BEFORE THE NEBRASKA DEPARTMENT OF WATER, ENERGY, AND ENVIRONMENT

IN THE MATTER OF ) Case No. 3651
SOUTH SIOUX CITY WASTEWATER )
TREATMENT FACILITY ) CONSENT ORDER
)
FID # 65775 )
)
Respondent. )

I. INTRODUCTION
1. The Nebraska Department of Water, Energy, and Environment (the “Department™) and
Respondent, South Sioux City, voluntarily enter into this Consent Order, which establishes actions
necessary for Respondent to come into compliance with the Nebraska Environmental Protection Act
(NEPA), Neb. Rev. Stat. § 81-1501 et. seq.
2. The Department and Respondent agree that settlement of this matter is in the public interest to
ensure compliance with state laws and rules and regulation.
II. PARTIES
3. The parties to this Consent Order are the Department and Respondent, and its employees,
successors, and assigns. Respondent will ensure that all contractors hired to perform work required by this
Consent Order are informed of applicable requirements.
IT1. JURISDICTION
4. The Department is the agency of the State of Nebraska charged with the duty, pursuant to Neb.
Rev. Stat. § 81-1504(1), of exercising exclusive general supervision, administration, and enforcement of
NEPA and all rules and regulations promulgated under such acts.
S. Pursuant to the Nebraska Environmental Quality Council’s authority to adopt and promulgate
rules and regulations as expressed in Neb. Rev. Stat. § 81-1505, the Council adopted rules and regulations

codified as Neb. Admin. Code, Title 129, Nebraska Air Quality Regulations (Title 129) and Neb. Admin.



Code, Title 119, Rules and Regulations Pertaining to the Issuance of Permits under the National Pollutant
Discharge Elimination System (Title 119).

6. At all times relevant, Respondent has owned and operated a wastewater treatment facility (the
“WWTEF”) located in Dakota County, Nebraska.

7. Respondent agrees to undertake all corrective actions required by and agreed to in this Consent
Order. Respondent agrees not to contest the Department’s jurisdiction to enforce this Consent Order in
any subsequent enforcement proceedings, either administrative or judicial.

IV. FINDINGS OF FACT

8. Respondent is a “person” as defined in Neb. Rev. Stat. § 81-1502(10)

9. Neb. Rev. Stat. § 81-1506(1)(a) makes it unlawful to cause pollution to air or waters of the state.

10. Neb. Rev. Stat. § 81-1506(2)(c) makes it unlawful to increase in volume or strength any waste in
excess of permitted discharges specified under an existing Title 119 permit.

11. Neb. Rev. Stat. § 81-1506(4)(b) makes it unlawful to violate any term or condition of an air
pollution permit or any emission limit set in the permit.

12, The WWTF is a publicly owned treatment works which receives wastewater from industrial
users. The WWTF utilizes two anaerobic lagoons which are covered to capture biogas and discharges
treated wastewater to the Missouri River.

FIRST CAUSE OF ACTION

13. On March 15, 2021, air construction permit CP20-024 (the “Air Permit”) was issued by the
Department to Respondent.

14. The Air Permit authorized the construction and operation of, among other things, two 13.9
MMBtw/hr boilers designed to combust biogas produced at the WTTF and one flare designed to combust
any biogas produced at the WWTF which was not combusted in the two boilers.

15. The Air Permit set emission limitations and testing requirements for the flare and the two boilers.

16. The Air Permit prohibits the volumetric concentration of Hydrogen Sulfide (H,S) in the biogas

combusted in the flare from exceeding 7,000 parts per million volume dry (ppmvd) and the volumetric
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concentration of H>S combusted in the two boilers from exceeding 200 ppmvd. The permit prescribes an
HsS scrubber as required control equipment for the two boilers.

17. On March 22, 2024, Respondent informed the Department that testing results at the WWTF
showed H,S levels in excess of the limits set by the Air Permit.

18. On April 29, 2024, Respondent provided the Department with analytical testing results for the
biogas produced at the WWTF showing H.S levels in excess of the limits in the Air Permit.

19. On June 12, 2024, the Department sent a letter of non-compliance to Respondent citing
Respondent’s failure to comply with the H,S limit for un-scrubbed biogas combusted in the flare and the
H,S limit for scrubbed biogas combusted in the two boilers as required by conditions ITI(B)(2)(a) and
III(C)(2)(b) of the Air Permit, respectively.

20. On January 23, 2025, Respondent provided the Department with analytical testing results for the
biogas produced at the WWTF showing H:S levels in excess of the limit in the Air Permit.

21. On February 4, 2025, the Department sent a letter of non-compliance to Respondent citing,
among other things, Respondent’s failure to comply with the H,S limits for un-scrubbed biogas
combusted in the flare as required by condition III(B)(2)(a) of the Air Permit.

22. Respondent’s failures to comply with the HzS limit for the biogas combusted in the flare and with
the HaS limit for the biogas combusted in the two boilers as required by conditions III(B)(2)(a) and
I(C)(2)(b) of the Air Permit are unlawful acts. Neb. Rev. Stat. § 81-1506(4)(b).

SECOND CAUSE OF ACTION

23. On April 1, 2023, NPDES Permit NE0139904 (the “NPDES Permit”) was issued by the
Department to Respondent.

24. The NPDES Permit authorizes the discharge of treated wastewater to the Missouri River, subject
to the conditions and limitations set in the NPDES Permit.

25. The NPDES Permit includes monthly and weekly effluent limits, monitoring requirements, and
reporting requirements for, among other things, total suspended solids (TSS) and carbonaceous

biochemical oxygen demand (BOD).



26. Respondent reported to the Department that Respondent violated the effluent limitations for TSS
in the NPDES Permit for the monitoring periods of July 2023, August 2023, September 2023, January
2024, April 2024, August 2024, and March 2025.

27. Respondent reported to the Department that Respondent violated the effluent limitations for BOD
in the NPDES Permit for the monitoring period of February 2024.

28. Respondent’s failures to comply with the effluent limits in the NPDES Permit are unlawful acts.
Neb. Rev. Stat. § 81-1506(2)(c).

V. COMPLIANCE SCHEDULE
Respondent agrees to complete the following actions within the timeframe specified:

29. On July 30, 2025, and on August 22, 2025, Respondent provided the Department with written
plans to reduce the concentration of H,S in the biogas combusted at the WWTF (Attachments A and B,
respectively, herein after the “HaS reduction plan™). Respondent will provide the Department with written
monthly updates on the status of Respondent’s efforts to reduce the concentration of H,S combusted at
the WWTF through implementation of the HS reduction plan and compliance with this order. Updates
will be provided within seven days from the first of each month and will continue to be provided until this
order is satisfied.

30. By October 31, 2025, Respondent will submit all information required by Title 129, Ch. 3.002.02
and an ambient air quality impact analysis, as described in Title 129, Ch. 3.002.03C, for the WWTF as
designed and described in the H,S reduction plan.

31. By October 31, 2025, Respondent will submit, for Department approval, a plan to collect data on
the total sulfur contributed to the WWTF by industrial users.

32. By December 31, 2025, Respondent will submit a plan to address exceedances of the NPDES
Permit. The plan will include:

a. Evaluation of an expedited installation and commissioning of tertiary filters
described in State Construction Permit: 2024-0155 for the expansion of the WWTF;

and



b. Evaluation of temporary filtration systems to reduce TSS discharged from the
WWTF until the tertiary filters described in Permit 2024-0155 are commissioned.
33. Respondent will install and initiate operation of a new Valkyrie Eco Flex 300 1b/d (the “H,S wet
scrubber”) in accordance with the following schedule:
a. By December 31, 2025, Respondent will procure the H,S wet scrubber;
b. By March 31, 2026, Respondent will complete installation of the H,S wet scrubber;
and
¢. By May 31, 2026, start up and commission the H,S wet scrubber.

34. By May 31, 2026, Respondent will retrofit and replace the absorption media in its existing
scrubber and resume operation of the existing scrubber.

35. By May 31, 2026, Respondent will execute an amendment to this Consent Order which
incorporates requirements identified by the Department as necessary for the continued collection and
processing of biogas at the WWTF. At a minimum, the amendment will include:

a. A schedule for the implementation of emission limits;

b. Monitoring and reporting requirements;

¢. Physical and operational controls; and

d. A schedule to apply for an air construction permit and air operating permit.

36. Respondent agrees to respond in writing within fourteen (14) working days to all Department
requests for information. Submittals required by this order are to be sent to the following address or
email:

Greg Lang

Supervisor — Air Compliance Section

Inspection and Compliance Division

Nebraska Department of Water Energy and Environment
245 Fallbrook Blvd.

Lincoln, Nebraska 68509-8922

or copies may be sent as an attachment via email to:
greg.lang@nebraska.gov

VI. RESERVATION OF RIGHTS AND PENALTY PROVISIONS



37. The Department reserves the right to require Respondent to complete additional work or take
additional actions as necessary to achieve compliance with all applicable laws and regulations. Further,
the Department reserves the right to pursue enforcement in the proper court of law for injunctive relief or
to seek civil or criminal penalties for any violations that are the subject of this Consent Order. Nothing in
this Consent Order precludes the Department from pursuing such enforcement.

38. Failure to obey this order may result in civil penalties as set out in Neb. Rev. Stat. § 81-1508.02.

VIL. NEGATION OF AGENCY RELATIONSHIP

39. Nothing contained in this Consent Order will be construed to create, either expressly or by

implication, the relationship of agency between the Department and Respondent
VIII. AMENDMENTS

40. This Consent Order may be modified and amended in writing by mutual agreement of the
Department and the Respondent.

IX. EFFECTIVE DATE

41. This Consent Order will become effective on the date signed below by the Director of the
Department or his designee.

X. SEVERABILITY

42. If any provision or authority of this Consent Order or the application of this Consent Order to any
party or circumstances is held by any judicial or administrative authority to be invalid, the application of
such provisions to other party or circumstances and the remainder of the Consent Order will remain in
force and will not be affected thereby.

XI. SIGNATURES
For the Respondent: The undersigned representative of Respondent certifies that he or she is fully

authorized to enter 11?1 the te 7 and conditions of this Consent Order and to bind Respondent.

Title: \Bf\ ﬁl \!O Q_,
Date: [O-44- 0?0&6-




For the Department: IT IS ORDE and agreed this 2H day of Oc-_h\bw , 2025,

By: Lho, [
Jesse BradlEy o
Director, %
Nebraska Depariment of Water,

Energy, and Environment
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Tuly 30*, 2025
NDWEE

245 Fallbrook Blvd.
Lincoln, NE 68521

Supplemental information on South Sioux City’s H2S reduction plan

Dear NDWEE Review Team,

The City of South Sioux City has entered a procurement contract with Streamline Innovations, INC. for the
procurement of a proprietary technology to remove Hydrogen Sulfide (H2S) from Biogas. It is also upgrading its
existing media-based system with available media technology as the previous media is no longer purchasable. The
purpose of this supplemental memo is to briefly outline the City’s strategy to become compliant with air permitting

regulations and allow biogas to be utilized as renewable natural gas (RNG) with a partnership with a third party
(Northwest Natural - NWN) RNG facility.

Background

The City of South Sioux City’s Wastewater Treatment Facility (WWTF) currently receives wastewater from three
sources, Empirical Foods, Ingredion, and Richardson Milling. The WWTT sees an average influent flow rate of
approximately 1.6 MGD, of that flow 1.0 is from Empirical foods, 0.6 MGD is from Ingredion, and Richardson
Milling accounting for the rest which is minimal. This wastewater is pretreated prior to secondary treatment with an
Anaerobic Lagoon process. The anaerobic process reduces BOD and TSS in the wastewater and produces biogas.
The facility has encountered extremely high levels of H2S in the biogas.

Known sulfur being sent to the WWTF is from three primary sources.
1) Sulfate in water supply — typically 200-235 mg SO4/L
2) Sulfate from Empirical foods — typically 400-900 mg SO4/L
3) Sulfate from Ingredion — typically 260-310 mg SO4/L

H2S in biogas typically ranges from 15,000 ppmv to 23,000 ppmv. A graphical representation of the monthly biogas
generation and Hydrogen sulfide measurements from the anaerobic process is shown in Figure 1. Sulfur reduction
testing has been explored, including source reduction with Empirical foods, chemical addition to the anaerobic

process for: sulfide removal in the liquid phase, chemical addition to retain sulfide in the liquid phase, and chemical
treatment of H2S for removal in the gas phase.

A source reduction pilot was performed in May 2024. Results of the pilot were promising in reducing H28 levels,
howeyver it came with a consequence of untreatable colloidal solids being introduced into the WWTEF causing NPDES
permit violations for TSS and E. coli . The pilot was ceased with the hopes of returning to the pilot operation once
the WWTF has the capability to handle the untreatable solids. Chemical treatment to remove sulfides in the liquid
phase using metal salts was shown to be economically prohibitive. Chemical treatment to retain sulfides in the liquid
phase via pH control is planned as a supplemental H2S reduction measure, and chemical treatment of H2S in the gas
phase is planned as part of the WWTF expansion.

New H2S Removal Equipment

The WWTEF is currently undergoing an expansion, with upgrades to the H2S removal technology, a key component.
The planned units will remove H2S by two distinct pathways. First is a wet chemistry style proprietary treatment
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1917 S 67th Street Fax: (402) 399-1238
Omaha, NE 68106-2973 f
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system, Streamline’s Valkyrie Eco system. This operates with chemical addition of propriety blends of iron chelate
solutions and surfactants to reaction chambers that come in contact with the biogas. The second is an iron hydroxide
dry media vessel that removes H2S via absorption as biogas passes through the vessel.

The current draft submittal for the Streamlines Valkyrie Eco unit and associated project specification section is
attached in Appendix A. The unit has the ability to remove 350 lbs of sulfur per day, with a maximum inlet
concentration of 12,000 ppmv H2S. To achieve this inlet concentration when biogas has a higher concentration, a

return clean and dry gas stream is recycled from after a gas chiller on the downstream piping and brought back to the
inlet of the scrubber.

The project specification for the biogas H2S adsorption media for media replacement in the existing vessel is attached
in Appendix B and the biogas process flow diagram and PIDs from the expansion project is attached in Appendix C.

The existing vessel is designed for approximately 20,000 lbs of H2S removal before the media would require
replacement.

The system is designed so that biogas can be operated with the dry media unit running in both series as a polishing
vessel or in parallel as an additional treatment process. As shown in figure 1, the WWTF currently produces
approximately an average of 180-200 scfm of biogas and approximately an average of 18,500 ppmv of H2S - this
equates to 420-460 lbs of H2S/day. As the expansion project is for domestic wastewater addition with no anaerobic
treatment of that that stream, no additional biogas will be produced.

H2S Reduction strategy

The WWTF will have its new scrubber system in operation prior to March 2026. The City has made it part of the
contract documents for the expansion to address the installation of the new scrubber system as one of the first things
that the contractor has to install and commission. As previously mentioned the current biogas production is higher
than the new streamline scrubber systems removal capacity. During initial startup the WWTF will operate the
Streamline unit in parallel with the new media in the existing vessel. However, due to the costs of the dry media,
using the vessel as a main stream process is not ideal, but will be necessary until the full plant expansion is completed.

To offset costs for the dry media replacement the WWTF is planning to increase the pH in the lagoons. Although a
detailed sulfur mass balance has not been performed enough information has been gathered to determine that the
anaerobic lagoons operate in sulfur equilibrium within the gas phase and liquid phase. This allows the ability to
control H2S in biogas directly by controlling the pH in the lagoons. The equation below depicts the dissociation ratio
of H2S to Total Dissolved Sulfides. Using the equation below we can calculate that at the current operation pH of
approximately 6.9, 50% of all sulfides in the lagoons are in the form of H2S and can off gas. If the operating pH was
increased to 7.1, that ratio would decrease to 39%. This would decrease the concentration of H2S in the biogas by
23%. Since the caustic chemical used to increase pH is also expensive, an economically feasible balance will be
determined through testing.

[H;S] 1
[Total Sulfide] =1+ 10PAPKax
PKas (F) = 6.9 at 33C

Once the WWTF expansion is complete, the facility will have use of tertiary disk filtration equipment. This will aliow
the pilot study that was previously attempted with Empirical foods to be restarted. The disk filters will allow the
capture of the solids that previously caused issues with the NPDES permit during source reduction efforts. Based on
current sampling and flow data this is estimated to decrease the total sulfur load to the WWTF by 30-50%. Due to
the nuance of the lagoons system this should be linearly reflected in biogas H2S reduction.

With the combination of the two new scrubber systems, and pH control measures, the WWTF will be able to achieve
compliance with air permit at current biogas production once the new scrubber systems have been installed. Once the

HDREngineering, Inc.



expansion is complete, the City will also explore source reduction strategies with the industries to reduce H2S levels
in the gas even further and reduce operations and maintenance costs at the WWTEF.. It is critical to note that once the
new scrubber system is in operation all biogas that is being produced at the WWTF will be sent to the third part RNG

facility as the primary flow path. Biogas will be flared sparingly only when the equipment is down for maintenance
reasons.

HDREngineering, Inc.
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Sincerely,
HDR

Yot Jcr—

Dillon Devitt, PE, BCEE
Water/Wastewater Engineer

\evy
City of South Sioux City \

HDR \%Ai“f.

HOR Phone: {402) 399-1000
1917 S 67in Street Fax: {402} 399-1238
Qmsha, NE 68106-2973

www.hdrinc.com
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PART 1 -

SECTION 43 13 41
BIOGAS H2S CHEMICAL REMOVAL SYSTEM

GENERAL

11 SUMMARY
A. Section Includes:

1.

Furnish ali labor, materials, equipment, and incidentals required to install, prepare for
operation, and field test the complete H2S Removal "package" system. This shall include,
but not be limited to instrumentation and controls, control panel, and accessories as shown
on the Drawings and as specified herein.

All necessary accessories shall be furnished and installed as required for an operating
installation meeting industry standard and Contract Document requirements, including
System Supplier's onsite services.

The Supplier shall supply and support installation, startup and performance testing of the
System as shown on the Drawings and as specified herein.

The location and space allocation for the equipment to be supplied in this Section is shown
in Contract Documents.

The equipment is subject to a performance test for final acceptance following installation.
Refer to additional requirements in PART 3 of this Specification for details.

The supplier shall provide a Local Control Panel (LCP) as specified herein and as shown on
the Drawings. The supplier is responsible for the controls and programming associated
with the LCPs to ensure that all safety interlocks and permissive required for start-up and
shut down are properly implemented.

The supplier shali coordinate with Process Control Systems Supplier (PCSS) to provide
data/tag mapping information adhering to the established tagging scheme to registers for
the plant SCADA.

1.2 QUALITY ASSURANCE

A. Reference Standards:

1.

7.
8.

National American Standards Institutions (ANSI):

a. B31.3, Process Piping.

b. B16.5, Pipe Flanges and Flanged Fittings.

American Society of Mechanical Engineers (ASME):

a. SA240, Grade 304 Stainless Steel Sheet.

ASTM International (ASTM):

a. F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
b. F594, Standard Specification for Stainless Steel Nuts.

National Electrical Code (NEC):

a. 70, National Electric Code.

National Electrical Manufacturers Association (NEMA):

a. 12, Electrical Enclosure.

National Fire Protection Association (NFPA):

a. 820, Standard for Fire Protection in Wastewater Treatment and Collection Facilities.
Underwriters Laboratory (UL):

Factory Mutual (FM Global) and/or Canadian Standard Association (CSA):

B. System Supplier technician shall be certified by the manufacturers of equipment included in this
package, or otherwise qualified by to inspect, trouble-shoot, and provide start-up and

HDR Project No. 10346699P1A City of South Sioux City-NE 09/11/2024
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commissioning services on behalf of the System Supplier. The Technician shall have
necessary experience designing and furnishing equipment and system components.

C. The equipment specified herein is intended to give a general description of what is required but
does not cover all details which may vary in accordance with the exact requirements as offered.
It is, however, intended to cover the furnishing, delivery, installation, field testing and field
calibration of all materials and apparatus as required. Any additional equipment necessary for
the proper operation of the proposed installation not specifically mentioned in this Section
and/or shown on the Drawings shall be furnished and installed.

D. Prior to shipment the system shall be inspected for quality of construction verifying all fasteners
and fittings are tight, all wires are secure and connections whisker-free. If leaks are found, they

shall be repaired, and a new test shall be conducted until the plumbing system is verified to be
leak free.

E. To the extent possible, like items and/or models of equipment provided hereunder should be the
products of one manufacturer to achieve standardization of equipment, spare parts, operation,
maintenance and manufacturer's services.

F. Allitems of equipment shall be the standard products of a manufacturer normailly engaged in
manufacture and marketing of the product and able.

G. Aliitems of equipment incorporated in the work shall be new and unused.

H. If the equipment furnished is different than that shown on the Drawings or specified herein, any
revisions or modifications required to accommodate such a substitution shall be made at the
Contractor's expense and responsibility and shall be as approved by the Engineer.
Furthermore, any auxiliary equipment recommended and/or required by the equipment
manufacturer, whether or not specifically mentioned herein, shall be furnished and installed
under this Section.

1.3 DEFINITIONS

A. Sour biogas: Saturated, unconditioned gas from the anaerobic lagoons going to the inlet of the
H2S removal system.

B. Treated biogas: biogas exiting the H2S removal system.
1.4 UNIT RESPONSIBILITY

A. All the equipment, labor, and materials manufactured and supplied as specified under this
Section shall be furnished by a single System Supplier. All equipment and components
furnished together specified herein shall be considered the “System.” The System Supplier
shall have the responsibility for the proper manufacturing, shipping, delivery, assembly, testing,
and shall assume proper functioning of all equipment, controls, components, and
appurtenances specified.

B. The unit responsibility System Supplier shall coordinate selection, coordinate design, and shall
furnish all System components to assure selected components of the system for compatibility,
reliable operation, ease of construction, and efficient maintenance. The responsible System
Supplier shall ensure coordination of design of all system components such that all equipment
furnished under this Contract is compatible and operates properly to achieve the performance
requirements specified. The responsible System Supplier shall ensure coordination with the
Contractor. This requirement for system unit responsibility shall in no way relieve the
Contractor of his responsibility to the Owner.

1.5 QUALIFICATIONS
A. The System Supplier shall submit with the bid the following information and documentation:

1. The equipment furnished under this Section shall be the product of a single System
Supplier who has produced this same type of equipment for a period of at least 5
consecutive years and had a minimum of 10 operating installations.

HDR Project No. 10346699P1A City of South Sioux City-NE 09/11/2024
Wastewater Treatment Facility Expansion IFB Submittal
Equipment Procurement — Biogas H2S Chemical Removal System
BIOGAS H2S CHEMICAL REMOVAL SYSTEM
431341-2



2. System Supplier shall provide (with the bid documents/package) information on a minimum
of three project references for similar projects of comparable scope and size which are fully
constructed and currently in operation, including system size, design criteria, and all contact
info for the Owner. The information will be utilized to ensure each submitted System
Supplier meets the minimum requirements described herein.

1.6 COORDINATION MEETINGS AND WORKSHOPS

A. Within 14 days of notice to proceed to the General Contractor, the Contractor will schedule a
System Supplier coordination workshop. The purpose of this workshop is for Engineer and
System Supplier to provide an overview of the status of the procurement contract and facilitate
discussion expectations and delineations of the Contractor and supplier responsibilities. At a
minimum, the workshop shall be attended by the supplier's overall representative, mechanical
equipment supplier representative and the supplier's OIT and PLC programmer who is
developing the application programs for the project. The workshop schedule will be coordinated
with all the above representatives for their attendance. The meeting will not exceed 2 HRS.

1.7 SYSTEM DESCRIPTION

A. The equipment specified herein shall be provided as one package and shall operate and be
controlled as specified herein. Biogas from the lagoons will enter a bulk separator chamber
where it contacts the proprietary iron chelate liquid solution. The biogas will run in and out of
the bulk separator chamber for three rounds of chemical contact before being sent out of the
system to downstream processes. As the chemical solution becomes spent, it is pumped to an
aerated regenerator vessel before being pumped back to the bulk separator. A stream of
chemical solution is also pumped to a centrifuge. The solid sulfur cake from the centrifuge is
emptied into a disposal hopper right outside the unit, to be picked up and dumped to landfill
when full. The filtrate from the centrifuge is collected into a tank and pumped back to the bulk
separator. Some chemical solution is expected to be lost to the treated biogas stream and to
the sulfur cake stream. Make-up chemical solution is stored in totes within the containerized
unit, to be pumped to the system as needed.

B. Connections to/from outside of the equipment unit include but are not limited to: (1) instrument
compressed air to the System, (2) potable water to the System, (3) condensate drain from the
System, and (4) condensate from the treated biogas line, collected and returned to the System.

1.8 DESIGN REQUIREMENTS
A. Gas Qualities and Design Requirements:

1. The H2S removal system supplied under this Section shall be capable of treating the biogas
to concentrations not exceeding those listed below at the gas flow rates and influent
concentrations specified below.

Design Parameter Value
design biogas flow range (CFM) 250
inlet biogas pressure (PSIG) -0.02
H2S inlet concentration (PPMV) 12,000
H2S outlet concentration (PPMV) 150

2. The chemical supply needed to treat the biogas to the requirements above shall not exceed
refill frequencies listed below.

Chemical Refll(lvl;erzgg)e ney
N100 (Talon) 7
S$200 (Surfactant) 13
A200 (Pot Carb) 7
HDR Project No. 10346699P 1A City of South Sioux City-NE 09/11/2024
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B.

C.

System Supplier shall provide grouting and anchoring diagrams utilizing stamped and signed
calculations performed by a Professional Engineer licensed in the State of Nebraska.

The nameplate rating of the motor shall not be exceeded, nor shall the motor design service
factor be reduced when the compressor or pump is operating at any point on its characteristic
curve.

The anchorage system for the equipment supplied under this Section and the structural design
of the treatment system components shall be designed for all applicable dead, operating and
seismic loads as required by the 2018 International Building Code. The design of all anchor
bolts and attachments shall include the type of anchor, diameter, embedment length and
anchorage type.

1.9 ELECTRICAL CLASSIFICATION OF AREAS / EQUIPMENT

A

B.

C.

Equipment specified in this section will be located outdoors as shown on the Contract Drawings.
Per NFPA 820, all vessels, tanks, reactors and piping containing biogas and an envelope 3
meters (~10 feet) above and 1.5 meters (~5 feet) beyond this equipment is classified as Class |,
Division 1, Group D. In addition, the area 5 meters (~16.5 feet) above and 1.5 meters (~5 feet)
beyond the Class |, Division 1 envelope is classified as Class |, Division 2, Group D.

The System will be located outdoors and will be classified as Class 1, Division 1, Group D. All
components, wiring, instruments, and devices installed within the skid boundary or the classified
space surrounding the skid boundary shall be rated as such.

All equipment supplied under this Section to be installed within these envelopes shali be
suitable for these hazardous area classifications as identified on the Electrical Classification
Drawing.

1.10 SUPERVISION SERVICES BY SYSTEM SUPPLIER

A

B.

Provide services of a System Supplier's services representative(s), specifically trained on type
of equipment specified. Personnel should be fully familiar with the equipment and should be
able to make recommendations for optimizing the system to achieve the most optimum
performance. Submit qualifications of service representative(s) for approval. All of the number
of required days listed below are exclusive of travel time and do not relieve Contractor of
obligation to provide sufficient service to place equipment in satisfactory operation. The System
Supplier shall cover all associated travel costs for the number of required days listed below,
inclusive of airfare, lodging, transportation costs, and any other incurred costs shall all be
included in the contract price. The days under each category of assistance below shall be
transferable to other categories.

A total of 20 eight-hour days shall be included for on-site start up and training assistance as
specified below:

1. On-Site Start-up Assistance: Check-out, start-up, calibration, and functional testing.

2. On-Site Post Start-up Assistance: The System Supplier shall assure that operation of
equipment is in accordance with System Supplier's recommendations.

3. On-Site Acceptance/Performance Testing:

a. The Supplier shall provide and install temporary Draeger detector tubes upstream of the
equipment to determine sour gas concentrations. The Supplier shall use readings from
the SulfiLogger H2S sensor that the Contractor shall have permanently installed
downstream of the equipment to determine treated gas concentrations.

b. Using the above measurements at a frequency of two times daily for a period of 10
days, Supplier shall prove that the system performance conforms to the treatment
parameters specified in Paragraph 1.8.A.

c. Supplier shall prove the system'’s total process chemical usage does not exceed the
refill frequencies specified in Paragraph 1.8.A or exceed the proposal quote of $1.20
per pound of sulfur removed.
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4. On-Site Operations Training: Classroom and hands-on instruction which will cover the
theory of operation, actual operation of the system, and optimization of the operations.
Note that the Final Operations & Maintenance Manual must be submitted prior to any onsite
operations training being scheduled.

5. On-Site Operational Supervision: Onsite Operations Training shall be followed up with two
weeks, each five days/week, one shift per day of operational supervision to train and
supervise the actual operation of the equipment and to assist in optimization and on-the-job
training.

6. On-Site Maintenance Training: During the same time period as the above operations
training, provide classroom and hands-on training in separate sessions for eiectrical
maintenance, instrumentation maintenance and mechanical maintenance. Each class or

separate session shall be conducted in two sessions on consecutive days consisting of four
hours each.

7. Provide video of all training sessions and copies of digital presentations of all training topics
and turn over to Owner in an electronic DVD format.

C. 6 months of remote monitoring services shall be included as specified below:

1. After start-up, Owner shall be responsible to operate the equipment with six months of
operational support from Supplier through the Supplier's Valkyrie Intelligence Platform (VIP)
service package. During this period, Supplier shall provide advisory support with periodic
remote monitoring, calculations of performance indicators, analysis, operating reports,
operations feedback, regularly scheduled calls with Owner for performance checks, and
control adjustment recommendations to optimize operations.

1.11 SPARE PARTS AND SUPPLIES

A. Furnish spare parts as recommended by the System Supplier for replacement of equipment
items due to normal wear and tear during a one-year period of operation following acceptance
of the equipment.

B. Supply oil, grease, and any special lubricants that are needed for the proper operation of the
equipment provided under this Section. The oil, grease, and special lubricants supplied shall be
sufficient for the operation of the equipment prior to its acceptance as substantially complete.

C. Spare parts shall be prepared for humid weather protection, packaged and labeied for storage.
Spare parts shall be delivered at the time of delivery of the equipment to the site.

1.12 SHOP TESTS

A. Perform Certified Shop Tests for all Equipment Provided Under this Section,
1.13 AGREEMENTS

A. System contains proprietary technology; in order to protect this technology some additional
Safeguards such as non-disclosure agreements (NDAs) and End User agreements (EUAs) are
typical.

B. Prior to disclosure of confidential information that is the proprietary know-how of the System
manufacturer, recipients, including Contractors, may be required to execute a NDA as supplied
by System manufacturer. Executed NDAs will be required at Project execution (and at
assignment of contract, if applicable).

PART 2 - PRODUCTS
21 SYSTEM SUPPLIERS

A. The equipment to be supplied under this Section shall be provided by the following suppliers:

1. Streamline Innovations of San Antonio, Texas, USA
2. OrEqual.
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B.

No significant deviations from the Contract Documents shall be permitted. Substitutions
requests shall be approved by the Engineer.

2.2 SYSTEM EQUIPMENT REQUIREMENTS

A. Bulk separator.

B. Process eductors.

C. Bulk separator recirculation pump.

D. Regenerator vessel.

E. Regenerator aeration blower.

F. Regenerator return pump.

G. Centrifuge.

H. Filtrate tank.

1. Filtrate return pump.

J. Associated nozzles, valves, and instruments.

K. PLC.

2.3 DELEGATED DESIGN

A. The System Supplier is responsible for the design of the entire skid to produce gas quality

under the design conditions as specified in Section 1.8 of this Section.
2.4 EQUIPMENT PIPING REQUIREMENTS

A. The piping materials as provided by the System Supplier within the equipment skids shall be
according to the process characteristics and specific gases to be transported as follows:
1. Lagoon gas pipe and product gas pipe: TP316L Stainless Steel.

2. Lubrication Oil pipe: Carbon Steel.
3. Instrument Air dosing pipe: 304 Stainless Steel.

B. The piping terminations on the edge of the skid boundary shall be orientated to facilitate the
required field connections and provided with ANSI flanged or NPT connections as appropriate.

C. All equipment piping shall be hydrostatically tested to 1.5 times the working pressure.

2.5 EQUIPMENT/PIPING SKID PLATFORM REQUIREMENTS

A. The process equipment identified shall be installed on skid platform systems to be placed as
shown on the Drawings.

B. The equipment skid and attachment design shall be provided by the manufacturer to resist
equipment, dynamic, and seismic loads as specified. Manufacturer to submit calculations
stamped and signed by a Civil or Structural Engineer registered in the State of Nebraska.

C. The equipment skids shall include four-point lifting lugs at or near the corners of the skid base,
with capacity for rigging the entire assembly. Design the skid base and attachment to the
concrete support pad to support the skid gravity loads, dynamic loads, and seismic forces and
shall conform to applicable requirement of the applicable building codes. Provide two electrical
grounding lugs mounted on the base for connection to a grounding system to be provided by
others.

D. NRTL Listing of entire equipment assembly.

a. Referto 01 61 03 for listing requirements.
2.6 INSTRUMENTATION REQUIREMENTS

A. The System Supplier shall supply all necessary instrumentation for the operation of the System.

Instrumentation shall be made of materials able to withstand the condition of their respective
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C.

flow stream. All instrument components in contact with lagoon biogas or product gas shall be
manufactured of 316 stainless steel. Instrumentation shall provide accurate readings within +/-
3%. All transmitters shall be provided with local read / display capability.

Communication with instrumentation shall be by hardwire. The analog instruments shall be

equipped with a 4-20 mA output signal. Discrete instruments and alarm contacts will be
connected fail-safe where possible.

Where appropriate, electrical instruments and components shall be suitable for installation in
Class |, Division 1, hazardous environments as defined on the Electrical Classification
Drawings. System Supplier is responsible for ensuring that installation location of components
meet the classified area requirements as shown on the Bid Procurement Drawings. All
instruments shall have either FM/CSA or UL/FM approval.

2.7 MAIN CONTROL PANEL REQUIREMENTS

A
B.

The control panel enclosure shall be rated NEMA 7.

Control panel shall meet all applicable requirements of the latest edition of the National
Electrical Code and have the UL listing mark for industrial control panels. Panel shall be
provided with nameplates and all face mounted devices shall be provided with nameplates and
labels of laminated phenolic material with engraved letters legible up to 10 FT from the panel.
Power supply shall be drawn from the skid power connection.

The System Supplier shall coordinate with the Owner to ensure compatible communications
between the control panel and the plant's SCADA system.

The control panel shall be equipped with the safety features, functions and interlocks specified
herein and recommended by the manufacturer. The control panel shall provide detection of
malfunctions and shall shut down the equipment as needed for its protection. Controls shall
prevent operation of the equipment when the controls are defective, failed or de-energized.
Control interlocks shall include at a minimum: motor torque/current overload shutdown;
emergency stop button shutdown; and PLC failure shutdown.

The control panel shall be equipped with critical alarm indicator lights and with a red strobe and
horn that shall activate upon occurrence of a critical alarm. Critical alarms shall be provided for
all system shutdowns, including the following events: motor torque/current overload shutdown;,
emergency stop pushbutton shutdown; PLC failure shutdown; and other system shutdowns as
recommended by the manufacturer.

Panel Wiring:

1. All interconnecting wiring shall have 600-volt insulation and be rated for not less than
90°DEGC. All wiring shall be identified by number code. All equipment shall be grounded.
Wiring shall use shielded conductors in order to prevent erroneous instrumentation
readings.

2. Power distribution wiring on the line side of fuses shall be 12 AWG minimum. Control
wiring on the secondary side of fuses shall be 14 AWG minimum. Electronic analog circuits
shall utilize 16 AWG shielded, twisted pair, cable insulated for not less than 600 volts.

3. Power and low voltage DC wiring systems shall be routed in separate wire-ways. Crossing
of different system wires shall be at right angles. Different system wires routed paralle! to
each other shall be separated by at least 6 IN. Different wiring systems shall terminate on
separate terminal blocks. Wiring troughs shall not be filled more than 60% visible fill.
Provide separate wire-ways for both field and panel wiring.

4. All wiring shall terminate with crimped ends in a master terminal board, where each terminal
is uniquely and sequentially numbered. Direct interlock wiring between equipment will not
be allowed. The master terminal board shall have a minimum of 20% spares. Terminal
blocks shall be arranged in vertical rows and separated into groups (power, AC control, DC
signal). Terminal blocks shall be the screw type.

5. Discrete inputs and outputs (DI and DO) shall have two terminals per point with adjacent
terminal assignments. All active and spare points shall be wired to terminal blocks.
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6. Analog inputs/outputs (Al and AO) shall have three terminals per shielded pair connection
with adjacent terminal assignment for each point. The third terminal is for shielded ground
connection for cable pairs. Ground the shielded signal cable at the PLC cabinet. All active
and spare points shall be wired to terminal blocks.

7. Wiring within a cabinet shall be done in a wire duct. Low power instrumentation shall be
physically separated from 120V and above.

8. Minimum of UL Type 4 cabinets shall be supplied.

9. Terminal blocks for analog circuits shall have test terminals and bypasses for testing and
troubleshooting.

10. Wire and tube markers shall be the sleeve type with letters and numbers or wrap around
labels.

11. Only one side of a terminal block row shall be used for internal wiring. The field wiring side
of the terminal shall not be within 6 IN of the side panel or adjacent terminal or within 12 IN
of the bottom of the panel.

12. Terminal blocks shall have labels indicating the terminal block numbers.

13. All wiring to hand switches, etc., which are live circuits independent of the panel’s normal
circuit breaker protection shall be clearly identified as such.

14. Ali wiring shall be clearly tagged and color coded. All tag numbers and color coding shall
correspond to the panel wiring diagrams and Loop Drawings prepared by the 1SS. All
power wiring, control wiring, grounding and DC wiring shall utilize different color insulation
for each wiring system used. The color coding scheme shall be per manufactures standard.

15. Provide surge protectors on all incoming power supply lines to the panel.

16. Each field instrument deriving 120 VAC input power from the control panel shall have a
separate power distribution circuit with circuit breaker or fuse with a blown fuse indication.
Provide 24 VDC power supplies as required to power field instruments and panel devices.

17. Circuit power from the control panel out to field devices (switch, etc.) that are used as
discrete inputs to the PLC input cards shall be isolated with an isolating switch terminal
block with flip cover that is supplied with a dummy fuse.

18. All PLC discrete outputs to the field shall be isolated with an isolating fuse switch terminal
block with a flip cover and a neon or LED blown fuse indicator.

19. PLC discrete outputs shall be supplied with a 5A interposing relay if heeded.
20. No terminals shall be allowed to be mounted on the side of the panel.

21. Details of the provisions needed for remote monitoring and control of treatment system

equipment and ancillary equipment by the supplier shall be submitted with the shop
drawings to the Engineer.

22. Wiring shall be routed above drip pans in order to prevent submersion in standing water or
oil mixtures.

G. The control panel shall be equipped to receive the following remote inputs from SCADA over a
networked connection using Modbus TCP/IP protocol:
1. Discrete Inputs:
a. Start command signal.
b. Stop command signal.
2. Analog Inputs:
a. Systems Pressure(s).
b. Product Gas H2S Concentration.
c. Biogas Production Flow.
H. The control panel shall transmit as output signals to SCADA over a networked connection using
Modbus TCP/IP protocol all input and outlet signals received and transmitted from

instrumentation and motor control equipment, all inputs and outputs to provide an overview of
how the system is functioning and critical parameters that need to be monitored. The intent is
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for the vendor-supplied control system to be completely visible from the Plant SCADA system.
Final list of signals shall be coordinated during the Shop Drawings submittal phase.

The Minimum following information shall be displayed on the OIT:

Motor status (on, off).

Electrically controlled solenoid valve status (open, closed).

All analog measurement values from each of the instruments.
Digital measurement status and / or values (or associated alarms).
Pop-up menus to change status and set-point settings.

Any additional monitoring and control signals to be furnished to PLC/OIT shall be as shown
in the P&ID Drawings.

G e

2.8 HARDWARE

A

Except where specified otherwise, provide bolts of the best-quality refined stainless steel for
equipment assembly. Use hexagonal nuts of the same quality of metal as the bolts. All threads
shall be clean cut and shall conform to ANSI B1.1. Fasteners shall be ASTM F593 and ASTM
F594 and manufactured of 316 stainless steel.

2.9 ANCHOR BOLTS

A

B.

C.

System Suppilier shall design anchorage system, including anchor size, type, and placement for
the System, and shall advise Contractor regarding installation. Anchorage design shall account
for equipment, 10 IN slab, and equipment curbs and follow local building codes as identified on
structural design criteria on Contract Drawings.

Anchor bolts, and related hardware (including but not limited to nuts and washers), used to
anchor all equipment supplied under this Section shall be Type 316 stainless steel.

Contractor is responsible to install the anchorage hardware specified by the System Supplier in
accordance with System Supplier's recommendations.

2.10 PIPING INSULATION

A

mmo o

System Supplier shall provide and installation insulation on all process piping, vessels, and
equipment required for either of the following reasons; retain heat for process reasons to
optimize the system performance, or for personal protection where skin temperature of piping,
vessels, or equipment can exceed 150 DEGF.

System supplier shall be responsible for all insulation within any of the skid boundaries, and for
off-skid supplier-provided units such as the process gas cooler. The General Contractor will be
responsible for insulation outside the skid boundaries on the piping between skids and/or tanks.

Insulation Material: 1 IN black foam insulation (Armacell).
Jacket: 0.016 IN aluminum insulation jacket (Insul-mate).
Adhesive: 3M Neoprene Contact Adhesive 10.

Refer to Process Mechanical Insulation and Heat Trace Requirements on Sheet M-1 for piping
requirements.

2.11 SURFACE PREPARATION AND SHOP PAINTING

A

B.

All surface preparation and shop painting shall be of correct materials and applied in
accordance with this section.

Prior to priming and painting, all open ports shall be masked (duct tape is not permitted). Shop
clean all ferrous metal surfaces, except stainless steel, by sandblasting in accordance with SP 6
prior to shop priming. Surfaces shall be dry and free of dust, oil, grease, and other foreign
material before priming. If, in the opinion of the Engineer, any prime coating that has been
improperly applied or if material contrary to this Section has been used, that coating shall be
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H.

removed by abrasive blasting to white metal and re-primed. Provide shop priming and painting
as specified herein.

Remove any prime coats not in accordance with this Section by blast cleaning and apply the
specified prime coat at no additional cost to the Owner. Primer shall be Sherwin Williams Fast
Clad Zinc, in Manufacturer's color selected by Owner.

Shop primed surfaces shall be cleaned thoroughly and damaged or bare spots prepared as
approved and retouched with the specified primer before the application of successive paint
coats in the field. Paint shall be Sherwin Williams Macropoxy 646, in Manufacturer's color
selected by Owner.

Shop finish coats, if proposed and allowed, shall be equal in appearance and protection quality
to a field applied finish coat. If, in the opinion of the Engineer, a shop finish coat system does
not give the appearance and protection quality of other work of similar nature, prepare the
surfaces and apply the coat or coats of paint as directed by the Engineer to accomplish the
desired appearance and protection quality. Submit to the Engineer substantial evidence that
the standard finish is compatible with the specified finish coat. Topcoat shall be Sherwin
Williams Acrolon Ultra, in Manufacturer's color selected by Owner.

Properly protect the shop prime and finish coats against damage from weather or any other
cause. Wash particles from piping weldments after painting.

Wherever fabricated equipment is required to be blast cleaned, protect all motors, drives,

bearings, gears, etc., from the entry of grit. Equipment found to contain grit shall be promptly
and thoroughly cleaned.

Apply approved coatings to non-primed surfaces per the manufacturer's recommendations.

2.12 PRESSURE VESSEL SHOP TESTING

A
B.

Pressure vessels shall be tested at the factory for leaks prior to prime coating.

Inspection and testing procedures and reports (certified copies of test results) shall be made for
each tank. These procedures and reports shall be sent to the Engineer for review and approval
prior to shipment.

PART 3 - EXECUTION
3.1 WITNESSED TESTING/INSPECTION

A. The System Supplier of the equipment provided under this Section shall allow inspection and
witness of factory and functional tests of the equipment by the Owner at the site of manufacture
or assembly. Notification shall be given to Owner 10 business days prior to scheduled witness
test.

1. Prior to shipment, and at the Owner’s option, Owner shall witness the shop factory and
functional test of each component with the job control panel at the manufacturer's assembly
location in the United States.

2. If the Owner decides to witness the initial performance testing the owner will cover all
expenses for Owner’s staffs or representatives to visit the site of manufacture or assembly.

B. Equipment to be Tested Shall Include:

1. All vessels shall undergo air tightness testing to 150% of the maximum operating pressure.

2. All gas piping located on any of the process skids shall undergo air tightness testing to
125% of the maximum operating pressure.

3. Owner may elect to witness equipment testing.

C. Test Conditions:

1. Factory testing may use Manufacturer's motors and controllers.

2. Shop functional testing shall utilize approved job motors, starters and control panels.
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3.

All circuits shall be checked and all alarms and shutdown conditions simulated to check the
alarm circuits.

3.1 INSTALLATION

A. Installation shall be in strict accordance with the System Supplier's instructions and
recommendations in the locations shown on the Drawings.

B. Contractor shall be responsible for field installation of system components as determined by
System Supplier's proposal. Some items included in Contractor's installation scope are as
follows (not all items are listed):

1.
2.
3.

4.

Accepting and unloading of equipment skids.
Setting equipment skids and required foundations.

Installing biogas, compressed air, drain, condensate return, and lubrication oil piping
between equipment off-skid equipment. All piping shall be inclusive of pipe supports.

Electrical power, ethernet cabling, and instrument wiring to/from equipment skid, Control
Panel, and motor starters as necessary.

C. Install all anchor bolts with necessary nuts and washers for the mounting of all equipment
supplied. The anchor bolts shall of Type 316 stainless steel. Anchor bolt Layout Drawings shall
be supplied to the Engineer with Shop Drawing submittals. Provide any anchor bolts not
supplied by the Supplier but needed to anchor to the skid to the pad.

D. Thermal insulation shall be fully installed for off-skid piping and equipment as shown on the
Design Drawings and/or required per System Supplier's recommendations prior to system
startup. System supplier shall be responsible for all insulation within any of the skid boundaries.

The General Contractor will be responsible for installing insulation on piping outside of skid
boundaries.

1.

2.

Where factory-applied aluminum jacket is specified, factory-supplied aluminum closures
with sealing compound shall be used at all joints. Seams shall be located to shed water.

Where field-applied aluminum jacket is specified, the jacket shall be attached with
aluminum draw bands located within 3 IN of each joint and 24 IN OC maximum. Jacket on
outdoor piping shall have joints arranged to shed water.

Fittings shall be wrapped with blanket insulation to provide the same insulation value as
required for straight piping. PVC fitting covers, where specified, shall be attached with
tacks and taping to the adjacent pipe insulation. Aluminum fitting covers shall be attached
by aluminum draw bands with joints located to shed water.

3.2 COMMISSIONING AND STARTUP
A. Refer to Paragraph 1.10 of this Specification.

END OF SECTION
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1. Delivery of ECO unit — % day of logistics and positioning of the unit
a. Arrives on two flatbed trailers and will require crane ops to raise and place into position
b.  Unit requires flat level ground, sits directly. Compacted caliche or concrete lab

2. Utilities hookup — customer dependent. This prevents any commissioning activities from taking place until its ready
a. Connect unit instrument air supply connection

b. Gas piping connection — for main gas inlet and outlet

c. Connect main electrical power — 3 phase 480VAC, connected at main disconnect on side of unit
d. Connect main ethernet/SCADA connection — from junction box on side of unit

e. Plumb in process water connections: water inlet, wastewater outlet [from RO]

f.  Condensate return from P-3410 — tie in on inlet/outlet separator skid

3. Ship Loose Item Installation — forklift/heavy equipment assistance needed — Streamline and Customer work to
complete these tasks. Typically, 2-3 days total time.
a.  AC unit re-installation and electrical connection at its junction box
b. Centrifuge (PK-7210) locking bolts — removal
¢. Install PSV-1010 & PSV-2015 valves and vent piping
d. V-2030 -
i. Top vessel section installation
ii. LIT-2030 & LIT-2031 installation, wiring and termination
iii. C-3510 seal loop piping installation
€. V-2015 overhead piping installation
f. Inlet/outlet separator skid installation
i. Install inlet/outlet piping to ECO skid and customer tie ins
1. Ensure 8 strainer is installed on 8”-ASW-SG-1000 per P&IDs
ii. Install V-2020 liquid return piping to ECO skid
iii. Install PSV-2110 & PSV-2020 valves and vent piping
iv. Install, wire and terminate —
1. LSHH-2111 & LSHH-2021
2. LIT-2110 & LIT-2020
v. H2S Sample points (AP-1010 & 1060) —
1. Sample probes will need to be installed and tubed back to the dual stream analyzer
2. Tubing will need to be heat traced and insulated
a. Heat trace to be terminated
g. Heat trace & Insulation

i. Pre-insulated heat traced and insulated piping — heat trace will need to be terminated to designated
heat trace power panel

h.  Unit Hopper/sulfur bin — typically tack welded and strapped in place during shipping. Remove welds, paint
and clean spots, return hopper
4. Unit Preparation

© 2025 Streamline Innovations, Inc.

This document is copyrighted and, whether patentable or nen-patentable subject matter, embodies the proprietary and confidential information of Streamline. Recipients
agree it is loaned in confidence with the understanding that neither it nor the information in it will be reproduced, used or disclosed in whole or in part for any purpose
except the limited purpose for which it is loaned. This document shall be returned to Streamline upon demand.
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1.

System Comms/Integration verification — 1 day
Fastener and mechanical connection check post shipping — retorque - 1 day
Commission all rotating equipment — 1 day
System water fill — once connected, flush and activate the RO unit and begin to generate RO water — 1 day
to generate water
i. Fill unit with fresh water
Circulate liquid water and test system for leaks — % day
Load chemistry into storage totes on system — % day
Pre-load chemistry into system and circulate pump, mix chem and water together — 1 day
Nitrogen leak check on gas piping of system — % day
i. Include Nitrogen purge of gas piping
PSSR review and completion
System Startup — 1 day
Chemistry buffering and equilibrium — 1 day
Customer Training — 3 days

Overall process from the moment streamline is on the ground takes 8-11 days, depending on site and staff availability over
the weekend, and assuming availability of all utilities on the ECO unit.

© 2025 Streamline Innovations, Inc.

This document is copyrighted and, whether patentable or non-patentable subject matter, embodies the proprietary and confidential information of Streamline. Recipients
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VALKYRIE ECO 14 - THREE PHASE LOAD LIST, Rev 2 {6/25/25)

NEC 430.250
FULLLOAD CALCULATED | RUN CURRENT
PROTECTIVE DEVICE RATING {A} TAG  |DESCRIFTION VOLTAGE {V) PHASE MOTOR [HP} Kw CURRENT KVA (A) RUNKVA EFFICIENCY POWERFACTOR
MCB-104 100 P-3000 |MAIN CIRCULATION PUMP 480 3 B0 45T 77.¢ 65.0 78.2 58.5 a0 0.85
MCB-110 20 PK-7210 JCENTRIFUGE a3z 3 T8 (1] 11.0 9.1 110 Tal. 0.85 0.85
MCB-116 30 C-3510 JAERATION BLOWER a4g 3 15 132 21.0 182 21.9 15,5 0.85 0.85
MCB-131 15 P-3030 |REGEN TRANSFER PUMP A0 3 5 4.4 7.6 6.1 7.3 5.2 0.85 0.85
MCB-122 15 P-3015 [POLISHING PUMP Al 3 3 18 3.4 24 2.9 2.1 0.85 0.85
CB-210 10 HTR-2 JUTILITY AREA HEATER 48T 3 - 3.8 43 3.6 4.3 3.6 1 1
TOT-ALS 79.2 143.6 104.4 125.6 92.5
VALKYRIE ECO 14 - SINGLE PHASE LOAD LIST, Rev 2 (6/25/25)
NEC 330250
FULLLOAD CALCULATED | RUN CURRENT
PROTECTIVE DEVICE RATING {A] TAG |DESCRIPTION VOLTAGE {V) PHASE MOTOR (HP) Kw CURRENT KVA (A RUN KVA EFFICIENCY POWER FACTOR
CB-222 3 DC-PS1 |480uae X 24VDC MW SUP, A5 8 1.0
CB-225 5 DC-PS2 |480vac X 24VDC PWR. SUP. 480 3 1.0
Ci-237 109 XMFR-1 [430x 2407120 TRANSFORMER ‘Lﬁ 2 - 37.5 78.0 37.5 5.0 375 QJ
120/240 PDP-{1,3} 20 HVAC-303 [HVAG {Utility Area) 35kBTU 240 2 16 17.5 4.2 17.0 17.5
120/240 PDP - {2) 10 PK-7160_|RO Water System 120 1
120/240 PDP - {4) 5 AIT-1060 |H2S Analyzer {Inlet/Outlet} 120 1
120/240 POP - {5} 20 N/A Heat Trace 1 - 10w/ft - 200'max 120 1 2.0 188 20 166 20
120/240 POP - {6} 20 N/A  [Heat Trace 2 - 10w/ft - 200'max 120 1 2.0 166 20 16.6 2.0
120/240 PDP - {7} 20 N/A Heat Trace 3 - 10w//t - 200'max 120 1 2.0 188 2.0 16.6 20
120/240 PDP - (8} 20 N/A Heat Trace 4 - 10w/t - 200'max 120 L 2.0 16.8 2.0 166 20
120/240 PDP - {9) 20 N/A Heat Trace 5 - 10w/ - 200'max 120 1 20 166 .0 166 2.0
1200240 P0P - (10] 20 N/A_ |Heal Trace 6 - 10w/ft - 200'max 120 SE 2.0 166 1.0 16.6 2.0
120/240 PDP - (11) 20 N/A Heat Trace 7 - 10w/t - 200'max 120 1 2.0 166 2.2 155 2.0
120/240 POP - [12) 20 N/A_ |HeatTrace 8 - 1Qw/ft - 200'max 120 1 2.0 166 2.0 186 20
120/240 PP - {13) 15 P-3110 |Intet Separator Return Pump 120 2y 2 19 24.0 2.0 24.0 22 0.80 0.85
12MPW-|14}| 15 P-3020 |OQutlet Separator Return Pump 120 1 2 1.8 24.0 2.0 24.0 22 0.80 0.85
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Objective
The process skid area of the Valkyrie ECO requires that sufficient temperatures be maintained for all vessel and liquid
process piping in low ambient conditions. Depending on the installation sites, requirements shall vary. Specifically, the
primary equipment listed below is of highest concern.
¢ V-2010 — Bulk Separator
V-2030 — Regen Vessel
V-2015 — Polishing Vessel
P-3015 — Polishing Vessel Pump
Liquid Piping (Service designation TLN)

o & o o

Depending on the site installation, Streamline may provide an inlet and outlet separator. If so, additional regard shall be
provided for such equipment.

e V-2210 — Inlet Separator

V-2020 — Outlet Separator

P-3410 — Inlet Separator Pump

P-3610 — Outlet Separator Pump

Liquid Piping (Service designation TLN, PF)

The appropriate measures shall be taken to prevent freezing of the liquid redox chemistry to avoid more serious issues
such as mechanical damage, leakage & spills, and extended periods or downtime if thawing is required. Other equipment
is not considered to be at elevated risk of damage or malfunction from low ambient temperatures are listed below. This is
either extremely low freezing point of the fluid, or mechanical ratings from the equipment manufacturer.

e TK-4540 — Surfactant Tank

e P-3240 - Surfactant Pump

e (C-3510 — Aeration Blower

Vessels
Standard Mitigation Measures
¢ Heat Tracing Rating: 10W/ft
¢ Insulation Rating: Vendor-to-Specify
e Minimum Controller Temp.: 40°F
e Maximum Controller Temp.: 75°

Routine Maintenance & Check
¢ Check alarm statuses from heat trace controller(s)
e Inspect thermal insulation
e Follow any site-specific CUI inspection frequency, if applicable

Other Recommendations

e For planned downtime period in excess of (5) days, it is recommended that the system is drained if low ambient
conditions are anticipated.

Pumps & Piping

Standard Mitigation Measures
o Heat Tracing Rating: 7-10W/ft
¢ Insulation Rating: Vendor-to-Specify
¢  Minimum Controlier Temp.: 40°F

© 2024 Streamline Innovations, Inc.
This document is copyrighted and, whether patentable or non-patentable subject matter, embodies the proprietary and confidential information of Streamline. Recipients
agree it is loaned in confidence with the understanding that neither it nor the information in it will be reproduced, used or disclosed in whole or in part for any purpose
except the limited purpose for which it is loaned. This document shall be retumed to Streamline upon demand.
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e Maximum Controller Temp.: 75°

Routine Maintenance & Check
¢ For diaphragm pump, retain repair kits as part of critical spares
For centrifugal pumps, retain seal replacement as part of critical spares (if applicable)
Check alarm statuses from heat trace controller(s)
Inspect thermal insulation
Follow any site-specific CUI inspection frequency, if applicable

Other Recommendations

¢ For planned downtime period in excess of (5) days, it is recommended that the system is drained if low ambient
conditions are anticipated.

© 2024 Streamline Innovations, Inc.
This document is copyrighted and, whether patentable or non-patentable subject matter, embodies the proprietary and confidential information of Streamline. Recipients
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XE-HTRY
XS-HTR2
XA-3000
XA-7210
XA-3510
XA-3015
AT-1000-H2S
AT-1000-CH4
AT-1000-CO2
AT-1060-H25
AT-1060-CH4
AT-1060-CO2
ZDA-1080
ZDA-1040
PT-1060
PT-1010
ZDA-1010
ZDA-2015
2ZDA-8010
ZDA-8030
2DA-7210
AT-011CHIHI
AT-0120HIHI
AE-0210
AE-0220

WHTR-1 Fault Alarm
HTR-2 Fault Alarm
P-3000 VFD Fault Alarm
PK-7210 VFD Fault Alarm
€-3510 VFD Fault Alarm
P-3015 VFD Fault Alatm

Influent Sour Gas H2S Level Indication (Blogas 3000)
Influent Sour Gas CHA4 Level Indlcatian {Blogas 3000)
Influent Sour Gas CO2 Level Indicatton (Blogas 3¢00}
Effluent Sweet Gas H2S Level Indlcatlon {Blogas 3000)
Effluent Sweet Gas CH4 Level Indlcation {Blogas 3000}
Effluent Sweet Gas CO2 Level Indication (Blogas 3000}

SDV-1060 Fault Alarm

SDV-1040 Fault Alarm

Effluent Sweet Gas Pressure Indlcatlon
tfiuent Sour Gas Pressuce Indication
5DV-1010Fault Alarm

SDV-2015 Fault Alarm

SDV-8010 Fault Alarm

SDV-B030 Fault Alarm

SDV-7210 Fault Alarm

Process Area H2S Level Indication
Process Area LEL Level Indicatlon
Utllity Area H2S Level Indlcation

Utllity Area LEL Level Indication

Utility Area High-Hlgh Level Smoke Alarm

Tags Suggested by Streamline:

Tag Name

AT-2040-1H
AT-2040-pH
AT-2030-H
AT-2030-pH
AT-2040-pT
PT-3000
FT-8030
PT-2250
PT-1010
PT-1060
PDT-1040
LT-2030
LT-2031
LT-2015
LT-2010
LT-2012
LT-2060

PK-7210

Description

system RH

system PH

regen RH

regen PH

Syslem chem temperature (Deg. F}
MCP outlet pressure {pslg}
Regen Circulatlon FLow (GPM}
Instrument air {pslg)

Inlet gas pressure (In. H20)
Outlet Gas Pressure (in. H20)
ECO System DP {In. H20)
Aeratar Tank DP level (%)
Aerator Tank Radar Level (%)
Pollsher Tank Level (%)
Contactar Radar level (%)
Contactar DP level {%)

Fllirate Tank Level (%)

Blower Discharge Pressure {psig)
RO Water System Pressure {psig)
Pot Carb Tank Level {%)

Talon Tank Level {3}
Surfactant Tank Level (%)
Centrasep Fault Status

POINT TYPE
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
DER

PP PR T PO OFR PR pm R R MR PR M T MM
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AmEmEEmMEEEI MM EEmAmm R Em
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SECTION 46 73 36
BIOGAS FILTER MEDIA

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. All materials and labor required to perform media replacement in the existing H2S scrubber
BG-SCR-1001.

2. ltems furnished under this Section by the media supplier shall include, but are not limited to:
a. New absorption media.
B. Other Related Sections include but are not necessarily limited to:
1. Division 05 - Metals.
Division 09 - Finishes.
Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC).
Division 26 - Electrical.
5. Division 40 - Process Interconnections.

1.2 QUALITY ASSURANCE
A. Reference Standards:

1. Air Movement and Control Association (AMCA).
2. American National Standards Institute (ANSI).

B. Qualifications:

Ao N

1. Manufacturer's Experience Qualifications:
a. Manufacturer shall have experience in manufacturing absorption media.
b. Verifiable contact information is to be provided for at least 5 operational adsorption
media installations similar to this project in scale and type of H2S challenge.

C. Manufacturer's Quality Assurance Program:

1. Either in-house program or retained from qualified and approved outside source.
2. Independent from manufacturing production personnel.

1.3 SUBMITTALS

A. Drawings and Data:
1. A marked up copy of this specification is to be included showing any proposed exceptions
or deviations from the specified requirements.

2. Manufacturer's catalog information, descriptive literature, specifications, and identification of
materials of construction.

3. Performance data for the media including relevant calculations of lifetime total H2S removal.
4. Manufacturer's information on the media;
a. Manufacturer's data on the media, including:
1) H:S capacity (Ibs. H2S/Ibs. Media).
2) Apparent density.
3) Hardness number.
4) Mean particle diameter.
5) Media weight (Ibs.) per bag.

HDR Project No. 10346699P1 City of South Sioux City-NE 03/01/2025
Wastewater Treatment Facility Expansion Issued for Bid
BIOGAS FILTER MEDIA
4673 36-1



b. Calculations showing theoretical anticipated life of media, based on specified average
H2S concentrations and biogas flowrate.

¢. Media MSDS and specification sheets.

d. Provide a 1 GAL container of the proposed media for review and comparison to what is
delivered to the site.

1) Testing results for the proposed carbon media completed and dated within the last
6 months showing it meets the specified design requirements.

5. Details on installation and replacement requirements/SOPs.
Quiality Control and other Test reports.

7. Operation and Maintenance Manuals per Section 01 78 23 are to be submitted and
approved prior to start-up.

8. Training outlines are to be submitted prior to Owner's staff training. Training is to be
completed prior to system Start-up.

9. Performance and Guarantee Documentation.

o

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the following Odor Control System
Suppliers are acceptable:
1. SJ Environmental Corporation, USA.
2. Interra Global.
3. Or pre-approved equal.

2.2 DESIGN CONDITIONS
A. Design Conditions:

1. Mediatype: Iron Oxide.
2. Media capacity: A minimum of 35 LBS H2S / 100 LBS Media.
3. Location is inside existing FRP vessel. See sheet 200101 for location.
4. Continuous service.
5. Airflow Rate: 250 CFM.
6. Vessel diameter: 14 feet.
7. Vessel height: 16 feet.
8. Available volume for media: 1,500 ft3
9. Relative humidity of biogas: 100%.
10. Average biogas temperature: 100 DEGF.
11. Oz availability: Approximately 0.2% by Volume.
12. Capacity for reagent injection: None.
13. Flow direction: Bottom-up.
14. Spent media weight not to exceed limit for the plenum base plate of 80,000 LBS.
15. Performance Requirements:
a. Hydrogen Sulfide:
1) Average inlet concentration: 150 PPMV.
2) Peak inlet concentration: 15,000 PPMV.
a) Outlet concentration requirement: Not to exceed 50 PPMV.

HDR Project No. 10346699P 1 City of South Sioux City-NE 03/01/2025
Wastewater Treatment Facility Expansion Issued for Bid
BIOGAS FILTER MEDIA
467336-2



PART 3 - EXECUTION
3.1 GENERAL

A. The shipment, storage, handling and installation shall be in strict accordance with the
manufacturer's printed instructions.

B. Be responsible for the media’s condition until the completion of the Work. Damage or loss of
equipment and materials shall be repaired or replaced at the Contractors expense.

3.2 INSTALLATION

A. The system components specified herein shall be installed in accordance with the supplier's
written installation instructions, and as approved by the Engineer.

END OF SECTION
HDR Project No. 10346699P1 City of South Sioux City-NE 03/01/2025
Wastewater Treatment Facility Expansion Issued for Bid

BIOGAS FILTER MEDIA
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South Sioux City Wastewater Treatment Facility
Facility ID 65775

Update on facility activities to address HS levels in the facility biogas
August 2025

This submittal provides additional summary information on the activities planned for the South
Sioux City Wastewater Treatment Facility (SSCWWTF), Facility ID 65775, to address air
emissions concerns relating to the distribution of biogas generated by the facility. As previously
conveyed to the NDWEE, the hydrogen sulfide (H2S) concentration of the biogas generated at
the SSCWWTF facility has fluctuated between leveis greater than and less than the
concentration anticipated. The facility is undertaking a number of changes that will alleviate
concerns regarding sulfur dioxide (SO) emissions associated with combustion of biogas in the
facility flare and boilers. Components of these changes involve pretreatment of the wastewater
(pH adjustment) and future installation of tertiary disk filtration equipment to minimize H2S
formation in the biogas, and improved scrubber treatment of the biogas via the procurement and
installation of new scrubbing equipment, along with the repurposing of the existing scrubber to
be capable of reducing H2S in the biogas to the level originally anticipated.

Both the new scrubber and the repurposed existing scrubber will have operations controls
regarding the maximum H>S concentration of the biogas entering the scrubbers. If the raw
biogas H2S concentration is less than 12,000 ppm the biogas will be treated by the new
scrubber down to a maximum of 150 ppm for use as renewable natural gas (RNG). If the HzS
concentration is greater than 12,000 ppm or the mass of H2S to be treated is above 350 Ib/d,
the biogas flow will be split between the two scrubbers and a clean recycled gas stream from
the gas chiller will be added to the raw biogas inlet at the new scrubber as necessary to achieve
the required scrubber inlet H2S concentration.

The facility is targeting installation and commencement of operation of both the new scrubber
and the repurposed existing scrubber for May-July of 2026. While the main focus is the
installation of the new scrubber and re-purposing the existing scrubber, the facility is also
planning on taking steps that are aimed at reducing the HzS concentration of the biogas
generated through the anaerobic pretreatment process, primarily via pH adjustment in the
anaerobic lagoons and source reduction from the Industrial contributors. Source reduction will
be explored once the WWTF can utilize disk filtration equipment that will be installed as part of
the WWTF expansion project. These steps will be taken after installation/operation of the new
scrubber and repurposed scrubber and are intended to assist in the efficient operation of the
new scrubbing processes. The goal of these projects is to achieve a maximum scrubbed biogas
H.S concentration of 200 parts per million by volume (ppmv) and to increase the life of the
scrubber media in the repurposed existing scrubber.

The facility has come to an agreement with an off-site renewable fuels processor that will be the
primary distribution of the scrubbed biogas once the scrubber projects are operational resulting
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in scrubbed biogas to be of sufficient quality to allow for its use as RNG. Scrubbed biogas sent
off-site for use as RNG will not contribute to emissions at the facility and therefore not be
included in the facility potential to emit (PTE), but it is important to acknowledge it as the primary
distribution of the biogas. If the scrubbed biogas cannot be directed off-site for use as RNG, it
will be combusted in either the boilers or the flare. In the rare cases where the scrubbers are
unavailable or it is operationally necessary to bypass the scrubbers, the un-scrubbed biogas
would be combusted in the flare for a limited number of hours per year. The following provides a
general hierarchy of expected distribution of the biogas:

1. Scrubbed biogas (150 ppm H.S) is sent off-site for use as RNG (unlimited hours per
year).

2. Scrubbed biogas is combusted in either the on-site boilers (maximum 150 ppm H>S)
or the on-site flare (maximum 1000 ppm H,S) for unlimited hours per year.

3. When the biogas scrubbers are not available, the un-scrubbed biogas will be
combusted in the flare as an intermittent use (up to a maximum of 500 hours per
year).

Option 3 is considered a scenario outside of normal operation that would only occur when the
scrubbers are unable to treat the raw biogas. In that case, the biogas couldn’t be used as RNG
or combusted in the on-site boiler(s), so the only available disposition of the un-scrubbed biogas
would be combustion in the on-site flare.

Upon completion of the scrubber project and other facility changes, the facility will submit an air
construction permit revision application to include the new processes/control schema in the air
construction permit. The facility will remain a minor source for prevention of significant
deterioration (PSD) purposes and any air dispersion modeling needed to capture the new
operating scenarios will be provided to NDWEE as part of the permit revision application.
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