project Quality Contrel Manager will
maintaits authority for critical tasks identified in the Project Quality Plan, For these activities, the
PQCM will require immedizte response, including detailed reports to document jdentified problems,
investigations, actions tiken, and subsequent resclutions. Steps comprising & closed-loop conective
action system will jnclude: detecting and defining the problem; assigning responsibility for
investigating the problem; investigating and determining the cause of the problem; assigning
responsibility Tor problem resolution; and verifying that the problem has been corrscied.

4,15  Subcontractor QC Programs

1. Ouality Plan:  Bach potential subcontractor will be requived fo sabmit its own
Corporate Quality Control Plan ("QCP") for review by GZA prior to award of
work., The subcontractor must have an independent QC organization eapable of
verifying that the subcontrastor or supplier can attain projec guality objectives and
the standards of excellence required to minimize out-cfcontrol sifuations. At s
mintmum, the besic objectives of the subcentractor QC program will be: achleve
GZA quality requirements; generate data and/or services documented to achieve
Froject requirements; and evaluate internal QC systems fo delect and correct ont-
of-contrel occurrences,

The subcontractor QCP will idenfify QC criteda and will specify routine
procedures to assess project goals of accuracy, precision, and completeness
required to achieve project objectives for data quality and performance, The
subcontractor QCP will delinsate the extent to which activitics are controlled; the
authority and responsibility of the project feam; the role of QC staff and their
relaticnship to corporate entities supporting the project; and the applicable
ndustrial codes, standards, ot regulations required to perform project activities,

2 Communication of Objectives: GZA. subcontractor services will be adequatsly
defmed prior to commencement of work. The Project Manager will be responsible
for initiating commumication between the subcontractor and the appropriate
managernent Jevel within GZA, Once communication has been established, the
appropriate technical support staff will be responsible for directly communicating
with the subcontractor and for providing frequent reports concerning performatce
and guality managementto the Project Manager.

3. Subcontractor QA/QC Reporting:  Subeoniract QT reporls will be submitted
monthly, summarizing the internal QC measures that have been implemented. Ata
oinimum, the reports will provide information aftesting to the foliowing:

. Records, logs, and data peneration activities have been adequately
documented, and information has been achieved and i retrievable;
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" Appropriate QC criteria have been provided 1o ensire the reliability of

project systems;
. Conditions requiring corrective actions have been identified, documented,

and the appropriate comective action bas been performed; and

. Periadic audits have been sonducted to verify acceptable subcontractor
performance,

The Project Quality Control Manager will evalnate the monthly QC reports to
verify compliance with cantract QC agreements established with the subcontractor,
The scheontractor will be apprised of the findings and will be reguired to initiate
sorrective action, if applicable.

Identified Subcontractor Non-compliances. QA/QC problems identified by the
subcontractor during tonitoring, surveillance, audits, or by other means will be
documented and promptly repored to the responsible subcontractor management
staff, the Project Quality Control Manager, and the Contractor Quality Control
Svstem Manager. Resporsible personnel will take prompt action to determine the
canse of an out-of-conirol situation; will take appropriate corrective action
measures; and will identify steps to preclade recurrence of the situation,

Auditing: GZA will monitor subeontractor performance through surveitlance and
peripdic anditing to determine whether subcontractor activities are in compliance
with the project-specific QCP. These audits are performed to verify thar actual
pravtive sgrees with written Instructions; that QC measures have been implemented
to achieve delivery of quality services; that QC records have been adequately filed
and maintained: and that documents are protected and retrievable.

Upon completion of the andil, a forma! report will be distributzd {o the

subcentractor QC Manager, Project Manager, Program Manager, and Contractor
Quality Control Manager. Deficiencies encountered and recommendations for
corrective action, including time frame, will be provided m the audit report. The
Project Manager will recvaluate the subcontract status when the snbcontractor
consistently fails to achieve the level of quality defined in the subcontract QC
program and in the conditions specified in the task order agreement.

5.00 QUALITY CONTROL FOR PROFESSIONAL SERVICE PROJECTS AND TASKS

The QA/QC program for professional service activities encompasses five elements:

Lhop L P

Thorough planning and specification of project and activity goals.

Initiation of quatity standards,

Jdentification of and compliance with appropriate regulatory requirements and procedures,

Continnous application of QC reasutes to identify out-of-tolerance occurrences near the time they transpire.
Establishment of control systems to confirm that deficiencies have been identified, evalvated and corrected.

Professional service projects differ from construction projects in that the gaality standards for the service are defined, n
addition to meeting Client requirements, as the ordinary standard of care and skill of qualified professionals practicing in
the sane technical field near the same time and Jocale, Therefore, quality assrance for professional services can only
be carried out by the activities of quatified professionals reviewing the work of other professionals,
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510 Implementation
51.1  Profect Quality Planning
1. Fach Principal-in-Charge ("PIC") will develop a Project Quality Plan in sccordance with

. Seetion 3.3 above. The plan will indicate the name of the Project Manager(s),
' | Reviewer/Consultant ("R/CY) and Quiside Consultants, if any.

‘ 2. The Reviswer/Consuliant will serve as the Project Cmality Control Manager (PQCM). The
i primary focus of the Reviewer/Consuliant will be to provide senior GZA management with
i reguler evaluation of the QA/QC program, specifically whether the program can distinguish
project quality consistent with the ordinary standard of care of the profession and whether

that level of care and skill is achieved in delivering the project services.

3 Each project task will have a pre~determined degree of QA/QC necessary to attain the Jevel

of aconracy and precision to demotstrate compliance with the professional standard of care,

For example, field and analytical procedures will conforrs o predetermined standards of

; performance developed tn achieve the professional standard of care, Stacdard Operating

Procedures ("SOP's™) are or will be developed for appropriate project tasks, The SOP's will

be ade available to all GZA and subcontractor personnel performing the work as well as
QC personme] prior to initiation of eritical activities,

5.12. Project Qualily Assurance

Professional project quality assurance is basedt on review of ons professional’s work by a another professional
of comparable training and experience. The Reviewer/Consuitant serving as the PQUM is the key individual
} for project quality assurance, The objective of the quality assurance plan is to reduco eiors and the
' propagation of errars into later phases of the work by baving professional work checked at strategic stages in
the work process.

1. The Principal-n-Charge and the Project Manager or his designee will conduct a pre-task planning
meeting prior o cach task initiation to confirm clear, consistest communication of task objectives and
SOP's, The R/C may also take part in this meeting.

2, Quality will be assured by periodic review of the project status (completed tasks) and plans for the
i epsuing tasks. ‘This meeting will include at least the PIC, R/C and the Project Manager. Project
P review mestings will take place st the following stages at Jeast:

. Development of Scope (Froposal stage)
‘ “ Following field and laboratory data coliection
; ‘ . At development of study conclusions (before writing report)
; - Written report draft.

; Reviews will be caried out generally according to Guideling 06-0200: Guidelines for Review of
Professional Work Produet,

3, Calculafions will be documented and checked according to Guideline 06-000T: Technicel
Calculations. Computer caloulations will be documented and checked according to Guideline 06-
0005; Automated Caloulations - Spreadsheets and Scientific Programs.

4, Technical Reports will be prepered according to coniract specifications and generally according to
Guideline 06-0100; Technical Repoxts.
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5. Where the PIC and R/C have differing opinions on professional approach to a project, the matter will
be referred to the Company Strategic Service Group Leader or other person assigned responsibility
for Quality Assnrance in a particular technical specialty, The Reviewer/Consultant has authority to
halt delivery of professional work product (veports, specifications, e/c.) to a Cliemt if he or she
believes that the work product does not meet Client requirements or does not represent the ordinary
standard of professional care and skill,

513, Professional Project Quality Control

Quality control is fracked by signatures. Caleulations, Iaboratory reports, exploraion logs, drawings and other
inshuments of professional service will generally be signed or identified by the originator name and the name
of the person who checked the work. The Project Manager and PIC can control that these A, steps have been
cartied out by reviewing the signatures,

At least the PIC and the R/C musi sign professional reports as évidence that the required project quality
gssurance processes have been completed.

6.00  PREPARED BY:

This Plan was prepared by J, DeStefano and RM. Stmen. For questions, comments or recommended changes to this
document, contact the Brecutive Vice President for Professional Practice.

MATECH. DOCPOLICEES PRCA031010.DGC
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GUIDELINES FOR REVIEW OF PROFESSIONAL WORK PRODUCT

A, INTRODUCTION

1 For over 30 years, GZA has had a report review policy as a basic element of our professional quality assurance
program, Through the years this has been expanded to include all technical correspondence that expresses professional
opinions and recommendations. With time the procedure has become more formulized. Our reports generully refiect a
considerable amount of judgment. Tt is important that owr reports, to the extent practical, reflect the cumulative
experience of an office, In addition, reviews should improve the appesrance and writing quality of our professional
wark product which is often tsken by Clients and other readers as a direct reflection of the technical quality of the
professional work, Therefore it is important that any professional work product be given an appropriate review before it
is sent to owr client or other outside reader in draft or fival form. ‘

2. A PROFESSIONAL WORK PRODUCT IS DEFINED AS ANY DOCUMENT WHICH BXPRESSES A TECHNICAL OPIMION,
PRESENTS INTERPRETATIONS OR CONCLUSIONS, OR PROVIDES RECOMMENDATIONS, THESE INCLUDE PROPOSALS,
REPORTS, LETTERS, MEMORANDA, SPECFICATIONS, DRAWINGS AND EXPERT REPORTS OR TESTIMONY. lelters and
memoranda which iransmit zolely factual information are excluded from the review requirements of this policy.

8. PURPOSE

The purpese of this policy i

1. To provide guidance in reviewing technical work product
2. T'o define responsibilities for reviewing

3. To maintain consistent quality work product in all offices
€. SCOPE

L ‘This policy applies to GZA, GZAR and GZANY.

D, ASSOCIATED DOCUMENTS

1. Policy No. 06-(020 - Technical Reports; Loss Prevention
2. Policy No. 08-1010 - Corporate Chuality Control Plan
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E. BACKGROUND

1 When a Project Manager (PM) and Principal-in-Charge (PIC) are intimately involved in staying within budget
and meeting the Client's schedule, associated pressures may cause them to overlook some broud technical issue,
reguiatory Tequtirement or loss prevention factor, That is why ft is important to have an independent review of the work
product by an objective, expetienced technical persan. This function is penerally provided by the in-bouse
Consultant/Reviewer ("C/R™). As 4 control to verify that the work product js independently reviewed, the C/R must
either sign the document or sign a file copy on a approved form befote the work produot is sent to the Client,

Z. The intent of the independent review is to assure that our work product is technically cotrect, meets contract
requirements and that approprisfe wording Is nchided to identify risks and uncertainties, limit claims and avoid
misunderstanding by the Client,

F, GUIDELINES

1. All reports and technical correspondence requiring a principal's signature , i.e. professional work product, must
be reviewed by 2 Consuiant/Reviewsr (C/K) before they are sent to the Client in draft or final form. ‘These include any
document which expresses a technical opinion, presents interpretations or conclusions, or provides recommendations,
such 2s proposals, reports, letters, memoranda, specifications, drawings and expert reports or testimony.

2. The C/R, selected by the project PIC, must have technical expettise and experience in the appropriate field.
The C/R.should be identified at the start of the project tind informed of histher responsibility. If the specific expertlse is
not available it the office where the work is being performed, then an appropriate person from another office or an
outside consuliant must be utilized as the /R, Where the scope of the shudy Crosses several technical fields, it may be
necessary to involve more than one C/R.

3 The C/R should be a senior stafl member {fo the extent that it is reasonable and practical, Associate Prineipal
or above). In limited situgtions, where fhis s not possible, the C/R shall be appreved by a technical group leader, Inall
cases, the C/R must be qualified in the specific technical area under analysis throogh academic taining and/or
EXperiencs.

4, The /R should participate fiom the proposal siage of the projest to provide mput and direction. Ideally the
(/R should have already acquired a thorough understanding of the project decisions and conclusions at the time he/she
actually reads the final work product draft. .

&, 'The C/R should concentrate on techinlcal approach, accepted stardard of care, and loss prevention. It remalns
the respornsibility of the PM and PIC to enswo that cemputations have been checked, thal wotk preduct format,
organization and grammar are in accordagee with GZA standards, and that the work product adequately addresses the
entire scope of work sizted in the conbrack.

6, ln general, the PIC and C/R will work together to resolve differences in opinion, with the final work product
reflecting the consensus of the PM, PIC, and C/R. In the rare instance when the PIC and C/R cannoet reach agreement,
the PIC and C/R shall seek the help of a Principal or Senior Principal In the firm to resolve the issue. The Technical
Service Lead of Stralegic Service Group may be the appropriate person to resolve professional differences of opinion,

7. The PIC and C/R must sign the work product before it is sent to the Client. 1t is unacceptable 1o have another
senlor siafF member sigo for the C/R nnless it is clear fo the alternative signer that the reviewer has completed histher
review,

8. No written record of the C/R comments shall be maintained in GZA's files. ALLDRAFT COPIES AND COMMENTS
MUST BE DISCARDED AS SO0N AS THEY ARENO LONGER NEEDED FOR FINAL WORK PRODUCT DEVELOPMENT, The PM's is
responsible to see that writien dosumentation of completed reviews is maintained in project files only in the fofm of the
C/R's signature on the work product or on a cover sheet. While comments on drafty are part of the orditary work
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praduct development, do pot yetain Teview comments, Comments by technical reviewers can easily be misrépresented
by others. All conments must be resclved before the work product is fnalized. ‘THERBPORE, DISCARD ALL REVIEW
COMMENT NOTES AND DRAFT COPIES ONCE THE DCCUMENT 18 FINALIZED. SAVE ONLY THE FINAL COPY.

9 10 NOT MAKE NOTATIONS IN FINAL COPIES. 1f an error or change is Identified in a document that is already
jssned final, do not simply note the change in the final copy. Jssue a change document (xevision page or leiter) to all
recipients so that the correction is clearly dncumented.

G. RESPONSIBILITIES

1. The PIC is responsible to the Client for providing a quality work product, which is protective of GZA's short-
and long-term interests, and befog sura the technical work produet is reviewed by the C/R.
2. The PM i responsible to the PIC for seeing that all steps necessary to assure the quality of our work product,
These steps include:

. verifylng that all caleulations have besn independently checked;

. proofreading the {inal text (spelling and format check);

- checldng figures fot final revisions;

’ checking the assemiblod work product originals, including text, figures, tables, logs, laboratory test

teports, and signing the reproduction formy; and

. checking each asssmbled copy of the wark product to ensure that printing is clear and clean, all pages
are ingluded in proper order, and all signatures are applicd.

This does not mean that the PM must perform ail these steps, bul the PM must verify that those s/he delegates have made
the recquired checks.

H. PREPARED BY:

This document was prepared by N, A. Campagna, Refer questions, coraments or recommendations for changes to the
Executive Vice President for Professional Practice,

MATECHD OGP OLACTES PROWG0 100 POL
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GUIDFELINES FOR REVIEW OF PROFESSIONAL WORK PRODUCT

A, INTRODUCTION

1. For over 30 years, GZA has had a report review policy as 2 basic element of our professional quality
assurance program, Through the yeers this has been expanded to include all technical correspondence that eapresses
professional opinions and recommondations. With time the procedure has become more formatized, Our repotts
penerally refiect a consideratle amount of judgment. 1t is important that our reports, to the extent practical, reflect the
cumulative experience of an office. In addition, reviews should improve the appearance and writing quality of our
professional work product which is often taken. by Clients and other readess as a direct reflection of (he techrical
quality of the professional wark. Thexefore it is fmpovtant that any professional wotk product be given an approptiate
review before it is sent to our client or other outside reader in draft or final form.

2 A PROFESSIONAL WORK PRODUCT 1S DEFINED AS ANY DUCUMENT WEHICH EXPRESSES A TECHNICAL OPINION,
PRESHENTS INTERPRETATIONS OR CONCLUSIONS, OR PROVIDES RECOMMENDATIONS, THESE INCLUDE PROFPOSALS,
REPORTS, LETIERS, MEMORANDA, SPECIFICATIONS, DRAWINGS AND EXPERT REFORTS OR TESTIMONY. Lefters and
memaranda which transmit solely factual information are excluded from the review requirements of this policy.

B, PURPOSE

The purpose of this policy is:

1. To provide guidance in reviewing technical work product

2 To define responsibilities for reviewing

3, To maintain consistent quakity work product in &ll offices

. SCOFE

1 This policy applies to GZA, GZAR and GZANY,

D. ASSQOCIATED DOCUMENTS

1. Policy No, 04-0020 - Technical Reports; Loss Prevention
2, Policy No, 08-1010 -~ Corporate Quality Control Plan
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E. BACKGROUND

1 When a Project Manager (PM) and Principal-in-Chatge (PIC) are intimately involved in staying within budget
and meeting the Client's schedule, assuciated pressures may cause them to overlock some broad technical issue,
regulatory Tequirement or loss prevention factor. That is why it is imporfant to have an independent review of the work
product by an chjective, experienced technical person. This fonetion is generally provided by the dn-house
Consultant/Reviewer ("C/R™). As a control to verify that the work product Is independently reviewed, the C/R must
either sign the document or sign a file copy on a approved form before the work product is seut to the Client,

2, The intent of the independent review is to assure that our work product is technically correct, mests contract
requirements aud that appropriate wording is included to identify tisks and uncertainties, luit claims and avoid

- misunderstanding by the Client.

F, GUIDELINES

1. Al reports and fechnical cormespondence requiting a principal’s signature , le. professional wark product,
must be reviewed by a Consultant/Reviewer (C/R) before they are sert to the Client in draft or final form, These
include any document which expresses a fechnical opinion, presents intetpretations or conclusions, or provides
recommendations, such as proposals, reports, letters, memoranda, specifications, dtawings and expert reports or
testimony,

2. The C/R, selected by the project PIC, must have technical expertise and experience in the appropriate field.
‘'he C/R should be identified at the start of the project and irformed of histher responsibility, If the specific expertise is
not available in the office where the work is being performed, then an apptopriate person from another offico or an
outside consultant must be utilized as the C/R. Where the scope of the study crosses several technical fields, it may be
necessary to invelve mare than one C/R,

3, The C/R should be n sentor staff member {to the extent that it is reasonable and practical, Assoctate Principal
or above), Tn limited situations, where this is ot possible, the C/R shall be approved by a techmical group leader, In all
cases, the C/R must be qualified in fhe specific technjoal area under analysis through academic training and/or
experienct,

4. The C/R should participate from the propesal stage of the project to provide input and directior.. Ideally the
C/R should have aiteady acquired a thorough understanding of the projest decisions and conelusions at the time hefshe
actuglly reads the final work product draft,

5 The C/R should concentrate on technics! approach, accepted standard of care, and loss prevetition, It remains
the responsibility of the PM and PIC to ensure that computations have been checied, that work product format,
organization end grammar ate in accordance with GZA standards, and that the work product adequately ddresses the
entite scope of work stated in the coniract,

6. In general, the PIC and C/R will work together to resolve ditferences in opinion, with the finel work product
reflecting the consensus of the PM, PIC, and C/R. In the rare instance when fhe PIC and C/R cannot reach agreement,
the PIC and C/R shall seek the help of a Principal or Sesior Principal in the firm to resolve the issue. The Technical
Service Lead or Strategic Service Group may be the approptiate person to resolve professional differences of opinion,

T The PIC and C/R must sign the work product before it is sent to the Client. Tt is unacceptable to have anofher
semior staff member sign for the C/R unless it is clear to the alternative signer that the reviewer has completed hisher
review,

8. No written record of the C/R comnrnents shell be maintained in GZA's files. ALL DRAFT COPIES AND
COMMENTS MUST BE DISCARDED A8 SOON A% THEY ARE NO LONGER NEEDED FOR FINAL WORK PRCDUCT DEVELOPMENT.
The PM's is responsible to see that written documentation of completed reviews is matntained in project files only in the
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form of the C/R's signatre on the work product or on a covet sheet. While comments on drafis are part of the ordinary
work. praduct development, do not retein review comments, Comments by technical reviewers can easily be
mistepresented by ofhers, All comments must be resolved before the worly product is finalized. THERBFORE, DISCARD
ALL REVIEW COMMENT NOTES AND DRAFT COPIES ONCE THE DOCUMENT IS FINALIZED, SAVE ONLY THE FINAL CGPY.

9, D0 NOT MAKE NOTATIONS IN FINAL COPIES. Tf an etror or change is identified in & document that is already
issued final, de not simply note the chanpe in the final copy. Issue a change docutnent (revision page cr letter) to all
recipients so that the correction is clearly documented.

G. RESPONSIBILITIES

1. The PIC is responisible to the Client for providing 2 quality wotlk product, which is protective of GZA's short-
mnd long-term iriterests, and being sure the technical worlc product is reviewad by the C/R.
2 The PM is responsible to the PIC for seeing that all steps necessary to assure the quality of onr worlc product,
These steps include:

. verifying that all caleulations have been independently checked;

. proofreading the final text (spelling and forinat check);

. checking figures for final revisions;

. checking the assemibled work product originals, including text, figuwes, tables, Jogs, laboratory test

reports, and signing the reproduction form; and

. checking each assembled copy of the work produot to ensure that printing is clear and clean, afl
pages are fncluded in proper order, and all signatures are applied.

This does not mean that the PM must perform ail these steps, but the PV must verify that those shie delegates have
made the required chiecks,

H. PREPARED BY:

This document was prepared by N. A. Campagna. Refer questions, comments or recommendations for changes fo the
Executive Vice President for Professional Practice.

February 1, 1996
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Section 7. AFFIRMATIVE ACTION PLAN

SECTION 7 AFFIRMATIVE ACTION PLAN

GZN's corporate Affirmative Action Policy, February 16, 2015, is included in this section.

GZA prohibits discrimingtion in employment on the basis of race, color, religion, creed, citizenship status, maritzl status,
national origin, sex, sexual orientation, Vietnam Era Veteran status, age, and disability.

siatement of Qualifications

Professional Design Services for the Implementation of the
. HUD NDRC Erant for the City of Springfield, Massachusetts
! HFO, # 16-190
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INTRODUCTION

All information i this Plan, including selary informetion, total Jevel of employment, and other statistical data, is
confidential, and may not be released to any third party withow the consent of G7.A GeoEnvironmestal, Ino.

The terms "underutiization™ and "goals” ate used only to comply with Aftirmative Action tegulations and are fol an
admission of any illegal or disoriminatory avtivity.
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REVIEW OF PERSONNEL PROCESSES

GZA reviews annmally its personnel processes fo dotermine whether its present procedures assuce carvefnl, thorough and
systematic consideration of the qualifications of kmown qualified individuals with disabilities and qualified protected
veterms, This review covers all procedures related to the filling of job vacancies either by hite or by promotion, as well
as aff training opportunities offered or made available to employeos. ‘

In determining the quallfications of veterans, GZA limits its consideration of & qualified protected vetoran’s military
record, including discherge papers, to only that portion of the record, whtich {s relevant to the specific job qualifications
for which the veteran is being considered,

Based upott GZA’s review of its personnel processes, GZA will modify the personnel processes when necessary, and
will include the developmont of new procedures in this Affirmative Action Program to ensure equal employment
opportuaity. To date, no modifications have been necessary.
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REASONABLE ACCOMMODATION TO PHYSICAL AND MENTAL LIMITATIONS

The Cotnpany recognizes its obligation and does make a reasonable accommodation to the physical and mental
limitations of an applicant or exployee unless the Company is able to domonstrate that such an accommodation would
impose an undue hardship on the conduet of its business, In determining the extent of the Company's accommodation
obligations, the following factors, among others, are considared:

o) business necessity, and

(2 financial cost and expenses,
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i A,

EXTERNAL DISSEMINATION OF POLICY, OUTREACH, AND POSITIVE RECRUITMENT

INTERNAL DISSEMINATION
L

The GZA GeoEnvironmental, Tno, Manual Containg onr Affirmative Action/Equal Opportunity
Compliance Prograi Policy Statement. :

2, GZA GeoEnvironmental, Inc, publicizes the Program throuph apphicable internial publications,
including memos to employees.

3, Perodic meetings are held with execntive and supervisory personnel to explain the intent of the
Program, and the responsibility of each Company employee for effective inplementation,

4, Supervisory Personnel hold staff meetings to firther implement and explain the Propram o all ofher
gmployees,

5, As a part of the GZA GeoEnvironmental, Ino. introduction procedure, each now employse is handed
a copy of the Policy Statement, and afier review by the new employes, an opportunily to ask
questions is provided,

6. Notices are pasted dbont EEO programs, progress repotts, ete.

1. The Poliey Statement covering our Affimative Action/Equal Opportunity Compliance Program, is
posted on the Company balletin board.

8, The Polcy is discussed in Management Training Programs.

9. Articles (and pictures) regarding eccomplishments of employees who are qualified individuals with
aisabilities and qualified protected veterans shell be included in Company and/or facility
publications.

10, Existerice of the program is communicated to employees and such elements of the program madc
availsble to employees to know ot and avail themselves of its benefils.

EXTERNAL DISSEMINATION

1, GZA GeoEnvironmental, Tnc. recruiting sources are informed about our EEO policy, and ate
requested to actively recruit and tofer Minority and Female applicanty for all positions tsted.

2. All employment advertising includes reference 1o our EEO policy.

3 Fhe BRO olause is included in purchase orders ang subcontracts,

4, Minerity and Female organizations, community agoncies, community leaders, secondary schools and
calleges are notified of Company poiicy.

5 Suboontractors, vendors and suppliers are notified of Company policy requesting appropriate action

ott their part.
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RESPONSIBILITY FOR IMPLEMENTATION OF AAP

Ms, Kathleen A. Murphy, Human Resources Dirsctor, is responsible for the Affirmative Action/Equal
Employment Compliance Program, In matters involving Equal Fmployment Opportunity, the Director of
Hutnan Resources reports directly to the Chief Executive Officer. The responsibilities, with the full support
of top management, include, but s not necessatily limited to:

1,

2

Bstablishing measurable and attainable goals regarding employment of Minorities and Fetmales.

Developing palicy statements, affirmative action prograis, internal and exterial commumeation
techniqnes,

R To ensure fhe Policy Statement and Program achicve
compliance with the with the following applicable federal and
state laws, tegulations, executive orders and together with the
E.E.O. contract provisions contained in Depariment of Small
Businesses Service/Division of Labor Services awarded
comtracts constituie » complete affirmative action program:

1 Civil Rights Act of 1964 as amended

2) Presidential Bxecwive Order 11246 as
amended

3) Title 23 U.8.C. 140

4) Title 4% C.F.R. Part23

53 Governor's Executive Orders #3 and #17

) The Americans with Disabilities Act of 1990
7 Public ActMNa, 91-58

§)  Civil Rights Actof 1991

Assigting in the identification of problem areas.

Asgisting management in arriving at solutions to problems.

Anmally designing and implementing audit and repotting systems that will measure the
effectiveness of the Program indicating the need for remedial action, and deterniining the degree to
which the Program's goals and cbjectives have been attained.

Serving as liaison between the Company and enforcement agencies.

Serving as Haison between the Company and minority organizations, women's organizations, and
community action groups concemed with employment opportunities for Minorities and Females.
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TRAINENG TO ENSURE AAP IMPLEMENTATION

To establish availability factors for this Plan year, local, state, and national data was used as a starting point, modified
by the appropriate factors, according to foderal guidelines. The Company believes thess figures o be an acourate and
itue refection of its current status,

To determiue whether Minorities or Females ate being underntilized in any Job Group, all of the following factors have

been considered:

1, The Minority population and Females secking employmont in the labor area surounding the facility.

2. The size of the Minority and Female tmemployment forve in the labor ases susrounding the facility.

3. The percentage of the Minority and Femsle work force as compared with the total work force in the
immediate fabor atea, '

4, The genaral availability of Minorities and Fernales having requisite skills in the immediate labor area,

5. The availability of Minoritics and Females having requisite sldlly in an area in which the Cowmpany can
reasotably recrut inclades the State of Connecticnt.

6. "The availability of promotable and transferable Minorities and Females within the Company is considered for
4l Job Groups which are filled by current employees.

T, The existence of training institutions capable of training persons in the requisite skills is important for several
Job Groups,

R. The degree of iraining which the Compatty is reasonably sble to underiake as a means of making all job

classes available to Minorities and Femules is comsidered in determmining promotible and frausferable
candidates and uses the same data as Factor 6,
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enforoing laws administered by OFCCP, or enforcing the Ameriouns with Disabilities Act may be informed.

If you are a qualified speciel disabled veteran. it would assist us if yon tell us about (i) any speoiel methods,
skills, and proceduros which qualify you for pesitions that you might not othetwige be mble to do because of
your disability so that you will be considercd for any positlons of that kind, and (if} the accommadations which
we could ke which would enable you to perform the job properly and safely, including special equipment,
changes in the physical Jayout of the job, elimination of certain dulies relating to the job, provision of personal
assistance services or other accommodations. This information will assist us in placing you in an appropriate
position in making aceommodations for your disability.

A written copy of this Affirmative Actioh Progratn is available for inspection by any employee or applicant
for employment, duting normal business hours, in the Administration Department, fnterested persons should
contact Kathieen Murphy, Human Resources Director, at (781) 278-3837 for assistance.
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ORGANIZATIONAL PROFILE
4} CFR & 60-2.11

As required by 41 CFR, § 60-2.11, GZA has prepared sn organizational profile for fhis establishment as part of its
affiemative action program. The organizational profile is a depietion of the staffing pattery within this establishmetit,
The profile provides an overview of the workfores at the establishment that may be used to.assist in idertifying
organizational units where women or minorities are underseprescnted or concentrated.

GZA has elected fo prepars a workforce analysis to satisfy the organizational profile requirement of 41 CE.R. § 60-
2.11(a).

Purguant to the tegairements of 41 C.F.R. § 60-2,11{c), the workforce analtysis s g listing of each job title as it
appears in spplicable cofleotive bargaining agreements or payroli records, ranked from the highest paid to the lowest
paid within each department of other similar organizational unit including departtents] or wnit supervision. If thers
are separate work urits or lines of progression within a department, Company has prepared a separate list for

each such work usit, or line, inclnding unit supervisors, If and where there are linos of progression, Company has
indicated the order of jobs in the Tine through which an employee conid move to the top of the line. [f and where
there ate no formal progression lines or usnal protrotional sequences, job titles nre listed by depariment, job
families, or disciplines, in order of wage rates or salary ranges. ¥or each job iitle, the total mumber of incumbents,
the total number of male and fomale incumbents, and the total number of male and female incumbents in each of the
minority subgroups have been provided. The wags rate or salary range for each job title will be provided upen
raquest, All job titles, including all managerial job titles, are listed,

For purposes of this affirmative action program, an organizational wnit is defined primarily as any discrete
componert of Company's corporate strocture at which thers is a level of supervision respansible and accountable for
establishing tho omployment terms and conditions (e.g., selection, compsnsation, eic.) of the employees thersin. In
addition, this establishment’s organizational units also may include discrete components of the

establishment’s strocture that are monitored separately for cost, accounting, payroll, or other

operational purposes.

The establishment’s management team reviews the oxganizational profils at the beginning of each affirmative sction
program yeur to determine whether the establishment’s staffing pattorns indicate potential barriers to equal
siployment opportinity, ‘
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JOB GROUP ANALYSTS REPORT
4] CF.R. & 60212
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PLACEMENT OF INCUMBENTS IN JOB GROUPS
4) CFR. § 60-2.13
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COMP ARING INCUMBENCY TO AVAILABILITY
i [41 CFR. § 60-2.15]
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DESIGNATION FOR RESPONSIBILITY FOR IMPLEMENTATION

Kafileen A, Murphy, Human Resoutces Direvtor, has overall responsibility for communicating and executing the
affirmative action policy and programs. The program will be reviewed and directed with an emphasis on the results
achieved, With the cooperation and assisiance of wppropriate management staff and opetating personnel, the
sesponsibilities inclode: ' .

L.

Development of policy statements, affirmative actioh programs, and internal and external communication
techniqaes to be certain that the policles are being followed, including advising sspervisory personnel that

() fheir worle performance is being evalnated oa the basis of their affitmative action efforts and results,
as well as other oriteria, and ‘

) the Company is cbligated to prevent harassment of cmployees placed through affirmative action
efforts;

Tdentificution of problem ateas, in conjunotion with line management and known ‘handicapped individuals and
disabled veterans, in the implementation of the affirmative action programs, and developing solutions;

Designing and implementing andit and reporting systoms that measure the effectivensss of the program,
itidicate any need for romedial action, determine the degres to which the Company's objectives have been
aftained, and determine whether known handicapped individuals, vetorans of the Vietnamt Fis, and disabled
veterans have had the opportunity to participate in all Company sponsorad educationa), training, recreational,
and social setivities;

Serving as a liaison between the Company and enforcement agencies, as well as between the Company and
organizations of, or for, handicepped individuals, veteraus of the Visinam Erz, and disabled veterans, and
arranging for the sotive involvement by Company reprosentatives in the cosmitnity service programs of local
otanizations of, and for, handicapped individwals, veterans of the Vietnam Fra, and disabled veterans;

Keeping management informed of the Jatest developments in the entire affirmative action area; and

Arranging Tor career counseling for all employees, including known handicapped individuals, veterans of the
Viotnam Bra, and disabled veterans,
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The Company analyzes its position desotiptions to emsure that they acowrately reflect position
functions. All qualifications and requirements have been analyzed to ensure they are job related.

Formal of scored selection procedures would be validated if required by the Uniform Guidelines on
Employss Selection Procedures.

The Company does not curtently use tests as a selection technigne with the exception of 4 typing test
fo assist in the proper placement of an applicant aceording to typing speed. If other test forms are
ever nsed, whon approprate, they would be validated by location and work performance and would
include Minorities and Fernales in the sample.

The referral tatio of Minotitiss and Females to the hiring supervisot/manager does not indicate that a
significantly Higher percentage is beinp rejected as compared to non-Minority and male applicaats,

Minarities and Females are not excluded from and are not discouraged from participating in
Company sponaored activities or programs.

De facto segregation does not exist anywhere in the Company.

The analysis of seniority practices at the Company does mot disclose any procedure which
discriminates against Minoritics or Females, Although senjority is one of the factors taken ittto
consideration, the primary factor on all upgrades, promotions, and transfers is the individual's level
of experience, sldll and performance.

Company policy is supported by rmianagers, supervisors, and employece,

Mincrilies and Females are not significantly underrepresented or underntilized in training or carger
development programs,

The effsctiveness of EEQ programs is evaluated formally.

The Company provides reasonable assistmco for all relocating employees. Suitable housing is
accessible to srployees and the availability of housing does not appear ta jnhibit the recruitment of
qualified Minorities,

Most of the Compaty's cmployess use private transportation to commute to Work. Proximity to
public transportation routes does not appear to iropact the Compeny's ability to recruit and employ
Minosities,

The Company does not have labor unions, Subcontractors are notified of their responsibilities.

Vendors are informed of their responsibilities.

Posters are on display.
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DEVELOPMENT AND EXECUTION OF PROGRAMS

L Approved job descriptions and job specifications, when used by us, are available to all members of
management involved in the recruiting, soresning, selection, and promotion process. Copies are also available
to all Tecruitment sources, ae appropriate.

‘ 2, Orur manpowet selection prosess, described in Section 5, has been evaluated, and is free from bias in order to
; atd in the aitainment of goals and objectives.

a. All personmel invalved in the recruiting, screening, selection, and promotion process are made awats
of our EEQ commitments, and are carefully directed to ensure elimination of bias in atl personnel
actions,

b, We observe the requirements of the Office of Federal Contract Compliancs pertaining to the

| validation of employee tests, if required.
3, The Company ensares that Minority apd Female employees are given equal oppertarity for promotion,
; a. The Company maintains personnel records which include the academc, skill, and experience Jevels

of individual employees, including Minority and Female employees,

: b. The Cotmpany conducts formal evaluations for each employee anc trains its managerial employess
! on proper techniques for evaluating employee performance,

0. All job qualifications are job-related, Neither Minorities nor Females are required to possesg higher
qualifications than other candidates for the position,

d When apparently quafified employess, including Minority and Female employees, are passed over
o for promation, supervisory personnel must justify their deciglons,

e Career counseling inolades individual consultation, educational reimburscment, and other programs,
Alt employees are eligibie to participate in the Compuny's cducationa} reimbursement pian and in-
house courses, FEmployees are encoutaged to participato in programs which are related to thelr
present job and to jobs to which they might reasonably progress,

P 4, Techriques fo improve recrnifment apd Increase the flow of Mineorty or Female applicants include
appropriate contacts with organizations committed to Minorities and Famales.

4. When appropriate, brochures will show Minatity and Ferale employees at thelr work stations.
Employment advertising inclades news media avoessible to and read by Minorities and Females,
b. Minorities and Females, as well ax all employees, are encouraged to refer qualified applicants, Also,
verbal announcements are inade in staff meetings.
5. All facilities and Compauy sponsored social and recreational aciivities are integrated, which encourages all
employees to participate.
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ACTION-OREINTED PROGRAMS

The Company is comtnilled to the support of action programs by encouraging supervisory etployees, Human
\ Resources Department ernployees, and Minority and Femals employees to participate in programs which encoutage the
' upward mability, tratning, and hiting of qualified Minorities and Females.

The Company supports high school, vocational, and coilege training programs designed to enable Minority and Female
i graduates of these institutions to compete in the open employment market on a more equitable basis and to becone
% employees at the Company. The Company has an active donations program ineluding such ares schools as University
of Connecticut, and participates in college oareer nights through engineeting societies (i.e. ASCE, ASYE, ACEC,
NSPE).

The Company sapporis programs developed by arganizations concerned with employment opportunities for Minorities
and Females, such as the Chamber of Commetce, the SHRM Petsonnel Association, and other organizations.
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D, DISCRIMINATING WAGES

1,

Wage sohedales are not related (o or based on the sex of the employee. Discrimination does not exist
whete employees of different sexes are paid different wages on jobs which require substantially
equal skill, effort and responsibility, and are performed under similar working conditions.

E. AFFIRMATIVE ACTION

1.

The Company {s taking affirmative action to xeoruit Females to apply for those jobs where there
exists an inderutilization of Females,

Females are included in afl management training programs.

Mo distinotions arc made in other training programs, Both sexes have equal access to all fraining
PIOETAmS,
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CONSIDERATION OF MINORITIES AND FEMALES IN THE WORKFORCE

Approprate consideration is given to Minorities and Tepales not currently in the workforce with requisite skills who

can be recraited through affirmative action measures,

The Company provides part-time work, job shating, and flexible work schedules.
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Section 8 SECTION 3 COMPUANCE PLAN

SECTION 3 COMPLIANCE PLAN

GZA has com pleted numerous recent assignments for the City of Springfield subject to Section 3. GZA agrees to abide by
the requirements of Section 3 of the Housing and Urban Development Act of 1968, as amanded, 12 U.S.C. 1701u {Saction
3}, as detalled in the information below:

Section 3 Clause;

A, The work to be performed under a contract subsequent to City of Springfield’s RFQ, #16-130 will be subject to the
reguirements of sectlon 3 of the Housing and Urban Development Act of 1968, as amended, 12 U.5.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, shail, to the greatest exient feasibie, be directed to low- and
very kaw-income persons, partioularly persons who are reciplents of HUD assistance for housing.

B.  GZA agrees to comply with HUD's regulations in 24 CFR part 135, which implement sectlon 3. As evidenced by our
execution of a contract, GZA certlfies that they are under no contractual or other impedireent that would prevent them
from complying with the part 135 regulations.

C. GZA agrees to send to each Jabor arganlzation or represertative of workers with which the contractor has a collective
bargaining agreement or other understanding, if any, = notice advising the labor organization or werkers'
representative of the contractor's commitments under this section 3 clause, and will post coples of the natice In
conspicuous places at the worlk site where both empioyees and appiicants 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 apprenticeshib and tralning 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 shal! begin.

D.  GZA 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 subcontractor is in violation of the regulations in 24 CFR part 135, GZA will not
subcontract with any subcontractor where GZA has hotice or knowledge that the subcontractor has been found In
viclation of the regulations in 24 CFR part 135. -

£, GZA will certify that any vacant employment positions, including training positions, that are filled (1) after the
contractor is selected put 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.

F. Noncompllance 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 essisted contracts.

G.  With respect to work performed in connection with section 3 covered Indian housing assistance, sactlan 7{b) of the
indlan Self-Determination and Education Assistance Act {25 U.5.C 450e) also applies to the work to be performed under
a contract subseguent 1o City of Springfield’s RFQ #16-190. Section 7{b) requires thatto the greatest extent feaslble (i)
preference and opportunities for training and employment shalt be given to Indians, and {ii} preference in the award of
cantracts and subcontracts shall be given to Indfan arganizations and Indian-owned Economic Enterprises. Parties to a
contract subsequent to City of Springfield’s RFQ #16-190 that are subject to the provisions of section 3 and sectlon 7(h)
agree to comply with section 3 to the maximur extent feasible, but not In derogation of compliance with section 7{b).

Staterent of Guallfications

professfonal Design Services for the implementation of the
HUD NDRC Grant for the City of Springfield, Massachusetts
RFQ # 16-150
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luly 14, 2017 revised July 27, 2017
15.F000031.17 / 15.0166577.00

Peter ). Garvey, Director -

City of Springfield - Department of Capital Asset Construction (DCAC)
36 Court Street, Room 312

Springfieid, MA 01103

Re: Follow-Up to Proposal for Professional Censulting Services
City Bid Number SPG-16-1390 for Professional Design Services
Feasibility Study for Hydropower Facility at Watershops Pond Dam
Springfield, MA

Dear Mr. Garvey:

GZA GeoEnvironmental, Inc. (GZA) is pleased to submit to the City of Springfield {the City)
this Proposal for Professional Consulting Services 1o perform a Feasibility Study for a
potential Hydropower Facility at Watershops Pond Damin Springfield, Massachusetts (the
Project). This Proposal is made pursuant to the following:

e The City’s Request for Qualifications (RFQ; City Bid Number SPG-16-190 received
June 10, 2016};

s GZN's resulting Statement of Qualifications submitted to the City on June 25, 2016;
»  GZN's interview with the City's selection committee on November 10, 2016;

s GZA's Proposal for Professional Consulting Services submitted to the City on January
27,2017;

s GZA's Follow-up Proposal for Professional Consuiting Services submitted to the City on
April 11, 2017;

« Follow-up conversation with the City and Pinck & Co. in April and May 2017; and

e The City's request for this Propesal to perform a Feasibility Study in line with the
recommended Scope of Services developed by Pinck & Co. and Mott MacDonald dated
May 22, 2017,

PROJECT BACKGROUND AND OBIECTIVES

The City's 2015 Phase Il application under HUD's NDRC Grant program originally proposed
to increase resilience through a portfolio of activities to be carried out in its Urban
Watershed Resiliance Zone, an economically distressed area along the Connecticut River,
The initiative was presented to HUD to provide flood protection, introduce two clean
redundant energy sources, create business and job opportunities, provide safe and
“healthy housing, and engage the community about climate change and environmentai
stewardship. The proposed activities were demonstrated to include significant
co-benefits, including local and regional health benefits, decreased heat island effect,
disaster preparedness, climate change mitigation, and recreation opportunities. One of
the key components of the City's NDRC application was the re-establishment of
hydropower at the Watershops Pond dam.
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July 14, 2017 revised Jyly 27, 2017

Feasihility Study for Hydropower Facility at Watersheps Pond Dam
Springfleld, Massachusetts
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The achievability of a project to re-power the Watershops Pond Dam was preliminarily assessed in a 2015 report by
GZA titled, “Watershops Pond Dam - Preliminary Hydropower Resource Assessment.” As a part of that study, GZA
worked with the City to conceptualize a new configuration for the Project, which included a new freestanding
powerhouse immediately downstream of the dam using the existing outlets to supply the turbine. This configuration
could result in a project which is constructed on City-owned property and was estimated to be capable of generating
approximately 145 kW of power and 700 MWh of electricity annually, A portion of this electricity could potentially be
used at the nearby new Brookings School, The remainder of the energy could be sold to the grid. Although final details
are pending implementation details of the 2016 Massachusetts Energy Diversity Act, the City could benefit from the
avoided cost of energy consumed from the grid, income from the sale of excess energy, and the sale of renewable
energy certificates (RECs).

The Preliminary Hydropower Resource Assessment (GZA, 2015) estimated the Project payhack period to be
approximately 42 years without financial assistance. With assistance from the NDRC Grant, the Project can be
constructed at reduced cost to the City, and is therefore potentially viable. The annual income from the sale of RECs
and energy to the grid will offset the annual operations and maintenance costs. At the same time, the Project will
assist the City in its endeavors te become more resilient in times of disaster and will foster the City's ongoing efforts
to integrate green energy alternatives throughout the City and continue the City’s standing as a leading Green City.

Should the Massachusetts Department of Public Utilities require that the City connect the hydroelectric project direct
to the local electric grid, the Project will still create increased distributed generation capacity in the area, wilt offer
potential opportunities to increase the local electric grid’s resilience to potentially catastraphic disruptions, and will
increase the resilience of other critical infrastructure sectors. Additionally, it may be possible for the City to apply to
enroll in Eversource’s Blackstart service. Blackstart service is necessary to facilitate a stable and orderly restoration of
the power system in the event of a partial or complete shutdown of the syster, incorporating partitipating generators
interconnected tc the transmission or distribution system at strategic iccations that can be called upon to re-energize
the system. This would require the generator and associated control systems to be selected and configured
appropriately.

PROJECT UNDERSTANDING AND SCOPE OF SERVICES

Based on our discussions with the City and our history of assistance with the City’s successful Phase Il NDRC Grant
application submitted in October 2015, GZA understands that the professional services 1o be pravided to the City under
this Propesal specifically include completion of a study to determine the feasibility of redevelopment of hydropower
at the City’s Watershops Pond dam. The proposed scope of services outlined in this proposal includes additional
evaluation of the feasibility for development of a hydropower facility at Watershops Pond beyond the conceptual
feasibility and cost estimations presented in the Preliminary Hydropower Resource Assessment (GZA; 2015).

Even though the Project is relatively small, the process of advancing it to completion and commissioning is complex
due to the nature of hydropower licensing under Federal law and regulations. Virtually alt hydropower projects fall
under the jurisdiction of the Federal Energy Regulatory Commission {FERC} due to the inherent public interest of the
utilization of a natural waterway for the generation of power which will be input into an interstate electrical grid.
Therefore, hydropower projects of any size must complete an extensive process of studies and consultations to obtain
Federal authorization prior to construction. A project must also receive approval to interconnect with the local
electrical distribution system. These steps are in addition to all of the typical tasks necessary to design, permit,
contract, and construct a public works project at a dam,

In support of the City’s execution of the NDRC Grant, which was awarded in 2016, the City contracted Pinck & Co. to
provide owner's project management services to oversee Implementation of the NDRC Grant. Pinck & Co.
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suhcontracted Mott MacDonald, an engineering, management and development consultant, to aid in its review of the
Preliminary Hydropower Resource Assessment {GZA, 2016) and GZA’s previous proposals to provide professional
consulting services for the Project. Following their review of these materials, Pinck & Co. submitted to the City on May
22,2017, a “Scope for Feasibility Study, Hydropower Facility at Watershops Pond Dam” which outlined a recommended
scope of services to perform a financial and engirieering study for the feasibility of the Project prior to the City
advancing concepiual study of the development. GZA was suhsequenty provided Pinck & Co.’s scope and has
developed the following Scope of Services in response to the City's request. In general, the propesed Scope of Services
follows the outline of Pinck & Co.’s scope:

Task 1. Incorporate Recent Dam investigation Reporis
a. Identify Impacts from FERC Criteria

All new hydropower projects require authorization from the Federal Energy Regulatory Commission {FERC).
Watershops Pond Dam currently falls under dam safety jurisdiction by the Massachusetts Department of Conservation
[MADCR) Office of Dam Safety (ODS) and The Code of Massachusetts Regulations (CMR), specificaily, CMR 10.14 - Dam
Safety. As part of the federal permitting and licensing process, Watershops Pond Dam will fall under FERC jurisdiction
and may be subject to additional dam safety criteria under the FERC Dam Safety Program, Under this task, GZA will
review FERC dam safety criteria and identify additional modifications or procedures that may impact the operation and
maintenance of the dam.

GZA will review differences in design criteria, methodology, and loading conditions. Potential impacts to the dam
analysis criteria may include differences in the required factor of safety under load conditions and stability analysis
methodology. Additionally, GZA will identify differences in guidelines for the determination of the appropriate infiow
design flood {IDF) under FERC requirements. GZA wili present the results of the literature review in a table that
identifies MADCR ODS criteria, FERC criteria, and the differences in criteria.

b. Preliminary Geotechnical Assessment and Development of Existing Conditions

The Watershops Pond Dam Phase | Inspection Report completed by GZA in January 2016 recommended that a
complete structural stability analysis be performed. It is GZA's understanding there are no known recent engmeermg
analyses, as-built drawings, instrumentations, or previous stability analyses for Watershops Pond dam.

Access to the dam to perform subsurface investigations and borings is extremely timited; therefore, costly subsurface
explorations are not recommended during the Feasibility Evaluation phase of the Project. Due to the absence of as-
built data, field exploration information, laboratory test results, or other similar existing information, GZA will select
conservatively-assumed strength characteristics based on typical values, industry standards and guidelines, and our
experience with other similar settings. Input data for our stability analyses will be primarily derived based on
engineering judgment and dam geometry. GZA will review existing geotechnical information, including the historic
USACE 1956 reconstruction drawings, notes from our visual ohservations performed during the Phase | Inspection
{GZA, 2016), and historical photos of the dam with the water level partially drawn down to confirm the geometry of
the dam to the plans.

A GZA geologist or geotechnical engineer will perform a site investigaticn to assess the bedrock outcrops at the toe of
the dam, GZA wili assess the bedrock for the type of material, obvious fracture patterns, strike and dip, and weathering
characteristics. GZA will cambine the information collected during the site investigation with a desktop study to
develop information on the presumed bedrock foundation conditions. The 1956 reconstruction plans, and GZA site
visits in 2015-20186, indicate that the dam foundation appears to be bedrock of Portland arkose sandstone materials.
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Erom this analysis, GZA will develop assumed bedrock strength parameters, including compressive strength, friction
angle, etc. for use in the gravity stability analysis.

c.  Stahifity Analysis

GZA will perform a stability analysis in accordance with FERC requirements with the understanding that the dam will
be required to comply with FERC regulations if the dam becomes licensed as a hydropower fadility. FERC outlines the
stability load cases that must be analyzed In Chapter 3 of the Engineering Guidelines for Dam Safety. Uphift will be
included for all cases, with cracked base conditions if appropriate. GZA will perform the analysis as outlined in Chapters
3 or as mutually agreed upon by the City of Springfield and GZA. GZA will analyze the following load cases using the
revised stability modetl:

» Case | {Usual) — Normal Gperating Condition;

« Case l {Unusual) — Flood Discharge Loading;

e CasellA (Unusual) — Case |+ |ce;

« Case lli (Extreme) — Case | + Earthquake (as per revised FERC guidance for damage assessment),

GZA will use the methodologies and loading conditions identified in the FERC Engineering Guidelines for Dam Safety,
The task is meant to be a conservative, screening-level assessment of overall stability and seepege. If the results of
this analysis indicate that minimum factors of safety are not favorable, GZA would most likely recommend that a
subsurface exploration and instrumentation program be conducted to provide site~specific subsurface informatien, If
the analyses cannot demonstrate that with typical assumpticns, then additional investigations may be warranted ta refine
parameters. Only after the additional methods have been attempted would the recommendation for physical
modifications of the structure be made.

The results of the stability analysis will be detaited within the Feasibility Study report, to be completed in Task 12, and
GZA will discuss the recommendations for whether a subsurface investigation should be performed with the City. GZA
also notes that as per FERC guidance, there are two separate sets of factors of safety requirements that must be met
for analyses with and without cohasion,

d. ldentify and Detail Costs Associated with Dam Updates/Repairs

The most recent Phase | Dam Inspection / Evaluztion report, dated January 27, 2016 and completed by GZA, identifies
dam safety deficiencles at Watershops Pond Dam, and outlines minor repair recommendations in Sectfon 3.4. Repair
recommendations incdude, but are not limited to, removal of trees, shrubs and brush, repair of safety railing, adding
new locks, repair of the operator platform, cleaning and repair of the sluicegates, replacement of the Bascule gate
power unit, repair of training walls, and investigation of the former penstocks. Additionally, recommendations for dam
improvements may result fallowing completion of the stability analysis performed during Task 1c and the revised
hydrologic and hydraulic analysis performed during Task 5. GZA will consider the improvements that may he needed
under the separate tasks and incorporate the findings within a new repair plan developed as part of this task, GZA will
summarize the required dam repair/updates and detail the costs associates with implementing these updates within
a fable.

e. Head and Potential Head for Dam

In conjunction with Task 5, GZA will perform a hydraulic analysis at the dam to develop a headwater/tailwater
" stage-discharge curve that will be used to determine the available gross head curve at the dam for a variety of flows.
GZA will revise the HEC-RAS mode} previcusly developed as part of the Dam Breach Analysis for Watershops Pond dam
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performed in 2007 as needed to perform the analysis. GZA will model various flow increments and calculate the
headwater at the dam and the tallwater elevations immediately below the dam for each flow condition. GZA will
evaluate the tailwater impacts of the downstream flow constrictions (i.e., the culvert under the existing historic
bullding immediately downstream of the dam, the driveway bridge, and the Allen Street bridge) on higher flows, and
the resutting impact on available gross head during increasing flows.

Tosk 2. Develop Preliminary Site Plans and Layout Drawings
o. Site Survey and Layout Drawings

GZA will engage our surveyor subcansultant to develop a topographic survey of the facilities to be modified as pant of
this Project. In general, this will include the Watershops Pond darn and appurtenant structures adjacent to and in
proximity to the dam. The survey will extend downstream to Allen Street and upstream to a distance of approximately
100 feet upstream of the Watershops bridge,

Determining usable access routes for material and equipment will be a key part of a successful project. GZA's survey
subconsultant will perform deed and records research 1o make an opinion on the ownership of the Watershops Pond
shoreline and whether the City owns the entire shoreline around Watershops Pond, which may qualify the proposed
Project for a 10MW exemption under FERC licensing requirements. GZAwill coordinate with the City’s Law Department
and, if directed by the City, may engage the services of a local attorney providing specialized energy and environmental
legal expertise to assist in unique legal aspects of the Project. GZA will also consult with the Springfield Armory Museurm
and will review their extensive archives for historical infarmation that may be of use in the Project documentation.

The site plans will be developed with the understanding that a future “Exhibit G ~ Project Boundary Map” will be
required as part of the FERC licensing application process. The survey information will be developed and deed research
performed in a manner that will facilitate future preparation of an Exhibit G filing. As part of the survey, a minimum
of three (3} survey reference points, with coordinates, will be collected for inclusion on the koundary map.

Using the topographic and boundary information as a base, GZA will develop preliminary Site Plans and Layout
Drawings which will include Existing Conditions; Erosion Contrcl, Site Access and Staging; 25% Proposed Conditions
Plan and Section; General Arrangement drawing{s); and Details,

b. Develop Bathymetry Plan, Cross Sections, and Perform Sediment investigations

GZA will conduct a bathymetric (underwater) survey of the areas within Watershops Pond from the dam to a distance
of approximately 100 feet upstream of the Watershops bridge, In addition, “soft” sediment thicknesses will be
measured at stations across the surveyed portion of the pond using a graduated manual probe bar. Each measurement
station location will be survey located with a Glabal Positioning System (GPS) survey unit with sub-meter accuracy.

&2A will prepare a bathymetric plan of the surveyed portions of Watershops Pond, with top of sediment and bottom
of sediment contgur maps using the collected survey data plotted on the base plan information prepared in Task 2a.
GZA will compute the volume of sediments in the vicinity of the dam and upstream areas that may need to be dredged
for the proposed alterations to the dam znd appurtenant structures,

GZA will conduct a limited watershed “Due Diligence” evaluation to identify potential historic contamination sources
in the vicinity of the dam and will discuss those findings with the Massachusetts Depariment of Environmental
Protection (MADEP) in Boston (dredging unit). Consult with MADEP to develop a preliminary sediment sampling plan
that witl comply with the requirements of 314 CMR 8.00 401 Water Quality Certification (401 WQC) regulations and
“wh| be acceptable for a dredge permit application. For the purposes of this proposal, GZA has assumed a total of four
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sediment samples will be acquired, which will be field-logged and composited irto two (2) samples to be anzlyses for
contaminants by a Massachusetts-certified faboratory in compliance with the 314 CMR 9.00 dredging regulations. GZA
will evaluate the test resuits relative fo disposal and reuse characteristics,

Tusk 3. Develop Preliminary Electrical One Line

In consuitation with our sub-consultant, GZA will contact Eversource, the City’s public electric utility provider, to discuss
interconnection requirements, Subsequently, we will develop an electrical one-line diagram. The one-line diagram will
show the main components of the electrical system, how they are connected, and induding backup and spare
equipment. The diagram wiil show the power distribution path from the dam to the downstream connections (Brooking
Schoal or adjacent electric grid, pending Eversource discussicns), and Include ratings and sizes of the equipment 1o be
used.

Task 4. Develop Preliminary List of Mechanical and Electrical Equipment

GZA will develop a preliminary list of mechanical and electrical equipment. The Preliminary Hydropower Resource
Assessment (GZA, 2015) indicated that a new Kapian turbine or crossflow unit was the preferred option at the
Watershops Pond dam. However, ultimate availabllity and price of equipment, along with information about available
configuration and space within the proposed powerhouse may lead to a reconsideration of this recommendation. GZA
will wark with turbine suppliers and the City to review the options and make a final selection of the turhine type based
on the known variables and considerations for lead time and operational aspects. This task of developing a preliminary
list of equipment will be completed in coordination with development of the One-Line Diagram to be completed during
Task 3.

Task 5. Perform Updated Hydrologic Analysis
u. Update Probable Maximum Flood Study

The most recent hydrologic analysis for Watershops Pond Dam was performed in 2007 in support of the dam’s
Emergency Action Plan (BEC, 2007). The EAP included a Hydrologic and Hydraulic analysis and downstream hazard
assessment cormnmensurate with the intended purpose and need to develop downstream inundation mapping. Under
Massachusetts Dam Safety Regulations at 302 CMR 10,00, the Spillway Design Flood (SDF) for Watershops Pond Dam
is the % Probable Maximum Flood {%PMF). The EAP-related H&H analysis performed in 2007 estimated the inflow to
the pond to be 9,620 cfs with an outflow of approximately 7,100 cfs. The primary spillway capacity was estimated to
be 3,700 cfs with the Bascule gate lowered, sluice gates closed and flow to the top of the abutments at El. 158.3. The
calculated SDF is significantly greater than the spillway capacity. GZA notes that the most recent Phase | Inspection /
Evaluation Report (GZA, 2016) recommended an Incremental Damage Assessment {IDA) be performed to potentially
reduce the SDF and facilitate compliance with Dam Safety regulations, This recommendation also applies to potential
FERC regulation of the dam. '

The 2007 H&H analysis simulated the rainfall/runoff process using the Army Corps of Engineers {USACE) HEC-HMS
computer program, which utilized the Soil Conservation Service (SCS) Unit Hydrograph model. However, the model
was not calibrated to historic gage data and may overestimate the peak inflow to the dam.

As part of this task, GZA will assess the Watershops Pond Dam’s watershed runoff response under various desigh
storms up to and including the PMF, GZA proposes to revise the existing HEC-HMS computerized simulation model of
the approximate 32 mi* contributing watershed, GZA will use methodology outlined in Chapter 8, Determination of the
Probable Maximum Flood, of the FERC Engineering Guidelines for the Evaluation of Hydropower Projects, to develop
a new PMF for Watershops Pond Dam. GZA will follow the approach in Chapter 8, which includes development of a
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H&H model and subsequent calibration of the model and verification of the model resulis to existing stream gage
records. '

GZA will utilize the Snyder's Synthetic Unit Hydrograph methodology for this analysis. Unit hydrographs are the
“fingerprint” of a specific watershed’s response to ane-inch of runoff (i.e. excess precipitation). The Pinck & Co. scope
of work specifically recommended using historical data from USGS Gage 01178000 Mili River, in Springfield, MA {which
has a short period of record) and USGS Gage 01184430 Broad Brook, in Broad Brook, CT. GZA will use this gage data
to construct unit hydrographs. GZA will also review gage data for nearby, similar streams that may be applicable in
developing unit hydrographs. As appropriate, we will use historic flood hydrograph data from these and other nearby
USGS gages on other watersheds having similar hydrologic characteristics as the Mill River watershed, to develop
transposed unit hydrographs for the study area.

The calibration process involves simulating the flood flow hydrograph for a specific flood(s) at specific USGS stream
gages within the watershed by developing unit hydrographs or Snyder Unit hydrograph parameters for the subarea
watersheds developed with GZA’s HEC-HMS model. The simulated hydrograph will be compared to the observed
hydrograph, and key hydrologic input parameters wili be adjusted to better match observed data. The verification
process involves using the calibrated hydrologic input parameters ta simulate a separate flood at the same stream
gage. The calibration process is successful when an acceptable comparison of simulated versus observed stream flow
data {e.g. peak flow rate and/or runoff volume) is achieved during the verification process. The HEC-HMS model will
be calibrated to historic/measured flood hydrographs befare applying the PMP. This methodology provides technically
defensible results which wilt reduce the likelihood of grossly overestimating the design flood,

The PMF inflow for the Watershops Pond Dam will be developed by GZA using the calibrated HEC-HMS hydrologic
madel with the probable maximum precipitation (PMP) depth of 33.0 inches, as calculated using HMR-52 during the
2007 H&H analysis. Within the HEC-HMS model, GZA will hydrologically route the SDS inflow through the reservoir and
over the spiliway to assess Its hydraulic adequacy. As appropriate, GZA will apply non-Linearity adjustments to the 5DS
inflow hydrograph. Please note that a rain on snow-induced SDS is not currently part of our proposed scope of work,

Discharge capacity at the dam will be developed, in part, through a hydraulics analysis performed with using an updated
HEC-RAS model {See Task 1e). The original HEC-RAS model developed in 2007 was used to perform inundation mapping
for Watershops Pond Dam. This model will be used to help assess the stage-discharge relationship and tailwater
depths. These parameters wiil then be used as inputs for other tasks such as stability analyses and assessment of gross
head.

b. Perform incremental Damage Assessment / Assess inflow Design Flood

GZA will evaluate the possibility of reducing the magnitude of the SDF using the Inflow Design Flood (1DF) methodology
outlined in Chapter 2: Selecting and Accommodating Inflow Design Floods for Dams, of the FERC Engineering Guidelines
for the Fvaluation of Hydropower Projects. This methodology involves comparison of downstream flooding impacts
with and without dam failure. [fthe consedquences of dam failure during a specific design flood are insignificant on top
of inundation which would be expected as a result of natural flood flows, then the magnitude of the design flood may
be reduced until the incremental affects are consequential. GZA will use this methadology as a means of defensibly
establishing a risk-based inflow design flood (IDF) and thereby potentiaily reducing the effort and cost of spillway
rehabilitation.

The IDF analyses are performed iteratively down from the PMF for Watershops Pond Dam, GZA will evaluate the
incremental increase in consequences due to dam failure by routing a series of flows assuming 1} the dam remains in
place, and 2) the dam fails. In accordance with FERC methodology, the dam failure analysis will be completed assuming
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that failure occurs at the peak of the flood hydrograph. GZA wilt follow the specific guidance and procedures cutined
in Appendix )I-C of the FERC Guidelines. The incremental increase in downstream, water surface elevation betwean the
with-failure and without-failure conditions will be determined and the amount of damage that couid result wiil be
identified. GZA will continue to route varying flows until the incremental rise n flood water downstream indicates
adverse consequences; this resultant flow will determine the IDF for the Project. FERC Guidelines typically identify
“adverse consequences” as an increase (delta) in water surface elevations duting dam failure of 2.0 feet or greater.
However, the two-foot increment is not an absolute decision-making paint, and therefore, GZA will use engineering
judgment in determining the flow for which no adverse consequences result.

GZA will perform the hydraulic analysis used to evaluate the consequences of dam failure using the HEC-RAS model
updated during Task 5a, The original HEC-RAS model developed in 2007 was used to perform inundation mapping for
Watershops Pond Dam and it is therefore assumed the model extends far enough downstream for this analysis.

GzA will conduct the |DF analysis utilizing the unsteady, dynamic dam break flood medule within the latest version of
the HEC-RAS program, The results of this analysis will be presented within the Feasibility Report completed as part of
Task 12. Model resuits including peak inflow and discharge rates, results of IHE/IDF analysis, recommended SDS/SDF,
¢reehoard or overtopping depth, and the percent of the recommended SDS/SDF passed will be presented in tabular
form and model Input parameters wilf be summarized. The maximum IDF will be the PMF (equal to the SDF}, but may
likely be substantially less than the PMF,

¢. Perform Stream Gage Analysis and Evaluate Climate Change Potential

The Preliminary Hydropower Resource Assessment (GZA, 2015) deveioped a flow duration curve for Watershops Pond
Dam using a surrogate stream gage. USGS Gage 01184490 Broad Brook was selected for use as the surrogate gage. As
part of this task, GZA will update the flow duration curve. The updated curve will assess the use of data from other
stream gages, specifically including USGS Gage 01178000 M| River (gage records from 1938-1951}. The revised flow
duration curve and the headwater / tailwater stage-discharge curve developed during Task le, will be used to revise
the projected power/energy output for the proposed hydropower faci fity.

GZA will also review flow trends from USGS Gage 01178000 Mill River (gage records from 1938-1951) and compare to
USGS Gage 01184490 Broad Brook (gage records from 1961-Present). GZA will evaluate the suitahility of the stream
gape data and potential identified flow trends (if any) to extrapolate the gage data approximately 40 years to account
for climate change. GZA will develop flow-duration curves for each decade (i.e., 1960s, 1570s, 1580s, etc.) to identify
any flow trends at the gage for use in extrapolating future decreases/increases in streamflow at Watershops Pond
Dam.

GzA will also perfarm a literature review to identify studies and / or methodologies for performing hydrologic analyses
to account for future climate change. This will include review of information developed by the USGS in cooperation
with the New York State Department of Transportation, regarding flood regressions and climate change scenarios to
estimate future peak flows, GZA will discuss identified methodologies for evaluating climate change impacts on
streamflow with the City and Pinck & Co. to ensure the methodology is appropriate. GZA will incorporate the identified
information within the stream gage analysis.

d. Verify Bypass Flow Exemption

GZA will verify the potential Watershop Pond Damm Hydropower Project exemption from bypass flow {i.e. maintaining
a canservation flow over the dam separate from flow discharged from the turbine}, and provide an updated calculation
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if the Project is determined to be not exempt. Verification will be in conjunction with the agency consultation
performed in Task 9 (see helow).

Task 6. Revise Projected Power and Energy Output

GZA will revise the projected power and energy output detailed in Section 3.5 of the 2015 Resource Assessment. The
projected  power and energy estimate is dependent on head and turbine efficiency. The recommendation for the
proposed turbine will be completed as part of Task 4, and turbine efficiency information at various heads and flows
will be obtained from manufacturers. The head information will be developed from the updated hydrologic and
hydraulic analyses performed during Task 5¢ and Task le. The fiow duration curve describes how flows vary at a site
aver a typical year and is the basic tool for selacting a design flow for a hydropower facility.

GZA will also revise the projected power and energy output to account for time-weighted adjustments for turndown
efficiency. The revised projected power and energy output will be based on preliminary generator selection efficiency
and in consideration of the Task 4 recommendations. GZA will identify additional electrical losses for the proposed
system based on the preliminary one-line diagram developed as part of Task 3 and include these losses within the
projected power output caleulations.

Task 7. Perform interconnection Analysis
GZA will work with its electrical sub-consultant to:

a. Provide information on how the systern would operate when the grid is down;

b. Show/explain how the hydropower facility can connect to the Brookings Schoal with or without electrical upgrades
at the schoal;

¢. Develop a preliminary transmission route from the hydropower facility to Brookings School;
d. Perform a preliminary investigation of interconnection requirements, including any patential risks; and

e. Review and determine whether the Project qualifies or is appropriate for Eversource’s Blackstart Program, and if
the Project qualifies, explain how the facility qualifies for the program and what benefits the City may realize from
the program participation. Describe what different and/or additional equipment would be needed at the
hydropower facility to provide this capability.

The interconnection of the new generation equipmert to the serving utility will require an interconnection agreement
which typically initiates a system study and the utility specifying protection requirements for the interconnection. An
application for interconnection must be submitted and receive approval prior o installing distributed generation.
Depending on the size of the proposed system, approvals can take three weeks to several months. GZA will coordinate
with Eversource to identify requirements of the interconnection permit and develop the permit application for
interconnection, and will build upon the Pre-Application information provided by the City to Eversource in late 2015,

Tosk 8. Perform Potential Risk Assessment

GZA will perform a potential risk assessment that identifies potential permitting, environmental, engineering, and
financial issues that will need to be cansidered as part of the development of the hydropower preject. GZA will outline
the potential permitting implications of hydropower development at the Watershops Pond Dam Site, including
anticipated wetlands and water quality permitting and licensing u nder the Federat Energy Regulatory Commission. GZA
will also identify unique engineering aspects which might complicate the Project such as Site access, gectechnical
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conditions, hydraulic conditions at the dam, etc. This risk assessment will expand upon the information presented in
Section 3 of the Preliminary Hydropower Resource Assessment (GZA, 2015).

GZA will generate a qualitative or quantitative risk register that identifies potential projects risks and the consequences
thereof by developing risk categories and deseriptions, the impacts or consequences if events occur, the probability or
likelihood of the events cccurring, risk ratings, and appropriate mitigation efforts.

Tack 9. Preliminary Discussions with Regujatory Agencies:

G7A will establish contact with the various regulatory agencies that will have input and regulatory jurisdiction over the
Project , which will include, but may not be limited tc the following:

City of Springfield Conservation Cammission;

@

h. Springfield Historical Commission;

c. Massachusetts Historical Commission and Board of Underwater Archeological Resources;
d. Massachusetts Division of Fisherles and Wildlife;

e. MA Natural Heritage and Endangered Species Program;

f.  U.S, National Park Service; and

g. U.5, Fish and Wildlife Service.

The City of Springfield will need to coordinate with regulatory permitting agencies and interested resource agencies
and stakeholder groups regarding the proposed project. Coordination and discussions under this task will be in the
form of notification and soliciting of input from resource management agencies that will be involved through the
regulatory consultation process required by FERC regulations. GZA will initially contact each of the agencies Histed above
(and additional agencies identified to be stakeholders in the Project) by telephone or electronic mail communication.
GZA will provide introductory information regarding the Project to each of the agencies and set up an information
meeting inviting each of the agencies, if they are available and willing to attend. During the meeting, GZA wili discuss
the Project and its attributes and characteristics, and identify components of the Project applicable to each agency.
GZA will develop preliminary indications of each agency’s issues and potential for environmental study and, to the
extent feasible, possible mitigation requirements. Environmental assessments or studies may be necessary to provide
complete applications as part of the hydropower Project licensing and permitting. Where possible, the necessary
studies will be identified during these preliminary discussions, and GZA will develop an outline and scope of work for
performing required studies.

Task 10. Perform Limitations and Alternatives Assessment

GZA will parform an alternatives assessment of the various fayouts for implementing hydropower facilities at the Dam,
GZA has previously worked with the City to identlfy the preferred layout for the power generation equipment;
however, GZA will reevaluate the configuration layout and potential other scenarios that may be applicable at the dam
after compietion of the property boundary and ownership research of previous tasks. Review of the Site constraints
for the layout and construction will be described and discussed.

Task 11. Develop Cost Estimates

G7A wili develop a detalled cost estimate of project components Including: permitting, engineering, labor, equipment
and construction costs. The cost estimate will identify potential costs through completion of construction to provide a
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budgetary estimate to aid in the City's future planning. The cost estimate will include back-up data to support the cost
estimates which may include sketches and/or concept plans, previous project data and/or experience, hydropower
study or economic reports, and cost estimating programs.

Task 12, Develop Feasibility Study Based on Current information

GZA will develop a comprehensive Feasibility Study that summarizes the evaluation and analysis performed throughout
Tasks 1 through 11, in addition to Information previously presented in the Preliminary Hydropower Resouree
Assessment (GZA, 2015). Financial projections will be adjusted accordingly. In support of the report, GZA will identify
any regulations that may have changed since the 2015 assessment, or that are known to be pending or under
development.

GZA will submit a draft of the Feasibility Study in electronic (PDF) format, for review by the City and its-consultants.
GZA will respand to ene round of comments, after which the Feasibility Study will be finallzed and produced. GZA will
provide two (2) bound hard, color copies of the Feasibility Study, along with an electronic copy of the complete study
with all attachments and appendices in unlotked, searchable PDF {compatible with Adobe Reader Version 6.0 or later}
format.

Task 13. Develop a Project Schedule

GZA will develop a high-level schedule for all phases of the hydropower development Project including permitting,
design, construction, and startup/commissioning. The sequence and schedule will include the scope of work necessary
to license and construct the proposed project and will incorporate the findings of the Feasibility Study. Timeline
development will be discussed with the City and its NDRC Grant implementation team prior to finalizing the schedule.
Itis anticipated that the intent of the City is to commission the Project as soon as possible; however, the reasonableness
of such timelines will be discussed with the City during development of the Project Schedule,

Task 14. Stewardship of the Watershops Pond Federal Lands to Parks (FLP) Conveyance

As discussed In previous tasks in this Proposal, property rights at and around Watershops Pond may have a profound
impact on the FERC licensing of hydropower at Watershops Pond dam. A key aspeci of this is the May, 1570,
conveyance of two {2) parcels of land totaling 233 acrest that were transferred to City ownership and control by the
Federal Lands to Parks (FLP) Program of the National Park Service. The property transferred is known as Watershops
Pond. As part of the conveyance agreements, the City agreed to establish and maintain in perpetuity specific locations
for public access to Watershops Pond (the Sites), NPS conducted a site inspection of the Watershops Pond area and
each of the Sites on August 19, 2015, and their October 25 email to Mayor Samo expressed concerns related to existing
canditions at the Sites. The NPS has requested that the City prepare and submit a FLP Stewardship Report for the Sites.
Furthermare, NPS indicated that the stewardship report must adhere to current standards, because NPS no longer
accepts the abhreviated reporting format. GZA will prepare the FLP Stewardship Report, following our review of
existing field conditions and current and historical information provided by the City.

Task 15, Continued Progress Reports under the City’s Prefiminary Permit (FERC)

On May 4, 2016, FERC issued to the City of Springfield an “Order Issuing Preliminary Parmit and Granting Priority to .
File License Application” for the Watershops Pond Hydroelectric Project, P-14721-000. Article 4 of the Terms anhd
Conditions of the Preliminary Permit requires that a progress report be filed at the close of each six-month period from
the effective date of the permit. To date, the City has filed two progress reports, both prepared and submitted by GZA
on hehalf of the City.
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Under this Task 15, GZA will file the next two required progress reports, assumed for the purposes of this Proposal and
Scope of Services to include Progress Report #3 due in October 2017 and Progress Report #4 due in April 2018,

SCHEDULE

G7A will schedule the described work immediately upon receipt of an Accepted Proposal and City of Springfield
Contract Agreement and associated Purchase Order. We will maintain regular communication with the City and its
NDRC Grant implementation team so that issues and concerns are addressed on a timely hasis.

At the present time, GZA anticipates providing a draft of the Feasibility Study within 150 calendar days following
execution of the Contract Agreement; however, we must point out that certain aspects of the work may reguire more
time, inciuding but not limited to:

+ review and discussions with Everspurce relative to interconnection
» responses from regulatory agencies and other stakeholders, ahd

» legal issues involving determination of property boundaries and rights of way.

Nonetheless, we will advance the draft Feasibility Study to the maximum extent practiczl while the longer-lead aspects
of the study are under continued cevelopment.

PRICE PROPOSAL AND BASIS OF BILLINGS

GZA's Scope of Services and Price Proposal are based upon our review of the City’s RFQ No. 16-130, ou rfamillarity with
providing similar or related services to municipalities and other public agencies, and our specific knowledge of the
Project site and its history.

GZA proposes to provide the total scope of services described above, Tasks 1~ 15, on a lump sum (fixed price) billing
hasis as detailed in Table 1 below. The total Feasibility Study budget, inclusive of expenses, is $196,000. This budget
represents our best current estimate of the level of effort which will be needed to complete the anticipated and
proposed Scope of Services. The proposed fump sum fee is based on a level of participation by GZA personnel plus
subcontractor costs and applicable expenses as shown on Attachment A - Fee Derivation Worksheet, which
represents our present judgment as to the level of effort required. We note that the hourly rates used in our Fee
Detivation Worksheet are the same as GZA’s rates utilized under GZA’s most-recent “Agreement for On-Call
Engineering Services” with the City of Springfield, City Contract No. 20140968,
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/.
Task # | Description Cast
1 Incorporate Recent Dam Investigation Reports $35,700
2 Develé;p Preliminary Site Plans and Layout Drawings $45,000
3 Davelop Preliminary Electrical One Line 510,100
4 Develop Preliminary List of Mechanical and Electrical Equipment $ 7,600
5 Perform Updated Hydrologic Analysis $21,800
6 Revise Projected Power Outpui S 3,800
7 Perform Interconnection Analysis § 7,800
8 Perform Potential Risk Assessment 5 8,000
9 Preliminary Discussions with Regulatory Agencies $ 9,500
10 Perform Limitations and Alternatives Assessment S 8,700
11 Develop Cost Estimates $ 5,200
12 Develop Feasibilily Study Based on Current information $17,300
13 Develep a Project Schedule 5 4,100
14 Stewardship of the Watershops Pond FLP Canveyance $ 6,300
15 Continued Progress Reports under the City's Preliminary Permit (FERC) S 1,500

GZA will prepare its invoices to the City so as to provide such information and documentation as typically required by
City af Springfield Contract Agreements for similar professional services.

CONDITIONS OF ENGAGEMENT

Conditions of Engagement to be per City of Springfield Contract Agreement for similar professional services,
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ACCEPTANCE

Acceptance of this Proposal may be indicated by providing GZA with a Notice to Proceed and assigning a City Contract
number, with signed contract and Purchase Order to follow. This propaosal is valid for 2 period of 30 days from the date

of issue,

Thank you for this apportunity to propose our services to the City of Springfield on this exciting Project. We are of
course available to address any guestions you may have—please contact Tom Jenkins at (413) 726-2121 or

thomas.jenkins@gza.com at your convenience.

Sincerely,

GZA GEOENVIRONMENTAL, INC.

L - 7 e
) /7 / /]
S

"'\-T--"/
Thomas E. Jenkins, P.E. Chad W. Cox, P.E.

Project Manager / Principal-in-Charge Civil Engineer / Principal

DA . .

Attachments:

Attachment A — Fee Derivation Worksheet (dated July 14, 2017)
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From: Garvey, Peter J. [mailio:PGarvey@springfieldcitvhall.com]

Sent: Wednesday, August 02, 2017 1:45 PM

To: Quagliato, Tina <tquagliato@springfieldcityhall.com>; Michael Fitzgerald <mfitzgerald @pinck-co.com>
Subject: FW: Revised Proposal for Feasibility Study - Watershops Pond Hydropower.

i have forwarded this proposal to procurement for a contract,
Thank,s
peter

From Thomas Jenkms {mallto thomas ienkms@aza com]

Sent: Thursday, July 27, 2017 B:17 AM

To: Garvey, Peter J,

Cc: Sullivan, Pat; Chad Cox; Todd Monson

Subject: Revised Proposal for Feasibility Study -~ Watershops Pond Hydropower.

Hello Peter,

Attached is GZA's revised Follow-Up Proposal for Professional Consulting Services, dated July 27, 2017.

Revisions include;

Tusk 2.a.  Develop Preliminory Site Plans and Layout Drawings - Site Survey and Layout Drawings
has been revised to include, “... General Arrangement drawing(s); ... ©

Task 10.  Perform Limitations and Alternatives Assessment
has been revised to include, “Review of the Site constraints for the layout and construction will be described and
discussed.”

Task 12. Develop Feasibility Study Based on Current information

has been revised to include, “GZA will submit a draft of the Feasibility Study in electronic (PDF) format, for review
by the City and its consultants. GZA will respond to cne round of comments, after which the Feasibility Study will
be finalized and produced. GZA will provide two {2) bound hard, color copies of the Feasibility Study, along with
an electronic copy of the complete study with alt attachments and appendices in unlocked, searchable PDF
{compatible with Adobe Reader Version 6.0 or later) format.”

Other than the above, and a slight modification to the attachment reference on the last page (to indicate that the Fee
Derivation Worksheet, dated july 14, 2017, remains as originally submitted with our July 14 proposal) there were no
other modifications to the proposal.

Please et us know if you require anything further.

We look forward to working with the City of Springfeiid on this exciting Project,

Thank you,

Tom Jenkins, P.E.

Associate Principal f Senior Engineer

GZA| 1350 Maln Slreet, Suite 1400 | Springfield, MA 01103

O: 413.726.2131 | ¢ 413.563.7986 | thomas jenkins@gza.com | www.gza.com
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Cgl?D @ DATE (MM/IDDIYYYY)
A , CERTIFICATE OF LIABILITY INSURANCE
—"’ 101712017
THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY CR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.
IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies} must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION 1S WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer rights to the certificate holider in lieu of such endorsement(s).
PRODUCER ?é%k FStéate ig? gogw any NanE ]
ederal . 24N oocr PHONE FA,
: 817-330-5700 , Ne): 617-439-3752
Boston, MA 02110 LA o Bt (815, el
ADDRESS:
INSURER(S) AFFORDING COVERAGE NAIC #
INSURER A: Great Divide Insurance Company/ Nautiius Ins Group 25224
INSURED ) INSURER B: The First Liberty Insurance Corp 33588
GZA GeoEnvironmental, Inc. i
1350 Main Street, Suite 1400 INSURER G ¢
Springfield MA 01103 . INSURERD; Hartford Casualty Insurance 29424
INSURERE: Lexington Insurance Campany 19437
INSURERF :
COVERAGES CERTIFICATE NUMBER: 38400668 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE PCLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.
iy TYPE OF INSURANCE ADDLE& FOLICY NUMBER cmfﬂ%ﬁ%ﬁfn Jﬁﬁ%&%ﬂ%ﬂ, LIMITS
A | s | COMMERCIAL GENERAL LIABILITY s |~ |GLP2007957-14 2/28/2017 | 2/28/2018 | EACH CCCURRENGCE 5 1,000,000
| cLams-waDe OCCUR P SES [oa oosirtenze) | 8 500,000
| v | Deductible - $25,000 MED EXP (Any one parson} $ 10,000
| |per oceurence BI/PD PERSONAL & ADV INJURY [ § 1,000,000
| GENL AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $ 1,000,000
"/ | PoLiCY I PROBUCTS - COMPIOP AGG | § 1,000,000
OTHER: b
B | AUTOMOBILE LIABILITY s |~ |AS2-Z11-269208-017 212812017 |2/28/2018 | GQMENEDSINGLELIMIT 5 ¢ 1,600,000
[ ] Aney AUTO BODILY INJURY (Per perscn) | $
s | QMMED v || SGHEDULED BODILY iINJURY (Per accident)| §
|, | HIRED - NON-OWNED PROPERTY DAMAGE $
| v | AUTOS ONLY v | AUTOS CNLY | (Per agcident}
$
| UMBRELLALIAB OCCUR EACH OCCURRENCE $
EXCESS LIAB CLAIMS-MADE AGGREGATE $
DED i |RETENTiON$ $
D |[WORKERS COMPENSATION 08WBRI5841 2{28/2017 |2/28/2018 PER OTH-
AND EMPLOYERS' LIABILITY YIN v | STATUIE [ \ ER :
ANYPROPRIETOR/PARTNER/EXECUTIVE E.L. EACH ACCIDENT 5 1,000,000
OFFICER/MEMBER EXGLUDELD? NiA
{Mandatory in NH) E.L, DISEASE - EA EMPLOYEE]| $ 1,000,000
i yes, dascribe under
DESCGRIPTICN GF OPERATIONS below E.L. DISEASE - POLICY LIMIT | § 1,000,000
E iProfessional Liabifity 031711017 2/28/2017 | 2/28/2018 |Each Claim/ $2,000,000
Aggregate $2,000,000
BESCRIPTION OF OPERATIONS { LOCATIONS / VEHICLES (ACORD 101, Addltional Remarks Schedule, may be attached If more space is required)
Re: Job #15.0166625.00, City of Springfleld Watershops Pond Project Consuiting Services/Feasibility Study of the Hydro-electric Plant
- Contract #20180234.
City of Springfield is Included as an additional insured with respects to General Liability and Auto Liability per policy provisions and where
required by signed contract. Walver of Subrogation applies in favour of City of Springfield with respect to General Liability and Auto Liability per
policy provisions and where required by signed contract.
CERTIFICATE HOLDER CANCELLATION
15.0166625.00
Ci f Sprinafield SHOULD ANY OF THE ABOVE DESCRIBED POLIGIES BE CANCELLED BEFORE
ity of Springfiel THE EXPIRATION DATE THEREOF, NOTICE WILL BE DEEIVERED IN
Attn: Theo Theocles ACCORDANCE WITH THE POLICY PROVISIONS.
Office of Procurement, 36 Court Street
Room 307 AUTHORIZED REPRESENTATIVE
: . - o
Springfield MA 01103 Py ,:-'3’/\ o~
) 2 i (e
| Michael Christian i
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