DEVELOPMENT AGREEMENT
City of Burlington - Burlington Harbor Marina, LLC

This Development Agreement is dated this 27th day of October, 2017, by and between the City of
Burlington, a Vermont municipal corporation (the “City”), and Burlington Harbor Marina, LLC, a limited
liability company organized under the laws of the State of Vermont (“BHM”).

WITNESSETH:

WHEREAS, this Development Agreement was approved by the City Council in June of 2016, and is now
being executed and delivered; and

WHEREAS, the City owns certain lands on the Burlington waterfront identified as 234 Penny Lane, in
Burlington, Vermont as is more fully described on Exhibit A attached hereto (the “Marina Lot”); and

WHEREAS, the parties hereto entered into a Memorandum of Understanding dated May 28, 2015 (“MOU”)
whereby the parties entered into a due diligence period in order to assess the feasibility of the construction,
management and operation of a Marina by BHM (“Marina™), to be located on the Marina Lot, with structures
and docks extending into Lake Champlain, as shown on the Site Plan attached hereto as Exhibit B; and

WHEREAS, the Director of the City Department of Public Works commissioned a study of the impact of the
Marina on the City water treatment facilities located adjacent to the Marina completed by the Dufresne Group
and dated July 23, 2015 (the “WTP Report”); and

WHEREAS, the WTP Report calls for the displacement of the Marina parking area originally contemplated
in the MOU; and

WHEREAS, BHM has agreed to construct a new parking lot identified below as the “East Parking Lot” to be
shared by BHM and the City; and

WHEREAS, BHM shall remove the existing picnic pavilion adjacent to the fishing pier; and
WHEREAS, BHM shall construct a new Public Park adjacent to the Marina; and
WHEREAS, BHM shall provide and maintain public restrooms in its floating Marina facility; and

WHEREAS, the City may construct the replacement pavilion at a time and in a location to be determined;
and

WHEREAS, the parties have decided to proceed with the “Project” (as defined below), subject to the terms
and conditions of this Agreement; and

WHEREAS, the City shall Lease the “Marina Lot”, as defined below, to BHM in accordance with the terms
of the Term Sheet attached hereto as Exhibit C (the “Ground Lease™);

WHEREAS, BHM shall construct the Project, in accordance with the terms hereof; and
WHEREAS, the name of the Marina shall be Burlington Harbor Marina.

NOW, THEREFORE, in consideration of the foregoing and the mutual promises set forth herein, the parties
agree as follows:
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Section 1. Marina Lot.

Subject to the terms of this Agreement the City shall lease the Marina Lot, along with the easements and rights
of way necessary to access the Marina Lot, as shown on the Site Plan, to BHM, in accordance with the terms
of the Ground Lease, and the Term Sheet attached hereto as Exhibit C.

Section 2. Project.

The “Project” shall include the construction of the Marina, the East Parking Lot, the Public Park, the Plaza
and all related soil remediation, as is more particularly set forth herein.

(a) Marina.

Subject to the terms of this Agreement, and the Ground Lease, BHM shall construct and operate the
Marina, which shall include the following amenities and improvements:

Newly Constructed Wave Attenuation System
160 Boat Slips — a minimum of 40% of which shall be offered to transient boaters on a daily
weekly, or monthly basis;
Pump-out Facilities
Fuel Dock
Provision for Water Taxi Stand;
A Floating Marina Facility to include:
Management and staff offices;
Public Restrooms;
Guest Bathing and Laundry facilities;
Store & Chandlery;
Dockmaster Facility
Marina access, support infrastructure, staging, storage, and facilities area (New Marina Lot
on the attached Site Plan) which will also provide for boat launching and hauling facilities
and will be used as event space.

(b) East Parking Lot.

Subject to the terms of this Agreement and the Parking Agreement, BHM shall construct a new
parking lot located easterly of the Burlington Electric facility and the north of Penny Lane as shown
on the Site Plan and identified as the “East Parking Lot.”

The Parking Agreement shall include provisions related to:
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i. Design review and approval by the City;

ii. Design and construction specifications;

iii. Construction schedule;

iv. Operation and maintenance of the East Parking Lot.



(c) Public Park.

Subject to the terms of this Agreement and the Ground Lease, BHM shall construct a new public park in
the area northerly of the Marina Lot and westerly of the City Water Department Building, as shown on
the Site Plan attached as Exhibit B, including the following elements (“Public Park™):

= Public Park adjacent to existing Fishing Pier to include landscape, hardscape and accessory
treatments (such as benches) of equivalent quality to the existing Burlington Waterfront Park.

= Development of hardscape in the area west of the Water Department (old sailing center
space), with a design to be agreed upon by the parties.

(d) Subject to the terms of this Agreement and the Ground Lease, BHM shall construct a plaza to include
short-term, ADA and drop off parking spaces, as shown on the Site Plan (the “Plaza”).

Section 3. Parking Agreement.

Subject to the terms of this Agreement, and the Parking Agreement, the Project shall include the
following:

(@)

(®)
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BHM shall construct, to City parking lot design and construction standards:

@) the Plaza located within the boundaries of the Marina Lot containing 10 parkmg spaces,
4 of which are handicapped restricted; and

(ii) the East Parking Lot, which shall consist of 68 parking spaces;

(ili)  the 4 Marina employee parking spaces, located on the Marina Lot, and shown on the
Site Plan attached hereto as Exhibit B.

As proposed, the 160-slip Marina would require 80 spaces under current City zoning regulations
(.5 per slip). The parties agree the Marina zoning permit application will include a request for a
waiver of the parking requirement to an allocation of 48 parking spaces. The request will be
based on the following assumptions: (i) the maximum number of seasonal slips requested will
be 96 (60% of 160), reducing the requirement for parking spaces to 48 (.5 per slip); and (ii) the
users of the 64 transient boat slips are less likely to need parking, as they arrive at the Marina
by boat. The distribution of parking spaces allocated to the Marina, to satisfy minimum parking
requirements, will be proposed to the DRB as follows:

i) 42 of the 68 parking spaces in the East Parking Lot; and

ii) 4 employee parking spaces on the Marina Lot as shown on the Site Plan attached hereto as
Exhibit B; and

iii) 2 handicapped parking spaces on the Marina Lot as shown on the Site Plan attached as
Exhibit B.

In the event the number of boat slips permitted to be constructed by the Marina is less than 160,
the seasonal component of which being less than 96, the number of parking spaces allocated to
the Marina shall be reduced in proportion to the reduction in the number of slips. In the event
the DRB does not grant the waiver referred to herein, the City will make best efforts to work
with BHM to facilitate an acceptable parking agreement necessary to satisfy City zoning
requirements.



(c) The parking lots shall be used as follows:

(i) The Plaza shall provide 2 of the 4 handicapped parking spaces required to satisfy ADA
parking requirements for the Marina. The other 2 handicapped parking spaces in the Plaza
shall satisfy the existing fishing pier handicapped parking requirements. The Plaza shall be
restricted to short-term use for drop-offs only.

(ii) The East Parking Lot shall be used as follows: the 23 parking spaces located in the western
section of the East Parking Lot shall be restricted to exclusive use by the Marina during the
period from May 15 through October 15 of each year. During the off-season period of
October 16 to May 14 each year, these 23 spaces shall be made available to the public on a
first-come first-serve basis. Nineteen (19) of the remaining 45 spaces in the East Parking
Lot shall be restricted to exclusive use by the Marina on weekends and City Holidays during
the period from May 15 through October 15 of each year. A weekend period shall be
deemed to commence at 6:00 p.m. on each Friday and terminate at 8:00 a.m. on each
following Monday morning. A holiday shall be deemed to commence at 6:00 p-m. the day
before the holiday, and terminate at 8:00 a.m. on the day following the holiday. In the event
a holiday falls adjacent to a weekend the periods shall run sequentially as one period. BHM
will pay the City for the use of the 19 additional weekend/holiday parking spaces. The rate
for these parking spaces shall be established by calculation of the number of weekend days
and holidays applicable annually multiplied by the Burlington Parks & Recreation
Department’s Daily Parking Rate as established for the applicable year multiplied by
nineteen (19). BHM can elect to reduce its number of weekend/holiday spaces with thirty
(30) days’ notice. BHM agrees that it will implement a policy of prioritized use of the 23
(plus the additional 19 spaces on weekends and holidays) exclusive use spaces in the East
Parking Lot. The remaining 45 (26 on weekends and holidays) will be managed by the
City for short-term parking and made available to the public on a first-come first-serve basis
and in a manner designed to maximize parking efficiencies and working with other
Waterfront stakeholders.

(iii) The 4 parking spaces behind the Water Treatment F acility (on the Marina Lot) shall be used
for Marina employees only.

(d) Notwithstanding the City’s obligations under (c) (ii) above, the City may, in its discretion,
allocate up to 10 parking spaces in the East Parking Lot to another project for its exclusive use
but with the same shared usage goals and objectives described herein for the East Lot to
maximize parking efficiencies for other Waterfront stakeholders.

(e) The parties shall enter into a Parking Agreement (the “Parking Agreement") in the form of the
agreement to be included as an attached to the Ground Lease which will govern:

(i) The construction, use and maintenance of the Plaza located on the Marina lot; and

(ii) The construction, use and maintenance of the East Parking Lot located on City land,;
and

(iii) The terms of use of the Marina Employee spaces which are located on the Marina Lot.

Section 4. Permitting Contingency

BHM shall bear all of the costs and expenses of obtaining the final and unappealable permits and approvals
from all governmental authorities with jurisdiction over the Project including, but not limited to: subdivision
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approval for the Marina Lot, local COA Level I approval, State of Vermont Water and Wastewater Permit,
State Stormwater Permit or Amendment (if required), State Lake Encroachment Permit, US Army Corps of
Engineers General Permit for the constraction and use of the Marina (“Permits and Approvals”). BHM shall
compensate the City for any reasonable design, permit and construction costs incurred by the City relative to
improvements to the Project (including any necessary off-site improvements) provided that the costs are
approved by BHM in advance, which approval shall not be unreasonably withheld. Subject to Marina
compliance with the terms of this Development Agreement and being consistent with the terms and conditions
thereof, the City shall cooperate with BHM’s efforts in obtaining the Permits and Approvals. The Parties’
obligations under this Agreement shall be subject to BHM obtaining the Permits and Approvals consistent
with this agreement or on terms otherwise satisfactory to the Parties by December 31, 2017, subject to
extension by mutual agreement (the “Permit Contingency Period”). The Permitting Contingency shall be
deemed satisfied upon submission by BHM of a stamped engineer’s affidavit evidencing all permits necessary
to commence construction of the Project have been obtained.

The City shall allow any previously permitted parking spaces for fishing pier and Water Department lost as a
result of the Project to be relocated.

The City shall assist BHM in showing the State of Vermont permitting authorities that there is no space on
land to provide the Marina facilities that are to be located in the floating Marina facility. The City shall support
the application by BHM for Permits and Approvals and shall cooperate with BHM in accordance with Section
17, below. In the event BHM is unable to obtain the Permits and Approvals, with satisfactory terms, during
the Permit Contingency Period including all extensions, this Development Agreement and the Ground Lease
shall terminate.

Section 5. Ground Lease.

The Mayor and the City Administration are hereby authorized to execute and deliver a Ground Lease for the
Marina Lot, which shall contain the provisions set forth on the Ground Lease Term Sheet attached hereto as
Exhibit C, along with customary ground lease provisions. The Ground Lease shall be held in escrow pending
completion of the Ground Lease Pre-Conditions set forth below. The Ground Lease and the Parking
Agreement shall be completed, executed and delivered into escrow, upon terms acceptable to the parties, no
later than June 30, 2016. The Completion Guarantee in a form acceptable to the parties shall be attached to
the Lease prior to placing in escrow lacking signatures and final Project cost amount.

Section 6. Ground Lease Pre-Conditions.

The Ground Lease and Parking Agreement shall be released from escrow by the City upon receipt of the
following from BHM:

(a) A legal opinion, delivered in reliance upon an engineer’s opinion confirming that BHM has all Permits
and Approvals necessary for the commencement of construction of the Project within the Permit
Contingency Period; and

(b) Written financing commitments on terms satisfactory to BHM, along with the Project budget, and
sources and uses sufficient to develop the Project, within 90 days of the end of the Permit Contingency
Period, but in no event later than April 1, 2018; and

(c) Project schedule; and

(d) A Guaranteed Maximum Price provided by BHM for construction of the East Parking Lot and the
“Additional Public Improvements” referenced in Section 12 herein; and

(e) Completion Guarantee to the benefit of the City for the total cost of the Project as described in Section
2 (a), (b) and (c).

(the “Ground Lease Pre-conditions™)
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The Ground Lease Pre-conditions shall be to the City’s satisfaction, which shall not be unreasonably withheld.
The Ground Lease Pre-conditions shall be deemed acceptable to the City if the City fails to communicate a
reasonable objection within 10 days of receipt thereof. In the event of a reasonable objection by the City,
BHM shall have 30 days to re-submit the applicable Ground Lease Pre-Condition, In the event the Ground
Lease Pre-conditions have not been met by April 1, 2018, this Agreement, and Ground Lease and the Parking
Agreement shall terminate.

Section 7. Real Estate Taxes.

It is the intention of the parties that BHM shall pay all property taxes on the real and associated improvements
levied on the Marina by the City of Burlington commencing with the release of the Ground Lease from escrow
pursuant to the provision of this Development Agreement and the attached Ground Lease. In addition, BHM
shall pay all Business and Equipment Taxes levied by the City of Burlington on the personal property of the
Marina. BHM hereby waives any right to appeal real estate taxes imposed by the City on the basis of a legal
argument that the City cannot include floating or fixed waterside improvements in its assessment of the
Property. BHM shall also pay its annual pro rata share of PILOT payments on the Marina Lot which is paid
by the City of Burlington Water Department for its property located at 234 Penny Lane.

Section 8. Operations of the Marina.

Upon completion, the Marina shall be open and accessible to the public and to clients, in accordance with the
terms of the Ground Lease.

Section 9. Pavilion Relocation.

The parties acknowledge that BHM’s current plan incorporates land owned by the City (and managed by
Burlington Parks & Recreation) that is currently utilized for a lakefront picnic pavilion. The pavilion was built
with U.S. Department of the Interior — Land and Water Conservation Fund grant money, and the parties
understand and acknowledge that the pavilion cannot be moved without applicable Federal and/or State
authorization. The City shall be responsible for getting all necessary authorizations for removal of the pavilion
no later than sixty (60) days following the execution of this Agreement. Thereafter, and provided the necessary
authorizations have been obtained, as part of the development plans for the Marina, BHM shall remove this
structure. In the event the City fails to obtain said authorizations within sixty (60) days of the date of this
Agreement, the Permit Contingency Deadline and the Ground Lease Preconditions shall be extended by the
number of additional days required to obtain necessary approvals BHM acknowledges and agrees that the
City may, at some time in the future, at its sole discretion, relocate the pavilion to any portion of the northern
waterfront except the Marina Lot. BHM shall provide public restroom facilities in the Marina facility. Daily
access to public restrooms shall be provided from May 15 through October 15 from 8:00 a.m. to 5:00 p.m.,
Sunday through Thursday and 8:00 a.m. to 7:00 p.m. Friday through Saturday.

Section 10. Compatibility with Water Department Operations

BHM acknowledges that the Project is located directly adjacent to the City of Burlington Water Department
and will work in good faith with the City to assure on-going and future operations of its Water Department. To
determine feasibility, compatibility, and potential constraints between the Water Department and BHM, a
report was commissioned by the Water Department and prepared by The Dufresne Group, dated July 7, 2015
(Exhibit D).
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Consistent with the findings of the Dufiesne Group report, BHM agrees to the following:

To assure adequate access for tractor-trailer deliveries to the Water Plant, BHM agrees to restrict
parking during scheduled delivery dates or move vehicles in a timely fashion to allow for unimpeded
truck access and deliveries.

BHM shall provide adequate protection if necessary based on the proposed uses of the area above the
utilities as determined by the City, with concrete encasement (or other City approved approach which
adequately addresses Dufresne Group report concerns) for existing underground infrastructure (e.g.
pipes/water lines) under the area west of the WTP.

The Marina Lot shall not include the berm on the southern side of Water Plant Building.

The Ground Lease shall provide the Water Department with rights of access to the Water Department
building for purposes of its maintenance, repair and operations at all points where the Marina Lot
abuts the Water Department building.

Marina will grant access across the Marina Lot and upon or under the Marina waterside improvements
to the City for Water Department repair, maintenance or operational needs. Where feasible, City shall
make all reasonable efforts to coordinate such maintenance, operations and repairs with Marina; shall
include consideration being given to off-season scheduling. City shall return the Marina Lot to its
pre-existing condition upon completion of such work. City shall not be liable for claims for lost
business during such maintenance, operations or repairs. The City reserves the right to maintain,
repair, replace, expand or otherwise address its operational needs relating to underground/underwater
piping serving the City’s Water Department. Marina construction and operations shall not create
impacts to the flow vault outside of the southwest corner of Water Department Building such that
removal of the flow vault or any other costs for mitigation of said impacts is required unless approved
by the City and funded by BHM.

The Marina’s dock layout shall be designed to ensure the protection of the Water Department’s 30”
water intake pipe. Prior to commencing the permitting process for the floating dock system and
anchoring, BHM shall submit its dock layout to DPW for review and approval, which shall not be
unreasonable withheld or delayed.

The parties each covenant and agree for themselves and their successors and assigns that any
construction, maintenance, repairs or replacements performed pursuant to an access right granted or
reserved hereunder or under the Ground Lease shall be coordinated with the owner of the affected
property, and that any disturbed property shall be promptly restored to its prior condition ina good
and workmanlike manner.

Section 11. Tax Increment Financing (TIF) Funding Considerations.

Subject to the contingencies and provisions set forth in this Agreement, and as a portion of the Project, BHM
shall construct the East Parking Lot, the Park, the Plaza, and shall be responsible for related soil remediation
(collectively, the “Project Public Improvements™). The parties acknowledge and agree that the construction
of the Project Public Improvements must be bid and accounted for separately from BHM'’s private
improvements. The parties further agree that all bids and contracts for the Project Public Improvements shall
be made available for City review and approval, which approval shall not be unreasonably withheld and shall
be delivered within ten (10) days of receipt.
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The Project Public Improvements shall be paid for as follows:

A: Pursuant to voter approval of a March 4, 2014 ballot item, the City shall contribute up to $500,000 in funds
for the TIF eligible public infrastructure in support of the Project Public Improvements. The portions of the
Project Public Improvements designated for the use of these specific TIF Funds (“BHM TIF Eligible Work™)
are:

1. Soil remediation including testing, environmental assessment, inspections, permits and fees
and expenses. And all costs related to handling, storing, placing and capping soils on site as
described in the CAP amendment related to this Project;

2. 57% of the cost of construction of East Parking Lot including design, engineering,

inspections, permits and fees and expenses and all costs to construct lot and landscaping

within project limits shown and as described on the attached Budget, attached hereto as

Exhibit E (the “Budget™); and

50% of the cost of construction of the Public Park , Including design, engineering, inspections,

permits and fees and expenses and all costs to construct the park within project limits shown

and as described in the Budget; and

4. The Plaza, including design, engineering, inspections, permits and fees and expenses and all
costs to construct the plaza within project limits shown in the Budget.

(93]

In the event the cost of the work is less than budgeted such that requests for payment total less than $500,000,
the balance of funds shall be applied towards the Additional TIF Public Improvements as described below.

B: Additionally, pursuant to the voter approval of the ballot item referenced above, which allowed for
advancement of several additional projects on the City’s northern waterfront, the City has determined that it
makes economic sense to complete the above-referenced Public Park and the East Parking Lot within the
scope of work for the Project. Therefore, the City will utilize up to $298,646.00 of additional voter approved
TIF funds to pay for the actual cost to construct the remainder of the Project Public Improvements, as follows:
(“Additional TIF Eligible Work”)

1. 43% of the cost of construction of the East Parking Lot, including design, engineering,
inspections, permits and fees and expenses and all costs to construct lot and landscaping within
project limits shown and as described on the attached Budget (to be funded by utilizing voter
approved Waterfront Access North (WAN) project TIF funds; and

50% of the cost of construction of the Public Park, including design, engineering, inspections,
permits and fees and expenses and all costs to construct park and landscaping within project limits
shown and as shown in the Budget (to be funded by utilizing voter approved New Moran project
TIF funds).

Y]

Payment to BHM of the TIF Funds shall be made upon completion of the Project Public Improvements listed
above. Payments shall be in the form of reimbursement for documented expenses related to each of the East
Parking Lot, the Plaza, the Park and soil remediation. BHM shall provide copies of original invoices and lien
waivers as proof of payment for eligible expenses.

Payment by the City shall be made within sixty (60) days of submission of a completed request for payment
by BHM. The City shall notify BHM with ten (10) days of receipt of a request for payment if it deems the
request to be incomplete.

Under the terms of this Agreement the City will make best efforts to not make, request or cause changes to
the Project Public Improvements. In the event a change to the Project Public Improvements is deemed
necessary by the City, such that without such change the Project Public Improvements may not proceed to the
satisfaction of the City and that such change causes an increase to the cost of the Project Public Improvements,
the parties agree to work in good faith to amend this Agreement to allow the Project to proceed, including
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increasing or decreasing the scope of work or changing specification or schedule of work prior to the Lease
preconditions being met. This includes changes necessitated in order to obtain permits for the Project Public
Improvements. Provided however, if the cost of construction of the East Parking Lot, as shown on the Site
Plan attached as Exhibit B, exceeds the amount shown in the Budget, BHM shall be responsible for payment
of the excess cost.

The term “completion” as used in this Section shall mean, for each item of TIF Eligible Work listed above,
construction is complete in conformance with the Lease, or the Parking Agreement, and the improvements
have obtained all governmental approvals required in order to use such improvements including Certificate
of Occupancy from the City, if applicable. In addition, BHM shall have delivered all documentation required
by the City and the Vermont Economic Progress Council for the use of TIF Funds with its request for payment,
and BHM has provided documentation of payment for the work in the form of lien waivers.

Section 12. Public Trust Doctrine.

The parties agree and acknowledge that the City has certain responsibilities with respect to lands that have
been dedicated to the public trust. BHM agrees to work in good faith with the City and to take such reasonable
actions as may be necessary or appropriate to enable the City to carry out its responsibilities under the public
trust doctrine, and agrees that the Project is intended promote the public’s access to, and use and enjoyment
of, the Burlington Waterfront and to further the purposes of the public trust doctrine.

Section 13. Public Access Agreement.
The parties acknowledge that the Marina shall be accessible to the public.

BHM hereby agrees that the following areas of the Marina that will be open in season, during business hours,
to pedestrians and the general public (not solely Marina clientele): the public restroom facilities; store and
chandlery; and the water taxi stand. It is also agreed that the Marina’s entire perimeter dock (i.e. the wave
attenuation system) shall be open to the general public daily from 7 a.m. to 10 p.m. This area is depicted on
the Site Plan.

The City acknowledges and agrees that BHM will be installing security measures typically found within public
marinas (which may include the limited use of card entry systems in agreed upon locations and security
cameras). These installations will limit public access to areas not listed above as generally accessible to the
public, for the benefit of boat owners using the Marina.

Section 14. Stakeholder Cooperation.

To successfully execute and operate the Marina, the City and BHM recognize the need to coordinate with
other Waterfront property owners and stakeholders, including, but not limited to the Lake Champlain
Transportation Company, The United States Coast Guard, Lake Champlain Community Sailing Center,
Burlington Water Department, Burlington Electric Department and Burlington Parks & Recreation
Department.

Section 15. Wind & Wave Engineering Study.

BHM shall use the design outlined in the Wind & Wave Study commissioned by BHM in order to design the
floating breakwater system that is to be built as part of the Marina.

{00156217.14) 9



Section 16. South Harbor Marina.

The parties hereby acknowledge that the US Army Corps of Engineers (“ACOE”) shall require a master plan
application in order to approve any new expansion of marine facilities in the Burlington Harbor (“Harbor
Master Plan Application”). The City has proposed development of a marina located in the City’s southern
harbor, adjacent to Perkins Pier, which will need to be incorporated into the Harbor Master Plan Application.
The City shall work cooperatively and expeditiously with BHM to draft the Harbor Master Plan Application.
The City acknowledges that ACOE may limit the number of slips that may be added in the Burlington Harbor.
The City shall give preference to Permits and Approvals for 160 boat slips by BHM, and shall phase any
future south harbor expansion if required for ACOE approval of the Marina. In addition, the City agrees to
make best efforts to provide, under the timeframes outlined in this Agreement any necessary documentation,
studies, engineering, required for the south harbor expansion, at the City’s sole cost and expense. BHM shall
be responsible for such documentation, studies, engineering, required for the Marina, at BHM’s sole cost and
expense. In the event that permitting requirements for the South Harbor are not provided or met within the
timeframes outlined in this Agreement then the Permit Contingency Period shall be extended accordingly.

Section 17. Stormwater Management Fees and Costs.

BHM shall be responsible for the costs of its pro rata share of the necessary stormwater system operation and
maintenance costs; stormwater system inspection costs; state stormwater operational permit fees; as well as
the city’s stormwater fees relating to impervious area of the Marina Lot as well as its prorate share of the East
Parking Lot costs and fees attributable to its May 15 to October 15 exclusive use of 23 spaces in said lot.

Section 18. Site of East Parking Lot.

The City shall ensure that the site of the East Parking Lot, to be constructed by BHM, is left in the condition
anticipated in the City’s WAN Plan upon the commencement of the Ground Lease.

Section 19. Right to Modify Property Description.

The parties hereto reserve the right to modify the description of the Marina Lot, as shown on the Site Plan, to
conform to the requirements of the Permits and Approvals, as the same may be amended, changed or modified
from time to time.

Section 20. Authority.

Each of the parties hereto represents and warrants that it has the power and authority to enter into and perform
the terms of this Restated Agreement in accordance with its terms.

Section 21. Force Majeure.

Neither the City nor BHM shall be deemed in violation of this Agreement if they are prevented from
performing any obligations hereunder by reason of strikes, boycotts, labor disputes, acts of God, acts of the
public enemy, acts of superior governmental authority, severe weather conditions, riots, rebellion, sabotage,
or any other circumstances for which they are not responsible or which is not under their control, and the party
experiencing force majeure gives written notice to the other party identifying the nature of such force majeure,
and when it began. The party experiencing force majeure shall take immediate action to attempt to remove
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such causes of force majeure as may occur from time to time and its operations under this Agreement shall
be resumed immediately after such cause has been removed, provided that neither party shall be required to
settle any labor dispute except upon terms that party deems acceptable. The suspension of any obligations
under this Section shall not cause the term of this Agreement to be extended and shall not affect any rights
accrued under this Agreement prior to the occurrence of the force majeure. The party giving notice of the
force majeure shall also give notice of its cessation.

Section 22. Dispute Resolution.

(a) Should a dispute arise between the parties as to the meaning or intent of any provisien of this
Agreement, or as to an obligation of a party hereunder, the parties will first attempt to resolve such dispute by
mutual negotiations and, if the dispute persists, the utilization of any experienced independent mediator.
Should the dispute continue notwithstanding the efforts of the mediation process, the parties shall submit the
dispute to final binding arbitration.

(b) In the event of a material breach of this Agreement, which is discovered by the non-breaching
party during the period in which this Agreement is being actively performed, the non-breaching party shall
notify the alleged breaching party of the alleged material breach. The non-breaching party may first endeavor
to remedy the breach by direct discussions with the alleged breaching party. If such discussions fail to cure
the breach within a reasonable period of time, not to exceed thirty (30) days, or if the circumstances require
immediate action, the non-breaching party and the alleged breaching party will submit the matter to an
experienced independent mediator for resolution of the matter. Should the parties fail to reach an agreement
as a result of mediation, the matter shall be submitted to final binding arbitration. Claims for damages or other
remedy for any breach of this Agreement that are discovered subsequent to the completion of this Agreement
may be pursued directly through arbitration. Claims which do not involve breach of this Agreement shall be
subject to arbitration and a party may pursue its judicial remedies for such claims.

(c) Arbitration shall be initiated by written notice to the other side or sides involved in the dispute
of intent to seek arbitration. Arbitration under this Agreement shall be governed by the Vermont Arbitration
Act, except that the parties shall make good faith efforts to complete and have a decision rendered within
forty-five (45) days of notice invoking arbitration. The parties shall try to agree upon an arbitrator within five
(5) business days of the notice invoking arbitration. If the parties cannot agree upon an arbitration, then,
within three (3) additional business days, each party shall select an arbitrator and the selected arbitrator shall
select a third arbitrator. The parties shall equally share the cost of arbitration.

Section 23. Assignment.

This Agreement shall not be assigned by any party without the advance written approval of the other, which
shall not be unreasonably withheld, except that BHM may assign its interest in this Agreement, the Ground
Lease and the Parking Agreement, to any bank or financing entity(ies) from which it acquired Project
Financing and/or to any entity owned, controlled, managed or merged with BHM or any of its principals.

Section 24. Indemnification.

Each party shall, from and after the date of execution of this Agreement, defend, indemnify and hold harmless
the other party (together with its representatives, officers, employees and agents) from and against all loss,
liability, damages, claims, proceedings, costs (including costs of defense and attorneys’ and professionals’
fees incurred in defense or incurred in enforcement of this indemnity), expenses, demands, suits and causes
of action (all of the foregoing collectively referred to as “Liabilities”) arising out of damage to any property
or death or injury to any person sustained on the Marina, or arising (directly or indirectly) out of or in
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connection with the possession, use, occupation or control of the Marina or the development of or the
construction of improvements on the Project, by the indemnifying party and from and against all Liabilities
arising out of damage to any property or death or injury to any person anywhere occasioned, or claimed to
have been occasioned, by any act, neglect or default of, or work performed by, the other indemnifying party,
its agents, employees, licensees or contractors (except to the extent such damage, death or injury shall be
caused by the affirmative act or negligence of the claiming party or its employees or agents). Such obligation
shall not be construed to negate, abridge, or reduce other rights or obligations of indemnity which would
otherwise exist for the benefit of a party or person to be indemnified under this Section.

Section 25. Amendment.

This Agreement shall not be varied in its terms by any oral agreement or representation, or otherwise than by
an instrument in writing of subsequent date hereto executed by the party to be bound thereby.

Section 26. Invalid Provisions.

In the event any term, covenant or condition herein contained is held to be invalid by any court of competent
Jurisdiction, such invalidity shall not affect any other term, covenant or condition herein contained, provided
that such invalidity does not materially prejudice either party in their respective rights and obligations
contained in the valid terms, covenants or conditions hereof.

Section 27. Construction.

The language in all parts of this Agreement shall in all cases be construed simply according to its fair meaning
and not strictly construed against either party, as it is agreed that both parties participated in the drafting
hereof.

Section 28. Miscellaneous Provisions.

(a) The rights granted to BHM under the Development Agreement shall be limited to the Marina and the
East Parking Lot and the Development Agreement shall not grant BHM rights to other properties
owned by the City,

(b) The parties shall work cooperatively to meet the following reporting requirements necessary to meet
the annual HUD / BEDI and 108 loan benchmarks:

* Report of all green development standards and energy start standards utilized in construction (upon
completion of construction)

* Report of the number of construction jobs created (upon completion of construction)

* Report of Business sales volumes (annually)

* Report on jobs created (annually)

(c) All notices required to be delivered under the terms of this Agreement shall be given in writing and
delivered by hand or by email with proof of delivery to the following addresses:

For City: Miro Weinberger, Mayor
City of Burlington
City Hall

{00156217.14} 12



{00156217.14)

With a copy to:

For BHM:

With a copy to:

149 Church Street
Burlington, VT 05401

Office of the City Attorney
149 Church Street, Rm. 11
Burlington, VT 05401

Jack Wallace

Charles DesLauriers
Managing Members
25 Cherry Street
Burlington, VT 05401

iwallace@gmavt.com

Catherine Dingle

Murphy Sullivan Kronk
275 College Street

PO Box 4485

Burlington, VT 05406-4485

cdingle@mskvt.com

Signature Page Follows -



IN WITNESS WHEREOF, this Development Agreement executed by the duly authorized officers or
representatives of the City of Burlington and Burlington Harbor Marina, LLC as of the day and date first
above written.

THE CITY OF BURI(INGTON' )

b D |
! ~ D

A 7

/

o S

By: P rF
—Miro Weinberger, Mayo
Duly Authorized Agent

)

STATE OF VERMONT ( e
COUNTY OF CHITTENDEN, SS.

At Burlington, in said County, on the 27th day of October, 2017, personally appeared, Miro
Weinberger, Mayor of the City of Burlington and acknowledged this instrument by him, sealed and
subscribed to be his free act and deed, and the free act deed of the City of Bprlington.

. / / /
4/ ] A
Before me, / //'/’///&L/ /N
Notary Public

Commission Expires 2/10/2019

BURLINGTON HARBOR MARINA, LLC

-
-

/'/"
>

" 4
By; / // ///’_,, L/I/,—--
Jack Wallace, Managing Member
Duly’Authorized Agent

STATE OF VERMONT
COUNTY OF CHITTENDEN, SS.

At Burlington, in said County, on the 27th day of October, 2017, personally appeared, Jack Wallace,
Duly Authorized Agent of the Burlington Harbor Marina, LLC, and acknowledged this instrument by him,
sealed and subscribed to be his free act and deed, and the free act and deed of the Burlington Harbor Marina,
LLC

Before me, 4 // g /)

otary Public

Collcen tori og-n
Commission Expires 2/10/2019
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Exhibit “A”
To Development Agreement
Legal Description of the Marina Lot

Being a lot of land containing 0.632 acres, more or less, as shown as Parcel C on a Plan entitled
“Proposed Lot Line Adjustment of Parcels B &C of City of Burlington at Proposed Burlington Harbor
Marina 234 Penny Lane, Burlington, VT™ dated January 24, 2017 and prepared by Civil Engineering
Associates, Inc. and recorded in Map Slide 534D of the City of Burlington Land Records.

Also being a portion of property conveyed to the City of Burlington in the following deeds:

1. Quitclaim Deed from Charles M. Hays and Edward C. Smith, Receivers, and Central Vermont
Railroad Co. to the City of Burlington, dated July 14, 1897 and recorded in Miscellaneous
Volume 42 at Page 418 of the City of Burlington Land Records.

2. Warranty Deed from Central Vermont Railway, Inc. to The City of Burlington dated April 29,
1942 and recorded in Volume 117 at Page 632 of the Burlington Land Records.

The leased premises shall include non-exclusive easements and rights of way over Penny Lane and all
other existing travelled ways necessary for pedestrian and vehicular access to the Marina Lot and for the
construction, maintenance and use of the Project and the Marina Lot. These easements and rights of way
shall include the right to access the Marina Lot from Penny Lane and the East Parking Lot to the area
between the City of Burlington Water Department Building and the City of Burlington Electric
Department Building, as well as to the parking lot, located on the southerly side of the City of Burlington
Water Department Building

Reference is hereby made to the aforementioned instruments, the records thereof and the references
therein in further aid of this description.
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Exhibit “B”
To Development Agreement

Proposed Conditions Plan

See attached
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EXHIBIT C

TERM SHEET — GROUND LEASE
Ground Lease Terms:

o Location: 234 Penny Lane, Burlington, VT (see proposed Site Plan — Exhibit
B).

o Landlord: City of Burlington
o Tenant: Burlington Harbor Marina, LLC

o Commencement date: Upon satisfaction of Lease Preconditions described in
Development Agreement.

o Construction Term: 2 Years after Commencement Date or until commencement
of operation of Marina, whichever is earlier, but in no event later than May 1,
2019, to be extended if the Permit Contingency Period is extended in accordance
with the Development Agreement (“Construction Term”).

o Operating Term:
40 years following termination of the Construction Term (“Operation Term”™).

Tenant Improvements: All Tenant improvements to the real property subject to the Lease,
shall be the property of the Tenant through the term of the Lease. Upon expiration of the
Operating Term, the ownership of all improvements to the leased real property, including
the wave attenuator with all appurtenances, improvements made with TIF funds, and
floating docks and appurtenances, including but not limited to, dock boxes and pedestals,
shall revert to the Landlord and all remaining personal property, including the floating
barge and building, equipment, furniture, and inventory, shall remain the property of the
Tenant.

o Annual Construction Term Rent: 0$ for first 12 months. Then $12,000 payable in
pro rata monthly amounts for second 12 months or until conclusion of
Construction Term. :

o Annual Rent — First Year of Operating Term:
$27,500 Base Rent plus Additional Rent of 5% of total Marina revenue amount
that exceeds $565,000. Base rent is payable in four (4) equal installments paid
quarterly in advance. Additional Rent is due in arrears the following (2") year
with the June 1 payment. In the event the commencement of operation of the
Marina occurs after July 15™ resulting in a partial season the Base Rent will be
adjusted pro rata with the remaining quarterly payments due. The First year of
operation would then conclude on December 31% of that year.

o Annual Rent after First Year of Operating Term:

$55,000 Base Rent plus Additional Rent of 5% of total Marina revenue amount
that exceeds $1,130,000. $55,000 Base rent shall be adjusted annually to reflect
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EXHIBIT C

the change in CPI-U from one lease year to the next and shall be payable in two
(2) equal installments paid in advance on January 1 and June 1. Additional Rent is
due in arrears for the previous year and is due with the June 1 payment.

o Property Taxes: All property taxes, business personal property taxes and pro-rata
share of the Water Department’s PILOT relative to the area of the Marina Lot asa
percentage of the Water Department parcel it is a part of shall be paid by Tenant.
Specific details to be included in the Development Agreement and/or the Lease.

o Right of First Refusal: Landlord shall have right of first refusal on any sale of
the tenant improvements to the real property (as defined in the development
agreement) during the term of the lease. During the term of the Ground Lease,
Tenant shall have a right of first refusal on the sale of the land subject to the
Ground Lease.

o Assignment and Subletting: As permitted in the Development Agreement and as
otherwise agreed to in writing by the parties.

o Both Landlord and Tenant shall cooperate in providing information to the public
concerning their respective Marinas on their websites, particularly to avoid
confusion as to location and other details.

Parking Agreement:

o Parking in Ground Lease Parcel (Marina Lot): The ground lease shall provide that
BHM shall have the sole right to use the parking on the Parcel, subject to permit
and ADA requirements. Such ground lease and permitting is expected to allow
for vehicles to be permitted for up to 15 minutes in temporary loading/unloading
area(s) in the Drop Off Lot and parking for four (4) employees in the South Lot.

o Parking Agreement: In addition to parking provided under the terms of the ground
lease, the parties will enter into a parking agreement detailing the shared use of
the East Lot for in season Marina customer parking. Tenant will not be charged
for the twenty-three (23) spaces of designated exclusive seasonal use parking but
will be liable for its pro rata share of in season maintenance based on that number
of spaces and number of days of permitted use. The nineteen (19) spaces for
weekend and holiday use will be charged based on a formula of the existing Parks
and Recreation day rate times the number of applicable number of weekend days
and holidays.
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Exhibit “D”

To Development Agreement

Defresne Henry Report

See attached




DUFRESNE GROUP CONSULTING ENGINEERS

il stz PR w8, e, T 0500 {O80675.2007 | (13028240945 | je}info@riubeine wovr o www.dulresnegroup.com

July 7, 2015

Steve Roy, PE,
Burlington Public Works
53 Lavalley Lane
Burlington, VT 05401

Re:  Concerns regarding a Proposed Marina near the Water Treatment Facility
DG: 4150008 .

Dear Steve;

We are pleased to submit this engineering report addressing City concerns regarding a
proposed marina project adjacent to the Water Treatment Plant at 234 Penny Lane.
This report is based on the May 18, 2015 request for technical assistance.

Executive Summary:

Our analysis indicates that although the proposed marina requires almost no physical
improvements such as buildings and other "permanent” facilities, planned marina use
such as parking and access to the launching area on the south side of the treatment
building would unduly restrict chemical deliveries at the Water Treatment Facility.
Relocation of these facilities is possible, but there are disadvantages related to
alternative locations include land acquisition and extended traffic delay in the alleyway
during chemical deliveries. In addition, even if the liquid chemical fill stations are
relocated, access to the existing loading dock would still be required for dry materials.

Although our analysis indicates that many potential process enhancements that may be
required to meet future regulations could be completed without an expansion of the
existing roof lines, restricting available space for future unit operations would limit
flexibility in implementing potential treatment schemes. Finally our analysis indicates
that the security risk of long-term parking adjacent to the south wall of the facility would
not be acceptable.

Eight areas of concern previously identified by City Staff are further evaluated in regard
to a potential marina project in close proximity to the Burlington Water Treatment Plant

(WTP) on Penny Lane. We summarized the results of our investigations listed below by
the item of concern.
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1. The Water Plant footprint is bound by a small area which Is needed to perform
maintenance tasks. On example is removal of vertical turbine pumps from the ABW
filter area on the west side of the building. How can confiicts be averted?

Although the available area around the existing Water Treatment Facility is already
constricted and the marina project would further limit the area available for operational
tasks, we did not find that with the exception of chemical and dry goods deliveries
(which is discussed under Item 3) the proposed use of the areas identified by the

marina would unduly restrict maintenance tasks required to be performed by WTP
operational staff.

2. As future regulations develop that may require different treatment, can the area as
depicted with the Marina allow room to upgrade, replace, or expand the water
purification processes such as GAC or other technologies?

Although regulatory standards and requirements will likely be significantly more
stringent in the future, the facility has substantial flexibility due to a large pretreatment
unit operation which is not used. The unused tankage provides opportunity for both
Granular Activated Carbon (GAC) contactors that would reduce total organic carbon
prior to disinfection and for a Dissolved Air Floatation (DAF) unit that would support
enhanced coagulation to reduce total organic carbon (TOC) in the water applied to the
filters. Itis also recommended that new processes such as Miexe be reviewed, which
may allow effective treatment and eliminate the need for both of these unit operations.
In addition, conversion of primary disinfection using free chlorine to ultraviolet light units
would not require a building addition. Also secondary disinfection methods using
monochloramine could be completed without any roof line changes. The only potential
treatment method that would not be available to the facility would be ozonation. The
need to provide storage for large liquid oxygen tanks would conflict with the area
proposed for parking along the south side of the facility. An alternative location for
these tanks was not identified.

3. Delivery of chemicals and other materials for water treatment operations is a routine
occurrence and cannot be impinged upon by parking displacing this activity.

Chemical deliveries are made about twice per month to the loading dock on the
southeast side of the Water Treatment Facility. The existing access area south of the
facility is not adequate for the size of some of the existing trucks attempting to access
the loading dock and the chemical fill stations. The trucks spend hours jockeying into
position and in the past some trucks have been damaged without any vehicles parked in
this area. Although the marina developer would propose an increase in width of this
area, chemical deliveries to the existing fill stations would not be possible if cars are
parked in this area. This issue was identified as a significant conflict. Potential
mitigation measures were identified including use of the area for WTP employees only,
a valet system for marina staff to transfer cars when needed, and to relocate the
chemical fill stations to other areas. The alternative of using the area exclusively for
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WTP staff was viable but burdensome. The alternative of using marina personnel to
transport cars to suit chemical delivery was found not viable. The relocation of the
chemical feed lines may be feasible but required negotiation of turnaround areas with
the State of Vermont and possibly the Coast Guard. In addition, it should be recognized
that the flow of traffic through Penny Lane alleyway will be greatly constricted during
chemical deliveries. We estimate the cost of relocating the chemical fill stations at
$40,000, not including land acquisition or the alternative access to the State boat
launch.

4. Our active 30-inch water intake is laid an the lake bottom and cold be susceptible to
boat anchors or sinking docks/vessels from storm events. What types of mitigation
measures could be implemented.

The potential effects of the marina project on the intake line were investigated and
found not to be significant. However, methods yet to be defined for anchoring the dock
system to the lake bottom should be reviewed for potential effects on the intake line
after specific methads are proposed.

5. There are extensive water utilities on the west side of the filter plant near the existing
picnic shelter.

Marina officials propose use of the area near the picnic shelter to be used as boat
storage, maintenance, loading, and launching area. This area is underlain by numerous
large diameter pipes and appurtenances. After analysis of the potential wheel loading
effects on these existing pipes, concrete encasement is recommended for protection of
two large diameter pipes. This work is estimated at $35,000 not including porous
pavers for restoration of the surface. In addition, in order to facilitate the marina project
the existing flow control vault is recommended to be demolished and the meter
relocated for an estimated construction cost of $25,000.

6. There are extensive water and electric utilities on the north side of the alley that
must be unhindered by above activities other than the roadway itself.

The developer indicated there were no plans for this area and this item was not
investigated.

7. Determine if the plans to remove an existing earthen berm on the south side of the
water plant to accommodate additional parking for the proposed marina will
compromise the integrity of the structure. This will most likely require a structural
analysis of the wall to ensure its stability with appropriate factors of safety due to
reduced support.

In order to maximize the available space for the westerly boat loading area and for

parking along the south side of the Water Treatment Facility, a grass berm is proposed
for removal. This would lower grade by four feet in this area which is a concern for
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protection of existing utilities and for frost penetration along the footing in this area.
After structural analysis, there is concern that the existing footing would not have
adequate protection in the southwest corner of the building where the slab is stepped up
for the ABW filter. We estimate the cost for protecting the building footings at this
location at $100,000. But most of the footing along southerly elevation is not affected
by the four foot grade modification. However, concrete encasement and insulation is
warranted in this area for protection of utilities. The cost for this encasement and
insulation is estimated at $25,000.

8. An additional task was included in the scope of services to review existing security
measures at the Water Treatment Facility and make any recommendations for
improvement if deemed necessary based on any security implications related to the
potential marina project.

Security measures were investigated and found to be inadequate at the facility given the
open public atmosphere around the facility and the existing system should be
investigated and upgraded by a security firm. The potential for long-term parking
directly adjacent to the south wall as proposed by the marina developer was found to
pose significant adverse risks and found to be not acceptable for security reasons.

Planning Objective:

Conduct an engineering review of previously identified local concerns regarding
construction and operation of d proposed marina project as it affects the current
operation and potential future expansion or upgrade of the Water Treatment Plant
(WTP). With one additional task, the concerns previously identified by Public Works
officials are as contained in the request for technical assistance and our proposal of
June 1, 2015. These concerns are as follows:

1. The Water Plant footprint is bound by a small area which is needed to perform
maintenance tasks. One example is removal of vertical turbine pumps from the
ABW filter area on the west side of the building. How can conflicts be averted?

2. As future regulations develop that may require different treatment, can the area
as depicted with the Marina allow room to upgrade, replace, or expand the water
purification processes such as GAC or other technologies?

3. Delivery of chemicals and other materials for water treatment operations is a
routine occurrence and cannot be impinged upon by parking displacing this
activity.

4. Our active 30-inch water intake is laid on the lake bottom and couid be
susceptible to boat anchors or sinking docks/vessels from storm events. What
types of mitigation measures could be implemented?

5. There are extensive water utilities on the west side of the filter plant near the
existing picnic shelter.

6. There are extensive water and electric utilities on the north side of the alley that
must be unhindered by above activities other than the roadway itself.
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7. Determine if the plans to remove an existing earthen berm on the south side of

the water plant to accommodate additional parking for the proposed marina will
compromise the integrity of the structure. This will most likely require a structural
analysis of the wall to ensure its stability with appropriate factors of safety due to
reduced support.

8. An additional task was included in the scope of services to review existing

security measures at the Water Treatment Facility and make any
recommendations for improvement if deemed necessary based on any security
implications related to the potential marina project.

Existing Information:

The informational database for this was provided by both the City of Burlington as
relating to the design and operation of the Water Treatment Facility and the marina
developer and their consultant. The database is summarized as follows:

1.
2.

3.

A set of Record Drawings dated May of 1981.

A set of Record Drawings dated October 1993 for the CT Improvement Project
by Hoyle, Tanner & Associates, Inc.

A 1"=20 feet Progress Plan for the Burlington Harbor Marina Project showing
Existing Conditions Partial Site Plan dated 6/3/2015 Drawing No. C1.0 by Civil
Engineering Associates, Inc.

A 1"=50 feet Progress ‘Plan for the Burlington Harbor Marina Project showing
Existing Conditions Partial Site Plan dated 6/3/2015 Drawing No. C1.0 by Civil
Engineering Associates, Inc.

Information provided by City staff regarding existing operational methads and
historical data for the Water Treatment Facility.

Engineering Analysis:

Our analysis of the potential adverse effects on the Water Treatment Facility is
described by task as follows:

1. Conflicts with Maintenance Tasks:

Based on the November 13, 2014 lllustrative Plan prepared by the developer, the
marina project would utilize the area between the south wall of the Water Treatment
Facility and the fence that borders the northern boundary of the Coast Guard
Building and all lands to the west of the Water Treatment Facility as shown in Figure
1. Based on presentations and discussions with the developer, Burlington Harbor
Marina, LLC, at the initial project meeting on June 18, 2015, the planned uses
include:

a.

South Side:

1) Access to and from the boat loading and unloading area
2) Short and long-term parking for boat owners

3) Temporary storage of boats awaiting launch

4) Storage of some boats over the winter
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b. West side (from south to north):

1)

unloading boats

Pavilion

Crane base (or use of a portable wheel based crane) for loading and

Unloading and launching boats using the crane
Holding area for boats awaiting maintenance or loading
Public dock access ;
Floating Marina support building
Short-term parking

Based on discussions with operational staff at the Water Treatment Facility, we

inventoried the routine and infrequent maintenance tasks at the Water Treatment
Facility that would potentially conflict with planned usage or activities at the marina. The
tasks that conflict with the area of planned marina usage are shown by location in
Figure 2 and described in Table 1.

TABLE 1

AREAS OF POTENTIAL CONFLICT
POTENTIAL MARINA PROJECT
BURLINGTON, VERMONT

JULY 1, 2015

Area Description

“WTP Use

Proposed Marina Use

‘Southwest WTP Building
Corner (Area A on Figure 2),

Crane location to removef/install
stage 1 filtered water pumps.
Estimated frequency is twice
every ten years for about half a
day (remove and then reinstall
a month later).

Access to the boat loading and
unloading area. Short and long-
term parking for boat owners.
Temporary storage of boats
awaiting launch. Storage of some
boals over the winter.

Southwest area between
Coast Guard Fence and
South WTP Building Wall
Location Area B on Figure 2.
Under the marina project, the
proposed madifications
include removal of the berm
to allow parking adjacent to
the WTP building.

Berm at South Wall provides
cover and protection of
numerous underground utilities.
The existing access area
facilitates bulk tank chemical
deliveries. These deliveries
currently average about twice
per month. The existing access
area barely provides sufficient
access for deliveries.

Access to the maintenance crane
and the boat loading and
unloading area via the central
portion of the proposed parking
area. Short and long-term parking
and limited winter boat storage
would be along the north and
south portions of this area.

“Picnic Area west of WTP
Area C on Figure 2.

Numerous underground utilities
including a flow meter vault.
There are several large
diameter pipes with shallow
bury depth in this area.

“Access as staging area for the

boat loading and unloading using
crane. Area would also be used
for boat maintenance.

Area northwest of Main Piant
shown as Area D on Figure 2

Access for large vacuum truck

for removal and/or replacement

| of sand media.

Green space and pedestrian walk
way.
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As described in Table 1, there are some usage conflicts in the southern and western
areas as follows:

A. Area A. Under the marina project, a portion of this area would be used for
parking and for loading and unloading boats using a permanent or portable
crane. This proposed use would at very infrequent time’s conflict with the
required maintenance procedure of removing or reinstalling filtered water pumps
that are removed through roof hatches in the roof using a crane. The need would
not be predictable but is likely not immediate since there are three pumps and
only one pump is required to meet typically daily demand. Removal of a pump
could be scheduled a week or so after the need arises. The procedure would
take about four hours for mobilization, pump removal (or installation), and
demobilization and is estimated to occur about three times every ten years based
on the life of such mechanical systems. Potential mitigation measures would
include:

1. Notification of marina staff by WTP staff of the need for a portable crane at
the location shown to remove or install the pump/motor. Marina staff would
convey the need to set up a crane to remove the pump/motor and barricade
the area to prevent parking or storage by uninformed individuals. However,
since some vehicle owners may likely be out of touch for over a week, it
seems beneficial that the marina owners would require vehicle keys be left
with the marina management for such a situation.

B. Area B. Under the marina project, long-term parking and winter boat storage
along the south wall of the Water Treatment Facility and the northern fence of the
Coast Guard complex would restrict bulk delivery of chemicals to the WTP.
Potential mitigation measures could include:

1. Eliminate winter boat storage in this area. In addition to restricting access for
bulk delivery, winter boat storage would hamper effective snow removal.

2. Utilize the area for parking for WTP employees only and open areas formerly
used by WTP staff for Marina customers. WTP administrative officials would
have control of employee parking and could coordinate temporary restrictions
for bulk deliveries.

3. Require valet parking where the marina manager would have access to all
vehicles in long-term parking. The vehicles would be removed and returned
as required to facilitate bulk deliveries. Based ori the current chemical
delivery frequency of once every two weeks, coordinating and accomplishing
vehicle relocations would appear to be onerous. In addition, if the delivery
frequency increases due to enhanced coagulation or ozonation, it appears the
frequent vehicle relocation concept would not be viable.

4. Although not discussed with the City Fire Chief, it is likely that long-term
parking directly adjacent to the south wall of the water treatment building
would unduly restrict access for emergency vehicles and would not be
endorsed as a viable concept.
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2. Potential improvements due to future regulations:

The need to construct additional facilities to meet increasingly stringent standards is
perhaps the most significant issue of concern when considering the potential marina
project. Once the real estate surrounding the facility is lost to the marina project, it will
set increased constraints for potential future projects, which have not yet been defined.
Transferring partially treated water to a remote location for additional treatment due to
such land constraints and back to the existing plant for additional unit operations is
expensive on both a capital cost and annual cost basis.

The Water Treatment Facility for the City of Burlington withdraws and treats water from
Lake Champlain to meet all current state and federal water quality standards. Currently,
the facility produces water in conformance with these parameters. Water quality
standards are set by the Environmental Protection Agency (EPA) and are constantly
evolving. In fact, EPA is charged with setting maximum contaminant levels (MCL's) for
new contaminants on a continuing basis. Twenty years ago few waterworks
professionals could have predicted the extensive set of regulations now governing the
production and treatment of drinking water.

The historical growth and severity of Federal regulations allows one to confidently
predict that water quality standards will be even more stringent in future decades. As
one would expect, equipment and tankage needed to comply with the more stringent
quality standards will create the need for more expansive and more complex facilities.
These new and enhanced unit operations will typically require more space to house and
support these facilities. Although less so in most Vermont communities, growth due to
population increases will further create a demand for larger water treatment facilities.

Offsetting the trend for larger more expansive facilities is the exponential rate of growth
in technology in the water treatment industry as well as in related disciplines such as
electrical, instrumentation, and mechanical systems. The WTP in Burlington is an
example of a facility benefitting from such technological advances. Prior to the upgrade
project in 1981, Burlington used conventional water treatment facilities, which required
Separate unit operations for rapid mix, slow mix (or floceulation), sedimentation,
filtration, and disinfection. A significant innovation in water treatment in the late 1970's
was the development of a combination flocculation and sedimentation basin. This
innovation was the main objective of the 1981 filter plant renovation project in
Burlington. This use of a single basin for flocculation and sedimentation was referred to
as a solids contact clarifier. This multipurpose tank allowed for a 50% reduction in floor
space when compared to the older “conventional” treatment technology. This multiuse
basin which was further enhanced with baffles and plate settlers to allows increased
application rates to allow twice the water through as compared to the original solids
contact clarifier resulting in another 50% reduction in floor space for treating the same
flow. In 1981 Burlington officials pursued this alternative and constructed this
pretreatment unit operation with a product known as a “super-pulsator”.
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Innovation continued exponentially after the Burlington upgrade project was completed,
Adsorber clarifiers allowed much better pretreatment clarification with only 40% of the
area previously required for a “super-pulsator”. Dissolved Air Floatation methods of
pretreatment reduce space requirements even further. On high quality sources of
supply such as Lake Champlain, membrane alternatives now allow for superior water
treatment without the use of any pretreatment basins. Future innovations may yet
reduce requirements for buildings and infrastructure to even greater degrees.

Operationally, better operators, better blended coagulants, new coagulant aids,
advanced feed pumps, more reliable analyzers and the use of supervisory control and
data acquisition (SCADA) systems allow consistent production of high quality drinking
water at higher application rates (and much reduced floor space requirements).

The need for larger facilities to meet increasingly stringent water quality regulations
versus the advances in technology which allow water works professionals to do more
with less is the backdrop for this evaluation.

Current and Anticipated Future Regulations:

There are primarily three sets of regulations that set water quality standards for
Burlington and all other surface water treatment facilities nationally. These regulations
or “Rules” include:

e Stage 1 Disinfectants and Disinfection Byproducts Rule (S1D/DBPRY).
« Stage 2 Disinfectants and Disinfection Byproducts Rule (S2D/DBPR).
¢ Long-term 2 Enhanced Surface Water Treatment Rules (LT2ESWTR),

The S1D/DBR sets maximum residual disinfectant levels (MRDL's) for chemical

disinfectants, as well as maximum contaminant levels (MCL's) for disinfection
byproducts (DBP's). These values are shown in Table 2.
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TABLE 2
MAXIMUM LEVELS FOR DISINFECTANTS AND DISINFECTION BYPRODUCTS
STAGE 1 DISINFECTANTS AND DISINFECTION BYPRODUCTS RULE
BURLINGTON, VERMONT
_JUNE 30, 2015
" WRDL (mglL) | Compliance Based On |

Disinfectant Residual

" Chiorine - 40(asChk) | AnnualAverage
Chloramine [ 40(asChk) | Annual Average
Chlorine Dioxide | 0.8 (as Ciog) Daily Samples
| Disinfection Byproducts MCL {mg/L) | Compliance Based On
* Total Trihalomethanes (TTHM) |~ " 0.08 " Annuai Average
~Haloacetic Acids (HAAs) | 0.08 | " AnnualAverage
== Chiorite | TTq Monthly Average |
" Bromate [ 009 ~ Annual Average
Notes: . T T
1. MRDL indicates Maximum Residual Disinfectant Level
2 MCL indicates Maximum Contaminant level.

Based on data collected at distribution system monitoring sites, a running annual
average (RAA) is calculated to determine compliance. Under the S1D/DBPR all sites
could be averaged for compliance.

One of the greatest challenges for public community water systems, including
Burlington, has been compliance with the MCL's for THM's and HAASs's as set in the
S1D/DBPR. Vermont systems treating surface water with typical total organic carbon
(TOC) concentrations found in upland ponds and lakes that also use chlorine as a
primary disinfectant are prone to DBP concentrations above 60 parts per billion (ppb)
and 80 ppb for HAA's and THM's especially in the late summer and early fall when the
organic levels are highest. Also, systems using free chlorine as a secondary
disinfectant with geographically expansive water distribution systems with long
detention times, such as Burlington, are especially challenged.

Also regulated under the S1D/DBR is the amount of total organic carbon (TOC) that is
required to be removed. The amount removed depends on the source water TOC and
the alkalinity of the source water. The removal of TOC usually reduces the potential
production of DBP’s. Required removal percentages of TOC are shown in Table 3.
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TABLE 3
REQUIRED REMOVAL OF TOTAL ORGANIC CARBON
BURLINGTON, VERMONT
JUNE 30, 2015

" Source Water Total | Source Water Alkaiinity (mg/Las CaCosy)
Organic Carbon(TOC) | ... .. PR
(mgiL) 0-60 >60-120 >120
TTS2040 T o 25.0% 15.0%

>4080 | 450% |7 3mo% | o

>8.0 500% | 40.0% | 30.0%

TOC sampling and analysis in Burlington indicates that the existing facility is in
compliance with the above TOC removal criteria.

The Stage 2 Disinfectants and Disinfection Byproducts Rule (S2D/DBR) continues to
build on the goals and procedures set forth in the S1D/DBPR. The MCL'’s for TTHM
and HAAs remain the same as levels set forth in the S1D/DBP Rule at 80 ppm for TTHM
and 60 ppb for HAAs. However, compliance has changed from using the system-wide
running annual average (RAA) to a locational running annual average (LRAA) at
specific locations in the distribution system based on distribution system analysis. The
sampling locations were selected at sites known to have the highest TMH and/or HAA
levels. DBP compliance at specific system locations is the most significant and
challenging issue brought forth in the S2D/DBR

Although DBP’s are the focus of the S2D/DBP Rule, the microbial constituents are the
focus of the Long-term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR).
Since Cryptosporidium oocysts are very resistant to inactivation using free chlorine, this
pathogen is a target of this Rule. Cryptosporidium is a protozoan pathogen of the
Phylum Apicomplexa and causes a diarrheal iliness called cryptosporidiosis. Other
apicomplexan pathogens include the malaria parasite Plasmodium, and Toxoplasma,
the causative agent of toxoplasmosis. Unlike Plagmodium, which transmits via a
mosquito vector, Cryptosporidium does not utilize an insect vector and is capable of
completing its life cycle within a single host, resulting in oocyst stages which are
excreted in feces and are capable of transmission to a new host.

The LT2ESWTR set a maximum contaminant level goal (MCLG) of zero for
Cryptosporidium, and requires that systems utilizing filters provide at least a 2-log
(98.0%) removal. The Rule also provides new maximum levels for combined filter
turbidity as well as requirements for continuous turbidity monitoring of individual filters.
Future regulations will target watersheds that may have susceptibility for large numbers
of Cryptosporidium and will likely require more than 99% removal for this chlorine
resistant pathogen.
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As part of the LT2ESWTR, public water systems must execute a disinfection profiling
and benchmarking program. Systems that produce finished water with TTHM or HAAs
levels below 0.064 mg/L or 0.048 mg/L (respectively), or systems which plan to modify
their disinfection technique previously approved are required to create a disinfection
profile and benchmark. The purpose of the disinfection profiling and benchmarking
program is to ensure that any changes made to a disinfection regime to meet the
S2D/DBP regulations will not adversely affect the ability to control microbial pathogens
as required under the LT2ESWTR.

As the TTHM and HAAs levels In Burlington are at times both above the 0,064 ms/l and
0.048 mg/l levels, a disinfection profile will be required prior to making any modifications
to the current disinfection scheme.

The profile described in the LT2ESWTR is a log of daily monitoring of the log
inactivation for viruses. The benchmark is then computed from the daily values and is
described as the average of the lowest monthly inactivation values. ' The plant operator
maintains this log of chiorine residual and concentration-time (CT) values provided.

The Surface Water Treatment Rule (SWTR), which preceded the LT2ESWTR, was
promulgated in 1984. Under this Rule, concentration-time (CT) tables were developed
to assure adequate disinfectant contact time prior to the first customer. This early Rule
and the related guidance manuals set minimum concentration-time requirements (CTr)
for various inactivation goals based on both Giardia Lamblia and virus for different
disinfectants.

In the SWTR, surface water treatment facilities are required (in addition to other
requirements) to remove or inactivate 99.9% of the giardia cysts (or a three log
removal/inactivation). Properly operated surface water treatment facilities for the type of
direct filtration plant used in Burlington are assumed to remove 99% of the giardia cysts.
This leaves another 90% (one log) of the remaining giardia cysts to be inactivated by
disinfection.

Reaching an effective balance between the LT2ESWTR and the S2D/DBPR s referred
to as simultaneous compliance and has created a significant challenge for water
treatment operators across the country.

In addition to DBP issues, other potential water quality issues loom on the horizon.
These issues may include removal requirements for pharmaceuticals, manganese, and
new microbial, inorganic, and synthetic organic contaminants. Currently there are
numerous potential contaminants monitored under the unregulated contaminant
monitoring rule. It is likely that some of these contaminants will someday be regulated
with MCL's set at very low levels which may or may not require additional unit
operations for Burlington. Cyanobacteria and Cyanotoxins (better known as blue-green
algae) are listed on EPA's Candidate Contaminant List. Many other countries (including
Canada) have developed regulations for these contaminants based on the World Health
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Organization provisional guideline for drinking water of 1.0 ppb. Unfortunately, many
typical unit operations are not effective for removing these toxins. In fact peroxidation
with chemicals such as potassium permanganate should be avoided to prevent lyses of
cells. However, enhanced coagulation is effective in removal of most of the intracellular
toxins. In addition, GAC have been found to be very effective for removal of these
toxins. Ozone has been found to be very effective in oxidizing extracellular toxins.

In discussions with Ray Solomon, the potential future regulations that appear to be
factors for Burlington in the next decade include limits on chlorate and strontium.
However, he feels that as lang as the hypochlorite solution remains “fresh”, neither
parameter should be an issue for Burlington. Ray underscored that the primary factor
for Burlington for the next decade will be compliance with current and anticipated
modifications of the Stage 2 Disinfectants/Disinfection Byproduct Rule.

Burlington's Existing Water Treatment System:

The Water Treatment Facility in Burlington obtains raw water from Lake Champlain,
which is the sole source of supply for Burlington and their consecutive systems. There
are emergency interconnections with other systems, but these connections are not
capable of meeting all system demands and the Burlington Water Treatment Facility is
required to meet customer demands.

Water is withdrawn from an intake screen located on the lake bottom about 4,000 feet
into the lake at depth of about 40 feet. Raw water is withdrawn from the intake through
a 30-inch diameter ductile iron ball and socket pipe water main laid along the lake
bottom. There are several raw water sampling lines and chemical feed lines located
within the raw water pipe terminating within the intake pipe near the intake screen.

The intake pipe is inspected from time to time using divers. The latest inspection
completed in 2005 shows the exterior of the intake pipe completely encased with zebra
mussels. Photos obtained by the divers indicate that there has been erosion of the
lake bottom material under the pipe leaving the length of pipe segments only supported
by the bell of the pipe. These photos attest the strong currents inside the breakwater
even at the lake bottom. This situation also leaves the pipe susceptible to being
“hooked” by an anchor, which depending on the surface conditions and boat size, could
cause displacement of the intake pipe. However, we view this potential issue to be less
significant due to the properties of ductile iron pipe material, the joint configuration
allowing for watertight conditions even when displaced up to 15 degrees, and the long
length of intake pipe. The submerged weight of the intake line is about 4.9 tons per 100
feet. The raw water sample lines and pretreatment lines are well protected within the
intake pipe and are not susceptible to damage due to improper anchoring.

Raw water is drawn into the intake screen and potassium permanganate is added to
control zebra mussels. The treated raw water is pulled through the intake line and into
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the raw water pump station located to the north of the Water Treatment Facility and
west of the Burlington Electric Department building. A powdered activated carbon
(PAC) feed system is located within the raw water pump station for use during
infrequent occasions when lampricide is fed into some river inlets to the lake.

Raw water passes through the raw water pumps and into the Water Treatment Facility
building and coagulants are fed at the premix basin. The facility uses low feed rates of
aluminum sulfate (alum) as the primary coagulant and feeds a cationic polymer as a
coagulant aid. The coagulated water passes through one of the two “super-pulsator”
basins (the baffles, plate settlers, and vacuum pulsator have since been removed). The
water receives no treatment within this basin with the exception of contact time for
coagulation and some flocculation. The coagulated water then normally passes onto a
traveling bridge filter commonly referred to as an automatic backwash (ABW) filter. At
this time, the ABW filter is being rebuilt and has been bypassed and coagulated water is
pumped directly to the mono-media sand filters. This method of treatment will continue
until the ABW filter is placed back on line, which is scheduled for late July.

After the ABW filter, the filtered water is re-pumped and also receives additional alum
and polymer and passes onto mono-media rapid sand filters for final filtration. After this
second stage filtration, sodium hypochlorite is then added into the filtered water for
primary disinfection.

The chlorinated water then passes through two baffled 170,000 gallon clearwells in
series. After CT requirements are achieved, finished water is withdrawn using high
head pumps and transferred into the distribution system.

System Demand:

Total system demand (monthly averages) for the past three years (2010 to 2014) varied
between 3.4 millian gallons per day (mgd) and 4.8 mgd. The average day demand for
the period was about 4.11 mgd and the general trend shows decreasing system
demand with time of about 140,000 gallons per year. Based on this trend, we do not
anticipate significant increased demand due to growth.

The maximum day demand is 7.5 mgd and the treatment plant can produce 10 mgd on
a consistent basis, which demonstrates adequate treatment capacity to meet current
maximum day demand.

Vermont Engineering Feasibility Study for OBP Reduction:

In late 2008, as a result of the imminent promulgation of Stage 2 Disinfectants and
Disinfection Byproducts Rule and due to intense public concerns over the conversion
from free chorine to monochloramine at Champlain Water District, the State of Vermont
contracted with AECOM to complete a feasibility study for ten Vermont systems facing
compliance issues under the S1D/DBP Rule. Potential process enhancements were
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evaluated in a March 2010 Engineering Feasibility Study on the Costs of Treatment
Options for Reducing Disinfection Byproducts in Public Drinking Water Systems for the
Vermont Department of Environmental Conservation (DEC). Burlington was one of ten
systems evaluated for potential improvements to comply with Stage 2 Disinfectants
Disinfection Byproducts regulations.

Computer models used by AECOM indicated that it was likely that, at some point in the
future, Burlington would have to reduce disinfection byproducts (DBP’s) to meet
regulations and these models indicated that there was only a limited potential benefit
using existing control systems operationally available at the facility such as powdered
activated carbon, reduced CT, and lower finished water chlorine concentrations with
new chlorine booster stations constructed in the distribution system. In this 2010 report,
several alternatives were developed for Burlington to control DBP’s including:

e Conversion of the Super-pulsator to a Dissolved Air Floatation (DAF) unit for
increased total organic carbon (TOC) removal using enhanced coagulation.

« Conversion from using free chorine as a secondary disinfectant to using
monochloramine as the secondary disinfectant.

o Potential use of ultraviolet light units for primary disinfection.

Based on our analysis, the conversion of one of the Super-pulsator units to DAF units
and the use of UV disinfection would likely not require additional space beyond the
current roof lines. In addition, chemical tanks and feed equipment necessary for
conversion from free chlorine to monachloramine for secondary disinfection could be
provided without any expansion beyond the current roof lines.

One unit operation that was not projected for use at Burlington in the 2010 report was
Granular Activated Carbon (GAC) contactors. These units would require substantial
space for the units themselves, as well as space for the potential transfer pumping
systems. In addition there would be space needed on site for bulk handling operations
when adding, removing, or replacing GAC. This bulk handling operation is required on
about an annual basis.

Based on analysis of current and potential future regulations and analysis of the
treatment facility and the raw water quality, we feel that it is most probable that
Burlington will have to implement measures to reduce disinfection byproducts to meet
either current Stage 2 Disinfectant/Disinfection Byproduct Rule requirements or future
reduced and expanded requirements for DBP removal. In addition, based on the single
relatively shallow intake, we feel it is possible that although Burlington does not
currently experience any taste and odor events, such episodes may occur in the future
due to increased algal events.

In review of the 2010 Feasibility Study for Burlington and our analysis of future
treatment requirements, we agree that there is little benefit to be obtained via
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operational practices that have not already been implemented. Pre-chlorination prior to
stage 2 filtration has already been discontinued and has had a beneficial effect on
reducing DPB's. The alternative of using the powdered activated carbon feeder at rates
less than 25 ppm would likely not have a significant beneficial effect and at rates over
25 ppm would be problematic for direct filtration. Finally reducing the clearwell level to
reduce retention time during the warmer months (when precursors are highest) would
also likely not achieve significant benefits.

We agree that the most applicable additional unit operations needed to reduce DBP's
that should be considered include the following:

1. Conversion from free chlorine to monochloramine for secondary disinfection.

2. Conversion of the Super-pulsator to a dissolved air floatation unit for use with
enhanced coagulation to remove additional precursors. Converting to DAF
would allow the State of Vermont to credit the facility with pretreatment and solids
removal prior to filtration and allow a 2.5 log removal credit rather than the
current 2.0 removal credit. This would reduce the inactivation requirement to 0.5
logs rather than the 1.0 log inactivation requirement currently in effect for the
direct filtration mode of operation.

3. Eliminating free chlorine as a primary disinfectant. In the 2010 Feasibility Study,
ultraviolet light was recommended for consideration and we feel that the recent
research indicating significantly higher doses for viral inactivation limits the
effectiveness of ultraviolet light for primary disinfection, unless a very high
dosage is provided for at a significant annual cost for electricity. Using both
ultraviolet and free chlorine to achieve adequate viral inactivation would appear
to threaten or defeat the goal of reducing chlorine related byproducts. However,
we do feel it is likely that converting from free chlorine to ozone would have
advantages that would favor its use. For instance, using side stream ozonation
for primary disinfection. The raw water could also be pre-ozonated near the
intake stream for possible taste and odor control without forming chlorinated
byproducts. The potassium permanganate feed system could be eliminated.
The ozonated raw water would convert much of the Natural Organic Matter
(NOM) to Biodegradable Organic Carbon (BDOC). This BDOC should be
removed during treatment to prevent potential for regrowth in the distribution
system. The traveling bridge filter could act as a biological filter to accomplish
this goal using GAC media. According to tracer studies, the baffled clearwells
provide adequate detention time at current free chlorine residuals to meet CT
requirements. However, during cold temperatures, the CT provided is not
significantly above the CT required. If future requirements increase the minimum
log inactivation, additional clearwell volume would likely be required for primary
disinfection using chlorine. However, additional clearwell volume would not be
required using ozone for primary disinfection, which is about ten times more
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effective than free chlorine for pathogen inactivation. Under the alternative of
using ozone for primary disinfection, secondary disinfection would be achieved
using monochloramine, which is manufactured on site using sodium hypochlorite
and liquid ammonium sulfate.

Based on our analysis, we feel that it is most likely that Burlington may have to
implement measures that will require capital improvements to control disinfection
byproducts using one or more of the following concepts listed in order of lifecycle cost:

» Conversion from free chlorine to monochloramine for secondary disinfection.

s Conversion of the Super-pulsator to a dissolved air floatation (DAF) unit for use
with enhanced coagulation to remove additional precursors.

o Conversion from free chlorine as a primary disinfectant to ozone.

Technically if DBP sampling and analysis signaled the need to reduce DBP
concentrations to comply with the Rule, it would seem logical to follow the mitigation
steps in the order as listed above. For instance, the initial step would be converting
from free chlorine to monochloramine for secondary disinfection. If DBP concentrations
did not drop sulfficiently, officials would proceed with the second step of implementing
enhanced coagulation using DAF. Finally-if Federal regulations set lower levels of
chlorinated byproducts or raw water characteristics change and precursors increase to
problematic levels even after steps 1 and 2, Burlington officials would continue to step
3, converting from free chlorine for primary disinfection to ozone.

Although monochloramine has been used in many parts of the country in some cases
for almost a century, there was substantial concern raised when nearby Champlain
Water District converted from free chlorine to monochloramine about a decade ago.
However, due to the successful experience at CWD, this phobia toward use of
monochloramine as a secondary disinfectant may have diminished. Under the Vermont
Water Supply Rule, there are only two alternatives for secondary disinfection including:

e Free chlorine, which is known to cause increased regulated byproducts
¢ Monochloramine, which has little effect for increased regulated byproducts

Loss of one of these two alternative disinfectants would severely restrict Burlington's
ability to comply with existing and future regulations.

Burlington officials support open public discussion of alternate disinfection aiternatives
and would place significant weight on customer preference in any decision for
consideration of alternate disinfection measures. Should monochloramine not be
embraced by the customer base, it would likely be excluded as an alternative for
secondary disinfection and continued use of free chlorine would be required even
though it would increase regulated DBP's. If monachloramine is excluded for secondary
disinfection, the alternatives available to Burlington become much more expensive and
would include:
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» Conversion of one of the the Super-pulsator basins to a dissolved air floatation
(DAF) unit for use with enhanced coagulation to remove additional precursors.
* Use of Granular Activated Carbon (GAC) contactors to remove precursors from

the stage two filtered water prior to primary and secondary disinfection using
chlorine.

Ozone would remain as an available alternative for both pre-ozonation of raw water
followed by conversion of the traveling bridge filter for use as a biologically active filter,
and for primary disinfection. However, using ozone for primary disinfection seems to be
of limited benefit if free chlorine is used for secondary disinfection in the distribution
system.

Based on this discussion, Burlington should develop concept plans and contingency
procedures for implementing improvements and modifications to proceed with any of
the alternates indicted above. Until a master plan is developed to formalize future
improvements, Burlington should not limit the available area around the facility so as to
eliminate design and construction alternatives for implementing these alternatives. The
probable alternatives to comply with current and future regulations include:

1. Conversion from free chlorine to monochloramine for secondary disinfection.

2. Conversion of the Super-pulsator to a dissolved air floatation (DAF) unit for use

with enhanced coagulation to remove additional precursors.

Conversion from free chlorine as a primary disinfectant to ozone.

4. Use of Granular Activated Carbon (GAC) contactors to remove precursors from
the stage two filtered water prior to primary disinfection using chlorine.

w

We have completed an analysis of the implementation of these alternatives and noted
any effects related to the potential marina project.

Probable Alternatives to Comply with Future Requlations;

As described previously, although it is assured that future regulations will be more
stringent, one cannot accurately predict the extent and the implementation schedule for
these regulations. Therefore it would be prudent to provide for as much flexibility as
possible in protecting options yet to be defined. We describe the concepts and
characteristics for implementing the four most probable process improvements likely
needed to comply with future regulations.

Conversion from free chlorine to monochloramine for secondary disinfection:

This improvement is relatively straightforward to implement. After primary disinfection
using free chlorine, additional chemical feed points would be added prior to the finished
water pumps to combine sodium hypochlorite and ammonium sulfate at the correct feed
rates to produce monochloramine. Sample lines would be provided to insure the correct
monochloramine residual enters the distribution system.
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An additional chemical would be needed to generate the monochloramine and there are
several options available to obtain a source of ammonia. In this case, liquid ammonium
sulfate is the safest choice and is the most easily handled. This chemical would be
delivered by tanker trucks and stored in a bulk tank similar to alum and sodium
hypochlorite, which is currently delivered and stored in a similar manner.

The concept plan would be as shown in Figure 3.

Since there is sufficient space for the bulk tank, day tank, and feed pumps within the
existing chemical feed area, the only adverse effects imposed by the marina project,
would be the following issues:

o Constricted access during delivery and installation of an ammonium sulfate bulk
tank and feed system.

o More frequent bulk tank deliveries and continued conflict with vehicles parked on
the south side.

Conversion of one of the Super-Pulsator units for use as a dissolved air floatation (DAF)

unit for enhanced coagulation to remove additional precursors.

This alternative would be implemented to allow enhanced coagulation using
substantially more coagulants to combine with natural organic matter and precursors to
be removed in the DAF unit and in the filters prior to chlorination.

This alternative would be much more mechanically complex as compared to using
monochloramines as in addition to structural improvements within the former super-
pulsator the following support systems are required:

o Air compressors are required for injecting air into the coagulated water.

» Recycle pumps for injecting supersaturated water into the coagulated water.

» Floc concentrators and control valves and piping ta convey the floc removed to
the waste holding tank; perhaps from an average of twice per month to twice per
week.

Since these modifications are internal to the existing facility, the only adverse effects
posed by the marina project are as follows:

¢ Constricting the available staging areas available to the Contractor during
construction.

¢ More frequent bulk deliveries of alum and polymer and continued conflict with
vehicles parked on the south side of the facility.
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Conversion from free chiorine to gzone as a primary disinfectant:

This alternative would entail several systems to complete a working ozonation system.
Ozone would need to be generated from a source of oxygen. We have opted to
consider liquid oxygen at this concept stage as the mechanical systems necessary to
obtain dry oxygen from the air are complex, inefficient, and operationally intensive. The
oxygen gas would be stored in two pressurized bulk tanks located somewhere outside
the facility with access available for bulk gas delivery. Based on a monthty refill, two
2,000 gallon liquid oxygen tanks would be required. These tanks would need to be
accessible for deliveries with large (55 foot) tanker trucks.

An ozone generator system would be required to manufacture ozone from the pure
oxygen for use at the facility. This generator would have a significant electrical load that
would likely require modifications and upgrades to the primary electrical service,
standby generators, a transfer switch, and distribution wiring.

A side stream process pumping system would be required to convey process water
though an educter to mix ozone into the feed water. The ozonated water would then
pass through a degas vessel and the heavily ozonated water would pass into the
process stream. A positive method to trap excess ozone and for ozone destruction
would be required prior to atmospheric discharge. If the ozone is used both on raw
water and filtered water, care must be taken to protect the interior treatment building
spaces from ozone gas by trapping, collecting, and destroying the gas prior to
discharge. Based on a maximum combined ozone dose (both pre-oxidation and
primary disinfection) of 2.0 mg/l at 7 mgd, the ozone system would need a capacity of
about 117 pounds per day. However, based on historical demand, the typical feed rate
for ozone would be about 67 pounds per day. However, due to ozone conversion
inefficiency, about 700 pounds per day of liquid oxygen gas would be used for the
process.

The marina project would have some adverse effects on this process improvement
alternative as follows:

e The oxygen tanks would need to be positioned at a location conducive for bulk
gas delivery and be fenced to prevent unauthorized access.
« Bulk delivery to the oxygen tanks would be required on a monthly basis.

There is very little land available for storage of liquid oxygen adjacent to the facility that
can be accessed by large tank trucks. It seems that the only available site is along the
south elevation which would eliminate potential marina vehicle parking and prevent
access to the marina crane area. We have developed a concept plan for this alternative
in Figure 4.

Page 23 of 42 Report Burlington WTP Issues —Potential Waterfront Marina Project  Dufresne Group



JINOWY¥IA 'NOLONIT¥NE
NV71d DILVINTHOS
JINY.L 3OVI0LS NIDAXO dInNdI1
¥ TANDIA
JLOAM0¥d VNINYIN NYIHLYON TVLINILOG

Y
o
o
"

hve
i

I
n_'g
gty w
s
¥

il

o
$10T 6T INAT hdaa
ANSTINO 3 A4 pyg
3va untig
INYN g
ol Sy
200000 » Dty

vt e ey

T R IRL ey (e 1
rremmeny Gy
W a3 SmppeTag et
SEENENG SnOrEIey
¢ROED INTIEINE

—_—

3W3S 0L ION
YMNVL I9VHOLS MING IVIILHIA
SAILSNANI LY¥VYHO

(1333 ™1 )

r ONIAVO — , ‘.

INIWILEVIIA YILVYMN
NOLDNITYNE dO ALID

MNVL N2AXO GINOIT TVOLLNSA
NOTIVO Q002 (3SOJ0ud

o~ o

3vOS JIHIVYO

i

L

7

‘dAl 'IDVdS
ONDPIYVd 319ISS3DDV

W UL




Use of Granular Activated Carban (GAC) contactors to remove precursors from the
stage two filtered water prior to primary disinfection using chlorine:

The existing process architecture provides a significant opportunity for additional unit
operations without geographical expansion at the facility. The duplex Super-pulsator
units not being used provide opportunities to meet the challenges of the future more
stringent regulations. As indicated previously, the efficiency of the DAF process allows
superior floc removal using only one of the pulsator units. The other unit could be
converted into four GAC contactor filter units for precursor reduction prior to primary
disinfection. Although the floor space and allowable height provided makes this
alternative feasible, there would be significant demolition required. In addition, there
would be structural and process improvements required to implement such an
alternative. However, importantly GAC contactor units could be implemented at the
Burlington Water Treatment Facility without a roof line addition.

Under this concept, filtered water (post second stage filtration) would be collected and
pumped to GAC contactors to reduce any remaining precursors prior to primary
disinfection using free chlorine. The concept would entail triplex pumps and four open
concrete contactor tanks with sufficient GAC to provide for 20 minutes of empty bed
contact time. The design concept could be to treat average day demand (about 4 mgd)
which would normally provide high quality water with little potential to form DBP's,
During demands of greater than average day, the contact time with the GAC would be
reduced but would still provide for precursor adsorption such that the finished water
would be well below current Federal limits for DBP's.

The concept for this alternative is shown in Figure 5.
3. Chemical Deliveries:

Chemicals are required for water treatment and are delivered using various size trucks
depending on the specific chemical. Chemical use is recorded daily and the need for
chemical delivery is predictable and can be forecast weeks in advance. Delivery
companies are less reliable in that the driver can typically name the day of delivery but
not the hour. Drivers would not be able to "wait while we move the cars” due to their
delivery schedules. With the exception of powered activated carbon, all deliveries are
made at the loading dock area. The chemicals used at the facility and the delivery
trucks are described in Table 4.
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TABLE 4
EXISTING CHEMICAL FEED DELIVERIES

POTENTIAL MARINA PROJECT
BURLINGTON, VERMONT

R JULY1,2015 _
... Chemical | Typical Delivery Volume_
_Liguid Aluminum Suilfate I R 4,000 gallons |
Liquid Cationic Polymer __4,000gallons’
Liguid Sodium Hypochlorite | 4,000 to 5,000 gallons
Granular Potassium Permanganate _ Pallets of five gallon pails
Liquid Zinc Orthophosphate | 4,000 gallons
Powdered ActivatedCarbon | ~large Bags
Liquid Hydrofluorosilicic Acid (Fluoride) | 2,000 gallons

The largest delivery truck sets the geometry for the required access to the loading dock
and bulk fill points. We have shown the turning radius for the 55 foot long tanker truck
on Figure 6. However, after discussions with some of the delivery companies, it would
not be uncommon for chemical deliveries to be made with trucks 59 to 65 feet in total
length. Based on AASTO turning radii for such vehicles, it does not appear possible to
access the loading dock given the confined geometry at the facility. However, after
extensive jockeying into position, these trucks have not failed to make a delivery and
depart the facility; although in some cases it takes hours to jockey into position.

City staff records chemical delivery times and dates and as indicated most of the
chemicals are delivered in large tankers capable of “full load” (4,000 to 5,000 gallons)
deliveries. Based on these records, it appears the City receives deliveries on the
average of about two per month.

Based on local experience, depending on the driver, it is not uncommon to take two
hours to enter the facility and jockey the truck into position and exit the facility. As
shown, extensive portions of the access area is used for jockeying these large delivery
trucks into and out of position. Local operators report that some trucks have been
damaged attempting to negotiate into position even with no vehicles parked in the
southern access area.

Obviously there are adverse effects posed by the concept of double headed long-term
parking in this southern access area. In addition to parked cars, it is likely that at times
chemical deliveries will conflict with attempted delivery of large boats for crane
launching. The frequency of these conflicts will increase significantly if the facility needs
to implement enhanced coagulation and/ar ozonation. Based on our analysis, the
proposed location of the dumpster and storage container are not viable and unduly
restrict access to the loading dock.
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Potential mitigation measures would include:
e Exclude marina client parking in this southern area. The area could be expanded
for additional parking for WTP personnel only.
e Insure that marina personal have keys to all vehicles and sufficient staff to jockey
cars out of the area during marina delivery.
» Relocate the chemical fill stations and loading dock to another location.

Reserving this southerly area for WTP personnel parking may free up other areas
where WTP staff is currently parking for use by marina clientele. Conceivably the
operational manager at the WTP would have control over delivery times and can control
the schedule for vehicle removal to facilitate chemical delivery truck access. This
appears to be a viable mitigation measure with the exception of conflicts with boat
launching activities. The aspect of a two to four hour delay would not be acceptable to
either the boat owners or the chemical delivery drivers. In addition, it appears unlikely
to expect this area be cleared of all vehicles once every other week and perhaps twice
per week in the future.

Allowing long-term parking for marina clientele so long as marina staff has keys to all
vehicles and sufficient staff to jockey cars around on the surface appears viable.
However, it is likely that some marina clientele vehicles will not have keys and such
vehicles would require towing. Unless the communication is very good, it is likely that
the chemical delivery truck will pull into the Coast Guard drive and the access will have
vehicles and/or boat trailers waiting to be moved. At that point the truck will have
difficulty in parking so as not to conflict with vehicle removal and access to the Coast
Guard complex. We don't consider this alternative to be viable.

The last mitigation measure would be to relocate the chemical fill stations to other
areas. In addition to the loading dock where pallets of some chemicals are received,
there are two chemical fill stations that facilitate delivery of bulk liquid chemicals. One
of the stations, located on the southern side of the loading dock, has multiple
connection points to receive coagulants and conditioning chemicals. The second point
is located southeast of the loading dock on the wall of the sodium hypochlorite feed
building. Based on our field observations and discussions with operational staff, these
stations could be relocated within certain distance and geometric constraints. The
sodium hypochlorite feed paint could easily be relocated to the eastern side of the
chlorine feed building. Using this concept, delivery trucks would not have to enter the
southern access area and make deliveries on the western side of the Coast Guard
access drive as shown in Figure 7. However, the trucks would either need to back in or
back out unless turn around access is negotiated with the State of Vermont and/or the
Coast Guard. The bulk chemical fill station could be relocated to allow access from
Penny Lane along the northern elevation. Again, trucks would need to back in or back
out and perhaps use the state boat launch for a turn around. In order for this alternative
to be viable, all parties should recognize that Penny Lane could be restricted to one
very narrow |lane for hours at times as chemical deliveries are made. The potential
relocation of the chemical feed lines are shown in Figure 8. We estimate the cost to
relocate the two chemical fill stations at $40,000.
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In addition to chemical deliveries, equipment and supplies arrive at the facility at the
loading dock in large delivery trucks. Pallets of paper supplies and dry chemicals such
as potassium permanganate arrive at the facility and are hoisted to the upper levels
using the hydraulic ramp hoist. These trucks can be even larger than the chemical
delivery trucks. Relocation of the chemical feel stations does not negate the need to
maintain access to the loading dock.

4. Intake pipe protection:

This concern focuses on the raw water intake system to ascertain the potential for
disruption caused by issues at the marina due to increased boat traffic and possible
damage due to anchoring.

Based on the existing information, there are three raw water intake pipes that allow
water to be withdrawn well out into the lake and convey the water into the Water
Treatment Facility. There are two 24-inch diameter intake pipes that are not utilized and
could not be easily called into service as they have been out of service for decades. It
is likely that these two intake pipes would require mechanical cleaning and perhaps new
intake screens prior to returning to service. Using these pipes in the future is unlikely.
The other intake pipe is the only active intake to the facility.

This pipe is a 30-inch diameter ball and socket joint ductile iron pipe with high density
polyethylene pipes for sampling, zebra mussel control, and peroxidation inside the 30-
inch diameter pipe. The intake pipe is connected to an intake screen located far out into
the lake and is not a factor in consideration of the effects of a marina project.

The 30-inch diameter intake pipe is inspected from time to time using divers. The latest
inspection indicates the exterior of the intake pipe is heavily coated with zebra mussels
but in good condition. The intake screen and supports appears in good condition with
zebra mussel attachment prevented by the type of screen material used. The interior of
the pipe is protected from veliger attachment with an internal potassium permanganate
feed system. The divers report that currents between the shore and breakwater have
undermined the pipe and the pipe is supported in some areas only at the bell joints with
the barrel of the pipe left unsupported.

The 30-inch ductile iron pipe is one of the most durable piping systems available today.

The pipe is assembled without bolts and the ball and socket design allows deflection up
to 15 degrees without damage or leakage. The pipe is many times assembled on shore
and dragged into place for installation without damage.

in this case, there are three potential concerns including:

¢ Possible damage by impact such as an anchor in freefall.

¢ Possible damage from an anchor “hooking” the pipe and the force of holding the
boat transferred to the pipe. This could be significant if the boater was trying to
free the boat anchor without knowledge of the situation.
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» A large boat sinking atop the intake pipe at a locatioh where the pipe barrel is not
well supported.

Obviously the potential impact from a freefalling anchor would depend on the size of the
anchor and its velocity when hitting the pipe. However, in discussions with officials from
the Ductile Iron Pipe Research Association (DIPRA), it is extremely unlikely that the
velocity would be high enough to damage the pipe. These officials are continuing with
this investigation and have not yet reached a conclusion at the time of this draft.

The potential aspect of "hooking the pipe” with the anchor and pulling the pipe seems to
be possible for large boats/anchors with the undermining of the bottom material from
below the pipe. Based on pictures and video, it appears the gap below the pipe is 6
inches to a foot in some areas. If the boat were large enough and the current or motor
force was strong enough, the pipe could be deflected. A 60 foot boat in a 60 knot wind
would generate about 4 tons of force. “Power setting the anchor with a 500 hp boat
would develop about 5 tons of force. However, the type of joint and the long length of
pipe would quickly develop significant opposing force to counter the pull of the anchor
and craft. For instance, if the anchor caught on a section of pipe and exerted sufficient
force to deflect and slightly dislodge two lengths (19.5 feet per length) of pipe, the joint
attachment would maintain continuity and engage more pipe. If 200 feet of pipe were
engaged, the submerged weight of the pipe would be about 10 tons or more than
sufficient to resist the load caused by the anchor attachment or the anchor power set.
Our opinion is there would not be potential for adverse effects by “hooking the pipe”
during anchoring.

The third potential issue is for a large boat that sinks directly atop the pipe. In this case,
there is more potential for damage as sections of pipe are only supported at the joints.
However, in our opinion, the bottom is sufficiently unstable that the weight of the boat
would cause the pipe to sink into the bottom rather than create shear stress on a
particular point and we do not view this to be a significant issue.

Another potential aspect of possible effects on the intake pipe by a marina project
includes the anchoring system for the docks. Prior to design of the dock and anchoring
system, the intake pipe should be precisely located to insure soil anchors and other
attachment methods do not damage the intake pipe.

5. Utilities near the west side of the water plant near the picnic area:

In discussions with City Staff, there was concern regarding potential damage to
underground utilities in the area under and adjacent to the picnic area. Under the
marina project concept, the picnic structure would be removed and the area would be
used for access to the maintenance and loading/unloading crane. The exiting grass
and asphalt area would be replaced with porous pavers to reduce impervious area.
There are several very large pipes that convey water to and from the two clearwells.
There are two parallel 30-inch ductile iron treated water lines for effective inactivation of
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pathogens. A 20-inch ductile iron raw water line, a 12-inch diameter drain line, a 6-inch
diameter water service line, and a small diameter water service to the picnic area.
Finally there is a flow control vault just west of the southwest corner of the Moore Plant.
This vault was opened and observed. Although groundwater was above the level of the
pipe, we noted that the vault contains an insertion flow sensorftransmitter with related
electrical and instrumentation wiring. There is also an old electric heater in the vault.
The vault is referenced as a flow control vault, which normally includes a flow sensor
coupled with a control valve for controlling an operator set flow for coagulated water
entering the ABW filter. Since the vault does not include a motorized valve it appears
the flow signal is keyed with a remote control valve. As such, it is likely that that the
flow meter could be relocated to another interior location and the vault be eliminated.
We estimate the cost to relocate the flow meter and demolish this vault $25,000.

Based on several record drawings, there is a small on-site wastewater disposal system
used to treat and dispose of wastewater from the picnic area. The on-site system is not
related to the Water Treatment Facility.

The concern would be increased traffic loadings caused by transport trucks and service
cranes as they traverse this area. Based on the record drawings some of these pipes
have less than six feet of cover. For instance, the pipes with the shallowest amount of
cover would be the two 30-inch diameter PVC treated water lines that have only 2'-8" of
cover based on the record drawings. Although the constant velocity of water in the
pipes is more than sufficient to prevent freezing these pipes are susceptible to damage
from heavy wheel loads.

AWWA C-900 PVC pipe derives its ability to resist traffic loading from the selection and
placement of the embedment material. The PVC pipes deflect and transmit forces to
the surrounding material to resist vertical loading. As the criteria for transport truck
loading, the portable crane size and load, and the compaction methods and material
surrounding the treated water lines are not well documented, it would be wise to take
action to prevent damage to these pipes that are crucial for plant operations.

Potential mitigation measures include:

» Replace the PVC pipes with ductile iron pipes.

» Excavate the PVC pipes and encase the pipes in concrete to protect the pipes
and transfer vertical loads below the pipes without deflecting the pipe deflecting
the pipe as shown in Figure 9.

Replacing the existing lines with ductile iron would cause significant down time at the

plant during interconnections. It may also be necessary to provide a temporary above
ground pipe system in service to allow sufficient space to replace the PVC lines. The
cost to replace these 30-inch lines is estimated to cost $80,000.
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The cost to excavate and provide concrete encasement for the pipes has significant
advantages in that the existing pipes can be encased while in service and there would
not be any downtime at the plant. Much of this work would need to be hand excavated
and there are numerous crossing with other utilities that would require additional
encasement to below these utilities. Based on evidence of standing water in the flow
control valve vault, it is likely that dewatering will be required in some areas. The cost
for the encasement is estimated at $35,000.

6. Northside water and electric utilities:

Based on the "“lllustrative Plan” for the marina and as confirmed by officials representing
Burlington Harbor Marina, LLC in the kickoff meeting, there are no proposed
madifications planned for this alley.

However, it is important to recognize that this alleyway has extensive underground
utilities and electrical conduit and is also extremely busy with vehicles accessing the
waterfront. This alley provides little opportunity for service vehicles for the WTP for
such tasks as media replacement and chemical deliveries unless the alleyway is closed
to traffic.

7. Determine if the plans to remove an existing earthen berm on the south side of
the water plant to accommodate additional parking for the proposed marina
will compromise the integrity of the structure. This will most likely require a
structural analysis of the wall to ensure its stability with appropriate factors of
safety due to reduced support.

Officials from Burlington Harbor Marina, LLC, expressed an objective for additional
vehicle parking in the area south of the Water Treatment Facility with sufficient central
space to facilitate access to and from the maintenance crane as previously shown in
Figure 1. Currently, this narrow paved area only allows access for maintenance tasks,
limited parking for plant operational staff, and access for large trucks for chemical
deliveries to the loading dock. It should be noted that the public is not prevented from
parking in this area and does so without any formal organization or overview.

Because of the fixed width between the Coast Guard complex and the Water Treatment
Facility, the only option that would allow double head parking would be to maximize the
paved width up to about the Coast Guard security fence and to remove an existing berm
and plantings along the southern Water Treatment Facility elevation. This berm
extends from the loading dock access to the southwest corner of the facility. Currently
this grass berm provides cover for numerous large underground utilities located along
this elevation. In addition, the berm provides earthen cover to inhibit frost migration so
as not to adversely affect footings.
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Potential adverse effects due to removal of this berm were evaluated by Engineering
Ventures, PC with the results of their investigatians contained in a June 26, 2015 letter
contained in Appendix A. Based on their analysis of footings, walls, and mat slabs in
this area indicate that with the exception of the west end of the wall, there is no adverse
effect with lowering the finished grade by four feet in the area shown in Figure 10.

However, at the west end of the wall, the proposed grade would only be about 1'-3”
above the bottom of the mat slab, which does not provide anywhere close to the
minimum 4'-0’ of adequate frost cover. The structural engineer recommends that either
these areas be provided with at least 4'-0’ of cover or that a shallow frost protected
foundation system be designed.

In discussing the potential options for eliminating the mound and using a shallow frost
protected footing with the structural engineer, he described two alternatives:

e Using horizontal rigid insulation suitable for traffic from the building wall to about
six feet to the west (horizontally) to inhibit frost migration along the building.
+ Excavate confined portions of the area below the footing and injecting concrete
to a depth suitable to inhibit frost migration to below the fill concrete.
In considering these alternatives, we feel that the horizontal insulation alternative has
more risk in that the existing concrete footing would allow freezing temperatures to be
transmitted vertically downward and would in effect limit the effectiveness of the
insulation.

As such, we feel that only two alternatives should be considered including leaving the
berm in place or injection concrete to below the existing footing. Based on previous
projects, we estimate the cost of excavating and injecting concrete at $100,000.

8. Review the existing security measures at the Water Treatment Facility and
make any recommendations for improvements if deemed necessary.

Currently there are certain security procedures in place at the Burlington Water
Treatment Facility which when compared to other similar facilities across the country
are much less comprehensive. There is no outer security perimeter at the site and the
public at large can access the exterior of the building without challenge. In fact, the
outer security perimeter is at the walls of the building. The building architecture and
construction minimizes access points as there are few windows, doors, and roof
scuttles. Although doors are alarmed with contact closure alarms, windows, vents, and
roof scutties are not alarmed.

The facility is manned 24 hours per day with at least two operators and eight hours per
day five days per week by administrative staff within the treatment facility. Operational
areas are isolated from administrative areas. Visitors must be accompanied by
authorized staff when within the process area. The general public has access to the
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administrative areas during normal business hours. The administrative offices and
entrances are locked at the building perimeter after business hours.

There are several closed circuit TV cameras providing digital data to a monitor in the
control room.. There is also a separate monitor fed by several cameras providing
signals from remote sites within the distribution system. These monitors are rarely
viewed. Some cameras at the plant take in internal areas and some cameras take in
external areas. There are significant areas of the facility not monitored. The digital files
are recorded and overwritten on a three week frequency. Basically the system would.-
be beneficial in attempting to identify a perpetrator, but does not provide a proactive
defense against a security breach. The following facility characteristics were noted in
regard to security issues:

o There is no security fencing at the facility.

There are no security measures in place at the pump station.

e There are no internal motion detectors or infrared sensors and alarms to detect
and warn of unauthorized movement within the facility.

o There is no security gate at the facility and any vehicle could drive to within a few
feet of the east, north, or south walls of the facility. With a four wheel drive
vehicle, one could park within a few feet of the west wall of the facility.

¢ Traffic to and from the sailing club and public dock passes through the alleyway
unrestricted anytime of the day or night.

¢ Public parking is not prevented along the south wall of the Moore Plant between
the Coast Guard complex and the Moore Plant.

Chemical fill line connections are not secured.
Security doors between public space and process areas were observed to be
open at times.

Based on these investigations, the facility clearly needs to implement additional security
measures to protect the safety and dependability of the water supply for the City.
However, the constricted site will not lend itself to normal and customary securing
measures and it appears the securing perimeter will remain at the building exterior
walls. Although the current situation is inadequate, the potential marina project should
not adversely affect the existing condition. The potential marina project would
significantly increase boat traffic near the facility as well as substantially increase both
pedestrian and vehicular traffic in and around the Water Treatment Facility. This issue
is not significant as there are at times numerous people using the picnic area that are
allowed adjacent to the facility unchallenged. However, there is one significant issue
related to the marina project that does adversely affect the security of the facility as
follows:

e Long-term parking with vehicles not known by WTP staff adjacent to the south
wall of the facility
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Under the current parking concept, it would be acceptable for a van or small truck to
access the south wall and provide an enclosure that would preclude observation of
activities directly adjacent to the building perimeter. Immediately an the other side of
this wall is direct access to partially treated water hours away from customers. Although
it is possible for the public at large to park along the Coast Guard fence, it is not
possible to park directly adjacent to the building wall. In our opinion, this would
constitute an unacceptable risk to the water safety of the Water Treatment Facility.

Conclusions:

1. Some owners of vehicles left in long-term parking may not be available to move
cars when needed to suite chemical deliveries.

2. Boat storage over the winter would not be acceptable due to conflicts with snow
removal activities and chemical deliveries.

3. It would be more efficient if parking was restricted to WTP employees in the area
south of the building as operational staff at the WTP could organize parking based
on chemical deliveries.

4. It would not be efficient for marina staff to transfer vehicles in and out of the south
lot to facilitate chemical deliveries even if they had keys to all vehicles.

5. Due to the frequency of chemical deliveries, it would be onerous for marina
employees to transfer cars around to facilitate deliveries.

6. ltis likely that marina staff would not have all keys necessary to move cars from
the lot.

7. Chemical deliveries will increase in the future and increased delivery frequency
would limit the viability of transferring cars in and out of the southern lot.

8. Itis likely that long-term parking directly adjacent to the south wall of the water
treatment facility would not be acceptable to public safety officials due to the
possible need to access this area with emergency vehicles.

9. Water quality standards will be more stringent in the future.

10. Burlington, will require additional and/or enhanced unit operations to meet these
more stringent standards.

11. There is risk in reducing the land available for water treatment when the future
needs have not been defined.

12. Transferring water to and from a remote location for treatment is more expensive
than treating at one central location.

13. Technological innovations in methods to treat drinking water will reduce the area
required for treatment.

14. Of all the future regulations set by EPA, control of disinfectants and disinfectant
byproducts will be Burlington’s most challenging standard for compliance.

15. Conversion of one of the super-pulsator units to a dissolved air floatation (DAF)
unit would not require expansion beyond the current roof lines.

16. Burlington may have to address algal events or algae toxins at some point in the
future.

17. Burlington has completed all available operational efficiencies and the water
produced is as high a quality as can be produced at this facility using these unit
operations.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

From a technical basis, converting from free chlorine to monochloramine for
secondary disinfection would be the most economical and most beneficial method
to comply with future regulations.

Conversion of one of the super-pulsator units to a DAF unit would allow additional
removal credits and reduce the inactivation requirement, both of which will reduce
DBP levels.

Ultraviolet light could replace primary disinfection but would significantly increase
electrical costs at dosages high enough to inactivate virus. In addition, it seems of
limited benefit if free chorine remains as a secondary disinfectant.

Ozone would be beneficial as both a pre-oxidant and for use as a primary
disinfectant. However, it would be necessary to use the ABW filter as a Biologically
Active Filter to limit regrowth in the distribution system.

Burlington will need to implement capital improvement projects to control
disinfection byproducts in the future.

If monochloramine disinfection is not a viable alternative for Burlington, the
available options are more expensive and less effective for controlling regulated
byproducts.

GAC would likely be required if monochloramines are not available as an
alternative for secondary disinfection to meet future disinfection byproduct
standards.

New processes such as MIEX should be considered and piloted as a more cost
effective alternative to GAC. Both GAC and MIEX will not require additional
expansion beyond the current roof lines due to use of the former super-pulsator
units.

The benefits of ozone would be reduced if free chlorine remains as a secondary
disinfectant.

The existing capital improvement plan addresses building and equipment upgrades
but does not, and cannot, project requirements due to emerging Federal
regulations. Until a master plan for future improvements is completed which
defines future improvements based on these regulations, Burlington should not
limit the available area around the water treatment plant.

Since future regulations cannot accurately be predicted, it would be prudent to
maintain as much flexibility as possible in protecting options yet to be defined.
Conversion from free chlorine to monochloramine using ammonium sulfate will not
require any additional modifications beyond the current roof lines.

Conversion of one of the super-pulsator units to a DAF unit will not require any
modification beyond the current rooflines. Operating in an enhanced coagulation
mode will reduce total organic carbon levels and precursors, but will require
additional chemicals.

Converting from free chlorine to ozone as a primary disinfectant will require two
large liquid oxygen tanks located on the western side of the southern access area
east of the picnic area.

Conversion of one of the super-pulsator units to a GAC contactor will be feasible
and provide sufficient contact time to reduce TOC levels prior to disinfection for
compliance with future standards even when using free chlorine as a primary
disinfectant.
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33.

35.
36.
37.
38.

39.

40.

41.
42.

43.

The existing access for chemical delivery is inadequate and operates only due to
the skill of delivery drivers.

Chemical deliveries occur on the average of about twice per month.

Relocation of the chemical fill stations is possible but large trucks will still have to
access the loading docks.

Relocation of the bulk liquid fill station for sodium hypochlorite will require access to
the State boat launch for turn around.

Relocation of the bulk liquid deliver station for process chemicals will adversely
affect traffic flow in the alleyway.

Chemical deliveries will occur much more often in the future if process
improvements are required to meet future regulations.

The intake pipe does not need any additional protection due to the marina project.
However, after the securement method is defined, it should be reviewed to insure
there are no adverse effects attributed to dock anchoring methods.

Some utilities on the south and west side of the Water Treatment Facility should be
concrete encased to insure adequate protection from increased loading.

The flow control vault on the west side can be abandoned and the meter relocated.
Most of the berm on the southern side of the facility can be removed without
adverse effects on the Water Treatment Plant building footing. However, the
southwest corner must be protected from frost migration below the existing slab if
the berm is removed in this area.

Security at the Water Treatment Facility is inadequate. The increased vehicle and
pedestrian traffic due to the marina project will not degrade the current situation.
However, the aspect of long-term vehicle storage for vehicles not owned or
controlled by WTP operational staff directly against the building on the south side is
not acceptable from a security standpoint.

We appreciate the assistance you provided during the completion of this report. Should
you have any questions, please don't hesitate to contact us.

Sincerely,
DUFRESNE GROUP

Lo foo

Robert E. Dufresne, PE
President
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Exhibit “E”

To Development Agsreement

Budget
See attached



Burlington Harbor Marina Development Agreement Exhibit 5
June 10, 2016

Estimate for Project Public Improvements
East Lot 68 spaces 22200 sf BHM TIF
Phase Il Environmental and CAP o
Design and Construction Documents

Base Cost paved Area

Grub/Clear Strip topsoil

Sidewalks

Curbs

Contaminated soil removal - (reuse on site)
Seed/Mulch other

Plantings

Lighting

Striping

Contingency

Subtotal

v

352,074
57%| S 200,682

Park

W/H Estimate for line items Per Attached dated 3/31/2016
Landscape Design to Date

. W/H Invoices # 4545 & 4505

Construction Documents and Administration
. W/H Proposal dated 4/4/16

Demolition of pier lot for park

Grub/Clear Strip topsoil

Cut/Fill to relocate soils to Park
Soll capping in park area

Seed/Mulch

Curbs & Pavement

Precast Concrete Curbing

Concrete Unit Pavers
Vehicular Pigmented Concrete paving
Wood decking promenade

6" flush granite banding
Stonedust paving

CIP Concrete Paving

Bituminous Asphalt Paving - Vehicular {multi use path
Striping from East Lot to Drop Off
Plantings

Shade Tree

Columnar Deciduous

Perrenials

Shrubs

Columnar Deciduous

Site Furnishings

Benches

Relocate Roth Family Bench

Granite Bollards

LED Pole Lights

. Structural support for promenade (excl from above) {est.)

Contingency
Subtotal $ 294,601
$0%| S 147,301




Plaza 12 spaces 8700 sf
Deslgn and Construction Documents { WH Proposal)
Subbase

Vehicular permeable pavers

Asphalt Paving

Sidewalks Concrete

Sidewalks Pavers

Granite Curbs flush

Curbs precast

Plantings

Tree Grate

Bollards

Benchs

Bike Racks

Trash receptcles relocate

Lighting

Striping

Contingency

Subtotal S 151,971
T00%(S 151,971

Total $ 798,646 | S 499,954







