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Tel: 508-349-7004 Fax: 508-349-5505

ZONING BOARD OF APPEALS
Agenda

DATE OF MEETING: Thursday, December 3, 2020
TIME OF MEETING: 5:30 pm
LOCATION OF MEETING: Remote Meeting

www.truro-ma.gov

Open Meeting

This will be a remote meeting. Citizens can view the meeting on Channel 18 in Truro and on the
web on the "Truro TV Channel 18" button under "Helpful Links" on the homepage of the Town
of Truro website (www.truro-ma.gov). Click on the green “Watch” button in the upper right corner
of the page. Please note that there may be a slight delay (approx. 15-30 seconds) between the
meeting and the television broadcast/live stream.

Citizens can join the meeting to listen and provide public comment via the link below, which can
also be found on the calendar of the Board’s webpage along with the meeting Agenda and Packet,
or by calling in toll free at 1-877-568-4106 and entering the following access code when prompted:
968-858-165. Citizens will be muted upon entering the meeting until the public comment portion
of the hearing. If you are joining the meeting while watching the television broadcast/live stream,
please lower or mute the volume on your computer or television during public comment so that
you may be heard clearly. Citizens may also provide written comment via postal mail or by
emailing the Town Planner at planner ! @truro-ma.cov.

Meeting link: https://global.gotomeeting.com/join/968858165

Hearing materials can be found at the following web address:
WWW.truro-ma.gov/zoning-board-of-appeals/pages/cloverleaf-40b-application
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Public Hearing — Continued

2019-008 ZBA — Community Housing Resource, Inc. seeks approval for a Comprehensive
Permit pursuant to G.L. c. 40B, §§20-23 to create 40 residential rental units, of which not less than
25% or 10 units shall be restricted as affordable for low or moderate income persons or families,
to be constructed on property located at 22 Highland Road, as shown on Assessor’s Map 36 and
Parcel 238-0 containing 3.91 acres of land area.

Public Comment

The Commonwealth’s Open Meeting Law limits any discussion by members of the Board of an
issue raised to whether that issue should be placed on a future agenda. Speakers are limited to no
more than 5 minutes.

Adjourn

Office of Town Clerk
Treasurer — Tax Collector

1:02AM
DEC -1 2020

Received T TRURO
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DECISION OF THE ZONING BOARD OF APPEALS

Comprehensive Permit

Cloverleaf Truro
Rental Housing

Applicant: Community Housing Resource, Inc.

Owner: Town of Truro

Locus: 22 Highland A Road
Assessor's Map 36, Parcel 238

Sitting: Arthur F. Hultin, Jr., Chair; Fred Todd, Vice Chair; John Dundas; John
Thornley; Chris Lucy; Heidi Townsend and Darrell Shedd [alternates, not
voting]

Public Hearing Dates:

November 21, 2019; December 5, 2019; December 12, 2019; December 19, 2019; January 16,
2020 (procedural); February 24, 2020 (procedural); March 12, 2020; April 2, 2020 (procedural);
May 28, 2020 (procedural); June 25, 2020; July 9, 2020 (adjourned early due to technical
difficulties); July 16, 2020; July 30, 2020; August 20, 2020; September 3, 2020 (procedural);
September 10, 2020; September 24, 2020; October 1, 2020; October 8, 2020; October 22, 2020;
November 5, 2020; November 12, 2020 (adjourned early due to GoToMeeting Outage);
December 3, 2020.

On November 6, 2019, Community Housing Resources, Inc. (Community Housing or
Applicant) submitted an application for comprehensive permit for a project known as
"Cloverleaf,” proposed to be constructed on Town-owned land off Highland Road on the east
side of Route 6. Public hearing opened on November 21, 2019, and was continued to the dates
above. Pursuant to extensions granted by the Applicant, and further continuances necessitated
by the COVID-19 emergency declared by the Governor on March 13, 2020, the hearing closed
on DATE. The Board deliberated on DATES. Pursuant to G.L. c. 40B, ss. 20-23 and
regulations thereunder, the Zoning Board of Appeals voted to GRANT/DENY the application for
a comprehensive permit for Cloverleaf, subject to certain conditions.

I. History of Project
The 3.91-acre project site is a parcel conveyed to the Town of Truro by the Massachusetts

Department of Transportation in 2017 for the purpose of constructing a mixed-income housing
development, with at least 25% of units affordable to persons or households earning 80% of the



Area Median Income.> The parcel was a portion of the State Highway layout and was made
available to the Town through the Commonwealth’s “Open for Business” initiative. Town
Meeting approved the acquisition of the parcel for affordable housing purposes on April 26,
2016, ATM Article 20. The Release Deed was accepted by the Select Board on September 19,
2017.

Over the next six months, the Truro Housing Authority, working with Town staff and
officials through a public process, developed a housing program for the property. Rental housing
was selected to meet the Town’s most acute housing needs. Density, unit size/mix, and levels of
affordability were discussed. Following this process, the Board of Selectmen approved a
Housing Program for 30 to 40 units, a density enabled by extension of the water line down
Highland Road to the project site.? The Town was awarded a MassWorks grant of $2.1 million
to fund the costs of the water extension. In addition, Truro was designated a “Housing Choice
Community” and was awarded further funding by MassHousing for [amount/purpose]
75K/water line engineering?].

The Town issued a Request for Proposals in August of 2018 for the development and
management of an affordable and mixed-income rental development of 30 to 40 units,
envisioned to be permitted under G.L.c . 40B. Among other design and construction guidelines
indicated, the RFP included a suggestions of buildings clustered into small but multi-unit
structures, and “a larger structure housing multiple smaller units with some common space,
creating an independent living arrangement that would be appealing to senior citizens.”

Community Housing submitted a proposal consistent with RFP criteria and was selected
as the developer through the RFP process in January 2019. A Land Development Option
Agreement was executed by the Select Board and Community Housing in September 2019. This
Agreement provides, at Community Housing’s option, and subject to the developer’s obtaining
all necessary permits, for Community Housing and the Town to enter into a 99-year ground lease
under which the Applicant will construct and operate the housing development on the parcel.
The Town will enter into such lease through the Select Board, which will negotiate certain terms
and conditions governing construction and operation of the development. Community Housing.

Project Site and Components

The project parcel lies in a Residential Zoning District, abutting Route 6 to the west, the
National Seashore and a single-family property to the east; Highland Road to the south, and a

! The parcel is described in a Release Deed recorded with the Barnstable County Registry of
Deeds at Book 30796 Page 289, and is shown as “Parcel 1” on a plan entitled “Plan of Land in
Truro Massachusetts” dated September 6, 2019, prepared by VHB, Inc., and recorded with the
Barnstable County Registry of Deeds at Plan Book 672, Page 31. [note time limit for
development?]

2 The Town of Provincetown approved the Cloverleaf water line extension in April 2019. The
Town applied for and in November 2019 was awarded a MassWorks grant of $2.1 million to
fund the water line installation.



single family property to the north. It lies within an area mapped by the Natural Heritage and
Endangered Species Program as Priority Habitat for Eastern Box Turtle. The parcel does not
include or border on any wetlands under the Wetlands Protection Act or Truro Wetlands Bylaw.

The project site is currently wooded and vacant. The front area of the parcel is fairly
steeply sloped, from an elevation of 24’ at Highland Road to an elevation of 63’ within the
parcel. The parcel slopes down to an elevation of 32 at the rear of the parcel. Site work will
include considerable clearing, earth removal, and regrading in order to construct a safe roadway,
and to create a level area for the project buildings and leaching field of the project’s Title 5
system.® All traffic will enter and exit the project on a single roadway to Highland Road. A
gated emergency access road (also to be used for construction) will provide access to Route 6
from the rear area of the parcel.

The project in its final design consists of twelve townhouse-style duplexes and a fifteen-
unit apartment building, for a total of thirty-nine rental units.* Ten of the duplexes and the three-
story apartment building are sited around an oval loop roadway, within which is a landscaped
common area; an additional two duplexes are located at the rear of the parcel behind the
apartment building. The duplex buildings contain a mix of one-, two-, three- and four-bedroom
units. The architectural style is described as “variations on Cape Cod vernacular” and the
exterior to be cedar shingles or clapboard. [accommodate solar?]

The apartment building contains mostly one-bedroom units and an elevator, allowing for
“single-level” living. Community space and an office are also located within the building.
Design changes to the roof of the apartment building, discussed during public hearing, will allow
for the installation of solar panels.

The project is proposed under the Low-Income Housing Tax Credit Program. As
approved in the Project Eligibility letter issued by the Department of Housing and Community
Development (DHCD), and as proposed in the application, 20 of the units will be affordable to
households at no more than 60% of Area Median Income (AMI); and an additional 6 units will
be affordable at no more than 80% of the AMI. An additional 6 units will be restricted to up to
110% of AMI, and 7 units will be market rate. The substantial proportion of affordable units in
the project, as well as the deeper affordability of many, provides meaningful progress towards
addressing the Town’s rental housing needs. The considerable relief requested from the Town’s
Zoning Bylaw and other regulations is premised on this contribution.

1. Record before the Zoning Board of Appeals

The materials identified in Appendix A comprise the record before the Board.

3 As a condition of approval, the earth (sandy soil) removed will be contributed to the Town, to
be used for beach nourishment.

4 As originally proposed, the project contained forty units and included a seven-unit building
near the front of the parcel. This building was eliminated from the design because its location
did not permit sufficient and safe access to the project by emergency vehicles.



I11.  Findings of the Board

A. Findings on ""Project Eligibility"

Based on the materials submitted by the Applicant, the Board makes the following
findings with respect to the requirements of 760 CMR 56.04(1):

(a) The Applicant shall be a public agency, a non-profit organization, or a Limited
Dividend Organization

The Applicant to the Board is Community Housing Resources, Inc. As interpreted by
DHCD, it is sufficient under G.L.c. 40B for an applicant to state an intention to form a Limited
Dividend Organization at a later time in order to satisfy this requirement. The Applicant has
stated that a qualifying single-purpose ownership entity, tentatively named “CHR Cloverleaf,
LLC” will be formed and controlled by Mr. Ted Malone; this entity will limit profit and return
on investment as required by the subsidizing agency and otherwise meet the general eligibility
standards of the Low Income Housing Tax Credit Program.

The Board finds that this satisfies the requirement of 760 CMR 56.04(1)(a).

(b) The Project shall be fundable by a Subsidizing Agency under a Low or Moderate
Income Housing subsidy program.

The Project Eligibility Letter issued by DHCD on November 19, 2019, states that the
project has been approved under the Low Income Housing Tax Credit (LIHTC) program. Under
DHCD regulations, this approval letter is sufficient to establish "fundability” for purposes of 760
CMR 56.04(1)(b); although as noted by the Project Eligibility Letter, it is not a guarantee that
LITHC funds will be allocated to this Project.

The Applicant shall control the site.

The Applicant entered into a Land Development Option Agreement with the Town of
Truro, through its Select Board, on September 24, 2019. This Agreement has been extended by
the parties through December 31, 2021. Under this Agreement, the Applicant has an option to
develop and manage the project, pursuant to 99-year ground lease to be executed by the Town,
which will retain ownership of the parcel. The Board finds that the Applicant controls the site for
purposes of 760 CMR 56.04(1)(c).

B. Findings on the need for affordable housing

1. The Board finds that there is a critical, unmet need for affordable housing in the Town
of Truro.

2. The Board finds that the need for year-round, affordable rental units is particularly
acute.



3. The Board finds that the production of affordable rental housing was identified as a
priority in the Town's most recent Housing Production Plan (HPP).

4. The Board finds that the Town of Truro has not achieved the 10% threshold identified
in G.L. c. 40B, ss. 20, or any other “safe harbor” under the statute and DHCD regulations. The
Town currently has 25 housing units on the Department of Housing and Community
Development's Subsidized Housing Inventory (SHI), or 2.3%.

v Waivers

Massachusetts General Laws c. 40B, 8820-23 empowers local Boards of Appeals to grant
waivers from local rules and regulations, where the waivers are “consistent with local needs”
under the statute. The Board understands that reasonable waivers from local regulations should
be granted if, but for the waiver, the development of the housing project would be "uneconomic,"
as that term is used in G. L. c. 40B, 88 20-23.

The Applicant included its November 6, 2019 application to the Board a list of requested
waivers. This List was updated during the hearing process.

Under existing law and regulation, the Applicant has an affirmative obligation to
demonstrate the need for the requested waivers to avoid the proposed project becoming
"uneconomic." Although the Applicant has not provided documentation to demonstrate that the
project would be rendered uneconomic but for the specifically requested waivers and exceptions,
the Board has reviewed the Applicant's waiver requests and has granted those that are consistent
with protection of the general health, safety and welfare. The Board finds, in the absence of any
substantiation to the contrary, that the waivers not granted do not either alone, or in the
aggregate, render the project uneconomic.

In the event that the Applicant or the Board determines that the final design of the project
necessitates further waivers, the Applicant shall submit a written request for such waiver(s) to
the Board. The Board may grant or deny such additional waivers in accordance with applicable
rules and regulations and the judgment of the Board.

The Board’s decision as to each of the waivers and exemptions requested is set forth in
Appendix B, Decision on Waivers. The only waivers granted are those expressly approved in
Appendix B. If a waiver is not expressly approved in Appendix B, it is denied. All local
regulations, other than those expressly waived in Appendix B, are applicable to this project,
including regulations for which no waiver was requested No "plan waiver" is granted.

TERMS AND CONDITIONS

Subject to the conditions set for hereinafter, the Board grants this comprehensive permit
(the “Permit”) to the Applicant for the project proposed. The Board notes that 760 CMR
56.05(8)(d) provides that:



“The Board shall not issue any order or impose any condition that would cause the
building or operation of the Project to be Uneconomic....”

In reaching this Decision, the Board has endeavored to ensure that the conditions herein do not
render the project uneconomic and that the conditions are consistent with local needs. If the
Applicant should appeal this Decision to the Housing Appeals Committee and the Committee
were to find that any particular condition or conditions render the project uneconomic or not
consistent with local needs, the Board requests that any order to the Board to remove or modify
any condition in this Decision be limited to such particular condition or conditions and that all
other conditions and aspects of this Decision be confirmed.

1. The Comprehensive Permit application was based on a Project Eligibility letter issued to
the Applicant by DHCD on November 19, 2019 This Permit is conditional upon the
execution of a Regulatory Agreement for this Permit by DHCD, the Applicant and the
Town of Truro, and issuance of Final Approval from DHCD. Issuance of Final Approval
and the execution of such Regulatory Agreement is a condition precedent to any grading,
land disturbance, construction of any structure or infrastructure, or issuance of any
building permit.

2. The Applicant shall comply with the terms of the Regulatory Agreement and the Project
Eligibility letter of November 19, 2019, to the extent applicable, prior to any grading,
land disturbance, construction of any structure or infrastructure, or issuance of any
building permit. No building permit shall be granted until the terms and conditions of the
Regulatory Agreement and project eligibility letter have been complied with in full,
except for those which by their nature are to be complied with during and after
construction of the project.

3. The Project shall conform to the following Plans:

“Cloverleaf Truro Rental Housing, Site Plan, 22 Highland Road, Truro, MA” by J.M.
O’Reilly & Associates, dated [most recent]

Site and Sewage

Plans/Elevations/other architectural Plans
Landscape Plans

Parking

Lighting

Other



10.

11.

12.

All of the above as further modified to comply with the requirements of this Decision; as
well as any changes deemed necessary by the Building Inspector or the Board's
consultant for compliance with this Decision.

Substantive revisions to the Project or the Plans shall not be permitted without the written
approval of the Board. If, between the date that this decision is filed with the Office of
the Town Clerk and the completion of the Project, Applicant seeks to change any details
of the Project (as set forth in the Plans, or as required by the terms of this Decision) the
Applicant shall promptly inform the Board in writing of the change requested pursuant to
760 CMR 56.05 (11). The Board will address such requests under the procedures set out
in that regulation.

Where this Decision provides for the submission of plans or other documents to the
Building Inspector, the Board, or its agent, a written response shall be provided the
Applicant as to whether such plans or other documents are consistent with this Decision
within forty-five days of receipt of such plans or other documents.

Regulatory Compliance: State, Federal and Local

The Project, and all construction, dwelling units, utilities, drainage, earth removal, and all
related improvements of the Project, shall comply with all applicable state and federal
regulations. The Applicant shall promptly provide the Board with copies of all permitting
requests and other correspondence directed to any applicable state or federal agency and
of all correspondence, approvals or disapprovals received from any such agency.

Development of the Project shall comply in all respects with the conditions contained in
the Project Eligibility approval for the Project issued by DHCD dated November 19,
2019 and any modifications thereto.

The Project shall comply with all Town of Truro rules, regulations, and other local
bylaws and requirements not expressly waived by this Decision.

The Project shall comply with all rules, regulations, permit and filing requirements, and
certifications of the Truro Board of Health and the Massachusetts Department of
Environmental Protection with respect to wastewater disposal, stormwater disposal,
private wells, resource protection, water supply and low impact development best
management practices, except as expressly waived in this Decision.

Results of soil testing in the area of the proposed leaching facility shall be provided to the
Planning Department as agent for the Board in accordance with Massachusetts
Department of Environmental Protection stormwater management manual requirements.

The Project shall comply with the Town of Truro Zoning Bylaw in effect at the time of
the Application, except as expressly waived in this Decision

Stormwater management systems shall meet the Guidelines of the Department of
Environmental Protection Storm Water Management Policy and Handbook (Vols. 1 & 2),
as revised.
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14.

15.

16.

17.

18.

19.

Dwelling Units; Affordability in Perpetuity

The project shall consist of thirty-nine units, twenty-four of which shall be contained in
twelve duplex buildings and fifteen of which shall be contained in a three-story building
(also containing community and office space) constructed in conformity with the Plans

specified in Condition 3 above.

Twenty (20) of the project units shall be affordable, in perpetuity, to individuals and/or
families earning no more than 60% of Area Median Income (AMI) as calculated
pursuant to formulas determined by the U.S. Department of Housing and Urban
Development (HUD) or DHCD. An additional six (6) units will be affordable, in
perpetuity, to individuals and/or families earning no more than 80% of the AMI; and an
additional six (60 units will be affordable, in perpetuity, to individuals and/or families
earning up to 110% of AMI..

The project shall be subject to a permanent affordable housing restriction conforming to
G.L. c. 184, ss. 31-33 and in a form acceptable to the Town, and recorded in the Registry
of Deeds, reflecting the affordability levels stated in paragraph 14 above.

Said affordable housing restriction, enforceable by the Town of Truro requiring that the
affordable units remain affordable in perpetuity and in a form approved by the Board,
shall be recorded senior to any liens on the Project locus to protect the requirement for
the affordable units in the event of any foreclosure, bankruptcy, refinancing or sale.

None of the apartment units may be rented to anyone other than a qualified tenant as
required by this Decision and consistent with the requirements of DHCD and other
relevant state agencies governing the rental of below market rate units in a
comprehensive permit project..

Upon the rental of an affordable dwelling, the Applicant or its successors or assigns shall
provide written notice to the tenant that the premises are subject to an affordable housing
restriction and is subject to the terms and provisions of the affordable housing restriction
and that any amendment purporting to alter, amend or delete the restriction shall be void
and of no effect.

Management Documents

The Applicant shall prepare documents in a form that conforms to this Decision and
applicable law designed to manage the Project and ensure that the terms and conditions of
this Decision are enforced.

Management Plan. The Applicant shall submit to the Planning Department the final
version of, and any updates to the “Cloverleaf Truro Housing Property Management
Plan.” This Management Plan states the roles and responsibilities of the project Owner
(“CHR Cloverleaf Limited Partnership”) and the Management Agent (Community
Housing Resource, Inc.), and governs project operations, including marketing, leasing,
financial operations, and compliance. Upon request by the Town, the project Owner
and/or



20.

21.

22.

23.

Maintenance Plan. The Applicant shall prepare a Maintenance Plan to govern the repair
and maintenance of the project buildings, ways, parking areas, landscaping, lighting,
facilities and infrastructure. Such Maintenance Plan shall ensure that the terms and
conditions of this Decision are enforced. The Applicant shall provide a copy of the
Maintenance Plan, and any updates to the same, to the DPW Director. Note: this
Maintenance Plan is distinct from the Operation and Maintenance ("O & M") Plan for the
Title 5 system described in Condition XX below.

Profitability

The Project shall be limited to the profit allowed under the Regulatory Agreement (the
“allowable profit”).

Any profit that is above the allowable profit pursuant to the Regulatory Agreement, shall
be returned to the Town of Truro for use by the Town. The profit limitation may be
enforced the Town or its agencies, boards or commissions at anytime

Conditions Precedent to Commencement of Project

Site work on the project site will commence with the Town’s installation of the water line
to, and within the development site. The conditions below are conditions precedent to the
Applicant’s work on the site. In particular, and without limitation, no grading, land
disturbance, or construction of any structure or infrastructure shall commence by the
Applicant until the following conditions are satisfied

A. The Building Inspector has reviewed and approved the Applicant's building, site and
engineering construction drawings (Plans). These plans shall include the location and
design (including materials to be used) of all retaining walls to be used within the project.
Engineered plans for all retaining walls shall be submitted to and approved by the
Building Inspector. The Building Inspector, on behalf of the Board shall review the Plans
for conformance with this Decision; for compliance with local requirements not waived
in the Permit; and with state and federal codes.

B. The Applicant shall designate an Onsite Contractor, who shall demonstrate to the
satisfaction of the Building Inspector that these Conditions Precedent have been satisfied,
to the extent possible.

C. Site Plans fully compliant with the requirements of Zoning Bylaw Section 70, except
as waived in this decision, have been reviewed and approved (without the need for public
hearing) by the Planning Department with the advice of the Board's consultant.

D. . The Planning Department, with the advice of the Board's consultant, has reviewed
and approved a reasonable timeline submitted by the Applicant for commencement of
construction and completion of the proposed project (including infrastructure, utilities,
and landscaping).

F. The Planning Department, with the advice of the Board's consultant has reviewed and
approved an Operations and Maintenance Plan (without the need for public hearing) The
Plan shall include, at a minimum, 1) maintenance during and post construction; and 2)



24,

perpetual maintenance to the extent required and monitoring of the drainage systems
(routine and seasonal); the wastewater treatment facility and related sewage disposal
elements; landscaping; and other project infrastructure The Operations and Maintenance
Plan shall bind the Applicant and all subsequent owners, The Applicant shall provide a
copy of the Operations and Maintenance Plan, and any updates to it, to the Planning
Department and DPW Director.

G. The Board's consultant has reviewed and approved an erosion control plan to be in
effect for the duration of site disturbance and project construction (without the need for a
public hearing). Such plan shall include measures for extreme weather events. Such plan
shall ensure that there is no erosion or sedimentation from the project site onto Highland
Road, the Route 6 layout, or abutting properties. The Onsite Contractor shall ensure
compliance with the erosion control plan for the duration of site disturbance and project
construction.

H. A pre-construction meeting shall be held with Town Staff, the Town's consultant and
the on-site contractor to review the construction schedule, coordination with town
officials for parking and stockpile of materials, erosion control methodology and
construction schedule.

I. The Applicant, Monitoring Agent and DHCD have executed a Monitoring Agreement
as provided by DHCD.

J. The Applicant, the Town of Truro and DHCD have executed a Regulatory Agreement,
and said Agreement has been recorded at the Barnstable Registry of Deeds. The
Regulatory Agreement shall provide that units shall be restricted as affordable in
perpetuity at the following levels: 20 of the units will be affordable to households at no
more than 60% of Area Median Income (AMI); and an additional 6 units will be
affordable at no more than 80% of the AMI. An additional 6 units will be restricted to up
to 110% of AMI, and 7 units will be market rate.

Conditions Relating to Construction

A. During construction, the Applicant and its agents and employees shall conform to all
local, state and federal laws regarding noise, vibration, dust, and use of Town roads and
utilities. The Applicant shall at all times use all reasonable means to minimize
inconvenience to residents in the general area. Construction shall not commence on any
day Monday through Friday before 7:00 AM or on Saturday before 9:00 AM.
Construction activities shall cease by 6:00 PM on all days. No construction or activity
whatsoever shall take place on Sunday. Interior work may be permitted at the discretion
of the Building Inspector where necessary to address unforeseen circumstances.

B. The Applicant shall designate an Onsite Contractor who is responsible for all aspects
of site work and project construction for the duration of the project. The name and phone
numbers, including an emergency phone number, shall be provided to the Building
Inspector and to the Planning Department as agent for the Board. The Onsite Contractor



25.

26.

217.

28.

shall demonstrate to the Building Inspector's satisfaction that Conditions 4-18 have been
satisfied.

C. Additional erosion control materials shall be readily available, either on site or
adjacent sites) to allow replacement of measures as the project proceeds.

D. The Onsite Contractor shall comply with the approved Erosion Control Plan and
develop a strategy for controlling the site in the event an extreme weather event is
predicted.

E. Trees along the periphery of the limit of work shall be evaluated and removed if they
are likely to sustain damage during construction (cut or filled root zone)

F. All stumps, brush, and other debris resulting from any clearing or grading shall be
removed from the locus. No stumps or other debris shall be buried on the locus.

G. The Applicant shall keep the site and the adjoining existing roadway area clean during
construction. Upon completion of all work on the site, all debris and construction
materials shall be removed and disposed of in accordance with state laws and regulations.

Administrative

The fees for consultant reviews incurred in the Zoning Board's review of this project
application shall be the obligation of the Applicant. No site disturbance shall commence
until all past fees are paid in full. The Applicant shall be responsible for fees incurred
pursuant to consultant review of all project documents as provided in the Conditions
above (including but not limited to review of Operations and Maintenance Plan; Erosion
Control Plan; Building and site plans).

Temporary certificates of occupancy will not be permitted. The Fire Department will not
sign the occupancy permit until all required fire prevention and detection systems are
installed and operating, carbon monoxide detectors are installed and operating, and all
required inspections have been completed by the Fire Department. All hydrants indicated
in the project plans, as well as any other improvements required by the Fire Department,
shall be installed and operational prior to the grant of any occupancy permit.

Pursuant to the Project Eligibility letter issued by DHCD, following the issuance of
certificates of occupancy, the Applicant shall submit to the Board and to the Truro Select
Board the comprehensive permit project cost certification.

At the request of the Town, the Applicant, Owner, or Property Management Agent shall

provide any of the Records and Reports identified in paragraph 12 of the Property
Management Plan.

Conditions relating to Erosion Control
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31.

32.

33.

34.

35.

36.

Prior to construction of the residential project, the Town will install a water main along
Highland Road, into, and through the project site. , into and through the project site.
Prior to site disturbance, the following additions, changes and corrections shall be
incorporated into revised Plan sets for the Project. No site disturbance shall occur until
the Building Department and Highway Department, and, where noted, the Planning
Department, with the advice of the Board's consultant, has reviewed and approved the
Plans for compliance with the following conditions:

The Applicant and all agents thereof shall comply with all conditions contained in
Appendix C to this Decision pertaining to Erosion Control.

Additional Conditions

Invasive Plants. No plants on the Commonwealth's Department of Agriculture "Invasive
Plants™ list (see https://www.mass.gov/service-details/invasive-plants) may be used in the
landscaping or any other area of the proposed project.

Community Preservation Act. The Applicant shall comply with any conditions
associated with the funding provided through allocation(s) by the Town pursuant to the
Community Preservation Act, and comply with the funding agreement of such allocation.

Lighting. All lighting shall comply with General Bylaw Chapter 4, Section 6 (Outedoor
Lighting) of the Zoning Bylaw. Specification cut sheets for each type of fixture shall be
provided to the Board or its agent.

Wastewater Treatment Facility. [separate section].

Reports. The Applicant shall provide to the Board of Health all periodic reports or
monitoring reports pertaining to the wastewater treatment facility as deemed necessary by
that Board.

Soil Testing. Results of soil testing in the area of the proposed leaching facility shall be
provided to the Planning Department as agent for the Board in accordance with
Massachusetts Department of Environmental Protection stormwater management manual
requirements.

Inspections. Such reasonable inspections of the project site and construction by the
Board's consultant, as needed to implement the terms of this Permit, shall be funded by
the Applicant pursuantto s G.L. ¢ 44, s. 53.

Agents, successors and assigns. All terms and conditions of this permit shall be binding
upon the Applicant and all agents, successors and assigns.



16 November 2020
To: Truro Zoning Board of Appeals
From: John Thornley

Re: Cloverleaf vs. Pond Village Water Quality
A simple, straightforward solution:

The pipe that the Town of Truro 1s providing to
bring fresh water to the occupants in the
Cloverleatf Project to be extended to the west end
of Pond Road with provision for the neighbors in
Pond Village to tap into it so that the water quality
for that neighborhood would no longer be in any
way affected by Cloverleaf effluent and no longer
be a health issue. This cost of this pipe extension
to be included in the Cloverleat Project.

Additionally: The Zoning Board of Appeals to
recommend to the Select Board that the water
quality standards for the Town be reexamined in
light of the excellent 11 September report,
“Private Wells and Truro Safe Water”

prepared by the Docs for Truro.






Horsley Witten Group

Sustainable Environmental Solutions
284 Washington Street « Suite 801 « Boston, MA 02108 : '
857-263-8193 + horsleywitlen.com —
»

November 30, 2020

Truro Zoning Board of Appeals

c/o Ms. Barbara Carboni, Esq., KP Law, P.C.
101 Arch Street, 12" Floor

Boston, MA 02110

RE: Additional Review of the Performance of the Proposed Wastewater Treatment Facility for
the Cloverleaf Community

Dear Ms. Carboni and Board Members:

As you requested, | conducted an additional evaluation of the performance of the proposed
BioMicrobics BioBarrier® wastewater treatment facility that is proposed to treat wastewater
effluent generated at the Cloverleaf Community.

In our initial review, we recommended that the applicant incorporate a treatment technology that
meets a wastewater effluent standard for nitrogen of 10 mg/L. This level of treatment was
recommended to improve the protection of downgradient private wells and is consistent with the
treatment requirements for larger wastewater facilities with flows about 10,000 gallons per day
that are permitted by the Massachusetts Department of Environmental Protection under their
Ground Water Discharge Regulations (310 CMR 5.00).

Since that review, the Zoning Board of Appeals has had additional discussions about level of
treatment and the long-term reliability of the proposed technology. | asked the applicant’s
engineer, John O'Reilly, if he could provide more information on effluent testing for the system
at other sites where it is in use. | also asked if the system could be expected to reach an
average effluent concentration below 10 mg/L. Mr. O’'Reilly provided additional performance
data for the BioBarrier system in Westport, MA. He also informed us that the facility in Westport
was designed to achieve a nitrogen concentration in the treated effluent of 5 mg/L.

The performance data provided for the Westport system shows the facility has achieved an
average of 4.77 mg/L of nitrogen in the effluent over the last 16 months. Five of the sixteen
monthly samples contained nitrogen at a concentration above 5 mg/L. Two of them were in the
first two months of sampling and could be related to the startup of the system. Three other
samples exceeded 5 mg/L, one at 8.8 mg/L and the other two between 5- 6 mg/L (see enclosed
data table). It is my understanding that the design for the Cloverleaf Community project could
be modified to provide nitrogen treatment levels in the range of this Westport system, with an
average nitrogen concentration of 5 mg/L.

| recommend that the Zoning Board consider requiring the applicant to adjust the design of the
wastewater treatment system to reach a higher level of nitrogen removal. The Board could
request that the system design be adjusted to meet a goal of achieving an average nitrogen
concentration of 5 mg/L, and should not, after the first six months of operation, exceed a
nitrogen concentration of 10 mg/L.

HorsleyWitten.com H@HorsleyWiﬁenGroup m Horsley Witten Group, Inc.



Ms. Barbara Carboni, Esq.
November 30, 2020
Page 2 of 2

Based on the data from the Westport system, it is reasonable to expect that if the system is
designed to reach a nitrogen concentration of 5 mg/L, there will be times that the measured
concentration is slightly above this level especially because of the regular variations in the
wastewater strength discharged into the system. Designing the system to meet a 5 mg/L
average concentration and setting a maximum threshold of 10 mg/L provides added protection
to the downgradient private wells.

The performance data for the BioMicrobics system in Westport also shows that it is removing
99% of the Total Suspended Solids (TSS) and 99% of the Biological Oxygen Demand (BOD)
from the effluent. TSS and BOD measurements provide an indication of the level of treatment
of other compounds typically found in wastewater. The TSS and BOD removal data indicate
that many of these other contaminants are being treated, along with the nitrogen removal that is
provided.

Sincerely,

HORSLEY WITTEN GROUP, INC.

AlpEw 2

Mark E. Nelson, P.G., LSP
Principal
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O Site Development * Property Line * Subdivision * Sanitary * Land Court * Environmental Permitting
November 30, 2020 JMO# 8446A

Barbara Huggins Carboni, Interim Town Planner
Town of Truro

Zoning Board of Appeals

24 Town Hall Road

Truro, MA 02666

RE: Cloverleaf Development — Highland Road, Truro

Dear Board Members,

At the request of Mark Nelson, J.M. O’REILLY & ASSOCIATES, INC. has attached a Memorandum along
with supporting documentation of the treatment works proposed for the above referenced property.

Also, for the Board’s consideration and to satisfy the latest comments of the Peer Review we will be
incorporating the following additions to the site plans for construction.

e Arow of 6”"x6” landscape ties will be installed along the eastern side of the proposed gravel
emergency access road. the ties will help define the edge of the access road and will mitigate
potential impact to the stormwater swale and forebay system.

e The drainage pipe from the gutter inlet, on the emergency access road to the forebay shall be
reenforced concrete pipe capable of withstanding wheel loads (H-20 Rated).

¢ The Town shall be provided a complete as-built plan once the project is completed. The as-built
plan will show the sewage system, drainage, pavement, buildings, edge of clearing and grading,
as constructed. Plan shall be delivered within 30 days of the last occupancy permit is issued.

If you have any questions please feel free to contact me directly.

Very truly yours,

Lizﬂ

John M. O’Reilly, P.E., P.CS!
Principal

cc: T. Malone

1573 Main StreeT, P.O. Box 1773, BREWsTER, MA 02631 * PHONE: (508) 896-6601 * 'ax: (508) 896-6602
WWW.JMOREILLYASSOC.COM
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IMO-8446A
MEMORANDUM:
November 25, 2020

FROM: John M. O'Reilly, P.E., P.W
Project Engineer

RE: Cloverleaf Project — Highland Road — Truro, MA
Supplemental Information — Proposed Technology & WWTP Operation & Maintenance

At the request of Mark Nelson of Horsley-Witten, J.M. O'REILLY & ASSOCIATES, INC. is offering the
following information and narrative relative to the proposed treatment technology for the
wastewater of the proposed development, including highlights of a Contingency Plan, at the above
referenced property.

Regulatory Background:

In general, the Massachusetts Department of Environmental Protection has developed two main
sets of regulations governing the on-site disposal of domestic sewage.

310 CMR 15.000 — Onsite Disposal of Sanitary Sewage, Title 5:
The majority of the Title 5 Regulations govern the on-site disposal of domestic wastewater
up to a maximum flow of 10,000 gallon per day (gpd). Title 5 also includes the use of
enhanced treatment of the wastewater so as to reduce the nitrogen values. The nitrogen
reduction allowances, within Title 5, are targeted at a Total Nitrogen value of 19 ppm. The
19 ppm Nitrogen value represents about a 45% reduction over a conventual Title 5 sewage
system.

314 CMR 5.000 - Ground Water Discharge Permit (GWDP) Program. _
The GWDP program governs wastewater flows in excess of 10,000 gpd. The treatment
requirements under the GWDP Program includes the reduction of Total Nitrogen, at
discharge, to 10 ppm. The 10 ppm Nitrogen value represents a 70% reduction over
conventual Title 5 sewage system.

The proposed Cloverleaf Development, with a total sewage flow of 7,501 gpd, falls within the rules
and regulations of Title 5 (less than 10,000 gpd). However, the addition of sewage treatment of
nitrogen to a discharge level of 10 ppm, the sewage system falls under both Title 5 and MA DEP
Pilot Approval guidelines. Groundwater Discharge Permit requirements are not applicable for the
proposed project with the sewage flow less than 10,000 gpd.

1573 Main StreeT, P.O. Box 1773, BREWSTER, MA 02631 * PHONE: (508) 896-6601 * Fax: (508) 896-6602
WWW.JMOREILLYASSOC.COM



Status of the Proposed Technology for Wastewater Treatment:

Initially the project included the use of two conventional sewage systems. The systems were
designed according to the requirements of 310 CMR 15.000, Title 5. The wastewater from the
development would have received little treatment as provided by a conventional system. After
the projects initial review, the sewage system designed was modified to include enhanced
treatment of the wastewater so as to provide a final discharge of 19 ppm of Total Nitrogen.

Upon the review of the revised treatment process and given the concerns of the Board, the direct
abutters and the Pond Village Watershed Community, Horsley-Witten recommended that the
wastewater be treated to a Total Nitrogen level of 10 ppm, at final discharge.

J.M. O’REILLY & ASSOCIATES, INC. began the review of possible technologies available which offer
a treatment process that has demonstrated the ability to reach and provide a 10 ppm, at discharge.
After review and research, it was determined that there are no known treatment processes
available that process a General Use Permit from the MA DEP for a treatment level of 10 ppm, at
discharge. The MA DEP is in the process of monitoring a number of technologies, under a pilot
permit, for the treatment processes of nitrogen reduction levels for 19 ppm and below of Total
Nitrogen.

After the review of several technologies which were offering the capability of achieving the 10
ppm of Total Nitrogen, at discharge, the Bio-Microbics technoiogy was selected. We selected the
process because of the following points:

e Our office is familiar with the manufacture and the local distributor. They both have a
record of working with the design team and contractor to ensure a smooth installationand
operation of the treatment process.

o The submerged membrane treatment process has a record of providing consistent
treatment results.

e The treatment process allows the design to include the ability to isolate the treatment
process given times of low flow. The proposed system contains two separate treatment
trains as part of the treatment process. The double treatment trains are available with this
type of technology without significant cost. The required treatment system components,
including the duel trains, lay out well within the area identified for sewage collection and
processing and did not require significant changes to the site layout, as shown on the Site
Plans.

e The ability to provide duplication of the treatment train is significant when;

o The wastewater flow is low due to occupancy (daily sewage flows less that the
design total). .

o Maintenance on the submerged media filters or pump repair/replacement can be
completed without interrupting the daily treatment process.

e The treatment process allows the License Operator to adjust the system so as to maximize
the treatment of the wastewater during times of varied flow characteristics.



e [n review of the Bio-Microbics process, we reviewed three sites which are providing

treatment to a level of 10 ppm of Total Nitrogen. The testing results showed consistent

~ treatment results for all three sites. The type of wastewater characteristics varied between

the three sites which include, residential facility, medical facility and commercial facility.

The Bio-Microbics process proves its flexibility to handle varied waste stream
characteristics.

The word “Pilot” implies the technology is new and unproven. However, the use of submerged
bio-membrane within the treatment process is well used in larger flow systems governed under
the MA DEP GWDP Program. The Pilot Program is to demonstrate the same technology principals
when applied to smaller sewage flows will yield the same treatment and reductions as the larger
flow systems. Again, this office is unaware of any General Use technologies approved by the DEP
for flows under Title 5 with a nitrogen reduction requirement of 10 ppm Total Nitrogen, at
discharge.

As Outlined within Title 5, the DEP has a list of treatment technologies which are accepted
processes to treat the wastewater to a level of 19 ppm. These types of permits are referred to as
a General Use Permit (Recirculating Sand Filter (RSF)). The RSF and other technologies which
possess a General Use Permit have gone through various stages of permitting and oversite through
the MA DEP. The various levels of permits for these technologies include; Pilot, Provisional,
Remedial and finally General. All recent technologies within the Commonwealth have started with
a Pilot Approval Permit. This Pilot stage is to allow for a certain number of systems within the
Commonwealth to be installed, so as to allow the manufacture to prove the anticipated
performa nce of the system.

Additionally, the membrane technology (MBR), as provided by the Bio-Microbics process, has been
and continues to be studied for additional removal of pharmaceuticals and micro-pollutants from
the waste stream. Although the testing has been limited, the testing does show promise for the
ability of the membrane to provide additional removal of these components to the waste stream.
Specifically, the MBR technology is being studied in larger treatment plants for wastewater re-use

and reclamation : '

For the Board review, we have provided a 2006 study showing some success in the removal of
some pharmaceuticals and micro-pollutants.

Operation & Maintenance:

Under the Pilot Approval with the MA DEP, the property owner, the manufacturer and the
operator need to comply with the requirements of the Pilot Permit. We have attached a copy of
the DEP Pilot approval for your review. Specifically, the Board should review the Operation and
Maintenance, Monitoring and Inspection (Section IV, Items 1 to 17, Pages 8 to 14); Additional
System Owner and Service Contractor Requirements (Section V, ltems 1-15, Pages 14 to 16) and
Company (Manufacturer) Requirements (Section VI, ltems 1 to 18, Pages 16 to 20) of the Pilot
Approval from the MA DEP. ‘



The Operational and Maintenance Agreement (O&M) for the Cloverleaf Project will need to
include all aspects of the MA DEP Pilot Approval document. In addition to the requirements laid
out in the Pilot Approval, J.M. O'REILLY & ASSOCIATES, INC. recommends the following items be
included with the O&M.

1. Adraft of the O&M agreement shall be provided to the BOH for review, prior to submission
of the singed O&M Agreement. The review of the draft O&M will allow the BOH to confirm
the reporting requirements on the Operator to the DEP, BOH and County health
departments. ' :

2. All O&M Agreements run for a period of two (2) years.

3. The System must be monitored monthly upon the system’s start up and shall continue
monthly for a period of a year, once the development is fully occupied. Notice of the 12
month period shall be provided to the Truro Board of Health (BOH).

4. Upon the completion of the 12 month period, the Owner and Operator shall request the
monthly testing schedule be changed to quarterly from the BOH. The change from

" monthly to quarterly shall be approved by the BOH. _

5. 'Prior to the start up of the system, the two (2) proposed monitor wells shall be installed as
shown on the proposed Site Plans. The monitor wells shall be tested for standard
groundwater parameters including Total Nitrogen and Fecal Coliform.

6. The O&M agreement shall include the As-Built Plan of the installed Sewage System.

7. The O&M should include the sampling and testing of the monitor wells. Testing shall begin
prior to the system'’s start up and quarterly thereafter.

8. All testing results shall also be sent to both the BOH and the Barnstable County Health &
Environment. '

9. Within 30 days of the submission of the annual report of the System’s performance, the
Operator shall meet with the BOH or its agent, to review the previous year’s O&M.

10. System Failure:

a. If the System’s modifications, procedures and treatment adjustments, as outlined
in the Pilot Approval, are not successful in bringing the system into compliance with
the 10 ppm of Total Nitrogen, the owner and Operator shall notify the DEP and the
BOH of the plans to bring the system into compliance. The required
repair/replacement timelines shall conform with the requirements outlined in the
Pilot Approval or a required by the BOH upon the issuance of the Disposal Works
Permit. '

During the noncompliance period the BOH, after a public hearing, may require the
system to stop discharge of the effluent to the soil absorption systems.

Down Gradient:

The proposed development includes the placement of two additional monitor wells within the-
project area. The additional two wells will bring the total on-site monitor wells to three, with the
third well being installed as part of the groundwater modeling as conducted by Horsley-Witten.

4



The three monitor wells will be used to test the groundwater on a quarterly basis. The test results
will show the groundwater characteristics prior to leaving the project site. There three wells could
be incorporated into a larger study area for the Pond Village Community. The additional
groundwater monitoring will provide a great deal of information on the condition and status of
the groundwater quality at the property boundary, as a result of the discharged treated effluent
from the project.

Future Repair and Operations:

Once the system is installed and operational, the continual O&M will address the replacement
and/or repair of the various mechanical components within the system. The Operator shall review
with the Owner the necessary mechanical components which should be inventoried and available
for immediate installation. Items such as float switches, process controls and final effluent pumps
should all be made readily available to the Operator so as to make the necessary repairs to keep
the system in compliance.

Included in the O&M agreement, the Operator shall provide an itemized list of items available, on-
site, in case of emergency repair.

We hope this memorandum assists the ZBA in their review of the project.

Thank you.



MassDEP Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs

Department of Environmental Protection

One Winter Street Boston, MA 02108 « 617-282-5500

Charles D. Baker Matthew A. Beaton
Governor Secretary
Karyn E. Polito Martin Suuberg
Lieutenant Governor Commissioner

PILOTING APPROVAL RENEWAL
Pursuant to Title 5, 310 CMR 15.000

Name and Address of Applicant:

Bio-Microbics, Inc.
8450 Cole Parkway
Shawnee, KS 66227

Trade name of technology and model: BioBarrier® MBR® models 0.5-N, 1.0-N, 1.5-N, 2.0-N,
BioBarrier® HSMBR® models 1.5-SN, 1.5-DN, 3.0-SN, 3.0-DN, 4.5-SN, 4.5-DN, 6.0-SN, 6.0-DN,
9.0-SN, 9.0-DN (hereinafter the ‘System’, ‘Alternative System’ or ‘Technology”). Schematic
drawings of the models, the manuals for Design, Installation, O&M and Owner and a technology
inspection checklist are part of this Approval.

Transmittal Number: X271033
Date of Issuance: July 11, 2016
Date of Expiration: July 11, 2021

Authority for Issuance

Pursuant to Title 5 of the State Environmental Code, 310 CMR 15.000, the Department of
Environmental Protection hereby issues this Approval to: Bio-Microbics, Inc., 8450 Cole Parkway,
Shawnee, KS 66227 (hereinafter ‘the Company”), to Pilot in the Commonwealth of Massachusetts
the System described herein. Sale and use of the System are conditioned on and subject to
compliance by the Company, the Designer, the Installer, the Service Contractor, and the System
Owner with the terms and conditions set forth below. Any noncompliance with the terms or
conditions of this Approval constitutes a violation of 310 CMR 15.000.

/signed/

July 11, 2016
Marybeth Chubb, Acting Section Chief Date

Groundwater/ Title 5/ Reuse
Bureau of Water Resources

This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.gov/dep

Printed on Recycled Paper



Piloting Approval Renewal, issued July 11, 2016 Page 2 of 20
Bio-Microbics BioBarrier MBR Wastewater Treatment System

I. Purpose

1. The purpose of Piloting Approval (‘the Approval®) is to allow installation and use of no
more than 15 on-site sewage disposal systems utilizing the Technology in Massachusetts
in order to provide field testing and a technical demonstration that a particular alternative
system can or cannot function effectively under relevant physical and climatological
conditions (310 CMR 15.285).

2. The Approval requires that sufficient performance testing be completed so that the
Department may determine if the System can or cannot consistently provide secondary
treatment and function to effectively reduce total nitrogen (TN) to less than or equal to
19 mg/L, and provide a level of environmental protection at least equivalent to that of a
system designed and constructed in accordance with 310 CMR 15.100 through 15.293.
TN is equal to TKN (total Kjedahl Nitrogen) plus NO2 (Nitrite) plus NO3 (Nitrate).

3.  The Approval authorizes the installation and use of a System to serve a facility with
design flows less than 10,000 gallons per day, including new construction, an increase in
flow at an existing facility, or an upgrade or replacement of an existing failed or
nonconforming system. The facility must meet the specific siting conditions for piloting
an Alternative System (310 CMR 15. 285(2)), and the facility must meet the siting
requirements of this Approval.

4.  With the other applicable permits or approvals that may be required by Title 5, the
Approval authorizes the installation and use of the Alternative System in Massachusetts.
All the provisions of Title 5, including the General Conditions for all Alternative
Systems (310 CMR 15.287), apply to the sale, design, installation, and use of the
System, except those provisions that specifically have been varied by the Approval.

II.  System Description

The System is a Secondary Treatment Unit (STU) that includes a circuitous flow train through a
primary sedimentation compartment, anaerobic treatment compartment, and aerobic contact/
filtration compartment all within the treatment tank.

The Bio-Microbics BioBarrier® MBR and HSMBR are membrane bioreactor (MBR System),
designed to remove BOD, TSS, nitrogen and Fecal Coliform. The system is installed before
the soil absorption system (SAS), designed and constructed in accordance with 310 CMR
15.100 - 15.279. The HSMBR® models can be used in a Single Train -SN or a Dual Train -
DN.

The System is in a three compartment tank. The membrane module always in the last
compartment and the anoxic zone connected to the aeration zone via a baffle wall. The
wastewater from a facility enters the system’s settling zone in the first compartment for
primary sedimentation and floatables retention. On the outlet side in this first compartment is
a SaniTEE® screen, to provide screening. The second compartment serves as the anoxic zone
and contains a mixing pump. The third compartment is the aeration zone containing the
membrane module, a permeate pump and an air supply from the System’s remote installed
blower unit. The membrane module consists of flat sheet membranes arranged in a cartridge.
A high mixed liquor suspended solids concentration in the aeration zone provides biological
treatment and nitrification. A portion of the nitrified wastewater is returned to the anoxic
chamber for denitrification by the mixing pump action via patent pending ports in the baffle
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wall separating the two zones. The final effluent or permeate is pulled out by the permeate
pump through the MBR membranes leaving behind large organic and inorganic particles for
further digestion or wasting.

The MBR is cleaned in place according to instructions in Service Manual.

The System may be equipped with chemical feed to provide a carbon source for anoxic
denitrification when required by the wastewater constituents. The aeration system runs when
the permeate pump is activated by a float system. The aeration system provides scouring for
the membranes and oxygen to the biological process. When the permeate pump is not running
the aeration system runs on a timer that activates the blower based on a pre-determined time.
The off time provides a resting period for the MBR unit. The rest periods allow the
membranes to relax which helps in membrane filtration capability. When the aeration operates
the solids are broken up by turbulence.

All pumps, timers, and aeration equipment are controlled at the control panel. Final effluent
disposal at the SAS is by either pressure distribution or gravity.

Approved System models and associated flow rates are as follows:

System Models Flow Rate (gal/day)

BioBarrier MBR 0.5-N 500

BioBarrier MBR 1.0-N 1,000
BioBarrier MBR 1.5-N 1,500
BioBarrier MBR 2.0-N 2,000
BioBarrier HSMBR 1.5-SN or 1.5-DN 1,500
BioBarrier HSMBR 3.0-SN or 3.0-DN 3,000
BioBarrier HSMBR 4.5-SN or 4.5-DN 4,500
BioBarrier HSMBR 6.0-SN or 6.0-DN 6,000
BioBarrier HSMBR 9.0-SN or 9.0-DN 9,000

Site Application, Design and Installation Requirements

1.  Each proposed site-specific use of the System to be piloted must be reviewed by the
Department prior to installation of the System. The Owner shall submit to the
Department the written approval of the Local Approving Authority (LAA or BOH),
together with a copy of the completed Department application BRP WP 64b and obtain
Department written approval as required by 310 CMR 15.285(2).

2. The Designer shall be a Massachusetts Registered Professional Engineer or a
Massachusetts Registered Sanitarian, provided that such Sanitarian shall not design a
system with a discharge greater than 2,000 gallons per day.

3. For new construction or increases in flow, the Alternative System may only be installed
provided that:

a) a site evaluation, in compliance with 310 CMR 15.100 through 15.107, has been
approved by the Approving Authority;

b) the Designer shows on the plans:
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i. an existing conforming conventional system on-site that is sized for the proposed
design flow with a separate reserve area in accordance with the design standards
for new construction 310 CMR 15.100 through 15.255; or

ii. aprimary area for a conventional system that could be built on-site with a
separate reserve area in accordance with the design standards for new
construction of 310 CMR 15.100 through 15.255; and

the LAA approves the reserve area for a conventional system designed in accordance
with the standards for new construction;

the record drawings, on file with the LAA, clearly indicate the full-sized primary
area and the full-sized reserve SAS are for the sole purpose of on-site sewage
disposal system;

the installation shall not disturb the site in any manner that prevents the future
installation of a conventional primary SAS without encroaching on the approved
conventional reserve area; and

the System Owner shall not construct any permanent buildings or structures or
disturb the site in any manner that prevents the future installation of a conventional
primary SAS without encroaching on the approved reserve area.

4, To upgrade or replace an existing failed or nonconforming system where a conventional
system could be feasibly built on-site, with the exception of providing a reserve area
(15.248), an Alternative System approved pursuant to 310 CMR 15.285 (Piloting) may
only be installed, provided that:

a)

b)

d)

the Designer shows on the plans the area for an approvable conventional system
designed in accordance with the standards of 310 CMR 15.100 through 15.255;

the record drawings, on file with the LAA, clearly indicate the area for the
conventional system is reserved for the sole purpose of upgrading the on-site sewage
disposal system;

the installation of the Alternative System and any changes to the site by the System
Owner shall not render the site unusable for the future installation of a conventional
system; and

the installation of the Alternative System is in accordance with the siting
requirements of the Approval.

5. To upgrade or replace an existing failed or nonconforming system, an Alternative
System approved pursuant to 15.285 (piloting) may be installed where a conventional
system designed in accordance with the standards of 310 CMR 15.100 through 15.255
cannot be feasibly built on-site, provided that:

a)
b)

there is no increase in the actual or proposed design flow;

the Designer demonstrates that the impact of the proposed Alternative System has
been considered and the design requirements of 310 CMR 15.000 have been varied
to the least degree necessary so as to allow for both the best feasible upgrade within
the borders of the lot and the least effect on public health, safety, welfare and the
environment;
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¢) the Designer shows on the plans an area for the best feasible conventional upgrade
without the use of any Alternative System, in the event that the System fails or is not
capable of providing equivalent environmental protection;

d) the installation of the System, including all components and the SAS system, shall
not disturb the site in any manner that would render it unusable for the future
installation of the best feasible conventional upgrade;

e) the record drawings, on file with the LAA, shall clearly indicate the area reserved for
the best feasible conventional upgrade;

f) the System Owner shall not construct any permanent buildings or structures in an
area for the best feasible conventional upgrade or disturb the site in any manner that
would render the area unusable for the future installation of the best feasible
conventional upgrade; and

g) the installation of the System is in accordance with the siting requirements of the
Approval.

New Construction: When the System is used in areas subject to the nitrogen loading
limitations of 310 CMR 15.214, an increase in calculated allowable nitrogen loading per
acre is allowed for facilities with a design flow of less than 2,000 gallons per day (gpd)
as provided in 310 CMR 15.217(2). When used in such areas:

a) for residential facilities, the design flow shall not exceed 660 gallons per day per acre
(gpda), and the System shall not exceed 19 mg/L total nitrogen (TN) concentration in
the effluent measured as the sum of the total TKN (total Kjeldhal Nitrogen), NO3-N
(Nitrate nitrogen) and NO2-N (Nitrite nitrogen), and

b) for non-residential facilities, the design flow shall not exceed 550 gpda, and the
System shall not exceed 25 mg/L. TN concentration in the effluent.

These limitations are based on the maximum nitrogen loading rate credit of a technology
with Certification for General Use. If a System(s) needs replacement there must be an
approved technology that can be installed on-site to meet the nitrogen loading
limitations.

The System models covered by this Approval are exempt from the requirements for a
standard Title 5 septic tank designed in accordance with 310 CMR 15.223 and 15.224,
provided that the System is installed in accordance the Companies design and
installation guidance, the approved plans, and any LAA design and installation
requirements.

Except for septic tank covers which are not required to be at grade, the frames and
covers of all other access manholes and ports of the System components shall be
watertight, made of durable material, and shall be installed and maintained at grade, to
allow for necessary inspection, operation, sampling and maintenance access. Manholes
brought to final grade shall be secured to prevent unauthorized access. No structures
which could interfere with performance, access, inspection, pumping, or repair shall be
located directly upon or above the access locations.

For any System that does not flow by gravity to the SAS, the System shall be equipped
with sensors and high-level alarms to protect against high water due to pump failure,
pump control failure, loss of power, or system freeze up. The control panel including
alarms and controls shall be mounted in a location always accessible to the System
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10.

I1.

12,

13,

14.

Operator (or Service Contractor). Emergency storage capacity for wastewater above the
high level alarm shall be provided equal to the daily design flow of the System and the
storage capacity shall include an additional allowance for the volume of all drainage
which may flow back into the System when pumping has ceased.

Instead of providing emergency 24-hour storage, an independent standby power source
may be provided for operation during an interruption in power. With any interruption of
the power supply the source must be capable of automatically activating in addition to
manual start up capability. The standby power must be sufficient to handle peak flows
for at least 24 hours and sufficient to meet all power needs of the System including, but
not limited to, pumping, ventilation, and controls. Standby power installations must be
inspected and exercised at least annually and all automatic and manual start up controls
must be tested. Standby power installations must comply with all applicable state and
local code requirements. Provided that a standby power installation complies with these
requirements, no variance is required to the provisions of 310 CMR 15.231(2).

System unit malfunction and high water alarms shall be visible and audible for facility
occupants and the Service Contractor. Circuit(s) for alarms shall be connected separate
from the circuits to the operating equipment and pumps.

All System control units, valve boxes, conveyance lines and other System appurtenances
shall be designed and installed to prevent freezing per the Company’s recommendations.

Any System structures with exterior piping connections located within 12 inches or
below the Estimated Seasonal High Groundwater elevation shall have the connections
made watertight with neoprene seals or equivalent.

In compliance with 310 CMR 15.240(13), a minimum of one (1) inspection port shall be
provided within the SAS consisting of a perforated four inch pipe placed vertically down
into the stone to the naturally occurring soil or sand fill below the stone. The pipe shall
be capped with a screw type cap and accessible to within three inches of finish grade.

Upon submission of an application for a Disposal System Construction Permit (DSCP),
the Designer shall provide to the LAA:

a) if any training is required by the Company, proof that the Designer has satisfactorily
completed the training for the design and installation of the Technology;

b) certification of the design by the Company as specified in Paragraph V1.4.

¢) certification by the Designer that the design conforms to the Approval and Title 5;
and

d) a certification, signed by the Owner of record for the property to be served by the

Technology, stating that the property Owner:

i) has been provided a copy of the Approval, the Owner’s Manual, and the
Operation and Maintenance Manual and the Owner agrees to comply with all
terms and conditions;

ii) has been informed of all the Owner’s costs associated with the operation
including, when applicable: power consumption, maintenance, sampling,
recordkeeping, reporting, and equipment replacement;

iii) understands the requirement for a service contract;
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15.

16.

17.

18.

19

20.

21,

22.

iv) agrees to fulfill his responsibilities to provide a Deed Notice as required by 310
CMR 15.287(10) and the Approval (Paragraph V.1.);

v) agrees to fulfill his responsibilities to provide written notification of the Approval
to any new Owner, as required by 310 CMR 15.287(5);

vi) if the design does not provide for the use of garbage grinders, the restriction is
understood and accepted; and

vii) whether or not covered by a warranty, the System Owner understands the
requirement to repair, replace, modify or take any other action as required by the
Department or the LAA, if the Department or the LAA determines that the
Alternative System is not capable of meeting the performance standards required
by Title 5.

The System Owner and the Designer shall not submit to the LAA a DSCP application
for the use of the Technology under the Approval if the Approval has expired or has
been revised, reissued, suspended, or revoked by the Department prior to the date of
application.

The System Owner shall not authorize or allow the installation of the System other than
by a locally approved System Installer and, if required by the Company, has received the
necessary training by the Company.

Prior to the commencement of construction, the System Installer must certify in writing
to the Designer, the LAA, and the System Owner that (s)he is a locally approved System
Installer and, if required by the Company, has received any necessary training.

The Installer shall maintain on-site, at all times during construction, a copy of the
approved plans, the Owner’s manual, the O&M manual, and a copy of the Approval.

Except where the Approval specifically states otherwise, the Alternative System shall be
installed in a manner which does not intrude on, replace, or adversely affect the
operation of any other component of the subsurface sewage disposal system.

Prior to the issuance of a Certificate of Compliance by the LAA, the Company or its
authorized agent shall submit to the Approving Authority, with a copy to the Designer
and the System Owner, a certification that the installation conforms to the Approval. The
authorized agent of the Company responsible for the inspection of the installation shall
have received technical training in the Company’s products.

Prior to certifying the conformance of the installation of the System, the Company shall
confirm that the System Owner has recorded the required Deed Notice.

Prior to the issuance of a Certificate of Compliance by the LAA, the System Installer
and Designer must provide, in addition to the certifications required by Title 5,
certifications in writing to the LAA that the System has been constructed in compliance
with the terms of the Approval.

The Department has not determined that the performance of the System will provide a
level of protection to public health and safety and the environment that is at least
equivalent to that of a sanitary sewer system.
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If it is feasible to connect a new or existing facility to the sewer, the Designer shall not
propose an Alternative System to serve the facility and the facility Owner shall not
install or use an Alternative System.

When a sanitary sewer connection becomes feasible after an Alternative System has
been installed, the System Owner shall connect the facility served by the System to the
sewer within 60 days of such feasibility and the System shall be abandoned in
compliance with 310 CMR 15.354, unless a later time is allowed in writing by the
Department or the LAA.

IV. Operation and Maintenance, Monitoring, and Inspection

1;

The System shall be inspected, monitored, operated, and maintained by a Service
Contractor under an O&M Agreement in accordance with this Approval and in accordance
with any Company, Designer, or LAA requirements. The Service Contractor must be
trained by the Company, must be on the Company’s current list of Service Contractors, and
must be certified at Grade Level IV (four) by the Board of Registration of Operators of
Wastewater Treatment Facilities, in accordance with Massachusetts regulations 257 CMR
2.00.

As stated in 310 CMR 15. 285(3), the Company shall implement a system monitoring and
reporting plan as described in this Approval, covering no less than 18 months of operation
at each facility to be piloted. For all Systems installed under the Approval, the Company or
its authorized agent shall be responsible for oversight, monitoring, data collection, and
submissions to the LAA (and the Department per Paragraph VI1.16). [Upon the Company’s
completion of a System performance evaluation (PE) report finding the System in
compliance with Title 5, effluent limits, and the performance goals and conditions of this
Approval for at least the previous 12 months (see Paragraph VI.5), the System Owner and
Service Contractor shall be responsible thereafter until the conditions of the Approval are
modified, terminated, or superseded by a new Approval. The System Owner and the
Service Contractor shall enter into an O&M Agreement and the Agreement shall be at least
for one year.]

For the duration of the performance evaluation, the System Owner and the Company
shall enter into an O&M Agreement. The Company shall be responsible for providing a
qualified Service Contractor to service the System during this period. Prior to
commencement of construction of a System installation, the Company shall provide to
the LAA a copy of a signed O&M Agreement with the System Owner. For the duration
of the performance evaluation, the Company shall maintain a copy of the current O&M
Agreement.

The Company shall provide written notification to the Department within seven days of
any cancellation or expiration of the O&M Agreement required for the duration of the
performance evaluation.

At a minimum any O&M Agreement shall include the following provisions:

a) The name of the qualified Service Contractor that appears on the Company’s current
list of Service Contractors;

b) In the case of a System failure, equipment failure, alarm event, components not
functioning as designed, or violations of the Approval, procedures and
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5

d)

responsibilities of the Company, the Service Contractor, and the System Owner shall
be clearly defined for corrective measures to be taken immediately;

The Service Contractor shall agree to provide written notification within five days,
describing corrective measures taken, to the System Owner, the local board of health,
and the Company; and

Procedures and responsibilities for recording wastewater flows and power
consumption during the performance evaluation must be defined. If direct metering
of power consumption is not feasible, equipment run times shall be recorded in order
for the Company to provide recorded estimates of power consumption of the facility.

6.  The System Owner and the Service Contractor shall maintain on-site, at all times, a copy
of the approved plans, the Owner’s Manual, the O&M Manual, a copy of the Approval,
and a copy of the current O&M Agreement.

7. The System Owner and the Service Contractor shall provide written notification to the
LAA within seven days of any cancellation, expiration or other change in the terms
and/or conditions of the required O&M Agreement.

8.  Ataminimum, the Service Contractor shall inspect, properly operate, and properly
maintain the System:

a)
b)
c)
d)
€)

any time there is System failure, equipment failure, or an alarm event;
in accordance with the O&M manual and Designer requirements;

in accordance with the requirements of the LAA;

in accordance with the Approval; and

for seasonal use, the Service Contractor shall be on-site and responsible for the
proper start-up and shut down of the Alternative System.

9.  Each time a Pilot Alternative System is visited by a Service Contractor the following
shall be recorded, at a minimum:

a)
b)

¢)

d)

date, time, air temperature, and weather conditions;
observations for objectionable odors;

observations for signs of breakout of sanitary sewage in the vicinity of the
Alternative System, which indicate a failure of the Alternative System;

identification of any apparent violations of the Approval;

since the last inspection, whether the system had been pumped with date(s) and
volume(s) pumped,;

sludge depth and scum layer thickness, if measured,;

when responding to alarm events, the cause of the alarm and any remedial steps
taken to address the alarm and to prevent or reduce the likelihood of future similar
alarm events;

field testing results, if any;
list of samples taken for laboratory analysis, if any;

any cleaning and lubrication performed;
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10.

k) any adjustments of control settings, as recommended or deemed necessary;

I) any testing of pumps, switches, alarms, as recommended or deemed necessary;

m) identification of any equipment failure or components not functioning as designed;
n) parts replacements and reason for replacement, whether routine or for repair; and

o) further corrective actions recommended, if any.

Flow Metering — For Alternative Systems installed under Piloting Approval, wastewater
flow data shall be reported each time the System is inspected and/or sampled by the
Service Contractor, At a minimum, wastewater flow shall be based on:

a) actual metering data of wastewater flow to the System; or

b) actual water meter data for the total facility with either metered or estimated flows
for non-wastewater flow subtracted from the total facility water usage. If estimating
the wastewater flow as a portion of total metered water usage, the Service Contractor
shall provide the method of estimating, such as pump run times, occupancy rates,
adjusting for seasonal outdoor water use, etc.
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11. For the duration of the performance evaluation or PE, the required O&M Agreement
shall include the following monitoring schedule at a minimum (subject to modifications

that may be required by Paragraphs IV.12, 13 and 15) :

Page 11 of 20

Parameter Mowtoning Sauple Location Effluent Limits
Frequency Type
WasAEAIT . each' measure effluent to SAS | Measure and record
temperature mspection ;
flow . each- measure mEEkamenpl Measure and record
inspection V.10
See
pH 2;231?;37 grab effluent to SAS 6to9
below
See
L freggency rab effluent to SAS | See Paragraph II1.6
Nitrogen specified & graph 1L
below
See
BODs t;sgsi?:g grab effluent to SAS 30 mg/l
below
See
TSS 2;2;’;1;‘3’ grab | effluent to SAS 30 mg/l
below
See
turbidity frequ.e e | measure effluent to SAS <40 NTU
specified
below
See
settle'able frequ‘ency N offluent to SAS Measure and record
solids specified ml/l only
below
See
color frequ.ency visual. offluent to SAS Record observation
specified | observation only
below
Dep th. of once every Inspection port to See Paragraph
Ponding . measure
Within SAS year bottom of SAS IV.15(d)
Thickness of Septic tank or
floating Once every other process tank Pump out, as
measure .
grease/scum 3 years where solids are necessary
layer retained
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itori Sample
Parameter Monionng 3 Location Effluent Limits
Frequency Type

Depth of
Sludge and - Septic tank or
distance to | Once every other process tank Pump out, as

measure y

effluent 3 years where solids are necessary

tee/filter/out retained
let

System Monitoring Responsibility

12. For at least the first 18 months of operation and until a System’s PE has been completed
by the Company, the Company shall be responsible for the following monitoring
requirements and effluent limits, as well as those required in paragraph 11 above:

15

a)

b)

For year-round properties the facility shall be inspected quarterly. The effluent shall
be monitored quarterly for at least 6 quarters for pH, BODS, TSS and for total
nitrogen (TN). After at least 6 quarterly samples, the effluent shall be monitored
quarterly for TN and field tested for pH, turbidity, settleable solids, and color. The
influent for nonresidential facilities shall be monitored quarterly for wastewater
temperature, pH, BODS, TSS and TN for a minimum of 4 quarters; and

Seasonal properties shall be inspected and the effluent sampled at least twice per
year, once 30 to 60 days after occupancy and the second sample must be taken no
less than 2 months after the first sample or just prior to the seasonal end-of-use.
Samples shall be analyzed for pH, BODS, TSS and TN. After 6 samples, the effluent
shall be analyzed for just TN and field tested for pH, turbidity, settleable solids, and
color. During occupancy, the influent for nonresidential facilities shall be monitored
once per quarter for pH, BODS5, TSS and TN for a minimum of 4 quarters.

Quarterly monitoring shall be performed not less than 2 months since the last
monitoring inspection and not more than 4 months since the last inspection.

After a minimum of 18 months and completion of the PE of a System that shows the

System was in compliance with Title 5, effluent limits, and the performance goals and
conditions of this Approval for at least the previous 12 months, the System Owner and
the Service Contractor shall be responsible for the following monitoring requirements:

a)

For Systems designed to receive or receiving more than 440 gallons per day per acre
that were installed to serve new construction or an increase in flow in an area subject
to the Nitrogen Loading Limitations of 310 CMR 15.214 and subject to a total
nitrogen concentration limit, the following monitoring requirements shall apply until
the Approval is modified, terminated, or superseded:

i. Year-round properties shall be inspected when sampled and effluent samples
shall be taken twice per year at least 5 months apart and analyzed for TN. At
least one sample will be taken between December 1 and March 1 of each year.

ii. Seasonal properties shall be inspected when sampled and effluent samples shall
be taken for TN a minimum of twice per year. At least one annual sample must
be taken 30 to 60 days after occupancy. A second sample must be taken no less
than 2 months after the first sample or just prior to the seasonal end-of-use.
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b)

The monitoring requirements in Paragraph 12 also apply, unless modified by 13(a, i-

it).
(Note: The LAA (or BOH) may have additional monitoring requirements.)

For those Systems not subject to the Nitrogen Loading Limitations of 310 CMR
15.214, only the monitoring requirements of the LAA (or BOH) applies.

14. Within 60 days of each site visit, all monitoring data shall be submitted to the System
Owner and the LAA with the O&M report and inspection checklist, The O&M report
and inspection checklist shall include, at a minimum, results of any required wastewater
analyses, flow data and all the information required to be recorded for a maintenance
inspection of an Alternative System.

Compliance Requirements

15. The System shall be subject to the following performance requirements:

a)

b)

d)

For areas subject to the Nitrogen Loading Limitations of 310 CMR 15.214,
whenever two consecutive monitoring rounds exceed the required TN limit, a written
evaluation with recommendations for changes in the design, operation, and/or
maintenance of the System shall be submitted to the LAA, within 90 days of the
second exceedance of the limit. The written evaluation with recommendations shall
be prepared by the Service Contractor or a qualified Designer and the submission
shall include all monitoring data, inspection reports, and laboratory analyses since
the last annual report to the LAA;

Whenever field testing indicates a pH outside the of 6 to 9 or an exceedance of the
turbidity limit of 40 NTU, the Service Contractor shall collect an effluent sample
from the treatment unit for laboratory analysis for BODS and TSS and make
adjustments and/or repairs to the System, as deemed necessary during the inspection;

Whenever two consecutive monitoring rounds include at least one exceedance of the
limits for BODS5 or TSS, a written evaluation with recommendations for changes in
the design, operation, and/or maintenance of the System shall be submitted to the
LAA, within 90 days of the second exceedance of the limits The written evaluation
with recommendations shall be prepared by the Service Contractor or a qualified
Designer and the submission shall include all monitoring data, inspection reports,
and laboratory analyses since the last annual report to the LAA;

Whenever an SAS inspection port measurement indicates the ponding level within
the SAS is above the invert of the distribution system, an additional measurement
shall be made 30 days later. If the subsequent reading indicates the elevation of
ponding within the SAS is above the invert of the distribution system, within 60 days
of the follow up inspection, a written evaluation with recommendations for changes
in the design, operation, and/or maintenance of the System shall be submitted to the
LAA. The written evaluation with recommendations shall be prepared by the Service
Contractor or a Designer and the submission shall include all monitoring data,
inspection reports, and laboratory analyses for the previous year; and

Recommendations for any changes to the System shall be implemented, as approved
by the LAA, in accordance with an approved schedule, provided that all corrective
measures are implemented consistent with the limitations described in Paragraph
V.8.
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16.

17.

Responsibility for completing these compliance requirements is same as is assigned
in the above Paragraphs 12 and 13 for monitoring requirements.

For Systems failing to comply with any other terms of the Approval not included in
Paragraph 15, and until the Company submits a performance evaluation report to the
System Owner and the LAA that shows the System was in compliance with Title 5,
effluent limits, and the performance goals and conditions of this Approval for at least the
previous 12 months, the Company or its authorized agent shall determine the causes of
the noncompliance. The Company shall provide written recommendations for corrective
actions to the System Owner and the LAA. Corrective actions may include but are not
limited to design changes, installation changes, operation or maintenance changes
including sampling modifications, and/or changes in roles and responsibilities for the
manufacturer, vendors, designers, installers, service contractors and owners. Any
recommended changes which are not consistent with this Approval shall first be
submitted to the Department with an application for an Approval modification.

The Company shall be responsible for implementation of recommended changes, as
approved by the LAA, in accordance with an approved schedule. All corrective
measures implemented shall be consistent with the Approval and the other limitations
described in Paragraph V.8.

Unless directed by the LAA to take other action, the System Owner shall immediately
cease discharges or have wastewater hauled off-site, if at any time during the operation
of the Alternative System the system is in failure as described in 310 CMR
15.303(1)(a)1 or 2, backing up into facilities or breaking out to the surface.

V. Additional System Owner and Service Contractor Requirements

L.

Prior to commencement of construction of the System and after recording and/or

registering the Deed Notice required by 310 CMR 15.287(10), the System Owner shall

provide to the LAA a copy of:

a) a certified Registry copy of the Deed Notice bearing the book and page/or document
number; and

b) if the property is unregistered land, a Registry copy of the System Owner’s deed to
the property, bearing a marginal reference on the System Owner’s deed to the
propetrty.

The Notice to be recorded shall be in the form of the Notice provided by the Department

see http://www.mass.gov/eea/docs/dep/water/wastewater/a-thru-n/altsysn.pdf

Prior to signing any agreement to transfer any or all interest in the property served by the
System, or any portion of the property, including any possessory interest, the System
Owner shall provide written notice, as required by 310 CMR 15.287(5) of all conditions
contained in the Approval to the transferee(s). Any and all instruments of transfer and
any leases or rental agreements shall include as an exhibit attached thereto and made a
part of thereof a copy of the Approval for the System. The System Owner shall send a
copy of such written notification(s) to the LAA within 10 days of giving such notice to
the transferee(s).
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3,

10.

The System Owner shall provide access to the site for the Company and the Service
Contractor to perform inspections, maintenance, repairs, responding to alarm events and
field testing as may be required by the Approval, including sampling the System in
accordance with the Approval.

The System Owner and the Service Contractor shall maintain copies of the Service
Contractor’s O&M reports, inspection checklists, and all reports and notifications to the
LAA for a minimum of three years.

The System Owner shall not install, modify, upgrade, or replace the System except in
accordance with a valid DSCP issued by the LAA which covers the proposed work.

Upon determining that the System is in violation of the Approval or the System has
failed, as defined in 310 CMR 15.303, the Service Contractor shall notify the System
Owner immediately.

Upon determining that the System has failed, as defined in 310 CMR 15.303, the System
Owner and the Service Contractor shall be responsible for the notification of the LAA
within 24 hours of such determination.

In the case of a System failure, an equipment failure, alarm event, components not
functioning as designed, components not functioning in accordance with manufacturer’s
specifications, or violations of the Approval, the Service Contractor shall provide written
notification within five days describing corrective measures to the System Owner, the
local board of health, and the Company and may only propose or take corrective
measures provided that:

a) all emergency repairs, including pumping, shall be in accordance with the limitations
and permitting requirements of 310 CMR 15.353;

b) the design of any repairs or upgrades are consistent with the Alternative System
Approval;

¢) the design of any repairs or upgrades requiring a DSCP shall be performed by an
individual meeting the qualifications of Paragraph 111.2;

d) the installation shall be done by an Installer with a currently valid Disposal System
Installers Permit (310 CMR 15.019) and the Installer shall also comply with
Paragraph I11.17.

The System Owner shall also be responsible for ensuring written notification is
provided within five days to the local Board of Health.

The Service Contractor shall provide written notification to the Company within seven
days of any cancellation, expiration or other change in the terms and/or conditions of a
required O&M Agreement.

By September 30th of each year, the System Owner and the Service Contractor shall be
responsible for submitting to the LAA all O&M reports, all monitoring results, and
inspection checklists completed by the Service Contractor during the previous 12
months.
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11.

12.

13.

14,

15,

By September 30th of each year, the Service Contractor shall be responsible for
submitting to the Company copies of all O&M reports including alarm event responses,
all monitoring results, violations of the Approval, inspection checklists completed by the
Service Contractor, notifications of system failures, and reports of equipment
replacements with reasons during the previous 12 months.

The Service Contractor shall notify the System Owner of any changes to the terms and
conditions of the Approval within 30 days of any changes.

Within one year of any changes to the terms and conditions of the Approval, the System
Owner shall amend, as necessary, the O&M Agreement required by Paragraphs IV.2 & 3
to reflect the changes to the terms and conditions of the Approval.

The System Owner shall furnish the Department any information that the Department
requests regarding the System, within 21 days of the date of receipt of that request.

The Approval shall be binding on the System Owner and on its agents, contractors,
successors, and assigns, including but not limited to the Designer, Installer, and Service
Contractor. Violation of the terms and conditions of the Approval by any of the
foregoing persons or entities, respectively, shall constitute violation of the Approval by
the System Owner unless the Department determines otherwise.

VI. Company Requirements

1.

The Approval shall only apply to model units with the same model designations
specified in the Technology Approval and meet the same specifications, operating
requirements, and plans, as provided by the Company at the time of the application. Any
proposed modifications of the units, installation requirements, or operating requirements
shall be subject to the review of the Department for inclusion under a modification of the
Approval. The Company shall be responsible for verification of the appropriate model
unit as part of the review of proposed installations under the Approval.

The Company must offer to the System Owner a two-year initial service policy with the
purchase of the Technology that includes a minimum of eight (8) site visits (every 3
months). The Company must make available, for a fee, an extended service policy for a
minimum of 5 years beyond the two-year initial service policy.

Prior to submission of an application for a DSCP, the Company shall provide to the
Designer and the System Owner:

a) All design and installation specifications and requirements;

b) An operation and maintenance manual, including:
i. an inspection checklist;
ii. recommended inspection and maintenance schedule;
iii. monitoring (i.e. water use and power consumption) and sampling procedures, if
any;
iv. alarm response procedures, if any, and troubleshooting procedures;
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¢) An owner’s manual, including proper system use and alarm response procedures, if
any,

d) Estimates of the Owner’s costs associated with System operation including, when
applicable: power consumption, maintenance, sampling, recordkeeping, reporting,
and equipment replacement;

e) A copy of the Company’s warranty, and

f) Lists of Designers, Installers, and Service Contractors.

4. Upon submission of an application for a DSCP to the Approving Authority, the
Company shall submit to the Approving Authority, with a copy to the Designer and the
System Owner, a certification by the Company or its authorized agent that the design
conforms to the Approval and that the proposed use of the System is consistent with the
unit’s capabilities and all Company requirements. The review shall include evaluation of
the need for installation of water meter(s) at each facility. An authorized agent of the
Company responsible for the design review shall have received technical training in the
Company’s products.

5.  Upon completion of the PE of a System after a minimum of 18 months of operation, the
Company shall submit to the System Owner and the LAA a PE report on the System
describing and summarizing the operations of the System, any changes in operation or
design that were made during the piloting performance evaluation period and the results
of the piloting program for that System. The report shall also include whether the System
was in compliance with Title 5, the effluent limits, and the performance goals and
conditions of this Approval for at least the previous 12 months of operation. That report
shall also include either recommendations for approving and ending the piloting program
for that System or recommendations for continuing piloting for any System that has not
performed as planned and/or required.

a) Upon completion of the PE of a System, if a System is not in compliance with Title 5
or this Approval for at least the previous 12 months of operation, the Company shall
either continue the piloting program for that system, or upgrade or replace the
System with a fully complying Title 5 I/A or conventional system.

b) Upon completion of the PE of a System, showing the System was in compliance, for
at least the previous 12 months, with Title 5, the effluent limits, the performance
goals, and the conditions of this Approval, the Company may turn the responsibility
for operation and monitoring of the System over to the System Owner and Service
Contractor in accordance with this Approval (see paragraph V.13 for continuing
monitoring requirements).

6. The Company shall institute programs of training and continuing education for Service
Contractors. Training shall be provided at least annually. If the Company requires
trained Designers and Installers, the Company shall institute programs of training and
continuing education that is separate from or combined with the training for Service
Contractors. The Company shall maintain, annually update, and make available by
March 15th of each year, lists of approved Service Contractors and, if training is
required, Designers and Installers. The Company shall certify that the Service
Contractors and Designers and Installers on the lists have taken the appropriate training
and passed the Company’s training qualifications. The Company shall further certify that
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10.

11.

12.

135

the Service Contractors on the list have submitted to the Company all the reports
required by Paragraphs V.8, 9, and 11.

The Company shall not re-certify a Service Contractor if the Service Contractor has not
complied with the reporting requirements for the previous year.

If Installer training is required by the Company, the Company shall not sell the
Technology to an Installer unless the Installer is trained. The Company shall also
require, by contract, the distributors and resellers of the Technology shall not sell the
Technology to an Installer unless the Installer is trained.

As part of any training programs for Designers, Installers, and Service Contractors, the
Company shall provide each trainee with a copy of the Approval with the design,
installation, O&M, and owner’s manuals that were submitted as part of the Approval.

The Company shall provide, in printed or electronic format, the System design plan,
installation, O&M, and Owner’s manuals, and any updates associated with this
technology Approval, to the System Owners, Designers, Installers, Service Contractors,
vendors, resellers, and distributors of the System. Prior to publication or distribution in
Massachusetts, the Company shall submit to the Department for review a copy of any
proposed changes to the manual(s) with reasons for each change, at least 30 days prior to
issuance. The Company shall request Department approval for any substantive changes
which may require a modification of the Approval.

Prior to its sale of any System that may be used in Massachusetts, the Company shall
provide the purchaser with a copy of the Approval with the System design, installation,
O&M, and Owner’s manuals. In any contract for distribution or sale of the System, the
Company shall require the distributor or seller to provide the purchaser of a System for
use in Massachusetts with copies of these documents, prior to any sale of the System.

The Company shall furnish the Department any information that the Department
requests regarding the Technology within 21 days of the date of receipt of that request.

Within 60 days of issuance by the Department of a revised Approval, the Company shall
provide written notification of changes to the Approval to all Service Contractors
servicing existing installations of the Technology and all distributors and resellers of the
Technology.

The Company shall provide written notification to the Department’s Director of the
Wastewater Management Program at least 30 days in advance of the proposed transfer of
ownership of the Technology for which the Approval is issued. Said notification shall
include the name and address of the proposed owner containing a specific date of
transfer of ownership, responsibility, coverage and liability between them.

14. The Company shall maintain records of:

a) the Approval;
b) design and installation manuals;
¢) an owner’s manual, including alarm response procedures, if any;
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d)

e)

f)
g)

an operation and maintenance manual, including:
i. an inspection checklist;
ii. recommended inspection and maintenance schedule;

iii. monitoring requirements, if any (including water use and power consumption
when required) and sampling procedures, and

iv. alarm response procedures, if any, and troubleshooting procedures.

estimates of the operating costs provided to the Owner, including, when applicable:
power consumption, maintenance, sampling, recordkeeping, reporting, and
equipment replacement;

a copy of the Company’s warranty, and
lists of Designers, Installers, and trained Service Contractors.

15. The Company shall maintain the following information for the Systems installed in
Massachusetts:

a)
b)
c)

d)

f)

the address of each facility where the Technology was installed, the Owner's name
and address (if different), the type of use (e.g. residential, commercial, institutional,
etc.), the design flow, the model installed;

the installation date, start-up date, current operational status;

the name of the Service Contractor, noting any cancellations or changes to any
Service Contracts;

a summary of system failures, system malfunctions, and violations of the Approval
with the date of each event and corrective actions taken to reach compliance,
including but not limited to: design changes; installation changes;
operation/maintenance changes; monitoring changes; and/or changes in roles and
responsibilities for the manufacturer, vendors, designers, installers, service
contractors and owners;

copies of all Service Contractor records submitted to the Company, including all
O&M reports with alarm event responses, all monitoring results, inspection
checklists completed by the Service Contractor, notifications of system failures, and
reports of equipment replacements with reasons; and

copies of any completed PE reports.

16. By March 15th of each year the Company shall submit to the Department an annual
report that contains the following information for all Systems that were installed before
January Ist of that year:

a)

b)
¢)

d)

a table of the information required by Sections a, b, ¢, d and f of the preceding
Paragraph;

a table of monitoring data collected for all Systems installed to-date;

a list of pending applications for System installations which have been submitted to
local approving authorities.

identification of each System failure to comply with any performance criteria of the
Approval or the system monitoring and reporting plan, including but not limited to,
effluent quality limits. Include the date of each event, the date that the System was
returned to compliance, and the reasons for the noncompliance and the corrective
actions that were taken, including but not limited to any design changes, installation
changes, operation or maintenance changes including sampling, and/or changes in
roles and responsibilities for the manufacturer, vendors, designers, installers, service
contractors and owners;
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17.

18.

e) forany System in violation of the Approval or not in compliance with any
performance criteria at the time of the annual report, the reasons for the
noncompliance and the status of any corrective actions that are needed;

f) any recommendations and requests for changes to the system monitoring and
reporting plan or the performance criteria of the Approval; and

The report shall be signed by a corporate officer, general partner or the Company owner.

(Service Contractor records submitted to the Company should not be included with the
annual report, but shall be made available to the Department within 30 days of a
request by the Department.)

The Approval shall be binding on the Company and its officers, employees, agents,
contractors, successors, and assigns, including but not limited to dealers, distributors, and
resellers. Violation of the terms and conditions of the Approval by any of the foregoing
persons or entities, respectively, shall constitute violation of the Approval by the
Company unless the Department determines otherwise.

If the Company wishes to continue this Piloting Approval after its expiration date, the
Company shall apply for and obtain a renewal of this Approval. The Company shall
submit a renewal application at least 180 days before the expiration date of this Approval,
unless permission for a later date has been granted in writing by the Department.

VII. General Requirements

1.

Any Alternative System for which a complete DSCP application is submitted while the
Approval is in effect, may be permitted, installed, and used in accordance with the
Approval, unless and until:

a) the Department issues modifications or amendments to the Approval which
specifically affect the installation or use of an Alternative System installed under the
Approval for the Technology; or

b) the Department, the local approval authority, or a court requires the Alternative
System to be modified or removed or requires discharges to the System to cease.

All notices and documents required to be submitted to the Department by the Approval
shall be submitted to:

Director

Wastewater Management Program
Department of Environmental Protection
One Winter Street - 5th floor

Boston, Massachusetts 02108

Rights of the Department

3

The Department may suspend, modify or revoke the Approval for cause, including, but
not limited to, non-compliance with the terms of the Approval, non-payment of the
annual compliance assurance fee, for obtaining the Approval by misrepresentation or
failure to disclose fully all relevant facts or any change in or discovery of conditions that
would constitute grounds for discontinuance of the Approval, or as necessary for the
protection of public health, safety, welfare or the environment, and as authorized by
applicable law. The Department reserves its rights to take any enforcement action
authorized by law with respect to the Approval and/or the System against the Company, a
System Owner, a Designer, an Installer, and/or Service Contractor.



Anal Bioanal Chem (2007) 387:1365-1377
DOI 10.1007/s00216-006-0883-6

ORIGINAIL PAPER

Analysis of pharmaceuticals in wastewater and removal

using a membrane bioreactor

Jelena Radjenovic - Mira Petrovic - Damia Barcel6

Received: 6 July 2006 /Revised: 22 September 2006 /Accepted: 25 September 2006 / Published online: 18 November 2006

© Springer-Verlag 2006

Abstract Much attention has recently been devoted to the
life and behaviour of pharmaceuticals in the water cycle. In
this study the behaviour of several pharmaceutical products
in different therapeutic categories (analgesics and anti-
inflammatory drugs, lipid regulators, antibiotics, etc.) was
monitored during treatment of wastewater in a laboratory-
scale membrane bioreactor (MBR). The results were
compared with removal in a conventional activated-sludge
(CAS) process in a wastewater-treatment facility. The
performance of an MBR was monitored for approximately
two months to investigate the long-term operational
stability of the system and possible effects of solids
retention time on the efficiency of removal of target
compounds., Pharmaceuticals were, in general, removed to
a greater extent by the MBR integrated system than during
the CAS process. For most of the compounds investigated
the performance of MBR treatment was better (removal
rates >80%) and effluent concentrations of, e.g., diclofenac,
ketoprofen, ranitidine, gemfibrozil, bezafibrate, pravastatin,
and ofloxacin were steadier than for the conventional
system. Occasionally removal efficiency was very similar,
and high, for both treatments (e.g. for ibuprofen, naproxen,
acetaminophen, paroxetine, and hydrochlorothiazide). The
antiepileptic drug carbamazepine was the most persistent
pharmaceutical and it passed through both the MBR and
CAS systems untransformed. Because there was no
washout of biomass from the reactor, high-quality effluent
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in terms of chemical oxygen demand (COD), ammonium
content (N-NH,), total suspended solids (TSS), and total
organic carbon (TOC) was obtained.

Keywords Wastewater treatment - Membrane bioreactor -
Conventional activated sludge treatment - Pharmaceuticals -
Removal efficiency

Introduction

Most pharmaceutical substances are, by nature, biologically
active and hydrophilic, in order that the human body can
take them up easily, and persistent, to avoid degradation
before they have a curing effect. Depending on the
pharmacology of a medical substance it will be excreted
as a mixture of metabolites, as unchanged substance, or
conjugated with an inactivating compound attached to the
molecule [1]. When they enter a wastewater-treatment
plant, xenobiotics are not usually completely mineralized.
They are either partially retained in the sludge, or
metabolized to a more hydrophilic but still persistent form
and, therefore, pass through the wastewater-treatment plant
(WWTP) and end up in the receiving waters. Their removal
in WWTPs is variable and depends on the properties of the
substance and process conditions (e.g. sludge retention time
(SRT), hydraulic retention time (HRT), temperature) [2, 3].
Levels of many pharmaceutically active compounds
(PhACs) are barely reduced and they are, therefore,
detected in WWTP effluents. The presence of PhACs in
surface, drinking, and wastewaters is well documented in
the literature [1, 4-12]. Although present at low concen-
trations in the environment, drugs can have adverse effects
on aquatic organisms. These effects are chronic rather than
acutely toxic, and depend on exposure (bioavailability),
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susceptibility to the compound in question, and the
degradability of the compound [13].

To ensure compliance with future discharge require-
ments, upgrading of existing wastewater-treatment facilities
and implementation of new technologies is envisaged as the
next step in improvement of wastewater treatment. In the
last ten to fifteen years the use of membranes in wastewater
reclamation has attracted much interest. Membrane tech-
nology has become a technically and economically feasible
alternative for water and wastewater treatment, especially
because of high SRTs achieved within compact reactor
volumes. In the MBR the concentration of microorganisms
can be increased to up to 20 mg L™'. Because of this high
biomass concentration the rate of degradation is higher and
specialists are grown for problematic compounds. Another
advantage of membrane treatment is separation of sus-
pended solids by membranes, so they are not limited by the
settling characteristics of the sludge. The performance, in
terms of effluent quality, is believed to be better, but there is
a striking lack of knowledge about the behaviour of trace-
pollutants, Literature data on this subject is still very limited
and contradictory [2, 11, 14-16]. Ultrafiltration membranes
do not enable greater retention of the drugs investigated in
this study as a result of filtration effects—the molecular
sizes of the compounds selected are at least a factor of 100
smaller than the pore size of the membranes. Additional
removal of hydrophobic compounds by membranes can,
nevertheless, be expected, because they are adsorbed by
particles deposited as a layer on the membrane surface; this
effect for hydrophilic compounds is not yet very well
defined, however [11, 17].

The objectives of this work were detection of target
pharmaceuticals in wastewater influents and effluents,
observation of their elimination in the CAS process, and
comparison with results obtained for a laboratory-scale
MBR provided with a plate-and-frame submerged mem-
brane module. The pharmaceutical products investigated
were analgesics and anti-inflammatory drugs (ibuprofen,
ketoprofen, naproxen, diclofenac, indomethacin, acetamin-
ophen, mefenamic acid, and propyphenazone), lipid regu-
lators and cholesterol-lowering statin drugs (clofibric acid,
gemfibrozil, bezafibrate, pravastatin, and mevastatin), anti-
biotics (erythromycin, azithromycin, sulfamethoxazole,
trimethoprim, and ofloxacin), psychiatric drugs (fluoxetine
and paroxetine), an antiepileptic drug (carbamazepine), -
blockers (atenolol, sotalol, metoprolol, and propranolol),
anti-histaminics (famotidine and loratidine), anti-ulcer
agents (lansoprazole and ranitidine), an anti-diabetic
(glibenclamide), and a diuretic (hydrochlorothiazide).
These compounds had different physicochemical properties
(i.e. neutral, ionic, hydrophilic, hydrophobic). Their chem-
ical structures and CAS numbers are listed in the Appendix.
If their behaviour during wastewater treatment could be
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more reliably related to process design and operating
conditions, process performance could possibly be im-
proved by alteration of these conditions in accordance with
the types of molecule that are difficult to eliminate.

Experimental
Materials and standards

Chemical standards of carbamazepine, lansoprazole, lorati-
dine, famotidine, trimethoprim, ofloxacin, atenolol, meto-
prolol, azithromycin dihydrate, erythromycin hydrate,
fluoxetine hydrochloride, ranitidine hydrochloride, sulfa-
methoxazole, propranolol hydrochloride, indomethacin,
acetaminophen, mefenamic acid, clofibric acid, bezafibrate,
mevastatin, and sotalol hydrochloride were purchased from
Sigma—Aldrich (Steinheim, Germany), propyphenazone,
pravastatin, and paroxetine hydrochloride from LGC
Promochem (London, UK), ketoprofen, diclofenac, gemfi-
brozil, ibuprofen, and naproxen from Jescuder (Rubi,
Spain), glibenclamide from SIFA Chemicals (Liestal,
Switzerland), and hydrochlorothiazide from Pliva (Zagreb,
Croatia). All pharmaceutical standards were of high-purity
grade (>90%).

Isotopically labelled compounds used as internal stan-
dards were '*C-Phenacetin, from Sigma—Aldrich, meco-
prop-ds, from Dr Ehrenstorfer (Augsburg, Germany), and
ibuprofen-d;, atenolol-d;, and carbamazepine-d;, from
CDN Isotopes (Quebec, Canada).

All solvents (methanol, acetonitrile, and water) were
HPLC-grade and were purchased from Merck (Darmstadt,
Germany), as also was hydrochloric acid (HCI, 37%),
ammonium acetate (NH4Ac), and acetic acid (HAc).
Nitrogen for drying, purity 99.995%, was from Air Liquide
(Spain).

Stock solutions of individual standards (I g L") and
internal standards were prepared in methanol and stored at
—20 °C. Stock solutions of ofloxacin, pravastatin, and
sulfamethoxazole were renewed monthly because of their
limited stability. A standard mixture in which the compounds
were at a concentration of approx. 20 mg L' was prepared
from the stock solutions. Further dilutions of this mixture
were prepared in 25:75 (v/v) methanol-water and were used
as working standard solutions. A mixture of internal stan-
dards prepared by dilution of individual stock solutions in
methanol was used for internal standard calibration.

Membrane bioreactor (MBR)

A submerged MBR of approximately 21 L active volume
equipped with two flat sheet membranes (A4 size, area
0.106 m? pore size 0.4 pm), purchased from Kubota
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(Osaka, Japan), was installed in a municipal WWTP in
Rubi (Barcelona, Spain). Although the nominal porosity of
the membranes was 0.4 pm (microfiltration) a fouling layer
of proteins and microorganisms formed on the surface of
the membranes reduced the effective porosity to 0.01 pm,
which brought the type of filtration into the ultrafiltration
range [17].

The MBR was operated in parallel with the CAS process
(aeration tank and secondary settling tank). The biocenosis
of the MBR was grown from inoculated sludge from the
municipal WWTP (aeration basin) and cultivated over a
period of approximately 1 month to reach steady-state
conditions. The hydraulic retention time was set to 14 h by
regulating the effluent flow and the SRT was infinite,
because no sludge was discharged from the reactor.

The laboratory-scale MBR was operated dynamically in
intermittent permeation mode—cycles of permeation for
8 min interrupted with 2 min of halt. Influent and permeate
flows were controlled by use of flow meters and computer-
controlled pumps. Continuous aeration was provided by
means of a sparger pipe situated at the bottom of the
reaction vessel; the oxygen concentration was kept between
1 and 2 mg L', The temperature inside the reactor was
2042 °C throughout sampling.

Wastewater-treatment plant (WWTP)

Rubi WWTP was designed for 125,550 inhabitant equiv-
alents, During the sampling programme the WWTP was
operating with an average daily flow of 22,000 m’ day”!. A
mixture of municipal, hospital, and industrial wastewater is
treated. Treatment consists of pretreatment, preliminary
treatment, primary sedimentation, and secondary (biologi-
cal) treatment, Pretreated wastewater goes through a
physical process of settling in a primary clarifier. Secondary
treatment occurs in pre-denitrification (anaerobic) and
nitrification (aerobic) tanks, and two secondary clarifiers,
Secondary sludge is recirculated to a primary clarifier
which improves the settling characteristics of the primary
sludge and increases sludge age. A mixture of primary and
secondary (activated) sludge is processed (thickening,
dewatering) and anaerobically digested, and biogas pro-
duced is used to heat a digester. The hydraulic retention
time of CAS treatment in WWTP Rubi, calculated for the
average daily flow, is approximately 12 h. During the
sampling programme the plant was operating with an SRT of
approximately 3 days. WWTP effluent is discharged into the
river Riera de Rubi, which flows into the Mediterranean sea.

Sampling and sample preparation

Sampling was conducted during May and June, 2005.
Twenty-eight samples were analyzed. All wastewater

samples were taken as time-proportional grab-samples,
bearing in mind the HRT of the MBR and CAS processes.
The sampling points were:

1. primary sedimentation tank effluent, as the inflow to
the conventional treatment plant and membrane
bioreactor,

2. CAS effluent, and

3. MBR effluent.

Wastewater samples were collected, in amber glass
bottles pre-rinsed with ultra-pure water, as 24-h composite
samples; the volume depended on the type of sample
(100 mL for influent wastewater and 200 mL for effluent).
Immediately on arrival at the laboratory they were filtered
through 1-pm glass fibre filters and then through 0.45 pum
Nylon membrane filters from Whatman (UK). The target
compounds were extracted in one step, by a method
described elsewhere [18], using a Baker vacuum system
(J.T. Baker, The Netherlands) and Waters (Milford, MA,
USA) Oasis HLB cartridges (60 mg, 3 mL) previously
conditioned at neutral pH with 5 mL methanol then 5 mL

Table 1 MRM transitions of the compounds analyzed

Compound MRM 1 MRM 2 MRM 3
Ibuprofen 205—161

Ketoprofen 253209 253—197
Naproxen 229—-170 229185
Diclofenac 294—250 294—214
Indomethacin 356—297 356—255
Acetaminophen 152—110 152—93
Mefenamic acid 240—196 240—180
Propyphenazone 231-201 231—189
Clofibric acid 213—127 21385
Gemfibrozil 249121

Bezafibrate 360—274 360—154
Pravastatin 447—-327

Mevastatin 391—185 391-159
Carbamazepine 237—194 237192
Fluoxetine 310—44 310—148
Paroxetine 330—192 330—123
Lansoprazole 370—252 370—205
Famotidine 338—189 338—-259
Ranitidine 315—-176 315—-130
Loratidine 383337 383267 383259
Erythromyein 734.5—158 734.5—576.4
Azithromyein 749.5—5914  749.5—158
Sulfamethoxazole 254—92 254—156
Trimethoprim 291—230 291—-261
Ofloxacin 362—-316

Atenolol 267—190 267—145
Sotalol 273255 273213
Metoprolol 268—133 268—159
Propranolol 260—166 260—183
Hydrochlorothiazide = 296—269 296—205
Glibenclamide 494—369
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deionised water (HPLC grade). Elution was performed
twice with 4 mL methanol at a flow of 1 mL min™". The
extracts were then evaporated under a nitrogen stream and
reconstituted with 1 mL 25:75 (v/v) methanol-water.

Chemical analysis

LC analysis was performed with a Waters (Milford, MA,
USA) 2690 HPLC system coupled to a Micromass Quattro
(Manchester, UK) triple quadrupole mass spectrometer
equipped with a Z-spray electrospray interface. Chromato-
graphic separation was achieved on a Purospher Star RP-18
endcapped column (125 mm>2.0 mm, particle size 5 pm)
and a C;g guard column, both from Merck.

A specific multi-residue analytical method was set up for
measurement of the concentrations of the pharmaceutical
compounds in wastewaters [18]. Analysis was performed in
multiple-reaction-monitoring (MRM) mode, in both posi-

tive and negative electrospray-ionization mode. This meth-
od was refined for analysis of hydrochlorothiazide and
glibenclamide. MRM transitions selected for each com-
pound are summarized in Table 1. In accordance with the
performance characteristics defined in EU Commission
Decision 2002/657/EC for confirmation and identification
of pharmaceuticals when using LC—tandem MS as the
instrumental technique, a minimum of three identification
points are required. When using LC-MS-MS (QqQ)
analysis two MRM transitions are sufficient to confirm
the identity of a compound. The MRM ratio, calculated as
the relationship between the abundances of both transitions
and the LC retention time are also criteria used to confirm
the presence of an analyte in the samples. In this study,
therefore, transitions between a precursor ion and the two
most abundant fragment ions were chosen for each analyte
when working in MRM mode, resulting in four identifica-
tion points, enough to conform with the aforementioned EU

Table 2 Mean recoveries of the selected compounds and method detection limits (MDL) in ng L

Compound Recovery (%) MDL (ng L™
Influent MBR effluent CAS effluent Influent MBR and CAS effluent

Ibuprofen 131 (18.1)* 68.8 (11.0) 90.4 (11.0) 98.0 20.0
Ketoprofen 62.8 (2.94) 71.3 3.11) 59.1 (0.897) 190 74.0
Naproxen 49.2 (20.0) 59.4 (1.28) 534 (2.31) 79.0 20.0
Diclofenac 83.3 (L.17) 94.9 (10.0) 95.0 (12.6) 160 40.0
Indomethacin 113 (2.95) 120 (5.63) 110 (3.78) 150 31.0
Acetaminophen 123 (17.0) 108 (10.5) 56.0 (7.61) 20.9 535
Mefenamic acid 93.3 (1.95) 92.1 (1.02) 91.5 (5.29) 5.70 1.85
Propyphenazone 60.0 (8.00) 71.0 (4.00) 71.0 (4.00) 4.80 1.45
Clofibric acid 86.0 (10.8) 104 (6.87) 74.5 (1.40) 16.3 3.75
Gemfibrozil 91.0 (8.47) 87.5 (1.36) 108 (17.2) 8.70 2,20
Bezafibrate 106 (3.43) 94.4 (9.30) 89.4 (4.62) 18.5 4.35
Pravastatin 85.6 (2.56) 78.0 (12.2) 96.0 (19.5) 120 30.9
Mevastatin 103 (8.61) 134 (15.6) 123 (9.86) 9.30 1.30
Carbamazepine 84.0 (7.84) 89.5 (5.20) 88.0 (9.24) 2.20 0.600
Fluoxetine 46.7 (2.34) 93.7 (17.6) 59.0 (1.60) 19.8 1.70
Paroxetine 62.2 (2.15) 109 (5.73) 71.4 (1.49) 3.50 0.650
Lansoprazole 70.0 (10.0) 87.0 (5.00) 86.0 (4.00) 10.9 420
Famotidine 58.2 (7.76) 55.4 (6.30) 66.6 (5.39) 3.10 0.40
Ranitidine 41.5 (9.85) 75.8 (14.8) 125 (11.7) 1.40 0.300
Loratidine 72.6 (1.81) 78.0 (6.97) 64.5 (4.98) 8.00 235
Erythromycin 67.7 (3.15) 50.0 (13.0) 66.6 (12.0) 124 2.00
Azithromycin 30.0 (7.00) 73.0 (2.00) 63.0 (3.00) 1.00 0.300
Sulfamethoxazole 33.7 (2.76) 95.5 (9.24) 78.3 (1.08) 16.1 3.10
Trimethoprim 58.8 (3.29) 128 (6.58) 60.8 (3.87) 1.30 0.350
Oftoxacin 142 (19.0) 135 (5.45) 138 (4.47) 293 7.85
Atenolol 83.5 (33.8) 60.8 (10.8) 131 (15.5) 1.70 0.750
Sotalol 47.1 (2.91) 31.9 (3.05) 52.0 (3.63) 4.80 0.700
Metoprolol 36.7 (1.44) 120 (2.64) 76.7 (1.43) 6.30 1.60
Propranolol 60.2 (0.506) 90.8 (4.02) 70.5 (5.27) 2.60 0.300
Hydrochlorothiazide 39.8 (7.43) 58.9 (1.62) 73.4 (22.9) 4.50 0.900
Glibenclamide 100 (11.7) 107 (10.3) 98.5 (11.7) 19.2 2.30

“The relative standard deviation (%) of the recoveries is given in parentheses (n=3)
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directive. When poor fragmentation was observed for the
compounds, only one transition could be monitored.
Confirmation of the identities of these was achieved by
matching their LC retention times with those of standards.
Shifts in retention times were less than 3%, so the
confirmation was regarded as sufficiently reliable. For
internal standards only one transition was selected, because
they were isotopically labelled compounds unlikely to be
found in environmental samples.

To compensate for matrix effects from sample matrices
internal standard calibration and adequate dilution of
sample extracts were used, on the basis of the previously
published method [18].

Recoveries of the method were determined by spiking.
Influent samples and CAS and MBR effluents were spiked
in triplicate with a standard mixture of selected compounds
to a final concentration of 1 pg L™'. Spiked samples and a
blank sample were analysed by the above mentioned
method. Recoveries of the target pharmaceuticals are listed
in Table 2, with method detection limits (MDL) for influent
and effluent samples. MDLs and method quantification
limits (MQL) were calculated on the basis of signal-to-
noise ratios (S/N) of 3 and 10, respectively.

Results and discussion

It is well documented that WWTPs are major contributors
of pharmaceuticals in the environment. WWTP Rubi
mainly receives domestic, hospital, and industrial wastewa-
ter and effluent concentrations of several monitored com-
pounds exceed pg L' levels. Ranges of output loads for
WWTP Rubi for each pharmaceutical and mean values
(g day™') are reported in Table 3. The quantities of
pharmaceuticals discharged into the environment are
calculated by multiplying the detected effluent concentra-
tions by an average daily flow rate of 22,000 m> day ™. The
total amount of pharmaceutical compounds discharged by
WWTP Rubi into the environment exceeded 300 g day™'
(an average value). The most abundant compounds, with
average individual loads of 21-56 g day™', were the anti-
inflammatory drugs ibuprofen, naproxen, and diclofenac,
the lipid regulators gemfibrozil and bezafibrate, the diuretic
hydrochlorothiazide, and the (3-blocker atenolol.

To assess the efficiency of elimination by the MBR,
substance-specific analysis must be performed and the bulk
properties DOC and COD of wastewater influents and
effluents must also be determined. The performance of the
MBR system is summarized in Table 4. The data are
presented for the sampling period. Removal efficiencies of
98.7% for TSS and 90.4% for total COD were achieved
during the membrane process. Average effluent ammonia
concentration was 1.01 pg L' in the MBR effluent, com-

Table 3 Average daily output loads of the investigated pharmaceu-
ticals for Rubi WWTP

Pharmaceutical Effluent load (g day™)
Mean Range

Analgesics and anti-inflammatory drugs

Naproxen 37.0 10.8-76.9

Ketoprofen 17.1 11.4-36.3

Ibuprofen 56.3 7.39-137.9

Diclofenac 273 17.3-43.8
Indomethacin 1.93 nd-2.73

Acetaminophen 4.55 1.06-9.2

Mefenamic acid 0.44 0.27-0.85

Propyphenazone 0.68 0.43-0.96
Anti-ulcer agent

Ranitidine 2.77 0.55-5.30
Psychiatric drug

Paroxetine 0.08 nd*-0.16
Antiepileptic drug

Carbamazepine 521 1.44-6.71
Antibiotics

Ofloxacin 6.93 2.40-11.2

Sulfamethoxazole 3.06 1.42-5.81

Erythromycin 229 0.95-4.51
B-blockers

Atenolol 21.0 7.70-33.2

Metoprolol 332 1.14-5.43
Diuretic

Hydrochlorothiazide 33.7 21.2-46.0
Hypoglycaemic agent

Glibenclamide 0.74 nd-0.98
Lipid regulator and cholesterol lowering statin drugs

Gemfibrozil 54.3 30.1-73.9

Bezafibrate 21.6 10.9-50.8

Clofibric acid 1.75 0.40-3.43

Pravastatin nd nd

i

*Not detectable (below the LOQ)

pared with 48.41 pug L' in the CAS effluent. It is known
that membrane processes are quite efficient at removing
COD and TOC from wastewater [19, 20]. Improved COD
removal is attributed to the combination of complete
retention of particulate material by the membrane, including
suspended COD and high molecular weight organisms, and
to avoidance of biomass washout problems common in
activated sludge systems. Consequently, stable conditions
are provided for growth of specialized microorganisms
which are the able to remove poorly biodegradable
components.

Of 31 pharmaceutical products included in the analytical
method, 22 were detected in the wastewater entering
WWTP Rubi. Box plots of measured concentrations of
each pharmaceutical are showed in Figs. 1, 2 and 3. Ten
measured values are given for influent and MBR effluent
concentrations and eight for CAS effluent (data are missing
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Table 4 Summary of the per-

formance of the MBR system Property

Influent

MBR effluent

CAS effluent

TSS (mg L™
CODyi (mg L)
TOC (mg L™
"Values are averages from N-NH, (mg LY
n=16 samples, with standard pH
deviations in parentheses

119.2 (17.37)°
508.2 (124.3)
67.67 (24.29)
49.13 (15.79)
7.52 (0.300)

1.600 (1.770)
48.58 (22.47)
10.89 (3.470)
1.010 (0.4200)
7.08 (0.270)

26.72 (15.69)
111.6 (53.35)
27.33 (13.75)
48.41 (12.87)
7.63 (0.160)

for two sampling programmes). For each variable the box
has lines at the lower quartile (25%), median (50%), and
upper quartile (75%) values. The whiskers are the lines
extending from each end of the box to show the extent of
the data up to 1.5 times the interquartile range (IQR).
Outliers are marked with + symbols.

The highest influent concentrations (ug L™') were
measured for the analgesics and anti-inflammatory drugs
naproxen, ibuprofen, ketoprofen, diclofenac, and acetamin-
ophen, the antihyperlipoproteinaemic drugs gemfibrozil and
bezafibrate, the [3-blocker atenolol, and the diuretic
hydrochlorothiazide. For other compounds input concen-
trations were usually in the range 10-100 ng L™". Because
the low concentrations measured were sometimes close to
the limits of quantification, any hypothesis about the
efficiency of their elimination is questionable. Mean
removal was, nevertheless, calculated for each of the
pharmaceutical compounds; the results are presented in
Table 5. The most important removal pathways of organic
compounds during wastewater treatment are:

. biotransformation/biodegradation,
2. adsorption by the sludge (excess sludge removal), and
3. stripping by aeration (volatilization).

Because of the low values of the Henry coefficients (Ky;)
of the compounds investigated [21], the fraction removed
by volatilization can be neglected [16]. The two processes
abiotic (adsorption) and biotic degradation (transformation
by microorganisms) could not be distinguished, because no
method was developed for analysis of the target compounds
in sludge. The term “removal” is therefore used here for
conversion of a micropollutant to compounds other than the
parent compound.

Elimination efficiency of the laboratory-scale MBR and
the full-scale CAS process was comparable for naproxen,
ibuprofen, acetaminophen, hydrochlorothiazide, and parox-
etine. All were removed to a large extent by both systems
(removal was greater than 80% except for hydrochlorothi-
azide, for which it was between 56 and 85%). Hydrochlo-
rothiazide and paroxetine were eliminated slightly better by
conventional treatment. Similar results for the behaviour of
these drugs during conventional treatment have been
reported by several authors [2, 3, 9, 11].

@ Springer

For ketoprofen, diclofenac, bezafibrate, and gemfibrozil
removal by the MBR system was very high and uniform
(>90%), with the exception of two sampling programme. It
is assumed this variation could have been a result of
reduced microbial activity or altered sorption and floccula-
tion conditions. No plausible explanation can be given for
the drastically reduced efficiency of removal of clofibric
and mefenamic acid by MBR in two sampling programmes;
otherwise these were eliminated with efficiencies between
65 and 90%. High and steady removal (>80%) in the MBR
was also observed for ranitidine and ofloxacin. In conven-
tional treatment all these pharmaceuticals were eliminated
with a wide range of efficiencies, always lower than those
obtained by the MBR. Better removal of readily biode-
gradable micropollutants by the MBR could be because of
the smaller flock size of the sludge, which enhances mass
transfer by diffusion and therefore increases elimination.
Taking into consideration the composition of sludge
originating from a membrane bioreactor (specialized micro-
organisms, large amount of active biomass in suspended
solids) improved removal is to be expected; this was
confirmed by our experiments.

A possible explanation of substantially greater attenua-
tion of diclofenac by the MBR (average removal efficiency
87% compared with 50% in CAS) could be the greater age
of the MBR sludge. Improved removal is observed with
increasing solids retention time [14]. Another explanation
could be greater adsorption potential of the MBR sludge,
because the organic matter content is greater than for CAS
sludge. According to results from the EU project Poseidon
[22], adsorption processes affect elimination of diclofenac.
Literature data on this matter is still very contradictory.
Clara et al. reported poor removal of diclofenac in
laboratory-scale WWTPs whereas in full-scale plants
removal varied from less than 20% to between 60 and
80% for some of the facilities investigated [2]. Heberer et
al. [7] reported low removal efficiencies in a WWTP
whereas Ternes et al. documented significant (69%)
elimination of diclofenac [8].

Removal of carbamazepine was, in contrast, very poor
(<20%), and effluent concentrations for both MBR and
CAS were frequently greater than influent levels. Poor
elimination of this neutral drug has been reported by many
authors [9, 11, 23, 24]. Glucuronide conjugates of carba-
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Fig. 1 Removal, during MBR and CAS treatment, of the analgesics and anti-inflammatory drugs naproxen (a), ketoprofen (b), ibuprofen (c),

mefenamic acid (d), diclofenac (e), indomethacin (f), acetaminophen (g), and propyphenazone (h)
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4qTig. 2 Removal during MBR and CAS treatment of the antibiotics
ofloxacin (a), sulfamethoxazole (b), and erythromycin (c), the 3-
blockers atenolol (d) and metoprolol (e), the anti-ulcer agent ranitidine
(1), the antiepileptic drug carbamazepine (g), and the psychiatric drug
paroxetine (h)

mazepine can, presumably, be cleaved in sewage, thus
increasing environmental concentrations [8].

Rates of removal of the antibiotic sulfamethoxazole were
very variable in both treatments investigated. According to
Drillia et al. its microbial degradation will depend on the
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presence of readily biodegradable organic matter in
wastewater; this varies during both MBR and CAS
treatment [25]. Also, a substantial amount of sulfamethox-
azole enters WWTPs as its human metabolite Ny-acetylsul-
famethoxazole, which can possibly be converted back to
the original compound during treatment [26].

Efficiency of removal of atenolol, metoprolol, pravastatin,
erythromycin, and indomethacin varied in both MBR and
CAS treatment. This could not be explained. Fluctuation of
elimination efficiency was also observed for propyphenazone
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Fig. 3 Removal during MBR and CAS treatment of the lipid regulator and cholesterol-lowering statin drugs gemfibrozil (a), bezafibrate (b),
clofibric acid (c), and pravastatin (d), the diuretic hydrochlorothiazide (e), and the hypoglycaemic agent glibenclamide (f)
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Table 5 Mean removal of selected pharmaceuticals by the MBR and
CAS processes

Compound Elimination (%) in:
MBR® CAS"

Analgesics and anti-inflammatory drugs

Naproxen 99.3 (1.52) 85.1 (11.4)
Ketoprofen 91.9 (6.55) 51.5 (22.9)
Ibuprofen 99.8 (0.386) 82.5 (15.8)
Diclofenac 87.4 (14.1) 50.1 (20.1)
Indomethacin 46.6 (23.2) 23.4 (22.3)
Acetaminophen 99.6 (0.299) 98.4 (1.72)
Mefenamic acid 74.8 (20.1) 294 (32.3)
Propyphenazone 64.6 (13.3) 42.7 (19.0)
Anti-uleer agents

Ranitidine 95.0 (3.74) 42.2 (47.0)
Psychiatric drugs

Paroxetine 89.7 (6.69) 90.6 (4.74)

Antiepileptic drugs

Carbamazepine No elimination® No elimination
Antibiotics

Ofloxacin 94.0 (6.51) 23.8 (23.5)
Sulfamethoxazole 60.5 (33.9) 55.6 (35.4)
Erythromycin 67.3 (16.1) 23.8 (29.2)
B-blockers

Atenolol 65.5 (36.2) No elimination
Metoprolol 58.7 (72.8) No elimination
Diuretics

Hydrochlorothiazide 66.3 (7.79) 76.3 (6.85)
Hypoglycaemic agents

Glibenclamide 47.3 (20.1) 44.5 (19.1)
Lipid regulator and cholesterol lowering statin drugs

Gemfibrozil 89.6 (23.3) 38.8 (16.9)
Bezafibrate 95.8 (8.66) 48.4 (33.8)
Clofibric acid 71.8 (30.9) 27.7 (46.9)
Pravastatin 90.8 (13.2) 61.8 (23.0)

2bValues are averages, with relative standard deviations (%) in
parentheses, for n=10" or n=8" samples

°Compounds were classified as “no elimination™ if elimination was
less than 10%

(44.8-82.9% for MBR and 6.82-62.6% for CAS) and
glibenclamide (14.8-73.7% for MBR and 11.9-79.7% for
CAS).

Effluent concentrations greater than those recorded for
the influent could be explained by the presence of input
conjugate compounds that are transformed into the original
compounds during treatment. Because these conjugates
were not included in the analysis, no firm conclusion can be
made about their biotransformation, especially because
sampling inaccuracy can also lead to errors.

Conclusion

Several pharmaceutical products (e.g. ibuprofen, naproxen,
acetaminophen, ketoprofen, diclofenac, bezafibrate, gemfi-

@ Springer

brozil, ranitidine, ofloxacin, hydrochlorothiazide, and parox-
etine) with high rates of attenuation can be expected to be
completely removed from wastewater by adsorption or
degradation, or a combination of both, during membrane
treatment. For most of the compounds investigated MBR
effluent concentrations were significantly lower than in the
effluent from conventional treatment. Elimination of hydro-
chlorothiazide and paroxetine was slightly better in CAS
treatment. Some substances (e.g. carbamazepine) were not
removed by either MBR or CAS treatment. No relationship
was found between the structures of target compounds and
their removal during wastewater treatment, however. The
range of variation of the efficiency of removal by the MBR
system was small for most of the compounds; in conven-
tional treatment greater fluctuations were observed and
removal efficiency was found to be much more sensitive to
changes in operating conditions (temperature, flow rate, etc).

Although membrane technology seems a promising
means of removal of pharmaceutical compounds, the
MBR process investigated would not completely halt
discharge of micropollutants. Membrane treatment process-
es should be optimized by modification of the membranes
(variation of the materials and reduction of molecular mass
cut-off limits) and/or by modification of the treatment
process (inoculation of special microorganisms). The
efficiencies of diverse microbial populations in elimination
of selected pharmaceuticals, and optimization of design and
operating conditions of a laboratory-scale MBR will be the
main objectives of our future investigations. That would
provide guidelines for scale-up of a biological pilot plant
and its evaluation by integration into an industrial process
water-recycling system. Because of the current lack of
information on the behaviour of pharmaceuticals in surface
and wastewaters, however, further studies are required on
the occurrence, fate, and effects of these substances in the
environment.
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Appendix

Structure and CAS numbers of the pharmaceutical products
studied.
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Compound CAS number Compound CAS number
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Elizabeth Sturdy

From:
Sent:
To:

Cc:
Subject:

Hi Liz,

Patric Pepper <patric.pepper@yahoo.com>

Friday, November 20, 2020 5:15 PM

Elizabeth Sturdy

Barbara Huggins Carboni

Post Script: Letter to ZBA Members for the December 3 ZBA Cloverleaf 40B Hearing -
Remote Meeting

After I sent along the Pond Village letter today, I later received a note from one of the contributing
editors/authors of the letter. The hope is that you can pass the note along to the ZBA members when you have a
chance. I realize it's after 5 o'clock and I surely hope you have left for the day to start your weekend. But if you
can pass this correction along when possible that would be great. Here below is the change.

Correction/revision:

"After submitting our letter on 11/20, we realized one phrase may be interpreted differently than we intend. On
page two, we refer to the term “pre-existing conditions” which we hope in context would be understood to mean
“pre-existing groundwater conditions. Since that term is often used in health discussions to have a different
meaning, we wanted to make sure our use was understood by the ZBA.”

Thanks again, Liz, and please do have a great weekend and a happy Thanksgiving!

All the best,
Patric






Zoning Board of Appeals Nov 20, 2020
Town of Truro via email
Truro, MA 02666

Dear ZBA Chair and Members:

During the November 12 ZBA public hearing, we requested an opportunity to bring to the Board’s
attention several matters of serious and immediate concem relating to the health and safety of
the Pond Village Watershed community. The Board requested that, by November 20, we provide
you with a list of these topics for discussion, inciuding several areas of concern we have posed
during earlier public hearings that remain unaddressed. These topics, as we have been able to
analyze them to date, are set forth below:

Issues raised in the Cape Cod Commission’s November 3 letter (and by Pond Village in
earlier letters) as yet unaddressed by the applicant (and as elaborated in additional topic
areas that follow).

o Additional improvements to effluent nitrogen through treatment system optimization
and/or enhancements to stormwater treatment on-site required to bring the project’s
site wide nitrogen loading below the Cape Cod Commission’s 5 mg/L planning
standard.

Requirements for effluent and groundwater monitoring at the property boundary
Sufficiently rigorous contingency plan.

Sufficiently rigorous operations and maintenance agreement.

Cape Cod Commission attention to matters of health.

O 0 00

Selection of the proposed Small Wastewater Treatment Plan (SWWTP)

o Is the BioMicrobics HSMBR 9.0-N the best possible solution for an SWWTP for the

project? (Asked on November 5 but not answered). If so, why?

o What criteria were used to select the proposed system?

o The system is now in Piloting status. What are the implications of that, i.e., when does
that status expire, and what is the plan moving forward should MassDEP find
insufficient merit in moving the BioMicrobics HSMBR 9.0-N system from piloting to
provisional and then to general use?

Can the applicant clarify how it has extirapolated performance of the system under the
proposed site and influent load conditions of the Cloverleaf development from
performance of the three similar systems identified by Horsley and Whitten?

The Westport site due diligence information was not provided and should be.
Evidence of additional sites with the HSMBR technology and provision of performance
data at those sites.

(o]

Q O

Pond Village health projection components
o Effluent downgradient modeling has not been provided that shows the impact on
groundwater in Pond Village, including residences and Pilgrim Pond.
o Impact on Pond Village Residents' health, given pre-existing conditions
known to the Town.

SWWTP post-installation
o Will a performance bond be required specific to the SWWTP?
o What aspects of a contingency plan will the ZBA review when considering relevant
waivers?
» Who is responsible for authoring the contingency plan?



=  What parties are responsible for ensuring that the contingency plan,
once written, is implemented?

= What are the procedures for incident reporting and resolution?

o Projected life of proposed I/A system

=  What is the projected lifespan of the HSMBR system?

=  What is the proposed plan for the inevitable replacement(s) of the
proposed system during the 99-year life of the project?

¢ Can the applicant describe the ongoing testing requirements for the pilot
system, and clearly identify the party that will bear this cost?
o Operations and maintenance (O&Mj) plan

= Who is responsible for authoring the O&M plan?

=  Who is responsible for ensuring that the contingency plan, once written,
is implemented?

»  What criteria will be used to select an RME (responsible management
entity)?

= QOperational viability of the HSMBR system under varying seasonal
temperature regimes?

= Performance of the system under variable influent conditions (e.g.,
BOD, total suspended solids [TSS], nitrogen inputs, etc.)?

= What is the projected performance of the system under various loads
and levels of use? e.g., seasonal impact on performance.

Due diligence on SWWTP vendor
o What due diligence will the ZBA consider with respect to Biometrics as a manufacturer
and parts supplier for the proposed I/A system during the lifespan of the project?
o What is Biometrics’ role with respect to the maintenance of the SWWTP for the 99-
year duration of the project?
o What is the applicant’s plan for system component replacement, should BioMicrobics
discontinue the HSMBR 9.0-N model, or discontinue business operations?

o Aspects of the SWWTP design
o Soil absorption system
o Reserve area grade and accessibility

In a spirit of community participation and cooperation, we request that you reserve up to 30
minutes on your agenda to take stock of where we are in this process as it relates to our
questions and overarching concem for the health and safety of residents of the Pond Village
watershed.

Respectfully,

Members of the Pond Village Watershed Community
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