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March 31, 2018

Debra A. Howland

Executive Director

New Hampshire Public Utilities Commission
21 South Fruit Street, Suite 10

Concord, NH 03301-2429

Dear Ms. Howland,

Enclosed please find the completed Renewable Energy Source Eligibility
Form for Class I Thermal Sources with Renewable Thermal Energy
Capacity Greater Than 200,000 BTU/HR and applicable Appendices for the
Narragansett Bay Commission’s (NBC) new cogeneration project that is
powered by anaerobic digester gas. The project is located at NBC’s Bucklin
Point Wastewater Treatment Facility in East Providence, RI. NBC collects
the biogas and conveys it directly to the Generation Unit without use of
facilities used as common carriers of natural gas.

NBC’s completion date for the construction of the project is currently April
30, 2018. The project’s status is currently listed by NEOOL GIS as pending
(NON121998).

We look forward to hearing back from you soon with a favorable
determination regarding the project’s eligibility as a renewable thermal
energy resource. Please contact us at (401) 461-8848 if you have any
questions or need additional information.

Sincerely,

e d —

Thomas P. Uva

Director of Environmental Science & Compliance
Narragansett Bay Commission

One Service Road

Providence, RI 02905

Email: tuva@narrabay.com
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State of New Hampshire

Public Utilities Commission ¥
21 S. Fruit Street, Suite 10, Concord, NH 03301-2429 ot

DRAFT ReviseD 3-8-17
APPLICATION FORM FOR

RENEWABLE ENERGY SOURCE ELIGIBILITY FOR
CLAss | THERMAL SOURCES WITH RENEWABLE THERMAL ENERGY CAPACITY GREATER THAN

200,000 BTu/HR
Pursuant to New Hampshire Administrative Code PUC 2500 Rules

e Please submit one (1) original and two (2) paper copies of the completed application and cover
letter* to:
Debra A. Howland
Executive Director
New Hampshire Public Utilities Commission
21 South Fruit Street, Suite 10
Concord, NH 03301-2429

s Send an electronic version of the completed application and the cover letter electronically to
executive.director@puc.nh.gov.

*  The cover letter must include complete contact information and identify the renewable energy class
for which the applicant seeks eligibility. Pursuant to PUC 2505.01, the Commission is required to
render a decision on an application within 45 days of receiving a completed application.

If you have any questions please contact Barbara Bernstein at (603) 271-6011 or
Barbara.Bernstein@puc.nh.qov.

Only facilities that began operation after January 1, 2013 are eligible.

Is this facility part of a Commission approved aggregation?
Yes No
Aggregator’'s Company Name:

Aggregator Contact Information:
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Attachment Labeling Instructions

Please label all attachments by Part and Question number to which they apply (e.g. Part 3-7). For
electronic submission, name each attachment file using the Owner Name and Part and Question
number (e.g. Pearson Part 3-7).



Part 1. General Application Information
Please provide the following information:

Applicant

Name: Narragansett Bay Commission

Mailing Address: One Service Road
Town/City:  Providence State: Rl Zip Code: 02905

Primary Contact: Thomas Uva
Telephone: (401) 461-8848 (x470) Cell: __(401) 490 - 1215

Email Address: tuva@narrabay.com

Facility

Name: NBC Bucklin Point Wastewater Treatment Facility

Physical Address: 102 Campbell Avenue

Town/City: Rumford State: R] ZipCode: (2018
If the facility does not have a physical address, the Latitude: & Longitude Provided Address

Installer

Name: BioSpark
Installer License Number:  State of Rhode Island Electrical Corporation AC001320

Mailing Address: One Liberty Square, 11th Floor

Town/City: _ Boston State: _MA  ZipCode: _ (02109
Primary Contact: Thomas Moore

Telephone: 078-621-0421 Cell:

Email Address: tmoore@biosparkusa com

If the equipment was installed by the facility owner, check here: z]

Facility Operator
If the facility operator is different from the owner, please provide the following:

nName: NBC Bucklin Point Waste Water Treatment Facility

Facility Operator Telephone Number:  (401) 461-8848 x190
Service to be provided by BioSpark




Independent Monitor

Name: Daymark Energy Advisors

Mailing Address: 370 Main Street, STE. 325

Town/City: Worcester State: MA  Zip Code: 01608

Primary Contact:  Dimitri Kordonis

Telephone: 617-778-5515 Cell:

Email Address: dkordonis@daymarkea.com

NEPOOL/GIS Asset ID and Facility Code

In order to qualify your facility’s thermal energy production for RECs, you must register with the
NEPOOL - GIS. Contact information for the GIS administrator follows:
James Webb
Registry Administrator, APX Environmental Markets
224 Airport Parkway, Suite 600, San Jose, CA 95110
Office: 408.517.2174
jwebb@apx.com

Mr. Webb will assist you in obtaining a GiS facility code and an ISO-New England asset ID number.
GIS Facility Code # AssetID# NON121998

1. Has the facility been certified under another non—f?deral jurisdiction’s renewable portfolio standards?

Yes :l No

If you selected yes, please provide proof of certification in the form of an attached document as
Attachment 1-1.

2. Attach any supplementary documentation that will help in classification of the facility as Attachment

1-9

Part 2. Technology Specific Data

All Technologies

Fuel type (solar, geothermal, or biomass): Anaerobic Disgester Biogas
Rated Thermal Capacity (Btu/hr): 2,742,081
Date of initial operation using renewable fuels: 04/30/2018 - Estimated




Biomass

If a thermal biomass facility, provide proof of New Hampshire Department of Environmental Services

approval that the facility meets the emissions requirements set forth in Puc 2500, as Attachment 2-1.
see attached RIDEM Minor Source Air Permit Approval 2337

Solar Thermal

If a solar thermal facility, please provide the Solar Rating and Certification Corporation rating based on
Mildly Cloudy C (kBtu/day):

Geothermal
If a geothermal facility, please provide the following:

The coefficient of performance {(COP):

The energy efficiency ratio of the system:

Part 3. Metering and Measurement of Thermal Energy and REC
Calculations

This section deals with the thermal metering system including methods for calculation and reporting
useful thermal energy. A copy of PUC 2506.04 of the RPS rules is included as Appendix A.

Using the table below, identify the thermal metering system or custom components (e.g., heat meters,
flow meters, pressure and temperature sensors) used to measure the useful thermal energy and enter
the accuracy of measurement for the entire system:

System or

Component Product name | Product Manufacturer Model No. Accuracy
BTU Meter Flow Meter Onicon F 3100 0.4% of rate
BTU Meter Temp Sensors Onicon System 10 +/- 0.15%
BTU Meter Calculator Onicon System 10
Total System Calculator utilizing above component meets ENI434/CSA C900.1
Accuracy (Percent) accuracy requirements
Attach component specification sheets (Accuracy, Operating Ranges) as Attachment 3-1. i]
Attach a simple schematic identifying the location of each sensor that is part of the metering
system as Attachment 3-2. [_z]



Check the applicable standard for meter accuracy prescribed in Puc 2506.04 among the six choices
below {compliance with Puc 2506.04 shall be certified by a professional engineer licensed by the state of
New Hampshire and in good standing):

If the facility is a large thermal source using a liquid or air based system, check the method
that applies:

A.  Installation and use of heat meters capable of meeting the accuracy provisions of European
Standard EN 1434 published by CEN, the European Committee for Standardization. The
heat meter shall have the highest Class flow meter that will cover the design flow range at
the point of measurement and a temperature sensor pair of Class 5K or lower.

B. Installation and use of meters that do not comply with European Standard EN 1434, |::]
provided that the manufacturers’ guaranteed accuracy of the meters is £5.0% or better,
C. Use of an alternative metering method approved pursuant to Puc 2506.06. l:]

If the facility is a large thermal source using a steam-based system, check the method that

applies:
D. installation and use of meters with accuracy of £3.0% or better.
E. Installation and use of meters with system accuracy that do not meet D but are +5% or
better.
F. Use of an alternative metering method approved pursuant to Puc 2506.06. E::l

Please summarize the manufacturer’s recommended methods and frequency for metering system
calibration and provide reference for source document (e.g. owners/operators manual):
[ Frequency is not specified in the metering system manual _put a periodic check is recommended [

REC Calculation Discount factor for meter accuracy (Enter 0 if no discount is

required): 0 %
If the meters used to measure useful thermal energy comply with the accuracy of the European
Standard EN 1434 for liquid systems or use of meters with accuracy of £3.0% or better for steam
systems enter zero, for all other systems enter the sum total of the manufacturer’s guaranteed
accuracy of the meters used or the accuracy of the alternative method approved pursuant to Puc
2506.06.

REC Calculation Discount factor for operating energy and thermal energy 2.0 %
losses: -
Check the method used for determining the operating energy and thermal loss factor among the
choices below:
Default Factor
e Forsources using solar thermal technology, the discount factor shall be 3.0% of the useful
thermal energy produced;
e For sources using geothermal technology, the discount factor shall be 3.6% of the useful
thermal energy produced;
e For sources using thermal biomass renewable energy technology, the discount factor shall be
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2.0% of the useful thermal energy produced.

Actual Metering |:l

e Include a simple schematic identifying the operating energy and thermal energy losses and
placement of the meters.

Application Checklist

Please complete the following table to assist in the review of the application for REC eligibility.

Table 1: Description of the Equipment & Meters [Puc 2505.02 (d}(3)-(5),{10)-(14 ), 2506.04 (b)-(f), (m), & 2506.05]
C =Provided in'compliance with Puc 2500 NC = Compliance with Puc 2500 not demonstrated N/A = Not Applicable
B W W
= 2 525, o |BE. 3| 8o |mat
PUC 2500 g b 28 | e283 | Es5| 25885 255 | EBSE
*if applicable = Jird w @ 5 >0 c g 8c U R T C g 9 c SRR
Rule S o a s 2R 20 o U D Tz 2d T U o 2 ce D
1 o. o} & 2 s n o En c . & v ca v Ewoa
= = wn S SEES] S S S
< G- © - g
Product Name 2505.02(d)(3}) | MeterData.pdf| 29
Product Manufacturer* 2505.02(d){3) | MeterDatapdf 29 Onicon
Model #* 2505.02(d)(3) | MeterDatapdf 29 F3100
Total System Accuracy | 99% 2506.04{e),{f) | Meter Datapdf 29
Placement of sensor* 2506.02(d}{3) See attached diagram P-110
Temperature operating range* 2506.02(d)(3) | MeterData.pdf 30
Flow operating range* 2506.02(d)(3) | MeterData.pd] 29 General Specs
Pressure operating range* 2506.02(d)(3) MeterData.pdf 29 Maximum op. préss
Manufacturer.s meter calibration 2506.02(d){4)
recommendations Not Stated
, MeterData pdf| 29
Manufacturer’s guaranteed 2506.05(d)(10) eterData.p
accuracy
Useful thermal energy methodology
& calculation 2506.04(m) Heat angd Mass Balance
Meter accuracy discount factors* 2505.02(d)(13) See page 6 - metel complies|with EN 1434
Discount factor for operating energy 2505.02(c)(14)
& thermal losses* see page 6
Thermal energy data read hourly 2506.04(c) see attached|spreadhseet
Thermal energy totaled every 24 2506.04(c)
hours see attached $preadsheet
Thermal energy totaled monthly 2506.04{c) see attached kpreadsheet
Thermal energy totaled quarterly 2506.04(c) cop attached dnreadsheat
Manufacturer’s specifications for '
2506.04(d i
heat meters followed (d) Attached attestation
Btu/hr MW calculation
Rated thermal heating capacit
B capaclty 2,006,800 —G£86aaa 3000,000/5 A a2
Rated Thermal Heating Capacity for Unit 2,742,081 Btufhr 0.8036 MW




Part 4. Affidavits

Owners Affidavit
The following affidavit must be completed by the owner attesting to the accuracy of the contents of the application
pursuant to PUC 2505.02 (b) (14).

AFFIDAVIT
I, Raymond Marshall have reviewed the contents of this application and attest that it
is accurate and is signed under th ins and 7:%?4 7 ’
Applicant’s Signature f L Date 3/3 ofi&
Applicant’s Printed Name Rayrp{énd I\/}afshall, P.E.
Subscribed and sworn before me this/ /Z Bb—\\\ Day of ¢\ (month) in the year AD 1 3
County of ’?QQ\)\MX\U State of ’(/Q\QA’\CX e L
f\ﬂ%%'—gg% e K&i (ur\ ***** \‘Qo\: UM

No\ary Public/justice of the Peate Jeak

My Commission Expires 03%-0M- Jodwo w

NH Professional Engineer Affidavit

AFFIDAVIT

L, Mark Allenwood attest that this facility meets the requirements of the thermal
REC eligibility requirements of Puc 2500, including the thermal metering and measurement methodologies and
standards and REC calculation methodologies. MD
Professional Engineer’s Signature M@nk Date February 16, 2018
Professional Engineer’s Printed Name Mark Allenwood
NH Professional Engineer License Number 13147

\\\\\\mu/,
PE Stamp ;\\EWHA /

”/Iun\\\\\\\



Application Checklist

He

Application Item Description Attachment Check
Section Required box
Part1-1 Applicant Information M‘z
Part 1-2 Facility Location Information ¥,
Part 1-3 Installer Contact Information #;‘
Part 1-4 Equipment Seller Information M’
Part 1-5 Facility Monitor Information o
Part 1-6 Regulatory Approvals for REC Requirements Yes O
Part 1-7 Other REC Certifications Oy
Part 1-8 Facility Output Information N,
Part 1-9 Facility Operator Information N
Part 1-10 Additional Facility Classification Information Oy
Part 1-11 Attestation that Building Codes are Met Y,
Part 2-1 Rated Thermal Capacity %
Part 2-2a Thermal Biomass Facility, 3-99 MMBTu/hour Output O
Part 2-2b Thermal Biomass Facility, 100+ MMBTu/hour Output ]
Part 2-3 Solar Thermal Facility Solar Rating and Certification Corporation Rating ]
Part 2-4a Geothermal Facility Coefficient of Performance 0
Part 2-4b Geothermal Facility Energy Efficiency Ratio Oy
Part 3-1 Equipment and Meter Description ¥
Part 3-2 Recommended Methods for Meter Calibration  Non specified by manufacturer O
Part 3-3 Attestation that Meters meet PUC 2506 Requirements Certifled on page8 of thiy doc 7]
Part 3-4 Guaranteed Accuracy of Meters Seelattached mfr certificates A
Part 3-5a Small Thermal Source- Calculating Useful Thermal Out p
Part 3-5b Large Thermal Source- Calculating Useful Thermal Out Heat and Mass Balance document attached] W
Part 3-6 Meter Accuracy Discount Factor 1
Part 3-7a PUC 2506 Operating Energy and Thermal Loss Discount Factor O
Part 3-7b Determining Operating Energy and Thermal Loss Discount Factor Ol
Part4-1 Owner Affidavit i
Part 4-2 Professional Engineer Affidavit w




Appendix A. Excerpt from Puc 2500 - Certain Thermal Metering

Provisions
For complete rules and requirements related to the RPS and REC eligibility, please refer to Puc 2500.

Puc 2506.04 Metering of Sources that Produce Useful Thermal Energy

(a) Sources producing useful thermal energy shall comply with this part in metering production of
useful thermal energy.

(b) Sources shall retain an independent monitor to verify the useful thermal energy produced.

(c) Sources shall take data readings for the measurement of useful thermal energy at least every
hour. The useful thermal energy produced shall be totaled for each 24 hour period, each monthly period,
and each quarter.

(d) Sources shall install meters to measure thermal energy output in compliance with the
manufacturer’s recommendations and as noted in this part.

(e) Large thermal sources using a liquid or air based system shall measure the useful thermal
energy produced using one of the following methods:

(1) Installation and use of heat meters with an accuracy that complies with European
Standard EN 1434 published by CEN, the European Committee for Standardization, and that
complies with paragraph (k), () or (m). The heat meter shall have the highest Class flow
meter that will cover the design flow range at the point of measurement and a temperature
sensor pait of Class 5K or lower. Compliance shall be certified by a professional engineer
licensed by the state of New Hampshire and in good standing;

(2) Installation and use of meters that do not comply with subparagraph (¢) (1), provided that
the manufacturers™ guaranteed accuracy of the meters is £5.0% or better, and provided that a
professional engineer licensed by the state of New Hampshire and in good standing certifies
that the meters were installed and operate according to the manufacturers’ specifications and
in accordance with paragraph (k), (1) or (m); or

(3) Use of an alternative metering method approved pursuant to Puc 2506.06, provided that
the accuracy of any such method is £5.0% or better, and provided that a professional engineer
licensed by the state of New Hampshire and in good standing certifies that the source
implemented the alternative method as approved by the commission and certifies that the
alternative method achieves the stated accuracy of +5.0% or better.

(D) Large thermal sources using a steam-based system shall measure the useful thermal energy
produced using one of the following methods:

(1) Installation and use of meters with accuracy of £3.0% or better, which compliance shall
be certified by a professional engineer licensed by the state of New Hampshire and in good
standing and in accordance with paragraph (m);

10




(2) Installation and use of meters that do not comply with the accuracy of subparagraph (f)
(1), provided that the manufacturer’s guaranteed accuracy of the meters is £5.0% or better,
and provided that a professional engineer licensed by the state of New Hampshire and in
good standing certifies that the meters were installed and operate according to the
manufacturer’s specifications and in accordance with paragraph (m); or

(3) Use of an alternative metering method approved pursuant to this section, provided that the
accuracy of any such method is +5.0% or better, and provided that a professional engineer
licensed by the state of New Hampshire and in good standing certifies that the source
implemented the alternative method as approved by the commission and certifies that the
alternative method achieves the stated accuracy of +5.0% or better.

(g) Small thermal sources shall measure useful thermal energy produced using one of the
following methods:

(1) For any small thermal sources, the methods described in paragraphs (e) or (f);

(2) For small thermal sources using solar thermal technologies, the method described in
paragraph (h);

(3) For small thermal sources using geothermal technologies, the method described in
paragraph (i); or

(4) For small thermal sources using thermal biomass technologies, the method described in
paragraph (j).

(h) Calculation of useful thermal energy produced by small thermal sources using solar
technologies.

(1) “Q” means thermal energy generated, stated in Btu’s,

(2) “R” means the Solar Rating and Certification Corporation (SRCC) OG100 rating on
Mildly Cloudy C Conditions, stated in thousands of Btu’s per day.

(3) “L.” means the orientation and shading losses calculated based on solar models such as
Solar Pathfinder, T-sol, Solmetric, or another model approved by the Commission, converted
from a percentage to the equivalent number less than 1.

(4) “t” means the total operating run time of the circulating pump as metered, stated in hours.

(5) “h” means 11 hours per day to convert the SRCC OG100 rating to an hourly basis
(conversion factor).

(6) To calculate Q, the useful thermal energy produced by small thermal sources using solar
technologies, the source shall compute the product of R, t and the result of 1 minus L, and
divide the result by the product of h and 1,000, as in the formula below:

Q=[R*t*(1-L)]/(h* 1,000)
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(i) Calculation of useful thermal energy produced by small thermal sources using geothermal
technologies.

(1) “Q” means thermal energy generated, stated in Btu’s.

(2) “HC” means the Air Conditioning, Heating and Refrigeration Institute (AHRI) certified
heating capacity at part load, stated in Btu’s per hour.

(3) “COP” means the AHRI Certified Coefficient of Performance.

(4) *t” means total operating run time of the pump when the entering water temperature is
greater than the leaving water temperature, stated in hours.

(5) Small thermal sources using geothermal technologies may calculate Q, the useful thermal
energy produced, by multiplying HC by the difference between COP and 1, multiplying the
result by t, and dividing the result by COP, as in the formula below:

Q =[HC * (COP — 1) * t] / COP

(j) Calculation of useful thermal energy produced by small thermal sources using thermal
biomass renewable energy technologies.

(1) “Q” means the thermal energy generated, stated in Btu’s.
(2) “D” means the default pellet density, which shall be 0.0231 pounds per cubic inch.
(3) “R” means the auger revolutions per hour.

(4) “V” means auger feed volume, stated in cubic inches per auger revolution. Small thermal
sources shall assume that V equals one of the following:

a. 5 cubic inches per revolution for augers with a 2” inside diameter;

1
2

b. 20 cubic inches per revolution for augers with a 3” inside diameter;

c. 50 cubic inches per revolution for augers with a 4" inside diameter;

d. 95 cubic inches per revolution for augers with a 5 inside diameter; or
e. 150 cubic inches per revolution for augers with a 6” inside diameter.

(5) “EC” means the default energy content of pellet fuel, which shall be 7870 Btu per pound.

(6) “ASE” means the default thermal efficiericy expressed as a percentage based on the
manufacturer’s watranty of average seasonal thermal efficiency, or based on a default thermal
efficiency of 65%.

(7) “t” means the total auger run time in hours as metered.
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(8) The estimated amount of fuel burned (the product of D, R, V and t) shall be verified by
the fuel purchase records and fuel inventory.

(9) Small thermal sources using thermal biomass renewable energy technologies with wood
pellets as the fuel source may calculate Q, the useful thermal energy produced, by computing
the product of D, R, V, EC, ASE and t, as in the formula below:

Q=MD*R*V*EC*ASE *1)
(k) Thermal sources using solar thermal technologies.

(1) “Q,” means the heat generated in the collector loop, stated in Btu’s.

(2) *dm/dt” means the mass flow of the collector working fluid measured near the inlet to the
solar storage tank, stated in pounds per hour.

(3) “c,” means the specific heat of the collector fluid, stated in Btu’s per pound (mass),
degrees Fahrenheit (BTU/Ibm-°F).

(4) “Ti” means the collector loop inlet temperature measured near the outlet of the solar
storage tank, stated in degrees Fahrenheit.

(5) “To” means the collector loop outlet temperature measured near the inlet to the solar
storage tank, stated in degrees Fahrenheit.

(6) “t” means the frequency at which data readings are recorded, stated in hours.

(7) Meter sensors shall be installed on the collector loop as close to the water storage tank as
practical and in accordance with the meter manufacturer’s guidance.

(8) Thermal sources using solar thermal technologies shall calculate Q, the useful thermal
energy produced, by calculating the product of dm/dt, ¢, the difference between To and Ti,
and t, as stated in the formula below:

Q, = (dm/dt)*c, *(To —Ti) * t
(1) Thermal sources using geothermal technologies.
(1) “Q,” means heat generated in the ground loop, stated in BTU’s.

(2) “dm/dt” means mass flow measured near the outlet of the ground loop, stated in pounds
per hour.

(3) “c,” means specific heat of the working fluid, stated in BTU/Ibm-°F.
(4) *1” means the frequency at which data readings are recorded, stated in hours.

(5) “Ti” means ground loop inlet temperature measured at the inlet to the ground loop, stated
in degrees Fahrenheit.
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(6) “To™ means ground loop outlet temperature measured at the outlet from the ground loop,
stated in degrees Fahrenheit,

(7) Bleed points, supplemental boilers and cooling towers shall be excluded from the
calculation.

(8) Meter sensors shall be installed on the ground loop as close to the ground loop inlet and
outlet as practical and in accordance with the manufacturer’s recommendation.
(9) Thermal sources using geothermal technologies shall calculate Q, the useful thermal

energy produced, by calculating the product of dm/dt, ¢, the difference between To and Ti,
and t, as stated in the formula below:

Q, = (dm/dt) * ¢, * (To —Ti) * t
(m) Thermal sources using thermal biomass renewable energy technologies.
(1) Q" means the thermal energy generated from biomass, stated in Btu.

(2) “dm,,/dt” means mass flow metered upstream of distribution and downstream of parasitic
loads, stated in pounds per hour.

(3) “he,” means the specific enthalpy at the metering point determined by temperature data
and, for superheated steam, by pressure data, stated in Btu’s per pound.

(4) “dm;/dt” means mass flow of water into the feedwater or condensate pumps, stated in
pounds per hour.

(5) “hy” means the specific enthalpy at the metering point which will be a function of the
enthalpy of incoming condensate and make-up water prior to the first condensate or feedwater
pumps, stated in Btu’s per pound.

(6) “t” means the frequency at which data readings are recorded, stated in hours.
(7) All metering systems shall measure boiler feedwater flow, pressure and temperature as
close to the first feedwater pump inlet as possible, thereby excluding the deaerator.

(8) Metering for systems that produce hot water shall include sensors for temperature and hot
water mass flow placed as close as possible to the boiler hot water distribution header inlet.

(9) Metering for systems that produce steam shall include sensors for temperature, pressure
and steam flow placed as close as possible to the steam distribution header inlet and thereby

prior to distribution to process loads.

(10) For saturated steam systems, pressure and temperature shall be measured to verify the
absence of superheat at the measurement point.

(11) For superheated systems, both pressure and temperature measurements shall be required.
(12) Regardless of phase, the enthalpy under the measured conditions shall either be calculated

using Internationial Association for the Properties of Water and Steam (JAPWS) Industrial
Formulation 1997 (IF97) formulas or taken from IAPWS or derivative steam tables.
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(13) Thermal sources using thermal biomass renewable energy technologies shall calculate Q,
the useful thermal energy produced, by calculating the product of dim,,/dt, (hoy), and t, and
subtract from that number the product of dm;,/dt hy, and t, as stated in the formula below:

Qg = [dmyyu/dt *(hoy) * t]-[dmyy/dt *(h;,) * t]

Puc 2506.05 Calculation of Certificates for Production of Useful Thermal Energy

(a) Sources producing useful thermal energy, the independent monitor or the designated
representative shall report to GIS the useful thermal energy produced and the amount of RECs calculated
pursuant to this part, as verified by the source’s independent monitor.

(b) Useful thermal energy shall be expressed and reported in megawatt-hours where each
3,412,000 Btu’s of useful thermal energy is equivalent to one megawatt-hour.

(c) Small thermal sources shall receive certificates based on the useful thermal energy produced as
metered pursuant to Puc 2506.04(e) or (f) and discounted, as applicable, by the discount for meter
accuracy pursuant to paragraph (e) or as calculated pursuant to Puc 2506.04(h), (i), or (j).

(d) Large thermal sources shall receive certificates based on the useful thermal energy calculated
pursuant to Puc 2506.04(e) or (f), discounted by the sum of the percentage discount for meter accuracy
pursuant to paragraph (e) and the percentage discount for operating energy and thermal storage losses, or
parasitic load, pursuant to paragraph (f).

(e) The discount factor for meter accuracy referenced in paragraphs (¢) and (d) shall be one of the
following:

(1) If the meters used to measure useful thermal energy output comply with the accuracy of
the European Standard EN 1434 as provided in Puc 2506.04(e)(1) or the accuracy pursuant to
Puc 2506.04(f)(1), there shall be no meter accuracy discount; or

(2) If the meters used to measure useful thermal energy output do not comply with the
accuracy of the European Standard EN 1434 as provided in Puc 2506.04(e)(1) or the accuracy
pursuant to Puc 2506.04(f)(1), the applicable meter discount shall be the manufacturer’s
guaranteed accuracy of the meters used or the accuracy of the alternative method approved
pursuant to Puc 2506.06.

(f) The discount factor for large thermal sources for parasitic load referenced in paragraph (d) shall
be one of the following:

(1) For sources using solar thermal technology, the discount factor shall be 3.0% of the useful
thermal energy produced as measured pursuant to Puc 2506.04;

(2) For sources using geothermal technology, the discount factor shall be 3.6% of the useful
thermal energy produced as measured pursuant to Puc 2506.04;

(3) For sources using thermal biomass renewable energy technology, the discount factor shall
be 2.0% of the useful thermal énergy produced as measured pursuant to Puc 2506.04; or

(4) The discount factor shall be the source’s actual metering of the parasitic load.
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Puc 2506.06 Request for Alternative Method for Measuring Thermal Energy

(a) A source shall not use an alternative metering method until that alternative method is approved
by the commission.

(b) A source seeking approval of an alternative method shall submit an application to the
commission that includes the following information:

(1) The name, mailing address, daytime telephone number, and e-mail address of the person
requesting approval for the alternative method;

(2) The name and location of the source at which the alternative method will be implemented;

(3) A description of the metering method otherwise required by these rules and the reasons it
cannot be used with the applicant’s facility;

(4) A description of the proposed alternative method;

(5) Technical data and information demonstrating that the accuracy of the method otherwise
required by these rules will be substantially achieved by the proposed alternative method
(such data and information may include third party data such as product test results from
independent test laboratories, performarice data based on nationally recognized product
test/certification programs, published resource data for use in calculations, and examples of
the use of the method by other organizations for similar purposes); and

(6) Certification by a professional engineer licensed by the state of New Hampshire and in
good standing of the meter accuracy rate that will be achieved by the alternative metering
method and that the proposed alternative method is technologically sound.

(a) Electricity generation in megawatt-hours and useful thermal energy expressed in megawatt-
hours shall be measured and verified in accordance with ISO-NE and GIS operating rules and this Part.

(¢) The commission shall approve an alternative metering method that satisfies the requirements of
paragraph (b).
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Narragansett Bay Commission Fuel Source Plan
For

Bucklin Point WWTF Biogas Engine CHP System

This document and its attachments provides a detailed description of the type of eligible biomass fuel to
be used at the generation unit commonly referred to as the NBC Bucklin Point Biogas Engine CHP
System. It also includes a description of how the unit will at times be co-fired with natural gas, the
relative amounts of eligible and ineligible fuel will be measured and how the eligible portion will be

calculated. This Fuel Source Plan describes measures that will be taken to ensure that the amount of
fuel used, measured and reported as eligible is truly eligible.

Type of eligible biomass fuel to be used at the generation unit

The eligible fuel to be used by this combined heat and power (CHP) system will be renewable digester
gas commonly called biogas that is produced by the NBC’s anaerobic digester. The digester was
installed in the 1950s as part of the municipal wastewater treatment facility (WWTF) that was
constructed at Bucklin Point in East Providence. The WWTF provides sewage collection and treatment
to over 100,000 people in the Pawtucket, Central Falls, Lincoln and Cumberland and Rumford, Rl. The
sewage sludge that is continuously produced by the WWTF is fed into the mesophilic complete-mix
digester. The digestion process reduces the amount of sewage solids that the WWTF needs to ship
offsite.

Over several days in the digester, a portion of the sludge is biologically converted into biogas which is a
mixture comprised mostly of methane {about 61% by volume) and carbon dioxide (about 39% by
volume). The biogas will typically contain relatively low amounts of hydrogen sulfide, water and
siloxane that can be removed to help improve CHP system performance. The composition of the raw
biogas before its cleaned is shown in the attached summary table of results.

The biogas will be used to make renewable heat and electricity. The carbon dioxide emissions from
combusting biogas are considered biogenic. Attimes it may be necessary to waste some of the biogas
to the flare or radiator.

How the generation unit will be co-fired with biogas and natural gas

NBC'’s biogas engine CHP system will generate heat and electricity for the WWTF to use. The project is
designed to utilize practically all of the biogas produced and to co-fire using natural gas (an ineligible
fuel) only when needed. For example, when biogas production is [ess than the engine needs, some
utility supplied natural gas will be automatically blended with the biogas (based on measured pressures)
so that the engine can operate at the full capacity it was designed for.

The amount of eligible and ineligible fuels fed into the engine will be measured by revenue grade
meters. The BTU content of the hiogas will be measured at least monthly with a Lantec portable




methane content meter. The Btu content of natural gas will be determined from information provided
by National Grid. The biogas flow meter will be an ultrasonic type meter. The hatural gas flow meter
will be a thermal mass type meter. The net power output from the engine will be measured by an ANSI
approved meter. The useful heat produced by the system will be measured by an EN 1434 approved
BTU meter. Specifications for these meters are attached.

The portion of the energy fed to the engine that came from eligible fuel will be calculated for each
month. The calculation will be based on the flow and energy content of eligible and ineligible fuels used
by the engine. The portion of the engine’s output energy that is eligible will be considered equal to the
portion of the engine’s input that is eligible. An example spreadsheet showing calculations and data on

a 15-minute, monthly, quarterly and annual basis is attached.

Measures to ensure the amount of eligible fuel measured is eligible

The sludge fed to the digester is largely made up of human waste and waste activated sludge (beneficial
bacteria used to treat the wastewater). These materials are considered to originate from non-fossil
(biogenic) sources and the energy they produced is considered eligible as a renewable energy resource.
The digester feed is considered to be one of the WWTF's treatment streams.

Fossil based fuel materials are not allowed to enter the WWTF or digester. The NBC Pretreatment
Program prevents fossil fuels from entering the sewer collection systemand WWTF. Fossil fuel based
materials also prohibited from entering treatment streams at the facility because these substances are
strictly limited in the final effluent by the Ri Department of Environmental Management. For these
reasons, essentially all biogas leaving the digester and entering the engine can be considered to
originate from non-fossil based sources.




Fuel Source Plan Attachments

Anaerobic Digester Gas Analytical Summary

: Myodel SFGLD 360 Power Rating

Spreadshe‘et for Reporting Electricity and Heat Generation
Meter A - Biogas Meter

| Meter B — Methane Content Meter

Meter C — Natural Gas Meter

Meter D — Net Power Meter

M,eter E— BTU Meter
~ RIDEM Minor Air Source,kPermit Approval No. 2337

Heat & Mass Ba Iayncke

|satisfied by Fuel Sour Attachme

on kage Satisiied by F

.16 {Minor Air Source Approval No. 2337

111 Meter E - BTU Meter '

| 31and34 Meter Specifdications A - E and SFGLD 360 Power Rating
k 3-5p  |Heat and Mass Balance




Anaerobic Digester Biogas Analytical Summary




Per Method EPA TO-15and ALS 102

Acetic Acid 24.00
. Propene 630.00
n-Pentane 1,863.92
Trimethylsilano} 134.19
2,4, A-Trimethyl-1-pentene 191.75
1-Decene 148.61
n-Decane 126.02
2,2,4,6,6-Pentamethylheptane 157.90
2,2,11,11-Tetramethyldodecane 58.40
2,7,10-Trimethyldodecane 105.52
2,2,5-Trimethylhexane 85.63
3-Methyldodecane 76.59
n-Tridecane 75.38
Decamethylcyclopentasiloxane 193.45
n-Dodecane 80.27
2,6-Dimethylundecane 110.63
cis-1,2-Dichloroethene 49,00
n-Hexane 320.00
Benzene 16.00
Trichloroethene 18.00
n-Heptane 580.00
Toluene 820.00
n-Octane 820.00
Tetrachloroethene 11.00
Ethylbenzene 50.00
m,p-Xylenes 25.00
o-Xylene 7.30
n-Nonane 71.00
Cumene 7.40
alpha-Pinene 180.00
1,2,4-Trimethylbenzene 6.60
d-Limonene 140.00
Sulfur Dioxide 1,084.56
Total 8,272.11

"~ Siloxanes ~ppm-
Per Method ALS 112 '
D4 (Octamethylcyclotetrasiloxane) 0.6
D5 (Decamthylcyclopentasiloxane) 1.44
D6 (Dodecamethylcyclohexasiloxane) 0.09
Trimethylsilanol 0.12
Hexamethyldisiloxane {L2) 0.01
Hexamethylcyclotrisiloxane (D3) 0.01
Octamethyltrisiloxane {L3) 0.02
Decamethyltetrasiloxane (L4) 0.01
Dodecamethylpentasiloxane (L5) 0.01
Total 2.31
Field Testing using Drager Tubes
Hydrogen Sulfide 180
Ammomnia <1
Amines <0.5
Formaldehyde <0.1
Hydrogen Sulfide 110
Per Method ASTM D 5504-12
Composition
Per Method ASTM D3588-98
Methane 61.44%
Carbon Dioxide 37.90%
Nitrogen 0.54%
Oxygen 0.10%

BTU (LHV as Dry Gas) 560.6 BTU/SCF

Analytical results reflect biogas production from two
of the three primary digesters operating for the past
several months while one is down for maintenance.

Biogas samples were taken from Bucklin Point
Wastewater Treatment Facility on 4/5/17 using a
Silonite canister and sorbent tubes. Samples were

sent to ALS for analysis by gas chromatography and
mass spectrometry, methods are listed above.
Analyses were processed to assess biogas content in
anticipation of the installation of the CHP, (combined
heat and power or cogeneration) . The CHP will
utilize the biogas to fuel a recriprocating engine for
the production of electricity and useful heat, at high
efficiency. Biogas consists primarily of methane and
carbon dioxide, but also contains contaminants
including sulphur and siloxanes. Contaminants will
need to be monitored as a preventative maintenance
forthe CHP. Parameters such as methane and LHV
will need to be reported to the RIPUC on the
Quarterly Fuel Eligibility Filing Form for eligibility of
Renewable Energy Credits.




Model SFGLD 360 Power Rating




GROUP PRODUCT INFORMATION NDEX
GAS - .
DRESSER-RAND, | IC IC68-36-161 Bl
DATE
POWER RATING 26/08/14
"DEP. p
GENSET: SFGLD 360 SPEED: 1800
JACKET WATER TEMPERATURE("F}: 184 :
- FUELTYPE: SEWAGE GAS
| INTERCOOLER WATER TEMP{*F): 131
APPLICATION: CONTINUOUS|COMPRESSION RATIO: 11,6:1
CODLING SYSTEM: TWO CIRCUFTS|REGULATION: Electronic
TWO STAGE IC}IGNITION TIMING: 202
EXHAUST MANIFOLD TYPE: WATER.COOLEDYMAX. BACK PRESSURE; 18 “H20" {450 mmH20)
EMISSIONS:
NOX g/bHPh 0,5 AMBIENT CONDITIONS 1SO 3046/1:
co g/bHPH <I,B Atfospheric presstre ("Hg {kPa))= 30 (100}
NMHC B/bHPh <0,7 Ambient temperature (°F ("C}}= 77 [25)
Relative humidity (%)= 30
POWER RATING [4) NOMINAL PARTIAL LOADS
LOAD % 100% BO% 60% 40%
MECHANICAL POWER (3. 4,5) BHP (KWh) 893 [666) 713 (532) | 536 (400) | 357 (266)
BMEP psi (bar) 178 (12.3) 144 (9:9) | 107 (7.4) | 71 (4.9)
ELECTRICAL POWER [cosd 1) kwe 644 514 384 253
ELECTRICAL POWER {cosd; 0,8) kWe 637, 509 381 251
FUEL CONSUMPTION {1} BTU/bHP-Hr (kW) | 6704 {1778) | V054 (1474) | 74800 (1175)] 8308 (869)
MECHANICAL EFFICIENCY %. 375 36.1 34.0 306
ELECTRICAL EFFICIENCY (cosd-1) % 362 34.8 32.7 3851
| HEAT IN MAINWATER CircUIT (1 1 BTU/min tkw) [ 27520 {491) | 23660 (416) | 19560 (344)[35980 (281 |
HEAT IN SECONDARY WATER CIRCUIT [ BTU/min (KW} 6711 [118) | 6028 (10S) | 54038 {(95) | 4265 (75)
HEAT IN CHARGE COOLER’ ) BTU/min (KW) 2559 (45) | 2161 (38) | 1820 {32) | 853 (15)
HEAT IN OIL COOLER €3] BTU/min (KW) 4151 {73) | 3867 (68) [ =583 (63) | 3412 (60)
HEAT IN EXHAUST-GASES 25 £C} 1) BIU/min (kw) | 26780 (471) | 22410 (394)[17970 (316)13250 (233)
HEAT N EXHAUST GASES- (1201C) (1) BTU/min (kW) | 19930 (350) | 16850 (296)|13630 (240)|10140 {178)
EXHAUST GAS TEMPERATURE (1) FC) 747 (357) | 765 {407) | 784 (418) | BO2 (428)
| HEAT TO RADIATION (1) | ET/min (kW) [ 1820 [37) | 1473 (26) | 1137 (20) | 796 (14] |}
CARBURETION SETTINGS: {2}
02 YO EXHAUST(DRY){ONLY A REFERENCE) ] % 85 83 | &1 | 78 |
) MASS FLOWS
INTAKE AIR FLOW (1) Ib/h (Ke/h) 8000 (3630} | 6520 ({2960} {5070 (2300}{3640 (1650)
EXHAUST GAS FLOW {WET) (1) Ib/h {Ke/h) 8720 (3950) | 7110 (3230) {5540 (2520)[2930 (1810}
NOTES:
1. 100% LOAD TOLERANCES:
FUEL CONSUMPTION 5%,
COOLING CIRCUIT AND EXHAUST GASES #:8%, RADIATION 325%
EXHAUST TEMPERATURE #36°F (20°C), MASS FLOWS % 10%.
2. THE ENGINE PEREORMANCE DATA, TIMING ADVANGE AND CARBURETION SETTINGS ARE VALID FOR A GAS
THAT FULFILS THE REQUIREMENTS.DEFINED N JC-6-D-30-001e -AND ICG-D-30-003e. HEAT BALANCE FOR A REFERENCE GAS: CH4 62.58%, £O2 36%, N2 1,5%
3. NET.POWER, MECHANICAL PUMPS NOT INCLUDED.
4. POWERS ARE VALID FOR AMBIENT TEMP.=77 F (25 £C) AND AN ALTITUDE OF =1540 ft (S00 m). SEE OTHER CONDITIONS IN P} IC-G-B-D0-001
5. OVERLOAD NOT ALLOWED
6. THE SPECIFICATIONS AND MATERIALS ARE SUBIECT TO CHANGE WITHOUT NOTIFICATION
7. A ENGINE WITH INLET-OR OUTPUT RESTRICTION OVER PUBLISHED LIMITS, OR WITH INADEQUATE MAINTENANCE.OR INSTALLATION
CAN MODIFY POWER RATING DATA. '
B. EMISSIONS
9. ALTERNATOR VOLTAGE 440 V
10. ONLY IN PARALLEL TO THE NET OPERATION

jcopes 6/28/2015]Cod.: ¢

[Eiat:

Jversisn: 28126/08/2014 |

e




Spreadsheet for Reporting Electricity and Heat Generation




Annual, Quarterly and Monthy Reporting of Electricity and Heat Generation from Anaerobic Digester Gas Operations
Narragansett Bay Commission

Bucklin Point Wastewater Treatment Facility, 102 Campbell Avenue, Rumford, Ri 02916

Portion of Input Net Electricity . Net Renewable Renewable Heat

2018 ADG* To Engine {1,000 Natural Gas To Engine Natrual Gas LV Fuel Generated Electricity. Heat Recovered Recovered Comments
scf)1 ADG LHV* (Btu/scf)2 (1,000 scf)3 {Btu/scf)4 Renewable {(MWh)5 Generated (MWh) (MMBtu)6 {MMBtu)
January-18
February-18
March-18
April-18
May-18 8.800 561 1.200 1,028 80.0% 423 339 1,861 1,489 Heat from cleaned biogas fed to boilers not metered
June-18
July-18
August-18;
September-18
October-18
November-18
December-18
* ADG = Anaerobic Digester Gas
* LLV = Lower Heating Value
Notes referenceing Fuel Source Plan Attachments: Conversion Factors
1) From average 15-minute SCADA data from ADG meter “A” 1 Wh = 3.41496 Btu
2) From quarterly measurements from portable.Landtec GA5000 meter “B" 1 MWh = 3.41495 MMBtu
3) From average of 15-minute SCADA data from Natural Gas meter "C"
4) Frominformation provided National Grid
5) From average of 15-minute SCADA data for net electric meter "D
6) From average 15-minute SCADA data from BTU meter "E"
Quarterly filing example for ali potential and independent energy credits:
Quarter | DateQuarter | Date RIPUC | = ppes vy | TRECS (vwh)
Ends filings are due
Quarter 1 31-Mar 30-May [} 0
Quarter 2 30-Jun 29-Aug 339 436
Quarter 3 30-Sep 29-Nov o} 0
Quarter 4 31-Dec 1-Mar o} [}




Meter A Blogas Meter
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Data Sheet

Applicator Sizing - Condensed {Flow)

Endress+Hauser £21

People for Process Automation

Project

Project
C.Project No.
Cusiomer:
TAG
Timestamp
Review number
Sales order number
Céntact person
eMail:

Phone

Fax

General Parameters

NBC Buckiin Point

BioSpark LLC
FT100.1

Tom Moore

9786210421

Operating Conditions
Fiuid Bio Gas-60%CH4,40%C02 (Gas) mimmum nominal | maximum
State Gas Requested Flow 40 170 200 SCFM
Character Clean Pressure 25 psi_g
Abrasivity Not gbrasive Temperature 90 o
Fluid Group (PED) Dangerous Fluid (Fluid group 1) Density 1.9752 ka/m3
Fluid Type Newtonian Viscosity 0.01349 cP
Ref. femperéture 59 °F Z-4actor 0.8974
Ref. Pressuré 14.696 psi_a Sound velocity 346.6 mis
Atmospheric Pressure 1.0132 bar_a Pressure (min/max) 25 2.5 psig
Standard ASME/(ANSI) Temp. (minimax) 90 90 °F
Flowmeter Operating Conditions
Flowmeter Prosonic Flow B 200 minimum  nominal  maximum
Flow Principle Ultrasonic Flow (Prbsonib Flow) Requested Flow 40 170 200 SCFM
Extended order code  9B2BE0-"*A14%WA Velocity 3.021 12.84 15.1 mis
Meter Size ' 3" Pressure loss 0 0 0 in.H20@685F
Operating range min.  3.973 SCFM Measured eror 15 15 15 %
Operating range max. 397.277 SCFM Vol.m , }
Material (seﬁsor) . S5 1.4404 7 316L Measured error Spec. 1.5 1.5 1.5 %
Process connection®  Cl 150 ASME B16.5, 316L lap joint flange Volume™
PED category ** : Application Is Cat. | B Reynolds No. 24 243 103032 121215

*The useris responsible for the selection of process-wetted materials
in view of their corrosion resistance. Endress+Hauser makes no
guarantees and assumes no liability for the corrosion resistance of the
materials selected here for the application described above.

** The PED category is an Endress+Hauser recommendation and
depends on the fluid category, process data as well from the max.
permissible pressure of the selected pressure rating. The fluids of the
Applicator data base are classified to 67/54B/EWG.

***For error calcutation, the specified reference conditions for the
calibration of the flowmeter according to ISOAEC 17025 apply. Further
information intechnical documentation.

Under no circumstances is Endress+Hauser liable for errars, neither in the Software and in its documentation, nor for any erfors and conseguential damage which may arise out of their use.
The results in Applicator apply to parameters entered by the user. A change in these parameters could lead to different results. Mandatory data are in the according technical information {T1).

Print date: 04.04.20186 09:30 PM
Applicator®: 10,23.00 / 156
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Applicator Sizing - Flow
Project : NBC Bucklin Point

Customer: BioSpark LLC

Contact person:  Tom Moore Phone:
eMail:

TAG : FT100.1

Timestamp: —

Sales order number:

Fluid propeities sheet

Fluid

Fluid name Bio Gas-60%CH4,40%C02 (Gas)

Chemical formula B0%CH4, 40%C02

Fluid description

Mediuni character Clean

Fluid group (PED) Dangerous Fiuid {Fluid group 1)

Fluid Type Newtonian

Fluid stability Stable

Basice fluid parameters

Tc (Critical temperature) -42.26 °F
Pc (Critical pressure) 813.209 psi
Rho_c (Critical density) 2804 kg/m3

Calculated results

Density nom.

Molar mass.

Z-factor nom.
Viscosity nom.

Sound velocity nom.
Thermal capacity nom.
Heat conductivity nom.
Rel. humidity-nom.

Reference values:

Atmospheric pressure
Density normal
Temperature
Pressure

1.2752 kg/m3
27.23 kaglkmol
0.9971
0.01349, cP
3466 mls
1.351 kJ/i{kg*K)
0.028 "‘Wi(m K}
0 %

Normal conditions (S1):

1.0132 bar.a
1.2193 kg/m3
0 °C

10132 bar_a

Under no circumstances is Endress+Hauser liable for erors, neitherin the
The resuilts in Applicator apply to parameters entered by the user. A change in these parameters could Jead to different resulls. Mandatory data are in the according technical information (T1):

Print date: 04.04.2016 09:30 PM
Applicator®; 10.23.00 /156

C.Project No.:

Fax:

Review number: . -
State Gas
Calculation standard NEL
Gas mixture Fraction
Component
1 Carbon dioxide (Gas) 40 Mole% 64.76 Mass%
2 Methane (Gas) 60 Mole% 35.24 Mass%
3 0 Mole% 0 Mass%
4 0 Mole% 0 Mass%
5 0 Mole% 0 Mass%
6 0 Mole% 0 Mass%,
7 0 Mole% 0 Mass%
8 0 Mole% 0 Mass%
Tm (Melting point) na. °F
Tb (Boiling point) na. “°F
Pressure nom. 2.5 psig
Temperature nom. 90 °F
Standard eonditicns (US):
Atmospheric pressure 1.0132 bar_a.
Density standard 1.1551 kg/m3
Temperature 89 °F
Pressure 14.696 psi_a

ion, nor-for any erors and conseguential damage which may asise ouf of theiruse.



Applicator Sizing - Flow
Project : NBC Bucklin Peint

Customer: BioSpark LLC C.Project No.:
Contact person:  Tom Moore Phone: 9786210421 Fax:
eMail: ‘
TAG : FT100.1
Timestamp: — Review number: -
Sales order number;
Tri-Size Sheet
General Parameters
Fluid Bio Gas-60%CH4,40%C02 (Gas) Ref. Temperature 59 °F
‘State Gas Ref. Pressure 14.696 psi_a
Character Clean Atmospheric Pressure 1.0132 bar_a.
Abrasivity Not abrasive Standard ASME/(ANSI)
.Fluid Group:{PED) Dangerous Fluid (Fluid group 1)
Fluid Type Newtonian
Sizing and ‘Caleulated Results
Next Smaller Size Current Size Next Bigger Size
Flow méter Prosonic Flow B 200 Prosonic Flow B 200 Prosonic Flow B 200
Flow l?'rinc‘lple Ulirasonic Flow Ultrasonic Flow Ultrasonic Flow
(Prosonic Flow) (Prosonic Flow). (Prosonic Flow)
Meter Size 2" 3" 4"
Process connection® Cl 150 ASME B16.5; 316L Cl 150 ASME B16.5, 316L Cl 150 ASME B16.5, 3160
Operating range min. 1.747 3.973 8.705 SCFM
Operating fange max. 174,701 397.277 870.546 SCFM
Velocity at req. Flow min, 6.869 3,021 1.79 ms
VeloGity.at rég; Flow nomi. 29.19 12.84 7.606 s
Velocityat req-Flow max. 34.34 15.1 8.948 mis
Pressurelossit req. Flow:min. 0 0 0 in.H20@68°F
Pressuredgss at teg. Flow nom. 0 0 0 in.H20@68°F
Pressure loss atreq. Flow max. 0 0 0 in.H20@68°F
Meas. error: Vol. atreq, Flow min.=* 1.5 1.5 3 %
Meas, efror Vol. at.req. Flow nom* 1.5 1.5 1.5 %
Viea Vol at.req. Flow max. = n.a. 1,5 15 %
Meas. error. Spec. Vol. at réq, Flow min. ™ 1.5 1.5 1.5 %
Meas. error.Spec. Val, at req, Flow nom** s 1.5 1.5 %
Meas. error.Spec. Vol. at req. Flow max** n.a. 1.5 1.5 %
ReynoldsNo. 155 372 103 032 79306
Warnings. 1. Requested max. flow
too big for flowmeter
range. Please adapt the
max. flow or selecta
bigger size (if available) or
select another flowmeter.

*The user is responsible for the selection of probess-Wetted miaterials in view of their corrosion resistance. Endress+Hauser makes no guarantees

and assumes no liability for the corrosion resistance of the materials selected here for the application described above.
*<*Eor error calculation, the specified reference conditions for the calibration of the flowmeter according to ISOAEC 17025 apply. Further information

in technical documentation.

Under no circumstances is Endress+Hauser fiable for errors, neilher in the Software and in its documentation, nor for any errors and consequential damage which may arise out of theruse.
The results In Applicator apply fo paramaters entered by the user. A-change in these parameters.could lead-to différentresults, Mandatary data are in the aceording technical information (7).

Print date: 04.04.2016 09:30 PM
Applicator®: 10.23.00/ 156
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Applicator Sizing - Flow
Project : NBC Buckiin Point

Customer: BioSpark LLC C.Project No.:
Contfact person:  Tom Moore Phone: 9786210421 Fax:
eMail:
TAG : FT100.1
Timestamp: - Review number: —
Sales order number:
Chart Sheet
Flowmeter: Prosonic Flow B 200
Flow Principle Uitrasonic Flow (Prosonic. Flow) Fluid Bio Gas-60%CH4,40%C02 (Gas)
Meter Size 3" Pressure 2.5 psi_g
Operating range min,  3.973 SCFM Temperature 80 °F
Operating range max. 387.277 SCFM Density 1.2752 kg/m3
Viscosity 0.01349 cP
heasured error [%] Pressure fin. H20@68"F]
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Megsuréd errfﬁrVoj‘ Requested Fiow
fessured errar Spec. volume
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***For error calculation, the specified reference conditions for the calibration of the flowmeter according to ISOAEC 17025 apply. Further information

in technical documentation,

Under no circumstarices is Endress+Hausar liable for erors, neitharin the Software and inits documentation, nor for any &rors and consequential damage which may.arise out of their use.
The resulis in Appli apply to p f ntered by the user, A change in these parameters could jead to different results. Mandatory data are in the according technical informafon (T1).

Print date; 04.04.2016 09:30 PM 414~
Applicator®; 10.23.00 /156
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GENERAL NOTES:!
SEE DRAWING C-002

1} LADI FPLATFORM ~— FOGR CONTINUATION —- A, V3103 ANII V2104 LAYOUT BASED ON ONE
(%) tADDER AND FLATFH - ] . HANUFAGTURERS EQUIPMENT. MODIFY LAYOUT BUT

PROVIDE CONNEGTIVITY SHOW AS APPLICABLE TO,
SELEGTED MANUFACTURER. -

CONTRACTOR'S DESIGN PROFESSIONAL SHALL DESIGN
- PIPE SUFPORTS AND EXPANSION SOMPENSATION PER
i SECTIONS 15050, 15030 AND 15088,
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1
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SECTION 114565,
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e o
. GAS BLENDER PIFING GONNECTIONS MIAY VARY BY
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- MANUFACTURER.

SEE DRAVANG C-002 KEY NQTES:
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(4) 12* INSPEGTION HATCH,
(&) 0" AGCESE MANVAY,
() & FLEXIBLE GONNECTOR.

—{_4"M5G (7)) CUEANQUTBETAIL G102,
(BYFPASS}) L 7o .
I// (&) TYPEY EQUIRMENT DRAIN, SEE 1102,
NG PIPING, REGULATOR AND METER BY UTILITY.
; FINAL CONNEGTION TG MME-710 BY CONTRAGTOR,
\ o (15) 40" MINIMUIL STRAIGHT RUN UPSTREAM AND 20"
654" REDUCER - DOWNSTREAM OF FLOW METER.
156 2y 1 .
o = LOCATE 4 AFF,
GEL 4400 Mo ®
(12) PRESSURE RELIEF VALVE PROVIDED BY SILGXANE
/‘F‘E— REMOVAL SYSTEM MANUFACTURER, SEE SECTION
YR 11581,

(13) REFER TO AN 102 FOR EQUIPH
e (32) 12° SAMPLE TA® ON TOP OR SIDE OF PIPE:

i

T MOUNTING.

@ BAROMETRIC LOOR TO PREVENT WATER BACKFLOW.
(18) sLoweR E-sTOP.

f—m@ @ PRESSURE RELIEF VALVE AHD HOSE COMNECTION

(TO ENGINE) SEE PROVIDED BY JRON SPOHGE MANUFACTURER. SEE
DRAWING #1202 SECTIGN 13678,

i 9 TRANSITION TO INSULATED UNDERGROUND PIPING

PER SECTION 15256,

i
e
. S R cram e o o et o o Sy I N R f
i. ITITDTITOOTTTTE ERNEE TN —Czows ) (GAB BLENGER) }a
...... SobEd ) Ly~ SEE DRAWING C003
(a7 S s owR 7 FOR CONTINUATION

| e
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B.GA5000

'PORTABLE GAS
ANAIYZER
'H\JSTRU/\/\ENTATION

WWW.LANDTECNA.COM

PORTABLE GAS ANALYZER FOR LANDFILLS
AND CONTAMINATED LAND

The GA5000 is our landfill and contaminated land portable gas analyzer,
with available gas measurements of CH,, CO,, O,, H,S and CO.
lt's easy to use and calibrate and will help standardize your monitoring routines
while supporting environmental compliance.

E INFO@QEDENV.COM

800-LANDTEC . ' Bishop Circle We
- t = : , Ml 0, USA




ﬁ, v FEATURES

\\easures % CH4 CO2 and 02 .
asures barometric pressure relat:\«e

. bressure and 1ernperature
Modular and Lipgradeable

GA5000

PORTABLE GAS
ANALYZER
INSTRUMENTATION

8caso00

V APPLICATIONS

Landﬂll Gas Momtormg
 Wasle o Energy.
Site Investigation.
Contaminated Land

* Upto six gases monitored , . v .
Simultaneous display of all gases .
Peak and previous readings shown  V KEY BENEFITS

'+ Adaptable 1o low flow meastrement ..
. ' . Fasy to use and calibrate

» lnduslry leading rehablhty .
S’[andardczes mamtormg routines ,

Pporls enwronmental comphance‘ .
Easy transfer of data

¥V TECHNICAL SPECIFICATION

GAS RANGES
CHy | Bydualwavelength infrared cell with reference channel | Standard P OWE R S U P P LY
Gases Measured CO; | Bydualwavelength infrared cell with reference channel | Standard
0O, | Byinternal electrochemical sensor Standard Battery Life prcal use 8 hours from fully
CO | Byinternal electrochemical:sensor Optional arged
H,S | Byinternal electrochemical sensor Optional ChargeTime ‘égg‘&é‘ggﬁi lalrggurs from
NH3 | Byinternal electrochemical sensor Optional
H2 | Byinternal electrochemical sensor Optional
CO (H; Comp)**| By internal electrochemical sensor | Optional PU M p
Ranges CHa 0-100% (vol)
€Oy 0-100% (vol) Flow Typically 550cc/min
0y 0-25% (vol) Flow with 80 in. Approximately 80cc/min
cO 0-2,000ppm*** H20 vacuum
CO (Hy Comp)**| 0-2,000ppm*** Low Flow Range | 0-0.01717cfm
HoS 0-10,000ppm*** Accuracy +/-.0001cfm
NH3 0-1000ppm
H2 0-1000ppm
Gas Accuracy* Co, 0-60%: +/-0.5% (vol)| 60-100%: +/- 1.5% (vol)
CHy 0-70%: +/-0.5% (vol)| 70-100%: +/-1.5% (vol)
) 0-25%: +/-1.0% {vol)
co +/-2.0% FS -f"i, i 5‘; i mwm \
CO(Ho)** +/-1.0% FS s
RS +7-5.0% F5
NH3 +/-10.0% FS
H2 +/-2.5% FS

*All typical accuracies quoted are after calibration

**Hydrogen cross gas effect on carbon monoxide approximately 1% Do not use where hydrogen

is in excess of 10,000ppm
**pdditional ranges available. Contact LANDTEC for mare information

E INFO@QEDENV.COM

800-LANDTEC
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Data Shest

Applicator Sizing - Condensed (Flow)

Endress+Hauser £%1]

People for Process Automation

Project
Pro;ect NBC Bucklin Point
C Project No S e itk
Customer: v BloSpark LLC
TAG FT101.1
Tlmestamp —
Rev&ew number -
Sales order number '
Contact person Tom Moore
eMail: k
Phone 9786210421
Fax ‘ -
General Parameters Operating Conditions
Flud - Natural Gas (Gas) minimum nominal  maximum
State Gas Requested Flow 10 100 160 SCFM
Character ] - Clean‘ o Pressure 5 psi_g
Abrasxv:ty Not abrasive ’ Temperature 60 oF
Fluid Group (PED) Dangerous Fluid (F!und group 1) . DenSlty 0.9795 kg/m3
Fluid Type ~ Newtonian Viscosity 0.01088 cP
Ref Temperature 59 °F Z-factor 0.9971
Ref Pressure 14 696 psi_ a Sound velocity 423.3 mis
Atmosphenc Pressure 1.0132 bar_a Pressure (min/max) 5 5 psig
Standard ASME/(ANSY) - Temp. {min/max) 60 60 o
Flowmeter Operating Conditions
Flowmeter t-mass GSF minimum nominat maximum
Flow Pnnc:ple Themal (t-mass) Requested Flow T 10 100 160 SCFM
Extended order code  65F50-AK™G1 Velocity ‘ 1854 1854  29.67 mis
Meter Slze 2" Pressure loss 0 0.01 0.01 psi
Operatmg range min. 2, 779 SCFM Measured error 417 1.5 1.5 %
Calibrated Flow 277.932 SCFM Mass™™ _

Reynolds No. 8218 82178 131 485

Under no circomstances is Endress+Hauser liable for erfors, neither in the Software and in lts dosumentation, nor-for any errors and consequential damags which may arise out of their use. The
results in Applicator apply to parameters entered by the user, A change in these parameters could lead fo different results. Mandatory data are in the according technical information. {T1).

Print date: 04.04.2016 09:26 PM
Applicator@; 10.23.00/ 156

-115-




o s S
Material (sensor) *  SS 1.4404 / 316L
Process connection”  Cl 150 ASME, 316L/1.4404 ASME B16.5 flange
R

*The user is responsible for the selection of process-wetted materials
in view of their corrosion resistance. Endress+Hauser makes rio
guarantees and assumes no liability for the comosion resistance of the
materials selected here for the application described abiove.

**The PED category is an Endress+Hauser recommendation and
depends on the fluid category, process data as welj from the max.
pemissible pressure of the selected pressure rafing.The fluids of the
Applicator data base are classified to 67/548/EWG,

***For error calculation, the specified reference conditions for the
calibration of the flowmeter according to ISO/IEC 17025 apply. Further

information in technical documentation.

Under no circumstances is Endress+Hauser liable for errors, neither In the Software and In ils documentation, nor for any errors-and consequential damage which may arise out of their use. The
results in-Applicator apply to parameters entered by the user, A change in these parameters could lead to different results. Mandatory data are in the according {echnical information (T1):

Print date: 04.04.2016 09:26 PM -2/5-
Applicator®: 10.23.00 / 156




Applicator Sizing - Flow
Project: NBC Bucklin Point

Customer: BioSpark LLC C.Project No.:
Contact person:  Tom Moore Phone: 9786210421 Fax;
eMail:
TAG: FT101.1
Timestamp: — Review number: —
Sales order number:
Fluid properties sheet
Fluid
Fiuid name Natural Gas (Gas) State Gas
Chemical formula 93%CH4, 3%C2H8, 2%C3H8, 2%N2 Calculation standard NEL
Fluid description
Medium character Clean (Gas mixiure Fraction
Fluid group (PED) Dangerous Fluid (Fluid group 1) Component
Fluid Type Newtonian 1 Nitrogen (Gas) 2 Mole% 3.23 Mass%
Fluid stability Stable 2 Methane (Gas) 93 Mole% 86.3 Mass%
3 Propane {Gas) 2. Mole% 5.21 Mass%
4 Ethane (Gas) 3 Mole% 5.26 Mass%
5 0 Mole% 0 Mass%
6 0 Mole% 0 Mass%
7 0 Mole% 0 Mass%
8 0 Mole% 0 Mass%
Basiefluid parameters
Tc(Critical femperature)  -104.7 °F Tm (Melting point) na. °F
Pc (Critical pressure) 669.112 psi Tb (Boiling point) na. °F
Rho_c (Crifical density) 168.01 kg/m3
Calculated results N
Density nom. 0.8785 kg/m3 Pressure nom. 5 psig
Molar mass 17.264 kg/kmol Temperature nom. 60 °F
Z-factor nom, 0.9971. '
Viscosity nom. 0.01088 cP
Sound velocity nom. 4233 mis
Thermnal capacity nom. 2128 kJI(kg*K)
Heat conductivity nom. 0.032 W/(m K)
Rel. humidity nom. 0 %
Reference values: . Normal-conditions- (S1): Standard conditions (US):.
Atmospheric pressure 1.0132 bar a Atmospheric pressure 1.0132 bar_a
Density normal 0.7723 kg/m3 Density standard 0.7317 kg/m3
Temperature 0 °C Temperature 58 °F
Pressure 1.0132 bar.a Pressure 14.696 psi_a

Under no circumstances is Endress+Hauser liable for efrors; neither in the Software and in its documentation, nor for any errors and consequential damage which may arise out of theirusé. The
results in’ Applicator apply to parameters entered by the user. A change in these parameters could lead fo different results, Mandatory data are in the according technical information (T1).

Print date: 04.04.2016 09:26 PM ~316-

Applicator®: 10.23.00/ 156




Applicator Sizing - Flow
Project : NBC Bucklin Point

Customer: BioSpark LLC C.Project No.:
Contact person:  Tom Moore Phone: 9786210421 Fax:
eMail:
TAG :FT101.1
Timestamp: — Review-number: —
Sales order number:
Tri-Size Sheet
General Parameters
Fluid Natural Gas (Gas) Ref. Temperature 59 °F
State Gas Ref. Pressure 14.696 psi_a
Character Clean Atmospheric Pressure 1.0132 bar_a
‘Abrasivity. Not abrasive Standard ASME/(ANSI)
Fluid Group (PED) Dangerous Fluid (Fluid group 1)
Fluid Type Newtonian
Sizing and Calculated Resuits:
Next Smaller Size Current Size Next Bigger Size
Flow meter t-mass 65F t-mass 65F t-mass 65F
Flow Principle Thermal (t-mass) Thermal (t:mass) Thermal (t-mass})
Metet‘Si,ie i 112" 2" 3"
Process connection* Gl 150 ASME, 3161/1.4404 | CI 150 ASME, 3161/1.4404 | CI150 ASME, 316L/1.4404
Operating tangemin, 1,695 2,779 5,534 'SCFM
Cal 169.508 277.932 653.375 ‘SCFM
339.016 555.864 1306.75 SCFM
focity at’ r 3.092 1.854 0.751 s
Velocity atreq. Flow nom. 30.92 18.54 7.513 s
ity &t req: Flow mai. 40.48 20.67 12.02 - .mls
s.at req: Flow min. 0 0 0 - psi
oW AT 0.01 0.01 0 - psi
0.04 0.01 0 . psi |
2.54 417 9.8 %
15 1.5 15 %
15 1.5 1.5 Y
s | , 106 120 82178 52 305 o
Warrings:. . 75,

*The user is responsible for the selection of process-wetted materials in view of their corrosion resistance. Endress+Hauser makes no guarantees and
assumes no liability for the corrosion resistance of the materials selected here for the application described above.

***Eor-error calculation, the-specified reference conditions for the calibration of the flowmeter according to ISO/IIEC 17025:apply. Further information in

technical documentation,

Under no circumstances is Endress+Hauser liable for erors, neither in.the-Software and In its documentation, nor for any errors and consequential damage which may arise out of their use. The

résults in Applicator apply to parameters entered by the user. A thange in these parametars could [ead to different resufts. Mandatory data are in the actording technical information (T1).

Print date: 04.04.2016 09:26 PM
Applicator®; 10.23.00 / 156

-4/5-




Applicator Sizing - Flow
Project : NBC Bucklin Point

Customer: BioSpark LLC C.Project No.:
Contact person:  Tom Moore Phone: 9786210421 Fax:
eMail:
TAG : FT101.1
Timestamp: — Review number: —
Sales order number:
Chart Sheet
Flowmeter: t-mass 65F
Flow Principle Thermal (-mass) Fluid Natural Gas (Gas)
Meter Size 2 Pressure 5psi_g
Operating range min. 2.779 SCFM Temperature 60 °F
Calibrated Fiow 277.832 SCFM
Operating range max. 555.864 SCFM Density 0.8795 kg/m3
Viscosity 0.01088 cP
Measured arroy [%)] Pressure [psi)
Wre o) + 102
18+ +D48
164 : :-0.15
144 ﬁ/““- 014
124 <l 042
10 o +04
H et
84 e 1008
g4 L 1008
P
441 S ﬁﬁ_‘m +0.04
e U Moo o SIS . 1002
o g;—«c——:wﬁ a® : ; v ; ; ; ;
&6 12 168 224 280 336 382 448 504 560
4 Flow [SCFM)

ioo4smETE

Measured error hiass

Pr&%sur?lns%rJ o

Reguested Flow

S 44 TET 4R 197 Re

***For error calculation, the specified reference conditions for the calibration of the flowmeter according to ISOEC 17025 apply. Further information in

technical documentation.

Under no circumstances is Endress+Hauser fable for errors, neitherin the

and in its doct

tion, nor for any errors and consequential damage which may arise out of their use. The

results in Applicator apply fo parameters entered by the user, A changa inthese parameters could lead to differsnt results. Mandatory data are in the according technical information (i),

Print date: 04.04.2016 09:26 PM
Applicator®: 10.23.00/ 156
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11467 Naturat Gas Blending System P&ID
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Drawing list

Drawing Function Location Revision Date Created by Deseription Folder designation
1 F1 L1 0 10/8/2015 G Maiks Title Pige
2 F1 Ly 0 10/8/2015 G Marks Drawing list
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0 1 [ 3 | 4 {5 4 & & 7 i 8 4 9 4 10 o 11 oy 12y 13 o 14 | 15 ¢ 16 4 17 | 1% | 19 4 20
ST LETTER SUCCEEDING PRIMARY | oo oo cecorom CONTROLLER Trats: | controL | SOVROL T L SR Reav on AA-BB-CC-DD-EEEE
LETTERS ELEMENT BUND  [INDICATING|RECORDING| MITTER | SWITCH REGULATOR VALVE | CONVERTER
A | ANALYSTS ALARM AE Al AR AC AIC ARC AT AS(Y AA() AV AY Adr - NOMINAL PIPE SIZE
B | BURNER FLAME USER'S CHOICE BE BI BR BC BT BS( ) BA() BV BY
c | conpucTiviTY CONTROL {CLOSE) CE fol CR cc cic CRC cT cs() CALY o oY BB: FLUID
D | DENSITY OR MASS DE DI DR DC DIC DRC [ DS(.) DA(Y v DY NG NATURAL GAS DG DIGESTER GAS LFG LANDFILL GAS
E | VOLTAGE PRIMARY ELEMENT EE El ER EC EIC ERC T £s() EA) EV EY S6  SYNTHETIC GAS EX  COMBUSTION EXHAUST BC  BIOGAS CONDENSATE
F | FLOW (RATIO OR FRACTION) | SHUTDOWN FIRST OUT | FE FI FR FC FIC FRC FT Fs() FA) v FOV FY
G | GAUGING GLASS GE 6l GR oC ¢IC GRC GT Gs() GA) oV 1A INSTRUMENT AIR AA ATMOSPHERIC AR CA  COMPRESSED AIR
H | HAND (HIGH) HC HIC HT Hs( ) HV Hov HY
I | CURRENT INDICATE I u R 1c 1Ic IRC T 15() 1A0) M RW  RAW WATER TW  TREATED WATER PW  POTABLE WATER
3 | POWER (SCANY E 3 R i e IRC T 150 EIYS) i SW  SEAWATER PG PROPELYNEGLYCOL  EG  ETHYLENE GLYCOL
K | TIME CONTROL STATION KI KR KC KIC KRC KT Ks() KA() KY
L | eveEL LIGHT (LOW) LE u IR i LIc LRC [ Ls() LA() Y Lev. Ly S5 SATURATEDSTEAM  5H  SUPERHEATED STEAM SC  STEAM CONDENSATE
| MOISTURE, HUMIDITY MIDDLE (INTERMEDIATEY ME ML MR tC MIC MRC MT MS( )y MA() MV My FW  FEED WATER DA DERERATED WATER ~ RO RO'WATER
N | user's cHorCE
o |poINT ORIFICE (OPEN) ot OR oc oIC ORC ot 0s() 0A() L0 LUBRICATION OIL RA  REDUCING AGENT
P | PRESSURE OR VACUUM POINT PE PI PR PC PIC PRC pT PS() PA() PV POV PY LM OIL MIST
Q GQUANTITY OR EVENT Qv QY
R | RADIOACTIVITY RECORD OR PRINT RE R RR RC RIC RRC RT RS( ) RA() RY CC:  PIPE MATERIAL
5 | SPEED OR FREQUENCY SWITCH TE st SR sc sIc SRC sT s5() SA) sy 316 316 STAINLESS STEEL 314 314 STAINLESS STEEL ~ AS3  AS3 CARNON STEEM
T | TEMPERATURE TRANSMIT I R TC TiC TRC ™ Ts() TAC) v oV v 105 A106 CARBONSTEEL  CU  COPPER PVC  PVC (< 120 DEG F)
U | MULTI-VARIABLE MULTI-FUNCTION ur UR uc it URC w CPV' CPVC (120F TO 180F)
V | VISCOSITY OR VIBRATION | VALVE OR DAMPER VE VI VR Ve vIC VRC VT vs() w VY
W | WEIGHT OR FORCE WELL WE wI WR we wic WRC wr Ws() wv wy DD:  PIPE SCHEDULE
% | UNCLASSIFIED UNCLASSIFIED XE Xt XR Xc ¥iC XRC X7 XS() XV Xy
Y | USER'S CHOICE RELAY OR COMPUTE Yy EE: PIPE SEQUENCE NUMBER
2| POSITION.OR SPEED DRIVE OR ACTUATE pid z R pio 7ic ZRC pay 25(0) ZA() v
Note- TM designation for the f ‘ “h | (C) -CLOSE (0) -OPEN (XX) -DIAGNOSTIC SHUTDOWN (USED " 04-DG-304-10-00
ote- esignation for the flow meters means ermal Mass" {H) -HIGH ALARM (L) -LOW ALARM TO INDICATE THE DIAGNOSTIC CHECK > - - - -
g (HAY-HIGH SHUTDOWN (LL)-LOW SHUTDOWN REQ'D ON THE ANALOG TNPUT) EXAMPLE 00
DIGESTER GAS IN A 4" SCHEDULE 10 PIPE MADE FROM 304 55
< GENERIC VALVE - REDUCER / INCREASER \!/ OPEN DRAIN }@{ DIFFERENTIAL PRESSURE GAUGE FLOW TRANSMITTER WITH
i i INDICATION & THERMAL MASS
o S LUG / WAFER BUTTERFLY VALVE y@;‘}; FLEX CONNECTOR (FLANGED] . @ SINGLE PRESSURE GAUGE FLOW AND CH4 ELEMENT
) ny
Ry FLANGED BUTTERFLY VALVE {0 FLEX CONNECTOR (THREADED) P-TRAP o
8 ooy T = TEMPERATURE SENSOR WITH ANALYTIC TRANSMITTER WITH
- NEEDLE VALVE (THREADED) E FLEX.CONNECTOR (CLAMPED) s = INTEGRAL THERMOWELL { ﬁ@ INDICATION & ANALYTIC
ELEMENT
4 D@j = BALL VALVE (FLANGED) T CHECK VALVE (THREADED SPRING e = TEMPERATURE TRANSMITTER
- LOADED BALL) = WITH INTEGRAL THERMOWELL (m
.}(5{- BALL VALVE (THREADED) —— . MOTOR OPERATOR
g CHECK VALVE (FLANGED SWING (/\ ., TEMPERATURE TRANSMITTER
1 FLOAT VALVE (THREADED) GATE) JT:D(\ TE—=- Xﬁ;“;’;‘gffﬁ AL THERMOWELL @__ SOLENOID DPERATOR
B WYE STRAINER (THREADED) s KLES?AL INSULATION WITHU Y PRESSURE TRANSMITTER WITH
7 - NO DISPLAY 5X2 - DOUBLE SOLENOID OPERATOR
‘ JTERT | THERMAL INSULATION Wiy
& % VALUE & HEAT TRACE pr Y PTYPE PRESSURE TRANSMITTER WITH
DL; A RELIEF VALVE ', DISPLAY DICETR BRI PROCESS START / END POINT
@— MOTOR OPERATOR / MOTOR g ) Sas s wotcr WITH CONDITIONS
] i - 3WAY BALL VALVE (DPLIDPTIOPE) e PRESSURE
(THREADED) s SOLENOID OPERATOR ~ o 09-14
ORIGIN / DESTINATION
~ FLOW TRANSMITTER WITH — ARRGW WETH REFERENCE
\:’ (s@-— DOUBLE SOLENOID OPERATOR FL Y FTFE, gﬁgﬁféow & VORTEX FLOW
f(/*;,\-i CIRCUIT SETTER (FLANGED) FLOW TRANSMITTER WITH i RESPONSIBILITY LIMIT
(& ) GEAR OPERATOR / GEAREOX F1 )\ FTYFE INDICATION & THERMAL MASS \/
FLOW ELEMENT
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GUASCOR SFGLD360 DUAL FUEL GAS BLENDING/MIXING TRAIN

STATIC MIXER
4" 30485 SCH10

DIGESTER GAS

EQIIACTUATOR  NATURAL GAS

M100.4 EQTT ACTUATOR
M1014

DIGESTER GAS
PRESSURE TRANSMITTER
PT100.1

DIGESTER GAS
LLINE
3" 30455 5CH 10

NATURAL GAS
FLOW METER FT101:1
TEMP TRANSMITTER TT101.1

NATURAL GAS
PRESSURE TRANSMITTER

NATURAL GAS
FUEL LINE PTi0L1
27 30455 5CH 10

ENGINE SHUTOFF

MANUAL ISOLATION VALVE: DOUBLE BLOCK
TEMPERATURE TRANSMITTER T7100.3 %/S].%K(BAEDN VALVE

PRESSURE TRANSMITTER PT100.3

FUEL GAS FLOW METER FT100.1
METHANE ANALYZER AT100.1

ENGINE GAS FUEL
SYSTEM ZERO =

i @)\o’
"\\

o

"? ENGINE GAS FUEL
FLEXIBLE CONNECTOR
1 METER LONG

3" WAFER CHECK VALVE

GUASCOR SFGLD360 FUEL TRAIN

. NFPA 37 - STATIONARY COMBUSTION ENGINES

. NEPA 5B - FUEL GAS CODE

. NATURAL GAS: 0'TO 7200 SCFH; INLET PRESSURE > 5 PSIG

. DIGESTER GAS: 0'TO 11000 SCFH; INLET PRESSURE > 2,5 PSIG
.

MISC NOTES:
FUEL GAS ISOLATION VALVES (NOT SHOWN) SHALL BE INSTALLED OUTSIDE THE ENCLOSUSRE AT A
LOCATION THAT PROVIOES CONVIENIENT ACCESS FOR GAS ISOLATION

. DIGESTER GAS LINE SHALL BE FITTED WITH A FLAME ARRESTOR LOCATED QUTSIDE THE ENCLOSURE,
FLAME ARRESTOR SHALL BE INSTALLED BY THE CONTRACTOR SO.AS TO ELIMINATE THE POSSIBIBLITY OF
MOISTURE COLLECTING IN THE FLAME ARRESTOR.
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'Power Monltonng Smgle ~Circuit ] Enhanced Power and En rgy Meters

Buxlt—m CT 1ntegrator and | ,ower Su

ES5XXXA SERIES

Cost-Saving, Versatile Monitoring

Solution with Associated E683x Rope Style CTs
(Sold Separately)

ESGonx AZESDOIXA

The ESxxxA Series DIN Rail Meter combines exceptional metering
performance with a built-in integrator and power supply to deliver
a cost-effective, easily installed solution for power monitoring
applications. Mukltiple communication protocol options offer added
flexibility for easy system integration.

E5xxxA devices work exclusively with Veris E683x Series rope CTs for
fast connection. The rope style CTs allow convenient instaliation in

tight spaces.

The data logging capability (E5xC3A and E5xx5A) protects data in the
event of a power or communications failure elsewhere in the system.

Different devices in the series offer serial communication, pulse output,

and phase alarms to suit a wide variety of applications.

Faster installation

Integrator and power supply for
the CTs are built into the meter...
fewer devicesto purchase and
faster installation

Rope CTs
Versatile rope CTs allow

convenient installation in tight
spaces

400 to 5000A

Designed towork exclusively with
E683x Series rope CTs which offer
1% accuracy from 50 to S000 A...

monitor a wide range of loads with

breakers from 400 to 5000 A

APPLICATIONS

- Energy monitoring in building
automation systems

< Renewable energy

- Energy management

0.5% accuracy

ANSIC12.20 6.5% accuracy,
1IEC 62053-22 (lass 0.55 on all
E5xxxA.. .great for cost allocation

Easy installation

DiN rail or screw mounting
options

Multiple
applications

Real energy output and phase
loss alarm output on ES0BxA and
ESxCxA models...one device
serves multiple applications

- Commercial sub-metering
-« Industrial monitoring

+  Cost allocation

SPECIFICATIONS
ACCURACY ESxHxA RS-485 2-wire BACnet MS/TP (9600 baud to 115.2
Real Power & Energy  0.5% (ANSI C12.20, IEC 62053-22 Class 0.55) kbaud)
ESxxxA ESGFxA 2-wire LON'FT
INPUTS MECHANICAL
Control Power, AC 50/60 Hz; 5 VA max; 90 V min,; UL Maximums: Mounting DIN rail or3-point screw mount
600 VI-L (347 VL-N); CE Maximum: 300 VL-N ENVIRONMENTAL
Control Power, DC 3w max, UL and FE: 125 to 300 Vdc {external DC cur- Operating Temp 3010 70°C (22 to 158 °F)
rent limiting required) Range
. N s1f . . N .
Voltage Input UL: 90 VL-N to 600 VL-L; CE:90VI-N to 300 VL-N Storage Temp Range  -40 to 85 °C (-40 ta 185 °F)
Current Input 50to 5000 A o o N P
Scaling E683x Series rope style CTs only (CTs must be rated for Humidity Range <95% RH non-condensing; indoor use only
Input Range connection to Class 1 voltage inputs) WARRANTY
Pulse Inputs Contact inputs to pulse accumulators {one set with Limited Warranty S'years
(E5|X|)'1XA & E50FxA E5xH2A & E50F2A; two sets with ESxHSA & ESTF5AY AGENCY APPROVALS
only,
Agency Approvals UL508, EN61010, California CSI Solar, ANSI C12.20
OUTPUTS
All Models Real Energy Pulse: N.O. static**; c €m @ Sur p%
(except ESxHxA & Alarm contacts: N.C. static** h- Al -
ES0FxA) ESTCxA only
E50BxA Reactive energy pulse** 10 k2 Vac/de to4 te 10 Vde.
**30 Vac/de, 100 mA
ESXCxA RS-485 2-wire Modbus RTU (1200 baud to 384 kbaud) e

***Tha CE mark indicates RoHS52 complianc
Conformity for additional details.

2, Plaase refer to the CE Dedaration of

800.354.8556 | +1503.5984564 |

HQO004397.H 0117

sales@veriscom | intleveriscom | www.uveris.com




. Power Monitoring Single-Circuit | E5xxxA Series

ORDERING INFORMATION DIMENSIONAL DRAWING

 MEASUREMENT CAPABILITY - FULL DATASET

Bi-directional Energy Measurements e | s | o} e

Power (3-phase total and per phase): Real

e Peactive(VAR) & Appaenthva) | S 1 S b C Y el e bty eyttt
Power Factor:3-phase averaga & per
phase - L] e L . L L3 L3 @ L] L]
Present Power Demand: Real kW), R . 107
Reactive (KVAR}; and Apparent (kVA} b LA R B T A {107mm)
Irnpart & Export totals of Fresent Power
Demznd: Raal (kW), Reactive (KVAR), & R 'y a . s
Apparent (WA} ) DIN MOUNT CONFIGURATION
Peak Fower Demand: Real kW), iv’%ounting Diag am
Reactive (KVAR), and Apparent (kVA} b R B A A A A L T B ] 42" !
Cutreit (d-phase average andperphase} | e e ° ® . @ ° - @ . . I (107 mm)
Voltage: Line-Line and Line-Neutral
{3-phdse average and per phase} ° ° ° ° ¢ ° ¢ * ° * ®
Freqguency . s - . ® a - e . . .
ANSHC12,200.5% accuracy, IEC £2053-22 36
GBES G.SS e - - L] » L] - L ] L * L] (91 nm)
Accumulated Nat Energy: Real (iWh),
Reactive (kVARRY, ang Apparcent (RVAh) * ° ° ° ° ® ° * ° * *
is’cxsnu{ated Real Energy by phase . . o . . o - . o o o 62¢ .
it (4mm) 7
Import and Export Accumulators of . . . “
feal and Apparent Energy
- —— SCREW MOUNT CONFIGURATION
xeactiva Energy Accumulators by BA i i B
Quadrant {3-phase tolal and per phase} b B S Mounting Diagram ; 24 !
- ! (61 mm} i
Dernand Interval Configuration: . . [ ;
Fixad or Rolling Block . ¢ ° ¢ * ® ® ¢ * |
Demand Intervai Configuration: .
- - L] - . - - L3 - - L]

External Syncto Comms

Data Logging: 1016-Bit Configurable 39

{caninclude Date/Time) Data Buffers * * {99 mm
Data Logaing: 3 Timestamped 32-8it . ° o 43"
Configurable Data Buffers (109 mm})

Stere up to 60 days of readings
at 15-minuteintervals

04"
(10 mm}
Alarm Output (N.C) s a ° » e - - e
1Pulse Qutput INO) - . ° »
2Pulse Cutputs (N.Q) °
AS5-485 Serial (Modbus RTU Pratocsl) - . ® .
RS-485 Serial (BAChet MS/TP Protecol) - 5 - .

LON FT Serizl fLonTalk Protocaf) - -

2Pulse Contact Accumulztor inputs * e ®

1 Pulse Contact Accurnulatar Input » . .

REQUIRED CTS

 MODEL DEScRipTION . ;
£683C502 Rogowski CT, 250 mm {8"), 600V, 5 kA, U018 equivalent
E6830502 Rogowski CT, 300 mum (127), 600 V, 5 kA, U018 equivalent
E683G502 Rogowski CT, 460 mm (187), 600V, 5 kA, U018 equivalent
E6834502 Rogowski CT, 600 mm (24"), 600V, 5 kA, UD18 equivalent
E683L502 Rogowski CT, 900 mm (357}, 600V, 5kA, U018 equivalent

. HODOOA4397.H 0117 ' - ‘ 800.354.8556 | +1503.5984564 | sales@veriscom | intleveriscom | wwwaveriscom
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February 16,2018

Debra A. Howland

Executive Director New Hampshire Public Utilities Commission
21 South Fruit Street, Suite 10

Concord, NH 03301-2429

RE:NBC Renewable Energy Source Eligibility for Class I Thermal Sources with Renewable
Thermal Energy Capacity Greater than 200,060 BTU/hr.

Dear Ms, Howland,

As the Mechanical Inspector for NBC, I hereby attest that the BTU Meter and the Net Power
Meter were both installed as per the approved drawings and requirements by the device
manufactures, By contract and specification, this project is to be done in accordance with RI
State Codes.

1 declare that the above statement is true and accurate to the best of my knowledge.

Sincerely,

Jose Medina

Mechanical Inspector




Meter E - BTU Meter

Specifications, Diagram, Calibration Certificate & Installation
| Attestation

Proposed to fulﬁll the requ1rements of Attachments 3-1and 3-2
requested on page 5




« SYSTEM-10 BTU METER

ONICON

FLOW AND ENERGY MEASUREMENT

DESCRIPTION

The System-10 BTU Meter provides highly accurate
thermal energy measurement in chilled water, hot water
and condenser water systems based on signal inputs
from two matched temperature sensors (included) and
any of ONICON’s insertion or inline flow meters (ordered
separately). The basic model provides a local indication
of energy, flow and temperature data through an
alphanumeric display. An isolated solid state dry contact
is provided for energy total. Optional analog outputs and
network communications are also available.

N APPLICATIONS |
(U)usten o
Chilled water, hot water and condenser water systems for:

PROGESS CONTROL EQUIPMENT » Commercial office tenant billing
» Cenlral plant monitoring

FEATURES » University campus monitoring
s Institutional energy cost allocation
Simple Installation and Commissioning - Factory » Performance/efficiency evaluations

programmed and ready for use upon delivery.
All process data and programming functions are

accessible via front panel display and keypad. ORDERING INFORMATION

Single Source Responsibility - One manufacturer is
responsible for every aspect of the energy

= Performance contracting energy monitoring

The System-10 BTU Meter is sold complete with

measurement process ensuring component vtempera*.uqre sensors, Thermoweﬂ installation kits and
compatibility and overall system accuracy. flow meters are purchased separaely.
N.LS.T. Traceable Calibration with Certification - Each | [TEM # - | DESCRIPTION .

Btp measurement system is individually calibrated SVSTEMAO System-10 BTU Meter —
using application specific flow and temperature data - -

.and is provided with calibration certificates. SYSTEM-10-OPT8 | High temperature sensors (over 200° F)
SYSTEM-10-OPT9 | Add-one analog output

SYSTEM-10-OPT10 | Add four analog outputs

Precision Solid State Temperature Sensors - Custom
calibrated and matched to an accuracy better than -
+0.15° F over calibrated range. Choose from the following commonly used

thermowell installation kits:

Highly Accurate Flow Meters - ONICON offers a wide SYSTEM-10-OPT4 | Upgrade to outdoor thermowells (pair)
variety of insertion and inline type flow measurement
technologies including turbine, electromagnetic and - ————
vortex sensing. Each type offers unique advantages BTU-ST-INSTL52 Brass kit for threaded steel pipe (%" - 22"
depending on the app]icaﬁon, All ONICON flow BTU-ST-INSTL34 S8 kit for welded steel pipe (%" and up)
meters are individually wet calibrated and designed | gTuU-STINSTL36 Brass kit for copper tube (%" - 2")
to operate over a wide flow velocity range with
accuracies ranging from +0.2% to +2.0% of rate -
depending on the model. Choose from the following flow meters:

F-1100 / F-1200 Insertion Turbine Flow Meter (14" - 727)

BTU-ST-INSTL37 Brass kit for coppertube (24" - 3")

Complete Installation Package - All mechanical

. s X . F-1300 Infine Turbine Flow Meter (34" - 17)
installation hardware, color coded interconnecting - - ——
cabling and installation instructions are provided F-3100 / F-3200 Inline Electromagnetic Flow Meter (/4" - 48") <4———
to ensure error-free installation and accurate system F-3500 Insertion Eleciromagnetic Flow Meter (3" 727)
performance. F-4200 Clamp-on Ultrasonic Flow Meter (5" - 487
. © g . o s F-2 i i - 127
Serial Communications - Optional communications 000 Series Infine Vortex Flow Metejr % ') -
card provides complete energy, flow and temperature Refer to catalog for flow meter installation kits.
datato the control system through a single network Consult with ONICON for additional thermowell
~ connection, reducing installation costs. installation kit and flow meter options.

11451 Belcher Road South, Largo, FL 33773 « USA » Tel +1 (727} 447-6140 « Fax +1 (727) 442-5699
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SYSTEM-10 BTU METER SPECIFICATIONS

CALIBRATION MECHANICAL
Flow meters and temperature sensors are individually calibrated  Electronics Enclosure:
followed by a complete system calibration. Standard: Steel NEMA 13, wall mount, 8”x 107x 47
Field commissioning is also available. Optional: NEMA 4 (Not UL listed)
ACCURACY Approximate weight: 12 Ibs

Temperature Sensor Thermowell Kits:

TEMPERATURE ; .
: . . Thermowells and other kit components vary by fluid type,
Ozeiaél glff;rg‘x]l;atll;[grﬁgggt;rsgzgeasurement uncertainty of fluid temperature, pipe material and pipe size. Commonly
s . : . . used kits are listed on the previous page. Contact ONICON
(Incﬁfies ungertlellnlt32[353'001a’ie<§ V:Tlt.}t;ﬂ)le sensors, transmitters, for additional thermowell kit options, including hot tap
cabimng anc ca‘cuator .Input CIreuiry installation kits for retrofit installations.

Temperature sensors meet EN1434 / CSA €900.1 accuracy
requirements for 1K sensors for cooling applications, 32°F-77°F  ELECTRICAL

Temperature sensors meet EN1434 / CSA £900.1 accuracy Input Power: Based on Btu meters configured for network
requirements for 2K sensors for heating applications, 140° F - 212°F connection without the optional analog outputs
Standard: 24 VAG, 50/60 Hz, 500 mA
CALCULATOR Optional: 120 VAC, 50/60 Hz, 200 mA 4"
. . . y 7. . =0, . . ) £ A
Computing nonlinearity within £0.05% 230 VAC, 50 Hz, 150 mA
Calculator meets EN1434 / CSA C900.1 class 1 accuracy Iniernal Supply:
requirements for 2K sensors for all applications Provides 24 VDC at 200 mA to electronics and flow meter
PROGRAMMING Wiring:
Factory programmed for specific application Temperature signals: Use 18-22 ga twisted shielded pair
Field programmable via front panel interface Flow signals: Use 18-22 ga - see flow meter specification
MEMORY sheet for number of conductors.
Non-volatile EEPROM memory retains all program parameters
and totalized values in the event of power loss. Note: Specifications are subject to change without notice.
DISPLAY

Alphanumeric LCD displays total energy, total flow, energy
rate, flow rate, supply temperature, return temperature, serial
number and alarm status

Alpha: 16 character, 0.2" high

Numeric: 8 digit, 0.4 high

Rate Display Range: 0 - 9,999,999

Total Display Range: 0 - 9,899,999 TYPICAL SYSTEM-10 INSTALLATION
The totals will roll over to zero when the maximum count is
exceeded. .
OUTPUT SIGNALS / gs&cﬁg ;rrlsemon

Standard:
Isolated solid state dry contact for energy total:
Contact rating: 100 mA, 50 V
Contact duration: 0.5, 1, 2, or 6 sec
Optional:
Analog Output(s) (4-20 mA, 0-10 V or 0-5 V):
One or four analog outpui(s) available for flow rate,
energy rate, supply/return temps, or delta-T.
Serial Communications:

BACnet IP or MS/TP | LONWORKS - TP/FT-10F

i 24VACIput
Siemens Apogee - P1 | Johnson Controls Metasys - N2
ilE

Signal Connectionsic
Control System
Supply Temp
Sensor
Heat Exchanger
———3|MODBUS RTU RS485 or TCP/IP

TEMPERATURE SENSORS Eﬁh“s’é‘fe'“"/LE

Solid state sensors are custom calibrated using N.ILS.T.
traceable temperature standards. E) = ~
Current based signal {mA) is unaffected by wire length. [ Retum
TEMPERATURE RANGE
St(a)n?iardallxquxd tgrrcllperature range: 32° F to _210%1 F insertion turbine flow meter shown.
plion extende tempe?aturoe ranges aoval able Any ONICON flow meter may be
Ambient temperature range: -20° F to 140° F used with the System-10 BTU Meter.
LIQUID FLOW SIGNAL INPUT Consult with ONICON for additional
0-15 V pulse output from any ONICON flow meter flow meter types.

11451 Belcher Road South, Largo, FL 33773 « USA « Tel +1 (727) 447-6140 « Fax +1 (727) 442-5699
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0488-14

Wafer style meter
is also available

Faraday’s Law states that a voltage will be induced in a conductor (the
conductive fluid) when it passes through a magnetic field {generated by
the meter), and that voltage will be directly proportional fo the velocity of
the conductor (the fluid). This voltage is measured by electrodes on
opposite sides of the flow tube and Is used to calculate the flow velocity.

DESCRIPTION

ONICON F-3100 series inline electromagnetic flow
meters are suitable for measurement of electrically
conductive liquids, in a wide variety of applications.
Inherently bi-directional, each F-3100 series meter is
equipped with ONICON’s standard transmitter that
provides a single analog 4-20 mA output for flow rate
and two programmable pulse outputs.

APPLICATIONS

e Chilled water, hot water, condenser water &
water/glycol/brine solutions used in HVAC

¢ Bi-directional flow for primary/secondary bypass

¢ Process flow with conductivity greater than 5 pS/cm

e Domestic/municipal water

GENERAL SPECIFICATIONS

ACCURACY
Accurate to within:
e 1 0.4% ofreading from 3.3 to 33 ft/s
* +0.75% of reading from 1 to 3.3 ft/s
e +.0,0075 ft/s at flows less than 1 fi/s

{continmied on back)

» F-3100 SERIES -
INLINE ELECTROMAGNETIC
FLOW METER

ONICON

FLOWAND ENERGY MEASUREMENT

CALIBRATION

Every ONICON F-3100 series flow meter is wet
calibrated in a flow laboratory against standards that
are directly traceable to international standards. A
certificate of calibration accompanies every meter.

FEATURES
Exceptional Performance & Accuracy - ONICON

F-3100 series meters deliver = 0.4% of reading
accuracy with as little as 3 diameters of straight
pipe upstream of the meter, an exceptional level
of performance by any standard.

Easy to Install and Use - Every ONICON meter is
individually calibrated, configured and
programmed using customer specific application
data. Complex field programming is not required.

Excellent Long Term Reliability - ONICON
electromagnetic flow meters have no moving parts.
In addition, state-of-the-art electronics and
proprietary noise filtering algorithms ensure years
of accurate, trouble-free performance. This makes
them the ideal choice for critical measurement
applications or applications where water quality
is less than ideal.

Advanced Design Features - Each meter is equipped
with a multifunction user interface and display.
Advanced programming options include an empty
pipe detector, auto-zero and auto-calibration
capabilities. A number of alarm options are
also available.

Installation Flexibility - The F-3100 is an ideal
choice for difficult installations as it only requires
3 diameters of straight pipe upstream and 2
diameters downstream for proper operation, in
most applications.

For energy measurement
applications, specify the F-3100
Flow Meter together with the
System-10 BTU Meter to form an
energy measurement system with
exceptional accuracy and reliability.

11451 Belcher Road South, Largo, FL 33773 « USA » Tel +1 (727) 447-6140 « Fax +1 (727) 442-5699
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GENERAL SPECIFICATIONS (cont.)

SENSING METHOD

Electromagnetic sensing (no moving parts)
AMBIENT TEMPERATURE RANGE

Electronics: 14° to 122° F

Sensor Body: Refer to Material vs. Temp graph
OUTER BODY MATERIJAL OPTIONS

e Carbon Steel, painted

» 316 Stainless Steel

FLOW TUBE (internal)
304 Stainless Steel

CONNECTION TYPES AVAILABLE
e ANSI Class 150 Flange
e ANSI Class 300 Flange
o Wafer

ELECTRICAL CONNECTIONS
Use 18-22 AWG shielded cable

FLUID CONDUCTIVITY
¢ 5 uS/cm minimum

Liner Material vs. Operating Temperature (°F)

| KOO
l

-4°  23°32° 140° 175? 212 268°
K3 Temperatures above 212°F require remotely mounted electronics.

ONICON,

POWER SUPPLY OPTIONS FLOW AND ENERGY MEASUREMENT
e 90 to 265 VAC, 44 to 66 Hz, 35 mA maximum
e 18 to 45 VDC or VAC, 44 to 66 Hz, 300 mA maximum

DISPLAY
16 character, 2-line alphanumeric LCD displays: flow rate
and velocity, flow direction, totals, and alarm messages.

OUTPUT SIGNALS PROVIDED
e Isolated 4 - 20 mA analog output for flow rate
» (2) Programmable digital/pulse outputs
(configurable for frequency, pulse or directional flow)
e Optional: MODBUS RTU (RS485)

ELECTRONICS ENCLOSURE
e Reinforced Nylon, NEMA 4X (IP65)
= Optional: For outdoor use, epoxy painted aluminum
NEMA 6 (IP67)
s Optional: Remote mount transmitter (either version)
available, maximum distance from the sensor -
up to 164 ft @ conductivities > 200 pS/cm.

MAXIMUM OPERATING PRESSURE
230 - 580 psi depending on liner material and flange
rating (Consult ONICON when higher pressure
ratings are required)

approvaLs ( € NSE - 61

Liner Material vs. Meter Size

[ PTFE |

‘Ehonite. D L |

[ 17 [15] 2 [25] & e | & | 10|

[ 5]

12" | 14" | 16" | 18" [ 207 | 24" | 30" | 36" | 407 | 427 | 48" |

Meter Sizes in Inches (other sizes available upori request)

TYPICAL INSTALLATION IN STEEL OPERATING RANGE
(CONDUCTIVE) PIPE Pipe Size Flow Rate (GPM)
(Inches) (0.1 ft/sec* - 33 ft/sec)
T EARTH GROUND ! 9.2 - 79
N CONNECTION 17 0.6 - 203
e | REQUIRED 2 09 - 317
Flow Direction " 2% 1.6 - 536
1 i 4 3.8 - 1,268
! 3 DIA 2 DIA ! 5 58 - 1,981
MINIMUM UPSTREAM MINIMUM 8 85 - 2,853
STRAIGHT PIPE RUN DOWNSTREAM 8 15 - 5,072
STRA!-GHT PIPE RUN 10 24 - 7925
F-3100 Model Numbering System 12 34 - 11,412
F-31BB-CDE 14 47 - 15,533
16 61 - 20,288
BB = Meter Size in inches D = Wafer or Flange Connection 18 77 - 25,8678
01=1" 05=5" 0 = Wafer 20 85 -~ 31,701
15=1.5" 06=8" 1=ANSI 150 Flange 24 137 - 45649
02=2" 08 = 8" 3 = ANSI 300 Flange 30 214 - 71,326
25=25" 10=10" -
03=3" E = Integral or Remote Mount 36 308 102,710
. 40 380 - 126,803
4 =4 Above 107 Electronics Enclosure
= : = 42 417 - 139,800
BB = meter size 1 = Integral Mount 48 547 182,596
2 = Remote Mount - :
C = Body Material & Liner Material *Note: Tgigte;g}lg I’IO\f,t\llﬂgw cut-off
1= Carbon steel / PTFE Default configurations include the following: l 1 1usec

2 = Carbon steel / Polypropylene
3 = Carbon steel / Ebonite

*{2) 316 SS electrodes

= Viton o-rings on Polypropylene lined meters

11451 Belcher Road South, Largo, FL 33773 « USA » Tel +1 (727) 447-6140 « Fax +1 (727) 442-5689
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QUOTATION

COMPANY

CONIC

INCORPORATED"

Date: October 26, 2017
Company: DANIEL O'CONNELLS SONE
City/State; FRANKLIN, MA
Contact: GREG WAUGH
Fax Number:
Phone Number:
E-Maif: gwaugh@connells.com
Page 1of: 1

Project:

BUCKLIN POINT
NARRAGANSETT, Ri - {REV}

Thank you for considering ONICON for your flow and energy measurement needs.
We are pleased to offer the following quotation. Submittal information is attached (if applicable).
Shouid we be favored with an order, please send your purchase order and calibration data to CustomerService@onicon.com.

ltem Description

Qty.

Lead
Time

Net Each

Extended
Amount

1 |ONICON Model F-3104-111 Electromagnetic Flow Meter

* Factory programmed - re+B19ady for use upon delivery

* Meter Size: 4"

* Process Connections: ANSI class 150 flange

* Liner Material: PTFE

* Electrode Material: 316SS

* Body Material: epoxy coated steel

* Integral transmitter (0.4% of rate) & display module

* Quiputs: 4-20mA and programmable pulse

* Wet calibrated in accordance with international
government standards with certificate

3 |INSTL32- Standard Thermowell Kit for 3/4" - 5" welded steel pipe

* For installation during new construction or during
scheduled system shutdown; includes brass thermowells,
1/2 inch weld-on carbon steel branch outlets, and transmitter
enclosures

1

2 WKS

STOCK

3,806.00

64.00

$3,905.00

$64.00

4 |ONICON SYSTEM-10-MOD BTU Meter

Modbus TCP/IP compatible

* Factory programmed w/certificate of calibration

* Integral LCD/keypad; scroll to display fotal energy, total
flow, energy rate flow rate, supply and return
temperatures

delta-T accuracy within + 0.15 °F

* Qutput Signals: Modbus TCP/IP network card provides
{otal energy, energy rate, {otal flow, flow rate, supply and
return temperatures.

* Additional Output Signal: Isolated solid state dry contact
for energy total

*25' CABLES

* Includes two bath-calibrated HIGH TEMPERATURE sensors with

2 WKS

2,158.00

$2,158.00

5 |FREIGHT ALLOWANCE

175.00

$175.00

6 |1-DAY START-UP AND TRAINING

Lead time begins upon receipt of order and all calibration data.
Payment terms: net 30 days with approved credit or via Major Credit Card.
Subject to ONICON's Standard Conditions of Sale

Quoted By: LARRY LEONHARDT

Local Rep: LEONHARDT COMPANY, INC. WELLESLEY, MA 02482

11451 Belcher Road South, Largo, FL 33773 USA Phone (727) 447-6140 Fax (727) 442-5699

CustomerService@onicon.com

1,000.00

1,000.00

NET
TOTAL

$7,302.00




ORDER FORM: System-10 BTU Meter with Inline Mag Flow Meter

Please provide ship to & bill io informeiion on purchase order

NIV

INCORPORATED

Company Name:
and location (city, ST)

Dariel O'Conrells Sons

Requested
delivery date: ASAP

Contact Name:

Note: Standard lead time for meters 1s fwo weeks

, contact factory if shorerlead time is

Purchase Order #:

Project Name:

end location (eiy ST) .
Specified By: (Onicon specd? ¥ or N}
{Enginesring firm, city, ST)

Greg Waugh required. Installation hardware and t-wells can usually-ship inmediately

2015-102-020 Ship meters via: 2.day

Biickiin Point Biogas, East Ship install kits in e
Providence, Ri advarnce?

Brown & Caldwell Ship Kits via: 2 day

BTU METER PROGRAMMING INFORMATION

FLOW & TEMPERATURE INFORMATION

FLOW METER:MODEL: {Do not enter model; 5 : BTU METER MODEL: ~
auto-fill based on options below) i f3104”111 System-10-MOD TCP/IP
FLOW METER TAG INFORMATION: TBD BTU METER TAG INFORMATION: - TBD T
APPLICATION TYPE: LW MODBUS RTU ADDRESS:
(CHW, HW, condenser waler, efc.) ! (field programmable)
LiIQUID TYPE: MODBUS 1P ADDRESS: (TCP version only}
A water B.x% Ethylene Glycol 30% Glycol (type TBD Select default of enter custom IP address
y
C. x% Propylene Glycol D. Other (default = 192.168:1.24)
" . Baud Rate: choose 9600, 19200, other
PIPE SIZE (nominal): 4 (for RTU vérsion only)
PIPE MATERIAL: CARBON SYSTEM TYPE:
{i.e.. Carbon steel, copper lube, pve, etc.) A. Single Mode: cooling or heating A
. B. DualMode: 2-pipe heating & cooling

MAXIMUM SYSTEM PRESSURE: 50 ©. Dual Mode: Bhdirectional flow
TYPICAL FLOW RATE: Vari FLOW RATE DISPLAY UNITS: GPM
Expected "fypical” flow rate for the system anes (gpm, gal/hr, /s, Ym or m¥hr)
DESIGN MAXIMUM FLOW RATE: FLOW TOTAL DISPLAY UNITS:

. ) 309 1l 3 GAL
Maximum flow per system design (gal, liters or m?3)
ANALOG QUTPUT RANGE: (1.25 x design max.) ENERGY RATE DISPLAY UNITS: BTUHR
Or use defauit range based on 0-12 fi/s (Btu/hr, tons or kW)
MAX. OPERATING TEMPERATURE: 1 ENERGY TOTAL DISPLAY UNITS:
Required for hot water systems only 212 (Select Biu, fon-hrs or kW-hrs}) BTUHR
DESIGN SUPPLY TEMPERATURE: 2004 TEMPERATURE DISPLAY UNITS: £
Frovide both values for dual mode systems. . (Select *F or °C})
DESIGN RETURN TEMPERATURE: 1800 SUPPLY VOLTAGE: (24V ac 50/60 Hz is 120V
Provide both values for dual mode systems . standard when connected to mag flow mefer)

: ions that affect price H ions that affect price .

FLOW METER OPTIONS: Opt that affect BTU METER OPTIONS. Opti that affect

Transmitter/Converter Type:

Temperature Thermowells: **SS t-wells required

for pipe sizes 6.inch and larger (except

C- 2 Electrodes with grounding rings

B. Opticnal: 122 - 300° F operating range

1- Standard: 0.4% of Reading Accuracy 1 hot tap wells).
2- Advanced: 0.2% of Reading Accuracy
Meter Size (nominal diameter in inches): A. Standard Thermowells
enter 2-digit size in inches such as "04" 04 B. Hot Tap Thermowells
Body & Liner Materials : C. *'SS Thermowells (also select A or B} B
1- Carbon steel body/ PTFE finer D. Outdoor Thermowells (alsc seiect A or B)
i' ga;g;’: ::::: Eg:;’; ;ziyp;zpﬁyr:::e finer 1 Analog Output Signals: Typically not required with serial network interface.
- Cal on o " .
Note: Isolated dry contact for energy total is included in BTU Meter base price.
4- 304SS body/ PTFE liner (check lead time) { 4 gy fole’is ict price.)
5- 316SS body/ PTFE liner (check lead time) 1, SelectA, B, or C
A
Connection Typer 0= Wafer No analog outputs {standard)
1~ ANSI Class 150 Fl B. One output (choose 1 of 5 below)
) ass anges 1 C. Four outputs (choose 4 of § below)
3- ANSI Class 300 Flanges
Transmitter Mounting Options: 2. Select output(s), if applicable:
1-Integral 2-Remote w/o Pre-amp: 65 ft max 1 A. Energy rate B. Liguid flow rate
3-Remote w/Pre-amp: 1600 -ft max(F-32xx) C. Supply temp D. Retumn temp E. Defta-T
Remote Mount Cable Length in Feet: N 3. Select signal type, if applicable:
16, 32, 49 or 65 (>65f, specify) A A 4-20mA B:0-10V  C:0-5Y
# of 31685 Electrodes: Temperature Sensor Type:
A- 2 Electrodes B- 3 Electrodes A A. Standard: 32 - 200° F operating range

Special Notes or configuration instructions:

Sensor Cable Type:
A. Standard: PVC sheathed cables
B. Optional: plenum raied cables

T HW applications with max. operating temp, over 200° F require extended
range. temperature sensors at additional cost.
HW with max. operating temp over 212°  requires remote mount transmitter

Sensor Cable Length:
A. Standard: 10 ft. cables
B. Opticnal 25, 50, 100 fi. cables

25

Electronics Enclosure:
A, Standard: NEMA 13, steel

B. Optional: NEMA 4, steel

Rev 1072013

Tel (727) 447-6140 Fax (727) 442-5699 e-mail: CustomerService@onicon.com




CERTIFICATE

METER INFORMATION

Meter Tag: BTU-I

BTU Meter Model: SYSTEM-10-MODBUS_TCP
Serial No: 372124

Attached Flow Meter Model: F-3104-111

Serial No: 372124

SPECIFIED INSTALLATION & OPERATING PARAMETERS

Pipe Information: 4 Inch Mat'l Unknown Carbon Steel
- Design Maximum Flow Rate: 309.0 GPM

Design Supply Temperature: MODE 1: 200°F

Design Return Temperature: MODE 1: 180°F

Fluid: 30% Propylene Glycol

Fluid Specific Heat: 0.964 BTU/Ib°F

Fluid Density: 61.65 b/

CONFIGURATION DATA
Enclosure Type: NEMA 13
Input Supply Voltage: 120 AC
Thermowell Type:

Calibrated By:

,@Wf /ﬁwmmj

Kurt Gunning

CALIBRATION DATA
Firmware Version: DDM3.3
Communications Protocol: MODBUS_TCP
Device Network Address: 192.168.1.24
Flow Meter MCU Code:  30.000
Display Units & Multipliers:

Energy Total: BTU x 10K

Flow Total:  GAL x 100

Temperature: °F
Damping: 5

Pulse Duration: 500 ms

Supply Temperature Slope: 8.892
Return Temperature Slope: 8.891
Flow Diagnostic Test Output (60 Hz): 120 GPM

Offset: 76.880

OUTPUT SIGNAL SCALING
Energy Total(s): 1 Pulse= BTU x 10K
Flow Rate:  NA
Energy Rate: NA
Supply T: NA
Return T: NA
Delta T: NA

Date:  11/10/2017

ONICON Incorporated certifies that the flow and temperature sensorszprij'de;dT?V@'ith' this Bfm metet have been in"di'vjdwuallly; :
application specific data provided above; using standards directly tracéable tothe U.S. Ngt_’i"qnal_‘ll'nstih{té of Standards and ‘Fechn

Offset; 76:910.
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FLOW ME "ER
CERTIFICATE OF CALIBRATION

CALIBRATION & CONFIGURATION DATA for F-3000 SERIES MAGNETIC FLOW'MET{ERS

INC‘QRF'ORA ' _'

METER DATA CALIBRATION of PRIMARY F LOW ELE ’
Meter Tag: FM-1 Ka factor; 1. 4148
Model: F-3104-111 Medium: Water
Serial Number: 372124
Component S/N's: 04V001535 380003419 Primary Calibration Date:  4/6/2017
Meter Size: 4"
Max. Operating Pressure: 225 psi
Max. Operating Temperature: 212 °F L
ONICON certifies that this flow meter was ca

Connections: ANSI150# Class Flanges accordance with ISO 9104:1991 and ISO 17025
Peripheral device serial number 372124 standards that are directly traceable to internat

FACTORY PROGRAMMED OUTPUT SIGNALS
(Performied at ONICON Fagtory: ‘can’be reprogiammed in the field)

Analog Flow Range: 4-20 mA = 0 to 400.00 GAL/MIn
Frequency Output Meter Factor 30.00 ppG ‘
Scaled Pulse Output 100 Gallons  p

1 pulse =

OB A
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February 16,2018

Debra A. Howland

Executive Director New Hampshire Public Utilities Commission
21 South Fruit Street, Suite 10

Concord, NH 03301-2429

RE:NBC Renewable Energy Source Eligibility for Class I Thermal Sowrces with Renewable
Thermal Energy Capacity Greater than 200,000 BTU/hr.

Dear Ms. Howland,

As the Mechanical Inspector for NBC, I hereby attest that the BTU Meter and the Net Power
Meter were both installed as per the approved drawings and requirements by the device
manufactures. By contract and specification, this project is to be done in accordance with RI
State Codes.

I declare that the above statement is true and accurate to the best of my knowledge.

Sincerely,

Jose Medina

Mechanical Inspector







RHODE ISLAND
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
235 Promenade Street, Providence, RT 02908-5767 TDD 401-222-4462

12 December 2016

Mr. Raymond J. Marshall

Executive Director

Narragansett Bay Commission

Bucklin Point Waste Water Treatment Facility
102 Campbell Avenue

East Providence, RI 02916

Dear Mr. Marshall:

The Department of Environmental Management, Office of Air Resources has reviewed and
approved your application for the construction, installation and operation of a sewage sludge
digester-gas fired combined heat and power engine/generator set to be located at the Bucklin Point
Waste Water Treatment Facility, 102 Campbell Avenue, East Providence, RL

Enclosed is a minor source permit issued pursuant to our review of your application (Approval
No. 2337).

If there are any questions concerning this permit, please contact me at (401)-222-2808, extension
7028 or at aleida. whitney@dem.ri.gov.

Sincerely,
R

AR
Aleida M. Whitney
Senior Air Quality Specialist
Office of Air Resources

cc: East Providence Building Official
Kathryn Kelly, Narragansett Bay Commission
Eric Pearson, ESS Group, Inc.

ﬁ 30% post-consumer fiber




STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF AIR RESOURCES
MINOR SQURCE PERMIT
NARRAGANSETT BAY COMMISSION
APPROVAL NO. 2337
Pursuant to the provisions of Air Pollution Control Regulation No. 9, this minor source

permit is issued to:
Narragansett Bay Commission

For the following:

Installation of a 644 kW Dresser-Rand Guascor lean-burn engine, Model No. SFGLD 360. The engine shall

fire digester gas containing 100 ppm hydrogen sulfide or less, or natural gas.

Located at: Bucklin Point Waste Water Treatment Facility

102 Campbell Avenue, East Providence, RI

This permit shall be effective from the date of its issuance and shall remain in effect until
revoked by or surrendered to the Department. This permit does not relieve Narragansett Bay
Commission from compliance with applicable state and federal air pollution control rules and
regulations. The design, construction and operation of this equipment shall be subject to the
attached permit conditions and emission limitations.

Douglas L. McVay, Chief 4 ‘ Date of Issuance
Office of Air Resources




STATE OF RHODE ISLAND AND PROV IDENCE PLANTATIONS

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF AIR RESOURCES

Permit Conditions and Emission Limitations
Narragansett Bay Commission

Approval No. 2337

L The following requirements are applicable to:

L4

A.

The Dresser-Rand Guascor, Model No. SFGLD 360, 0.644 MW, combined heat and power (CHP)
internal combustion engine, capable of firing sewage sludge digester gas and natural gas. The heat
input capacity of the engine while firing sewage sludge digester gas is 6.08 MMBtw/hr and 6.04
MMBtuw/hr while firing natural gas.

Emission Limitations

1.

2

Nitrogen Oxides (as Nitrogen Dioxide (NOz))

The emission rate of nitrogen oxides discharged to the atmosphere from the engine exhaust
shall not exceed 1.53 pounds per megawatt-hour (IbssMWHh) or 0.98 pounds per hour,
whichever is more stringent,

Carbon Monoxide (CO)

The emission rate of carbon monoxide discharged to the atmosphere from the engine
exhaust shall not exceed 5.50 pounds per megawatt-hour (Ibs/MWh) or 3.54 pounds per
hour, whichever is more stringent.

Volatile Organic Compounds (VOC)

The emission rate of volatile organic compounds discharged to the atmosphere from the
engine exhaust shall not exceed 2.14 pounds per megawatt-hour (Ib/MWh) or 1,38 pounds
per hour, whichever is more stringent.

Sulfur Dioxide (S0O»)

a. The sulfur content of all digester gas burned in the engine shall not exceed 100 ppm
by volame, dry.

b. The emission rate of sulfur dioxide discharged to the atmosphere from the engine

exhaust shall not exceed 0.19 pounds per hour.

Page 1 0of 13




Particulate Matter (as PM)

The emission rate of particulate matter discharged to the atmosphere from the engine
exhaust shall not exceed 0.31 pounds per megawatt-hour (Ib/MWh) or 0.20 pounds per
hour, whichever is more stringent.

Opacity

Visible emissions from the engine exhaust shall not exceed 10% opacity.

Listed Toxic Air Contaminants

The emissions of 1,3-butadiene, acetaldehyde, acrolein, benzene, ethylene dibromide and

formaldehyde discharged to the atmosphere from the engine exhaust while firing digester
gas shall not exceed the levels specified in the following table:

Pollutant 1bs/hr lhs/day ibs/year
1,3-Butadiene - -- 46.43
Acetaldehyde -~ -~ 744.61
Acrolein 3.00E-03 -~ 26.28
Benzene 0.017 0,408 148.92
Ethylene dibromide -- 0.084 30.66
Formaldehyde ‘ 0.011 0.264 96.36

Operating Requirements

1.

2,

Sewage shudge digester gas and natural gas shall be the only fuels fired in the engine.

All sewage sludge digester gas shall be directed through the. hydrogen sulfide (H2S)
remediation system and the siloxane remediation system prior to being fired in the engine.

The maximum firing rate of the engine shall not exceed 11,237 fi*/hr of sewage sludge
digester gas or 6,491 ft*/hr of natural gas.

The engine must be equipped with an automatic fail-safe block valve, which must be
designed to stop the flow of sewage sludge digester gas in the event of an engine failure.

In the event that the engine is not operational, all sewage sludge digester gas from the
digester tanks shall be routed to the flares or digester tank boilers.

The owner/operator shall operate and maintain the hydrogen suifide (HaS) remediation

system and the siloxane remediation system according to the manufacturer’s design
specifications and operating procedures.
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Monitoring Requirements

1.

o

The engine shall be equipped with a non-resettable elapsed time meter to indicate, in
cumulative hours, the elapsed engine operating time for the unit.

The generator shall be equipped with a kilowatt-hour meter to indicate, in cumulative
kilowatt-hours, the power generated by the engine-generator set.

Sewage sludge digester gas and natural gas flow to the engine shall be continuously
measured and recorded.

The engine shall be equipped with an air-to-fuel ratio controller and ignition timer to
maintain efficient fuel combustion.

The owner/operator shall, on a daily basis, measure and record the O, content int the exhaust
of the engine.

Compliance Demonstration/Stack Testing

1.

Within 90 days of startup, initial performance testing shall be conducted for the engine for
nitrogen oxides, carbon monoxide, and volatile organic compounds.

For nitrogen oxides, carbon monoxide, and volatile organic compounds, performance
testing shall be conducted in accordance with 40 CFR 60.4244. The test report shall
indicate the engine power 1n (kW and BHP) during the test and the biogas heating value.
To demonstrate compliance with this permit, the performance test results shall be reported
in Ib/hr and Io/MWh, To demonstrate compliance with NSPS 40 CFR Part 60, Subpart JJ1J
emission limits, the performance test results shall be reported in g/bhp-hr.

Thereafter, emissions testing for the engine shall be conducted every 8760 hours of
operation or every 3 vears, whichever is first, to determine compliance with the nitrogen
oxides, carbon monoxide, and volatile organic compounds. Each emission test for nitrogen
oxides, carbon monoxide, and volatile organic compounds shall be conducted in
accordance with the procedures specified in 40 CFR 60.4244.

Additionally, during the initial performance test, the owner/operator shall measure the
emissions of sulfur dioxide, particulate matter, 1,3-butadiene, acetaldehyde, acrolein,
benzene, ethylene dibromide and formaldehyde from the engine stack to demonstrate
compliance with the emission limitations in Conditions I.A.4-5 and LA.7 of this permit.
Additionally, the owner/operator shall determine and quantify individual species of volatile
organic compounds (VOC) emissions other than the six listed toxic air contaminants.

A stack testing protocol shall be submitted to the Office of Air Resources and the USEPA
at least 60 days prior to the performance of any emissions test. The owner/operator shall
provide the Office of Air Resources and the USEPA at least 60 days prior notice of any
emissions test.
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All test procedures used for stack testing shall be approved by the Office of Air Resources
and the USEPA prior to the performance of any stack tests.

The owner/operator shall install any and all test ports or platforms necessary to conduct the
required stack testing, provide safe access to any platforms and provide the necessary
utilities for sampling and testing equipment.

All testing shall be conducted under operating conditions deemed acceptable and
representative for the purpose of assessing compliance with the applicable emissions
limitations.

All emissions testing must be observed by the Office of Air Resources or the USEPA {0 be
considered acceptable, unless the Office of Air Resources or the USEPA provides written
authorization to the owner/operator to conduct the testing without an observer present.

A final report of the results of the initial and subsequent performance tests shall be
submitted to the Office of Air Resources and the USEPA no later than 60 days following
completion of testing.

Recordkeeping and Reporting

1.

The owner/operator shall, on a monthly basis, no later than 15 days after the first of each
month, determine and record the following for the engine for the previous month:

a. The hours of operation and the total hours of operation for the prior consecutive 12-
month period.

b. The fuel use.
c. The gross electrical power generated in kilowatt-hours.

The owner/operator shall keep records of this determination and provide such records to
the Office of Air Resources or its authorized representative upon request.

The owner/operator shall, on a daily basis, measure and record the Oz content in the exhaust
of the engine and the date, time and measurement shall be recorded. The owner/operator
shall keep records of this determination and provide such records to the Office of Air
Resources or its authorized representative upon request,

The owner/operator shall, on a monthly basis, no later than 15 days after the first of the
month, determine the total quantity of 1,3-butadiene, acetaldehyde, acrolein, benzene,
ethylene dibromide and formaldehyde discharged to the atmosphere from the engine during
the previous month while firing sewage sludge digester gas. Hourly emission averages
shall be calculated for acrolein, benzene and formaldehyde. These hourly averages shall
be used for comparison to the hourly emission limitations. Daily emission totals shall be
calculated for benzene, ethylene dibromide, and formaldehyde to be used for comparison
the daily emission limitations. Monthly and annual emission averages shall be calculated
for 1,3-butadiene, acetaldehyde, acrolein, benzene, ethylene dibromide and formaldehyde
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to be used for comparison to the annual emission limitations. The owner/operator shall
keep records of this determination and provide such records to the Office of Air Resources
upon request.

4. The owner/operator shall notify the Office of Air Resources in writing, within 15 days of
determining that the total quantity of 1,3-butadiene, acetaldehyde, acrolein, benzene,
ethylene dibromide or formaldehyde, discharged to the atmosphere from the engine
exceeds the hourly, daily, or annual emission limitations.

5. The owner/operator shall develop a maintenance plan for the engine and air pollution
control system and shall maintain records of all maintenance conducted.

6. The owner/operator shall notify the Office of Air Resources in writing of the date of actual
initial start-up of the engine no later than fifteen days after such date.

F. Other Permit Conditions

1. The emission limitations of Conditions L.A. shall not apply during engine startup/shutdown
conditions. Engine startup shall be defined as the first ten minutes of firing following the
initiation of firing. Engine shutdown shall be defined as the cessation of operation for any
purpose.

2. The owner/operator is subject to the requirements of 40 CFR 60, Subpart A (General
Provisions) and Subpart JJJJ (Standards of Performance for Stationary Spark Ignition
Internal Combustion Engines). Compliance with all applicable provisions therein is
required.

The following requirements are applicable to the three existing 3.891 MMBtu/hr Gordon Piatt
digester tank boilers, Model No. R12.8-GG-30, capable of burning sewage sludge digester gas and
natural gas:

A. Emission Limitations — Digester Gas Firing
1. Listed Toxic Air Contaminants

The emissions of acetaldehyde, acrolein, benzene, and formaldehyde discharged to the
atmosphere from each boiler shall not exceed the levels specified in the following table:

Pollutant Ibs/hr Ibs/day Ibs/year
Acetaldehvde -- -- 0.088
Acrolein 6.30E-06 — 0.055
Benzene 1.87E-05 | 4.40E-04 0.164
Formaldehyde 3.97E-05 | 9.53E-04 0.348

B. Operating Requirements

L. Sewage sludge digester gas and natural gas shall be the only fuels combusted in each boiler.
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)

The maximum firing rate of each boiler shall not exceed 7,192 f*/hr of sewage sludge
digester gas or 3,891 f*/hr of natural gas.

All sewage sludge digester gas shall be directed through the hydrogen sulfide (HaS)
remediation system prior to being combusted in each boiler,

The owner/operator shall maintain and operate each boiler according to the manufacturer’s
design specifications and operating procedures.

Monitoring Requirements

1.

Sewage sludge digester gas flow to each boiler shall be continuously measured and
recorded.

Recordkeeping and Reporting

I.

The owner/operator shall maintain the following records and provide such records to the
Office of Air Resources upon request:

a. The sewage sludge digester gas flow rate to each beiler;
b. The dates and times when each boiler is combusting sewage sludge digester gas.

The owner/operator shall, on a monthly basis, no later than 15 days after the first of the
month, determine the total quantity of sewage sludge digester gas combusted in each boiler.
The owner/operator shall keep records of this determination and provide such records to
the Office of Air Resources upon request.

The owner/operator shall, on a monthly basis, no later than 15 days after the first of the
month, determine the total quantity of acetaldehyde, acrolein, benzene, and formaldehyde
discharged to the atmosphere from each boiler during the previous month while firing
digester gas. Hourly emission averages shall be calculated for acrolein, benzene, and
formaldehyde. These hourly averages shall be used for comparison to the hourly emission
limitations. Daily emission totals shall be calculated for benzene and formaldehyde to be

‘used for comparison the daily emission limitations. Monthly and annual emission averages

shall be calculated for acetaldehyde, acrolein, benzene, and formaldehyde to be used for
comparison to the annual emission limitations. The owner/operator shall keep records of
this determination and provide such records to the Office of Air Resources upon request.

The owner/operator shall notify the Office of Air Resources in writing, within 15 days of
determining that the total quantity of acetaldehyde, acrolein, benzene, or formaldehyde
discharged to the atmosphere from each boiler exceeds the respective hourly, daily or
annual emission limitations.

The owner/operator shall maintain records of all maintenance conducted on each boiler.
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The following emission limitations are applicable to the two existing 5.150 MMBtu/hr Varec

candlestick flares, Model No. 244W:

A.

B.

Lh

Emission Limitations — Digester Gas Firing

Listed Toxic Alr Contaminants

The emissions of acetaldehyde, acrolein, benzene, and formaldehyde discharged to
the atmosphere from each flare shall not exceed the levels specified in the following

table:
Pollutant ibs/hyr Ibs/day Ibs/year
Acetaldehyde -~ - 1.17
Acrolein 3.09E-05 = 027
Benzene 4.91E-04 0.0118 4.30
Formaldehyde 3.61E-03 0.0866 31.62

Each flare shall be designed for and operated with no visible emissions as determined by
the methods specified in condition IL.D.1, except for periods not to exceed a total of 5
minutes during any 2 consecutive hours.

Operating Requircments

Sewage sludge digester gas shall be the only fuel combusted in each flare, except the use
of propane as an auxiliary fuel shall be allowed to light the pilot.

Excess sewage sludge digester gas generated from the digester tanks and not combusted
by the CHP engine or the boilers, shall be treated by the flares before discharge to the
atmosphere.

Each flare shall be operated with a flame present at all times.

Each flare shall be used only with the net heating value of the gas being combusted being
200 BTU/SCF or greater. The net heahing value of the gas being combusted shall be
determined by the methods specified in 40 CER 60.18(H)(3).

The owner/operator shall visually inspect each flare system to confirm that a flame is
present at least once per shift. The date and time of each observation shall be recorded.

Each flare shall be operated at all times when sewage sludge digester gas is being vented
to.it.

The owner/operator shall maintain and operate each flare according to the manufacturer’s
design specifications and operating procedures.
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C. Monitoring Requirements

1.

The owner/operator shall monitor each flare to ensure that it is operated and maintained in
conformance with its design.

The owner/operator shall install, calibrate, maintain and operate according to the
manufacture’s specifications, the following equipment:

a A heat sensing device, such as an ultraviolet beam sensor or thermocouple, at the
pilot light or the flame itself to indicate the continuous presence of a flame; and

b. A gas flow rate measuring device that shall record the flow to each flare at least
every 15 minutes. :

D. Testing Requirements

1.

Method 22 of Appendix A to 40 CFR 60 shall be used to determine the compliance of each
flare with the visible emission provisions of condition A.1l. The observation period is 2
hours and shall be used according to Method 22.

E. Recordkeeping and Reporting

1.

The owner/operator shall maintain the following records and provide such records to the
Office of Air Resources upon request:

a. The sewage sludge digester gas flow rate to each flare;

b. The dates and times when each flare is combusting sewage sludge digester gas;
c. All visible emission readings;

d. Heat content determinations;

e. Exit velocity determinations; and,

f Continuous records of pilot flame or flare flame monitoring and records of all

periods of operations during which the pilot flame or the flare flame is absent.

The owner/operator shall, on a monthly basis, no later than 15 days after the first of the
month, determine the total quantity of acetaldehyde, acrolein, benzene, and formaldehyde
discharged to the atmosphere from each flare during the previous month. Hourly emission
averages shall be calculated for acrolein, bénzene, and formaldehyde. These hourly
averages shall be used for comparison to the hourly emission limitations. Daily emission
totals shall be calculated for benzene and formaldehyde to be used for comparison the daily
emission limitations. Monthly and annual emission averages shall be calculated for
acetaldehyde, acrolein, benzene, and formaldehyde to be used for comparison to the annual
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emission limitations. The owner/operator shall keep records of this determination and
provide such records to the Office of Air Resources upon request.

The owner/operator shall notify the Office of Air Resources in writing, within 15 days of
determining that the total quantity of acetaldehyde, acrolein, benzene, or formaldehyde
discharged to the atmosphere from each flare exceeds the respective hourly, daily or annual
emission limitations.

The owner/operator shall maintain records of all maintenance conducted on each flare.

The owner/operator shall keep up-to-date, readily accessible continuous records for each
flare of the flame or flare pilot flame monitoring and up-to-date, readily accessible records
of all periods of operation which the flame or flare pilot flame is absent.

IV.  The following requirements are applicable to operations on a facility-wide basis:

A. Emission Limitations

Listed Toxic Air Contaminants

The total quantity of emissions discharged to the atmosphere from the entire facility, of
any listed toxic air contaminant, with the exception of 1,3-butadiene, acetaldehyde,
acrolein, benzene, ethylene dibromide, and formaldehyde shall not exceed the minimum
quantity for that contaminant as specified in Appendix A of Air Pollution Control
Regulation No. 9, during a calendar year. Emissions from activities exempted from the
provisions of APC Regulation No. 22 in subsection 22.2.2 are not included in this
limitation.

Odors

Any air contaminant or combination of air contaminants discharged to the atmosphere from
the facility shall not create an objectionable odor beyond the property line of this facility.
Odor evaluations shall be conducted according to the provisions of Air Pollution Control
Regulation No. 17.

B. Monitoring Requirements

L.

The owner/operator shall, upon startup and at least daily, measure the hydrogen sulfide
concentration (in ppm by volume) at both the inlet and the outlet of the HzS remediation
system and the date, time and measurement shall be recorded.

All monitoring equipment used for measuring all parameters required by this permit shall
be calibrated periodically, consistent with the manufacturer’s recommendations.
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C.

Recordkeeping and Reporting

The owner/operator shall maintain records of the hydrogen sulfide concentration {(in ppm
by volume) at the inlet and the outlet of the H2S remediation system and provide such
records to the Office of Air Resources upon request.

The owner/operator shall notify the Office of Air Resources in writing, within 15 days of
determining that the concenfration of HS in the digester gas at the outlet of the HaS
remediation system exceeds 100 ppm, by volume, dry.

The owner/operator shall, for each calendar year, determine the total guantity of each listed
toxic air contaminant in Appendix A of Air Pollution Control Regulation No. 9 discharged
to the atmosphere from all operations at the entire facility excluding 1,3-butadiene,
acetaldehyde, acrolein, benzene, ethylene dibromide, and formaldehyde. The
owner/operator shall keep records of this determination and provide such records to the
Office of Air Resources upon request.

The owner/operator shall notify the Office of Air Resources in writing, within 15 days of
determining that the total quantity of emissions discharged fo the atmosphere from the
entire facility, of any listed toxic air contaminant excluding 1,3-butadiene, acetaldeliyde,
acrolein, benzene, ethylene dibromide, and formaldehyde, exceeds the minimum quantity
for that contaminant as specified in Appendix A of Air Pollution Control Regulation No.
9. In accordance with Air Pollution Control Regulation No 22, this notification shall be
included in the annual air pollution inventory.

Any breakdown or malfunction of the engine, flares or digester tank boilers resulting in the
discharge of sewage sludge digester gas shall be reported to the Office of Air Resources
within one hour after the occurrence. A written report of any breakdown or malfunction
shall be submitted within five (5) days of the breakdown or malfunction. The following
information shall be provided in each report:

a. The date the breakdown or malfunction occurred
b. The suspected reason for the malfunction

c. The corrective action taken

d. The time needed to make repairs

A copy of each report shall be kept at the facility.
The owner/operator shall notify the Office of Air Resources of any anticipated
noncompliance with the terms of this permit or any other applicable air pollution control

rules and regulations.

The owner/operator shall notify the Office of Air Resources in writing of any planned
physical or operational change to any equipment that would:
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10.

a. Change the representation of the facility in the application.

b. Alter the applicability of any state or federal air pollution rules or regulations.
c. Result in the viclation of any terms or conditions of this permit.

d.  Qualify as a modification under APC Regulation No. 9,

Such notification shall include:

° Information describing the nature of the change.

® Information describing the effect of the change on the emission of any air
contaminant.

° The scheduled completion date of the planned change.

Any such change shall be consistent with the appropriate reguiation and have the prior
approval of the Director.

The owner/operator shall notify the Office of Air Resources, in writing, of any
noncompliance with the terms of this permit within 30 calendar days of becoming aware
of such occurrence and supply the Director with the following information:

a. The name and location of the facility;

b. The subject source(s) that caused the noncompliance with the permit term;

c. The time and date of first observation of the incident of noncompliance;

d. The cause and expected duration of the incident of noncompliance;

e. The estimated rate of emissions (expressed in lbs/hr or Ibs/day) during the incident

and the operating data and calculations used in estimating the emission rate;

£ The proposed corrective actions and schedule to correct the conditions causing the
incidence of noncompliance.

The owner/operator shall maintain properly signed, contemporaneous operating logs or
other relevant evidence to document actions during startup/shutdown periods.

All records required in this permit shall be maintained for a minimum of five years after

the date of each record and shall be made available to representatives of the Office of Air
Resources or its authorized representative and EPA. upon request.
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D. QOther Permit Conditions

1. To the extent consistent with the requirements of this permit and applicable federal and
state laws, the equipment shall be designed, construeted and operated in accordance with
the representation of the equipment in the permit application.

2. Employees of the Office of Air Resources and its authorized representatives shall be
allowed to enter the facility at all times for the purpose of inspecting any air pollution
source, investigating any condition it believes may be causing air pollution or examining
any records required to be maintained by the Office of Air Resources.

3. At all times, including periods$ of startup, shutdown and malfunction, the owner/operator
shall, to the extent practicable, maintain and operate the facility in a manner consistent
with good air pollution control practice for minimizing emissions. The general duty to
minimize emissions does not require you to make any further efforts to reduce emissions
iflevels required by this permit have been achieved. Determination of whether acceptable
operating and maintenance procedures are being used will be based on information
available to the Office of Air Resources which may include, but is not limited to,
monitoring results, opacity observations, review of operating and maintenance procedures
and inspection of the source.

4, The emission and dispersion characteristics of all sources of 1,3-butadiene, acetaldehyde,
acrolein, benzene, ethylene dibromide, and formaldehyde at the facility shall be consistent
with the parameters used in the air quality modeling to demonstrate that the emissions of
1,3-butadiene, acetaldehyde, acrolein, benzene, ethylene dibromide, and formaldehyde
from the facility do not cause or contribute to air pollution in violation of RI Air Pollution
Control Regulation No. 22. The Office of Air Resources, in its sole discretion, may reopen
this minor source permit if it determines that the emission and dispersion characteristics
have changed significantly and that emission limitations must be revised and/or added to
this permit to ensure compliance with RI Air Pollution Control Regulation No. 22.

E. Malfunctions

1. The owner/operator may seek to establish that a malfunction of any air pollution control
system that would result in noncompliance with any of the terms of this permit or any
other applicable air pollution control rules and regulations was due to unavoidable
increases in emissions attributable to the malfunction. To do so, the owner/operator must
demonstrate to the Office of Air Resources that:

a. The malfunction was not attributable to improperly designed equipment, lack of
preventative maintenance, careless or improper operation or operator error;

b. The malfunction is not part of a recurring pattern indicative of inadequate design,
operation or maintenance;

c. Repairs were performed in an expeditious fashion. Off-shift labor and overtime

should be utilized, to the extent practicable, to ensure that such repairs were
completed as expeditiously as practicable.
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d. All possible steps were taken to minimize emissions during the period of time that
repairs were performed.

e. Emissions during the period of time that the repairs were performed will not:
(1)  Cause an increase in the ground level ambient concentration at or beyond
the property line in excess of that allowed by Air Pollution Control
Regulation No. 22 and any Calculated Acceptable Ambient Levels; and

2) Cause or contribute to air pollution in violation of any applicable state or
national ambient air quality standard.

f The reasons that it would be impossible or impractical to cease the source operation
during said period. :

g The owner/operator's actions in response to the excess emissions were documented
by properly signed, contemporaneous operating logs or other relevant evidence.

This demonstration must be provided to the Office of Air Resources within two working
days of the time when the malfunction occurred and contain a description of the
malfunction, any steps taken to minimize emissions and corrective actions taken.

The owner/operator shall have the burden of proof in seeking to establish that

noncompliance was due to unavoidable increases in emissions atfributable to the
malfunction.
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