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BEFORE THE TENNESSEE PUBLIC UTILITY COMMISSION
NASHVILLE, TENNESSEE

IN RE:
PETITION OF INTEGRATED DOCKET NO. 25-00075
RESOURCE MANAGEMENT, INC.

FOR A CERTIFICATE OF
CONVENIENCE AND NECESSITY

N N N N N N

AMENDED PETITION OF INTEGRATED RESOURCE MANAGEMENT, INC.
FOR A CERTIFICATE OF CONVENIENCE AND NECESSITY

Integrated Resource Management, Inc. d/b/a IRM Utility, Inc. (“IRM” or “Petitioner”), by
and through counsel, hereby submits this Amended Petition for a Certificate of Convenience and
Necessity to the Tennessee Public Utility Commission (the “Commission” or “TPUC”), pursuant
to Tenn. Code Ann. 88 65-4-101 and 65-4-201 and TPUC Rule 1220-1-1-.03, and respectfully
requests that the Commission grant it a Certificate of Public Convenience and Necessity (“CCN”)
and the accompanying authority to provide wastewater utility services to a portion of River Gorge
Ranch (the “Development”), a development by Thunder Air, Inc., a Tennessee For-Profit
Corporation d/b/a Thunder Enterprises (“Thunder Enterprises” or “Developer”).

On September 18, 2025, IRM filed with the Commission its original Petition for a
Certificate of Convenience and Necessity in this docket. On October 3, 2025, the Consumer
Advocate Division of the Tennessee Attorney General’s Office (the “CAD”) submitted a letter
requesting additional information and documentation necessary to determine IRM’s compliance
with certain minimum filing requirements included in TPUC Rule 1220-04-01-.13. Rather than
submit separate filings for each of the CAD’s supplemental requests, IRM determined the more
prudent option to be filing an Amended Petition. In addition, IRM has filed in this docket a separate
response to the CAD’s letter, addressing each item and citing where in the Amended Petition the

requested information or documentation is located.



Pursuant to this Amended Petition, IRM seeks to provide wastewater services to a portion
of the Development and its occupants. The Amended Pre-filed Testimony of Petitioner’s President,
Jeffrey Cox, Jr., in support of this Petition, is attached hereto as Exhibit 1. Petitioner further
provides the following in support of this Petition:

A. INTRODUCTION

1. The full name, address, and contact information for the Applicant is as follows:

IRM Utility, Inc.

c/o Jeffrey Cox, Jr.

3444 Saint Andrews Drive,
White Pine, Tennessee, 37890
(865) 736-4672
irmutility@gmail.com

2. All correspondence, notices, inquiries, questions, and other communications
regarding the Petition should be directed to the persons or entities identified in the preceding
paragraph, with copies to the following counsel for the Applicant:

Charles B. Welch, Jr.

Phelps Dunbar LLP

414 Union Street, Suite 1105
Nashville, Tennessee 37219
(615) 726-1200
chuck.welch@phelps.com

3. In support of this Application, the following appendix and exhibits are attached:
a. Appendix A: Minimum Filing Requirements

b. Exhibit1: Amended Pre-filed Testimony of Petitioner’s President,
Jeffrey W. Cox, Jr.

c. Exhibit 2: Utility Services Agreement

d. Exhibit3:  State Operating Permit Application & Engineering Report

e. Exhibit4:  System Plans and Site Map

f. Exhibit5:  TDEC Plan-Approval Letter

g. Exhibit6:  Wastewater Flows Table

h. Exhibit 7: Financial Statement Most Recent Year

i. Exhibit 8: Pro Forma First Five Years

J.  Exhibit 9: Letter of Credit

k. Exhibit 10: Chart of Accounts
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Exhibit 11:  Biography of Jeffrey Cox
. Exhibit 12:  Organizational Charts
Exhibit 13:  Letter from Mayor of Marion County
Exhibit 14: Most Recent Annual Report [CONFIDENTIAL]
Exhibit 15:  Charter and Bylaws of IRM
Exhibit 16:  Business License of IRM
Exhibit 17: Most Recent Tariff
Exhibit 18:  Contractor’s License
Exhibit 19: State Operator Certificate
Exhibit 20:  Cost Breakdown

c "9 S0TOS53

B. DESCRIPTION OF THE PETITIONER AND RELEVANT ENTITIES

IRM is incorporated under the laws of the State of Tennessee, with its principal address
being 3444 Saint Andrews Drive, Baneberry, Tennessee 37890. As a provider of wastewater utility
services, IRM is subject to regulation and supervision by the Commission pursuant to Title 65,
Chapter 4 of the Tennessee Code Annotated (“TCA”). IRM is a “Public Utility” as such term is
utilized in TCA § 65-4-101(6).

IRM has been engaged in the business of providing wastewater utility services since 2004,
when it was granted its first CCN in TPUC Docket No. 03-0467. Presently, IRM provides services
to two hundred seventy-three (273) customers via thirteen (13) wastewater systems in the State of
Tennessee.! IRM’s track record of providing wastewater utility services in Tennessee is well
established.

Thunder Enterprises is incorporated under the laws of the State of Tennessee, with its
principal address being 10213 Hwy. 156, Guild, Tennessee 37340.

C. DESCRIPTION OF THE TRANSACTION

The Utility Services Agreement (the “Agreement”) between IRM and the Developer is

attached hereto as Exhibit 2. Pursuant to the Agreement, Developer shall construct and install a

L IRM’s service territory includes Compass Pointe (04-027), Cove Creek (08-013), Cove Mountain (02-012), Emory Pointe (04-
012), Flat Hollow (06-039), Grand View (05-054), Isha Enclave (19-016), Lost Creek (01-003), Mtn. Shangrila (06-001), Paradise
Pointe (22-031), Valley Mart Exxon (03-012), Waterside on Douglas Lake (18-012), and Wild Briar (04-067).
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sewage system for the “Amenity 1 area” of the Development. Once the construction and
installation is complete, Developer shall grant to IRM a perpetual easement for the purpose of
providing wastewater services to Amenity 1. IRM applied to the Tennessee Department of
Environment and Conservation (“TDEC) for a State Operating Permit (“SOP”). Please see Exhibit
3 for a copy of IRM’s SOP application and the engineering report. The system plans and site map
are attached as Exhibit 4. TDEC’s plan-approval letter is attached as Exhibit 5. Issuance of the
final SOP will occur after the filing of this Petition, at which point, IRM will promptly supplement
this docket.

The final Development will contain approximately 2,200 residences consisting of a
combination of full-time occupancy, vacation, and rental units. However, the Amenity 1 area of
the Development, which IRM seeks authority to service through this Petition, will consist only of
restaurants, venues, commercial shops, a welcome center, twenty-four (24) townhomes, fourteen
(14) cabins, and ten (10) duplexes. Half the daily flow will be allocated to the restaurants and
venues, with the other half being allocated to residential units.

The Amenity 1 area will be developed in three phases. Phase 1 includes the restaurants,
venues, commercial shops, and welcome center, with an estimated completion date in December
2025. Phase 2 includes the cabins, with an estimated completion date in August 2026. Phase 3
includes the townhomes, with an estimated completion date in March 2027.

D. IRM UTILITY, INC. POSSESSES THE TECHNICAL, MANAGERIAL AND
FINANCIAL EXPERTISE NECESSARY TO PROVIDE UTILITY SERVICES

IRM possesses the technical, financial, and managerial expertise necessary to effectively
operate as a public utility services provider in Tennessee. These qualifications are addressed
below, as well as in Appendix A and the amended pre-filed testimony of IRM’s President, Jeffrey

Cox, Jr. attached as Exhibit 1.
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1. Technical Qualifications

IRM has provided onsite wastewater disposal systems in Tennessee since 2004. Currently,
IRM possesses thirteen (13) active SOPs through which it serves one hundred fourteen (114)
residential customers, one hundred fifty-five (155) rental/vacation residences, two (2)
campgrounds, and two (2) special cases. IRM satisfies the requirements necessary to obtain a CCN
as specified in Tenn. Comp. Rules & Regs. 1220-04-03-.17. Each requirement is individually
addressed in Appendix A.

2. Financial Qualifications

Pursuant to the Utility Services Agreement, the Developer is responsible for the costs
incurred to construct the system. IRM possesses the requisite financial qualifications to operate
the system. Financial statements for the most recent year are attached as Exhibit 7. A pro forma
income statement for the first five (5) years of operation is attached as Exhibit 8. For use
assumptions, please see the wastewater flow table attached as Exhibit 6. A letter of credit from
People’s Bank is attached as Exhibit 9. A chart of accounts is attached as Exhibit 10. Financial
qualifications are further addressed in Appendix A.

3. Managerial Qualifications

The biography of IRM’s president, Jeffrey Cox, Jr., is attached as Exhibit 11, and an

organizational chart for IRM’s officers and key staff is attached as Exhibit 12. IRM’s history of
providing wastewater services since 2004 further demonstrates that it possesses the managerial
and other qualifications necessary to provide wastewater services to the Development.

E. APPROVAL OF THE PETITION IS IN THE PUBLIC INTEREST

IRM submits that approval of this Petition will serve the public interest and enhance the

rural community to be served. Currently, Marion County does not intend to provide wastewater
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services to the Amenity 1 area of the Development. A letter from the Mayor of Marion County
acknowledging the same is attached as Exhibit 13.

The rates, terms, and conditions of services provided by IRM to its other customers will
not be impacted as a result this transaction and the granting of the CCN to the Petitioner. Future
adjustments in rates, terms, and conditions, if any, will be undertaken pursuant to the applicable
TPUC notice and tariff requirements. IRM’s services will continue to satisfy the service standards
required by the Commission.

WHEREFORE, Petitioner respectfully requests that the Commission:

1. Grant Petitioner a Certificate of Convenience and Necessity to provide wastewater
services to the River Gorge Ranch development; and

2. Grant any and all other relief as the Commission may deem just and proper.

Respectfully submitted,

[s/ Charles B. Welch, Jr.
Charles B. Welch, Jr. #005593
Phelps Dunbar LLP

414 Union Street, Suite 1105

Nashville, Tennessee 37219
(615) 726-1200
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APPENDIX A

1220-04-13-.17 MINIMUM REQUIREMENTS FOR NEW AND AMENDMENTS TO
CERTIFICATE OF CONVENIENCE AND NECESSITY.

(1) Any public wastewater utility requesting a Certificate of Public Convenience and Necessity
(*CCN”) in accordance with Tenn. Code Ann. 8865-4-201, et seq., shall file an application that
complies with Rule 1220-01-01-.03 and this rule. Each applicant shall demonstrate to the
Commission that it possesses sufficient managerial, financial, and technical capabilities to
provide the wastewater services for which it has applied. Each application shall demonstrate
that there exists a public need for wastewater service and include the required financial security
consistent with Tenn. Code Ann. § 65-4-201, and these rules.

APPLICANT’S RESPONSE: See application and the amended pre-filed testimony

attached as Exhibit 1.

(2) Applications for a new or expanded CCN shall include the following information:

(@) General information about the applicant and the proposed system.

1.
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The legal corporate name, physical address and mailing address of the applicant.

APPLICANT’S RESPONSE: The legal corporate name, physical address, and
mailing address of the applicant, Integrated Resource Management, Inc.
(“IRM?”), are provided in Section A, Paragraph 1 of the Petition.

An organizational chart showing each officer and any other key personnel by name
and title.

APPLICANT’S RESPONSE: Please see Exhibit 12 for an organizational chart
listing the name and title of IRM’s officers and key personnel.

A list of owners, members and officers of the wastewater utility:

APPLICANT’S RESPONSE:

Position Name Ownership Address Phone
President | Jeffrey W. 70% 3444 Saint Andrews Dr. | (865) 674-0828
Cox, Jr White Pine, Tennessee
37890
Vice Marian J. 30% 3444 Saint Andrews Dr. | (865) 674-0828
President Cox White Pine, Tennessee
37890
Secretary | Krystal L. 0% 3444 Saint Andrews Dr. | (865) 674-0828
& Cox White Pine, Tennessee
Treasurer 37890
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If the applicant has affiliated companies, provide a corporate organization chart
showing all affiliate relationships. Describe in detail any transactions, direct or
indirect, that occur or are expected to occur between the affiliated entities.

APPLICANT’S RESPONSE: IRM C&C is an affiliate of IRM. The
organizational chart for IRM C&C is included in Exhibit 12. A detailed list of
transactions between the affiliated entities is included in the Annual Reports.
Please see IRM’s most recent annual report attached as Exhibit 14.

A copy of the applicant’s articles of incorporation, partnership agreement, and/or
by-laws.

APPLICANT’S RESPONSE: IRM’s charter and by-laws are collectively
attached as Exhibit 15.

A copy of the applicant’s license to engage in business within the State of Tennessee
registered with the Secretary of State, inclusive of any assumed names of the
company.

APPLICANT’S RESPONSE: A copy of IRM’s license to engage in business
within the State of Tennessee, registered with the Secretary of State, is attached
as Exhibit 16.

A complete description of the geographic territory to be served by the applicant,
including the name and location of development (subdivision) and the number of
acres. Include the name of the subdivision or development and the name of the
wastewater system as stated in the TDEC permit. In addition, provide a legible map
of the area with the proposed service territory clearly and accurately plotted. The
map should include:

Q) The location of the wastewater system, i.e., treatment plant, pre-application
treatment facilities, collection infrastructure, building(s) for equipment, drip
fields, disposal fields and/or wetland cells. Include the physical address of
the wastewater system and the associated latitude and longitude
coordinates.

(i)  The names of surrounding streets and roads.

(iii) A map to show access roads and names of access roads (if available) and
other utilities necessary to provide wastewater service.

(iv)  All residences and habitable structures served by the wastewater system.
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(v) Any portion of the areas that will not be served when the wastewater system
becomes operational. If the wastewater system will be operational in phases,
show the phases on the map.

APPLICANT’S RESPONSE: IRM seeks approval to provide
wastewater services to River Gorge Ranch (the “Development”), a
development to be located on Aetna Mountain in the City of Guild,
Marion County, Tennessee. Aetna Mountain is part of a chain of
plateau-like ridges along the eastern Cumberland Plateau. The area
where the development will be located is bounded on the west, north,
and east by the Tennessee River (Nickajack Reservoir), and on the
southwest by Running Water Creek. Latitude is 35.014214 N, and the
Longitude is 85.518694 W.

IRM applied to the Tennessee Department of Environment and
Conservation (“TDEC) for a State Operating Permit (“SOP”).
Issuance of the final SOP will occur subsequent to the filing of this
Petition. IRM will promptly supplement this docket upon issuance.
IRM’s SOP application requests approval to operate a combination
system consisting of a Septic Tank Effluent Pump (STEP) system with
pressure sewer and a treatment and disposal system consisting of a
septic subsurface disposal system with low pressure pipe (LPP). Please
see the SOP application and engineering report attached collectively as
Exhibit 3 and the system plans and site map attached collectively as
Exhibit 4. There are currently no residences or habitable structures
located in the area to be served. Development phases are addressed in
Section C of the Petition and the provided system plans and map.

A description of the type of proposed wastewater system to be constructed
including the design capacity and the maximum potential number of customers the
public wastewater utility will service in the proposed service area. Indicate the
technology used for the wastewater system (e.g., membrane, sand filter, wetland
cell and/or lagoon). The type of system and design capacity should match the type
and design capacity of the associated TDEC permit and permit application.

APPLICANT’S RESPONSE: The proposed wastewater system is a
combination system as described in the previous response. Please also see the
engineering report included in Exhibit 3 and the wastewater flow table
attached as Exhibit 6.

The estimated dates for the commencement and completion of the construction of
the system and the estimated date the wastewater system will be placed into service.
If the wastewater system will be constructed or placed into service in phases,
provide the anticipated dates for each phase.



10.

11.

12.
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APPLICANT’S RESPONSE: The final Development will contain
approximately 2,200 residential properties, consisting of a combination of full-
time occupancy, vacation homes, and rental/commercial units. However, the
Amenity 1 area of the Development, which IRM seeks authority to service
through this Petition, will consist only of restaurants, venues, commercial
shops, a welcome center, twenty-four (24) townhomes, fourteen (14) cabins,
and ten (10) duplexes. Half the daily flow will be allocated to the restaurants
and venues, with the other half being allocated to residential units. The
Amenity 1 area will be built in phases. Phase 1 includes the restaurants,
venues, commercial shops and welcome center, with an estimated completion
date in December 2025. Phase 2 includes the cabins, with an estimated
completion date in August 2026. Phase 3 includes the townhomes, with an
estimated completion date in March 2027. Please see the SOP application and
engineering report attached as Exhibit 3, the system plans and site map
attached as Exhibit 4, and the estimated wastewater flows table attached as
Exhibit 6.

If portions of the wastewater system will be built in phases, state how many phases
and the number of houses or units to be connected in each phase.

APPLICANT’S RESPONSE: Please see the response to the previous item.

Identify the builder or developer that has requested the utility to provide wastewater
service. Include name of company, name of primary contact, title, mailing address,
email address, and phone number.

APPLICANT’S RESPONSE: The Developer is Thunder Air, Inc. d/b/a
Thunder Enterprises, with its principal address being 10213 Hwy. 156, Guild,
Tennessee 37340. The Developer has requested that IRM provide wastewater
services to the Amenity 1 area of the Development. Clarence Howard is the
Developer’s authorized agent. Mr. Howard’s contact information is as follows:

Name: Clarence Howard
E-mail: clarence@thunderenterprises.com
Telephone:  (423) 421-9775

Respond completely to all information requests by Commission staff.

APPLICANT’S RESPONSE: The Applicant affirms that it will respond
completely to all information requests from the Commission staff.
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(b) Evidence that the requisite property rights and public need exists for wastewater
services in the proposed service area:

1.

A letter(s) from local government(s) and public wastewater utilities in or near the
proposed service area stating that they do not provide wastewater service to the
proposed service area and that they are unable or unwilling to provide wastewater
service to the proposed service area within the ensuing twelve (12) months.

APPLICANT’S RESPONSE: Please see the letter from the Mayor of Marion
County attached as Exhibit 13.

As applicable, a copy of any application for a franchise and the franchise agreement
issued by a city of county.

APPLICANT’S RESPONSE: The Development is located in an area that does
not require a municipal or county franchise.

All contracts or agreements between the builder(s) of the treatment and/or
collection system, the utility, and the property and/or subdivision developer that
show entitlement or ownership to the land, system specifications, costs for the
wastewater system, timeline for the system to be built, and rights to the system once
it is completed. Documents presented by the applicant should be signed by all
parties and bear marks or stamps, such as those provided by notaries or public
officials, as necessary.

APPLICANT’S RESPONSE: Please see the Utilities Service Agreement
between IRM and the Developer, attached as Exhibit 2.

(c) Evidence that the applicant possesses sufficient managerial ability:

1.
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Biographies of officers and/or key wastewater utility staff that demonstrate
managerial ability. Include a list of certifications or professional licenses held by
officers or wastewater utility staff with documentation.

APPLICANT’S RESPONSE: Please see the biography of IRM’s President,
Jeffrey Cox, Jr., attached as Exhibit 11, and the organizational chart attached
as Exhibit 12.

Identify all states where the applicant is certified as a wastewater provider and/or
the status of certification in states where an application is pending.

APPLICANT’S RESPONSE: IRM is a certified wastewater provider in
Tennessee only.
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Copies of all contracts related to any pending merger or acquisition of the applicant,
corporate parent, or affiliate.

APPLICANT’S RESPONSE: Neither IRM nor its affiliate is involved in any
pending mergers or acquisitions.

Proof that the party contracted to install the proposed system and has a valid and
current contractor’s license by the applicable licensing board of the State of
Tennessee.

APPLICANT’S RESPONSE: See the Utilities Service Agreement between
IRM and the Developer attached as Exhibit 2. A copy of IRM’s Business
License attached as Exhibit 16. Please see the contractor’s Tennessee
Contracting License attached as Exhibit 18.

(d) Evidence that the applicant possesses sufficient technical ability:

1.
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A copy of the application for the State Operating Permit (“*SOP”) filed with TDEC.
Include the letter from TDEC indicating the receipt of a complete application.
Include any engineering and/or design reports submitted to TDEC, such as the
Design Development Report and the Detailed Soils Investigation Report. If an
operating permit has been issued, provide a copy of the permit. The utility shall file
a copy of the TDEC permit in the docket file prior to providing service.

APPLICANT’S RESPONSE: IRM applied to TDEC for an SOP, but neither
a draft certificate nor a final SOP has been issued. IRM’s SOP application and
the engineering report are attached as Exhibit 3. The system plans and site
map are attached as Exhibit 4. TDEC’s plan-approval letter is attached as
Exhibit 5. Issuance of the SOP will occur after the filing of this Petition, at
which point, IRM will promptly supplement this docket.

A copy of the State Operator Certificate for the wastewater system operator of
record. If the operator is a contract employee of the utility, provide a copy of the
employment contract.

APPLICANT’S RESPONSE: Please see the State Operator Certificate
attached as Exhibit 19.

The name, address, and telephone number of the technical contact person
responsible for and knowledgeable about the applicant’s proposed operations in
Tennessee.
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APPLICANT’S RESPONSE: IRM’s President, Jeffrey W. Cox, Jr., is
responsible for and knowledgeable of IRM’s operations in Tennessee. Mr.
Cox’s address and telephone number are provided in Section A, Paragraph 1
of this Petition.

A list of any complaint(s), notices of violation or administrative action filed with
or issued by a regulatory agency. Identify the nature of the complaint, notices of
violation, or administrative action, which agency is involved, and how the issue
was or is being resolved.

APPLICANT’S RESPONSE: IRM is not aware of any active or unresolved
complaints or notices of a violation or administrative action by any federal,
state, or local regulatory agency against it.

A certification from a design engineer that the wastewater system was constructed
in accordance with the TDEC-approved construction plans and specifications. The
certification shall be filed in the docket file prior to providing service.

APPLICANT’S RESPONSE: The system has not yet been constructed. IRM
affirms that it will file the certification in the docket prior to providing service.

(e) Evidence that the applicant possesses sufficient financial capability:

1.
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Financial statements for the applicant covering the most recent year ended. Include
a balance sheet, income statement, and statement of cash flows.

APPLICANT’S RESPONSE: Financial statements for IRM for the most
recent fiscal year are included in the Annual Reports. Please see Exhibit 14
and Exhibit 7.

Pro forma income statements for the wastewater utility for the first three (3) years
of operations or for an expanded amended CCN, the first three years after the latest
year-end financials. In the calculations of utility revenues show the number of
consumers and the rates used in the calculations. Show operation and maintenance
expenses by account number and provide the basis and/or assumptions used to
arrive at these amounts.

APPLICANT’S RESPONSE: A pro forma income statement for the first five
(5) years of operation is attached as Exhibit 8. Use assumptions are contained
in the Wastewater Flow Table attached as Exhibit 6.

A chart of accounts for the wastewater utility, following the NARUC Uniform
System of Accounts (USA) for wastewater utilities.
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APPLICANT’S RESPONSE: A proposed chart of accounts for wastewater
utilities is included in the Annual Reports. Please see Exhibit 14 and Exhibit
10.

A list of all plant-in-service account numbers with account names and estimated
account balances as of the state of operations.

APPLICANT’S RESPONSE: A list of plant-in-service account numbers and
names, along with estimated account balances, are included in the Annual
Reports. Please see Exhibit 14 and Exhibit 10.

The depreciation rates the applicant intends to use for each plant account that will
be on the wastewater utility’s books. Include the estimated useful life of each
account. If no depreciation study has been performed, explain the basis for these
rates.

APPLICANT’S RESPONSE: IRM proposes to use the depreciation rates most
recently approved by the Commission for IRM.

The total estimated detailed cost of construction of the wastewater system to be
constructed for the proposed service area. If the wastewater system will be
constructed in phases, provide detailed construction cost estimates for each phase.
Indicate whether the developer or the applicant will pay for the construction of the
system.

APPLICANT’S RESPONSE: The total estimated cost for the construction of
the wastewater system is dependent upon time and cost increases. Pursuant to
the Utility Services Agreement with the Developer, the cost of constructing the
system is the Developer’s responsibility. A copy of the Utility Services
Agreement is attached as Exhibit 2. A copy of the anticipated cost breakdown
is attached as Exhibit 20.

Indicate the identity of the owner(s) of the wastewater system once construction is
complete. If a party other than the utility pays the cost of construction and transfers
ownership of the wastewater system to the applicant, provide a detailed breakdown
of the estimated amount of contributed capital that will be recorded on the
applicant’s financial books.

APPLICANT’S RESPONSE: If the Commission approves the Petition, the
Developer will convey a Perpetual Easement to IRM for the purpose of
providing wastewater services to the Amenity 1 area of the Development upon
completion of the construction and installation of the System. The Developer
shall retain ownership of the system.




10.
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A tariff showing products, services, terms, conditions and proposed rates to be
charged for wastewater service. A tariff should include all pass-through fees,
including but not limited to, customer deposits, disconnect or reconnect fees, late
fees, tap fees, escrow fees, bond fees, franchise fees and taxes.

APPLICANT’S RESPONSE: If the Commission approves the Petition, IRM
proposes to adopt the Tariff, including approved rates, currently in effect and
on file with the Commission for IRM, which is attached as Exhibit 17.

Provide estimates of costs and customers added by month for the first five (5) years
based upon the construction build-out schedule for developers in the service area
of the proposed wastewater system. For each year, by month, provided an estimated
number of customers by customer class anticipated to be served by the wastewater
system. Include the utility’s basis and assumptions used for this projection. Provide
this information in a spreadsheet in Microsoft Excel format with all assumptions
clearly documented.

APPLICANT’S RESPONSE: This Petition, if approved, would grant IRM the
authority to provide wastewater services to the Amenity 1 area of the
Development. The final Development will contain approximately 2,200
residential properties, consisting of a combination of full-time occupancy,
vacation homes, and rental/commercial units. However, the Amenity 1 area of
the Development, which IRM seeks authority to service through this Petition,
will consist only of restaurants, venues, commercial shops, a welcome center,
twenty-four (24) townhomes, fourteen (14) cabins, and ten (10) duplexes. Half
the daily flow will be allocated to the restaurants and venues, with the other
half being allocated to residential units. The Amenity 1 area will be built in
phases. Phase 1 includes the restaurants, venues, commercial shops and
welcome center, with an estimated completion date in December 2025. Phase
2 includes the cabins, with an estimated completion date in August 2026. Phase
3 includes the townhomes, with an estimated completion date in March 2027.
Please see the SOP application and engineering report attached as Exhibit 3,
the system plans and site map attached as Exhibit 4, TDEC’s plan-approval
letter as Exhibit 5, and the estimated wastewater flows table attached as
Exhibit 6.

Documentation describing bonding requirements imposed by municipal
governments for the proposed wastewater system.

APPLICANT’S RESPONSE: The Development is located in an area that does
not require a municipal or county bond.
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Demonstrate that the applicant has acquired a performance bond from the developer
or builder of the wastewater system made payable to the Utility to ensure
construction of the wastewater system. The performance bond should be for an
amount equal to or greater than the cost of the system as provided in contracts
between builder, developer and/or utility.

APPLICANT’S RESPONSE: Pursuant to Paragraph 3 of the Utility Services
Agreement attached as Exhibit 2, Developer shall provide a cash deposit, letter
of credit, or bond in the amount of $1,652,444.89 as surety to ensure
completion of the construction of the system serving the development. This
amount is equal to the Utility’s estimated cost to construct and install the
system, plus twenty percent (20%0) of such costs.

List all funding sources available to the applicant for the wastewater system
proposed by the applicant.

APPLICANT’S RESPONSE: Pursuant to Paragraph 3 of the Utility Services
Agreement attached as Exhibit 2, Developer shall provide a cash deposit, letter
of credit, or bond in the amount of $1,652,444.89 as surety to ensure
completion of the construction of the system serving the development. This
amount is equal to the Utility’s estimated cost to construct and install the
system, plus twenty percent (20%0) of such costs.

Provide information demonstrating compliance with the financial security
requirement of Rule 1220-04-13-.07.

APPLICANT’S RESPONSE: Please see Exhibit 9.

(F) Sworn pre-filed written testimony by the applicant’s owner, member, officer or other
principal having knowledge of the applicant’s operations and the proposed wastewater
system. The testimony should, at a minimum, include the following information:

1.
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Evidence that a public need exists for wastewater services in the proposed service
area.

A description of the wastewater system and the services to be provided.

A statement that the applicant is aware of and will abide by all applicable Tennessee
statutes and TPUC Rules.
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A discussion and demonstration of technical, managerial, and financial capability
of the applicant to provide the proposed wastewater service.

A statement that the applicant is aware of the requirement of Rule 1220-04-13.09(7)
concerning the completion of the construction of the wastewater system within
three years of TPUC’s written approval of the CCN.

A signed affidavit stating that all information submitted concerning the wastewater
CCN application is true and correct to the best of the witness’” knowledge and belief.

APPLICANT’S RESPONSE: Attached as Exhibit 1 is the sworn, amended
pre-filed direct testimony of IRM’s President, Jeffrey W. Cox, Jr. Mr. Cox has
knowledge of IRM’s operations and the proposed wastewater system. The
amended pre-filed testimony attached as Exhibit 1 contains the following:

1. Evidence that a public need exists for wastewater services in the
proposed service area.

2. A description of the wastewater system and the services to be provided.

3. A statement that the applicant is aware of and will abide by all
applicable Tennessee statutes and TPUC Rules.

4, A discussion and demonstration of technical, managerial, and financial
capability of the applicant to provide the proposed wastewater service.

5. A statement that the applicant is aware of the requirement of Rule
1220-04-13-.09(7) concerning the completion of the construction of the
wastewater system within three years of TPUC’s written approval of
the CCN.

6. Asigned affidavit stating that all information submitted concerning the
wastewater CCN application is true and correct to the best of the
witness’s knowledge and belief.



STATE OF TENNESSEE )
)
COUNTY OF ¥

I, Jeffrey W. Cox, Jr., President of Integrated Resource Management Inc., having been
first duly sworn, make oath that the statements contained in this Amended Petition fora
Certificate of Convenience and Mecessity and the accompanying exhibits are true to the best of
my knowledge, information and belief,

My commission expires: My Commission Expire; Sep. 29, 2027
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that a true and exact copy of the foregoing Amended
Petition and all accompanying documents have been delivered electronically and by U.S. mail,
first class, postage prepaid, to the following:

Tennessee Public Utility Commission
ATTN: Ectory Lawless, Docket Manager
Ectory.lawless@tn.gov
Tpuc.docketroom@tn.gov

502 Deaderick Street, 4" Floor
Nashville, Tennessee 37243

Office of Tennessee Attorney General

Consumer Advocate Division

ATTN: Karen H. Stachowski, Deputy Attorney General
Karen.stachowski@ag.tn.gov

P.O. Box 20207

Nashville, Tennessee 37202

Dated: October 22, 2025.

/s/ Charles B. Welch, Jr.
Charles B. Welch, Jr.
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EXHIBIT 1:
AMENDED PRE-FILED
DIRECT TESTIMONY OF
JEFFREY W. COX, JR.
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BEFORE THE TENNESSEE PUBLIC UTILITY COMMISSION
NASHVILLE, TENNESSEE

IN RE:

PETITION OF INTEGRATED

)

)

)  DOCKET NO.
RESOURCE MANAGEMENT, INC. )

)

)

FOR A CERTIFICATE OF
CONVENIENCE AND NECESSITY

AMENDED PRE-FILED DIRECT TESTIMONY OF JEFFREY W. COX, JR.

Q1. Please state your name for the record and your position with the Petitioner, Integrated

Resource Management, Inc. d/b/a IRM Utility, Inc. (“IRM”).

Al. My name is Jeffrey W. Cox, Jr. | am the President of Integrated Resource

Management, Inc., d/b/a IRM Utility, Inc.
Q2.  Areyou presenting testimony on behalf of IRM?

A2. Yes.

Q3. Did you assist and cause the Petition to be filed in this proceeding requesting a Certificate
of Convenience and Necessity and accompanying authority for IRM to provide wastewater
services to a mixed residential and commercial development in Marion County, Tennessee,

known as River Gorge Ranch?

A3.  Yes.

Q4. When did IRM receive its first Certificate of Public Convenience and Necessity (“CCN’)
from the Tennessee Regulatory Authority (“Authority”) to operate a sewer system in

Tennessee?
A4. IRM received its first CCN on March 16, 2004, in Docket No. 03-0467.

Q5. Can you describe the service you will be providing?

A5.  Yes. The service will be the same services we have petitioned for in the past.
Specifically, we will be providing onsite wastewater disposal services utilizing
a standard LPP Subsurface Sewage Disposal System. Although this will be a
combined commercial and residential application, the service and the system
will be similar to ISHA Enclave, Wild Briar, Grand View, Riverstone Estates,

Compass Pointe, and Emory Point, among others.
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Q6.

Q7.

Q8.

Qo.

Q10.

Q11.

How many customers will be served by the proposed system?

A6. The final Development will contain approximately 2,200 residential
properties, consisting of a combination of full-time occupancy, vacation
homes, and rental/commercial units. However, the Amenity 1 area of the
Development, which IRM seeks authority to service through this Petition, will
consist only of restaurants, venues, commercial shops, a welcome center,
twenty-four (24) townhomes, fourteen (14) cabins, and ten (10) duplexes. Half
the daily flow will be allocated to the restaurants and venues, with the other
half being allocated to residential units.

Do you operate any other system in this area?

A7. IRM operates ISHA Enclave in Decatur County, approximately fifty (50) miles
from the River Gorge Ranch development.

Does IRM have the managerial, technical, and financial ability to provide wastewater
service in the area referred to in the Petition?

A8. Yes. A detailed discussion of IRM’s managerial, technical, and financial
ability to provide wastewater service to the proposed service area is contained
in IRM’s Amended Petition at pages 5-6 of 21. IRM possesses the managerial,
technical and financial expertise needed to operate as the wastewater public
utility for the proposed service area. IRM has provided onside wastewater
disposal systems and services in Tennessee since 2004 and currently possesses
thirteen active SOPs.

Has IRM contacted other utility service providers in the area to determine if they have
potential plans to service the area?

A9.  The office of the Marion County Mayor was contacted and confirmed by letter
that there are no plans to service this area with a sanitary sewer. Please see
Exhibit 13 to the Petition.

Have you submitted plans to TDEC for approval?

Al10. Yes. IRM’s SOP application and the engineering report submitted therewith
is attached as Exhibit 3 to the Petition. The system plans and site map are
attached as Exhibit 4. TDEC’s plan-approval letter is attached as Exhibit 5.
An SOP has not yet been issued. IRM will promptly provide the Commission
with a copy of the SOP once issued.

Are you aware of TPUC Rule 1220-04-13-.17(2)(f)5 which requires completion of the
construction of the wastewater system within three years of TPUC’s written approval of
the CCN?
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All. Yes. | am aware of the requirement of TPUC Rule 1220-04-13-.17(2)(f)5.

Q12. Are you aware of and will you abide by the applicable TPUC Rules and the statutes of the
State of Tennessee?

Al12. Yes. | am aware of and will abide by the applicable TPUC Rules and statutes
of the State of Tennessee.

Q13. Isall of the information in the Petition accurate to the best of your knowledge, information,
and belief?

Al3. Yes, itis.
Q14. Does this conclude your testimony?

Al4. Yes.
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STATE OF TENNESSEE )

COUNTY OF _[An0>< )

1, Jeffrey W, Cox, Jr., having been first duly swom, make oath that the statements
contained in this Pre-Filed Direst Testimony are true to the best of my knowledge, information
and belief.

() 7
\ L
/é: rey W, Cox; Jr.

Sworn to and subscribed before me the 2/ 5 1 day of October 2025.

My Commission Exgres e 20, 2077

My commission expires:
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Utility, Inc.

Integrated Resource Management, Inc. ‘
A ®rivately Owned Public Utility
P.O. Box 71526
T Knoxville, TN 37938
Office: (865)674-0828
Cell: (865)712-4307
Email: IRMUtility@Gmail.com

UTILITY SERVICES AGREEMENT

This Utility Services Agreement (the “Agreement”) is made and entered into effective the

25 ﬁ day of 4(“ us , 2025, by and between Integrated Resource Management, Inc.
d/b/a IRM Utility” Inc., a Tennessee Corporation, with its principal office located at 3444
Saint Andrews Drive, White Pine, Tennessee, 37890 (the "Utility") and Thunder Air Inc.
d/b/a Thunder Enterprises, with its principal office located at 10213 Hwy 156, Guild, TN
37340 (the "Developer"), (collectively, the “Parties”).

i1

Recitals:

1. Developer is the record owner of River Gorge Ranch (the
“Development”) recorded in the Registered of Deeds Office in Marion County,
Tennessee; and

2 The Utility is a privately owned public utility in the business of
providing wastewater and sewer treatment systems to residential and commercial
consumers.

NOW, THEREFORE, in consideration of the mutual promises and covenants
contained herein and other good and valuable consideration, the receipt and
sufficiency of which is hereby acknowledged, the Parties hereby agree as follows:

Developer shall construct and install a sewage collection, treatment, and disposal
system (the “System”) in the Development serving Future Amenity Center and
certain Lots as shown on the River Gorge Ranch Phase | Final Plat, recorded in
Book 6, Page 365, in the Register of Deeds for Marion County, Tennessee. Upon
the completion of the construction and installation of the System and acceptance by
the Utility, the Developer shall convey title of the treatment system and a Perpetual
Utility Easement to the underlying real property on which the treatment system is
installed to the Utility. Further, the Developer shall deliver a Perpetual Utility
Easement for the purpose of allowing access necessary to provide wastewater
services to the Development. Developer and Utility enter into this Agreement for the
purpose of establishing the terms and conditions for construction, installation,
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operation, and maintenance of the System. Upon the execution of this Agreement,
and prior to consideration by the Tennessee Public Utiliies Commission (“TPUC”}
of the IRM Petition for a Certificate of Public Convenience and NeC(_eSSIty, the
Developer shall provide financial security in the form of a cash deposit, }eﬁer of
credit, or bond, in an escrow account (“Escrow Account”) an amount ;ufﬂmgnt tq
ensure payment of all costs for the construction of the System, inclgdmg without
limitation all regulatory, licensing, and conveyance fees (the “Costs”). If a cash
deposit is used for the security, the cash shall be deposited in an Escrow Account
which shall be opened in the name of a third-party chosen by agreement of the

Parties and shall be administered in accordance with the terms of a written escrow
agreement.

2. The Developer shall construct and install the System to serve the Development in
sccordance with drawings, plans, and specifications selected and approved by the
Developer and the Utility's engineers or representatives. Approvals will not be
unreasonably withheld, conditioned, or delayed. The replacement, repair,
maintenance, and operation and non-routine maintenance of the System instalied
:5 serve the Development shall be the responsibility of the Utility after the
construction of the System is completed, approved, and accepted for operation by
the Utility with the exception of defective parts or installation as noted below in
Section 9.

3. The Developer shall provide a cash deposit, letter of credit, or bond in the amount
of $ 1,652,444.89 (“Deposit”), as surety, to ensure completion of the construction
of the system to serve the Development. Cash funds shall be deposited into the
Sscrow Account, under the control of a third-party escrow company. The
Developer shall pay any and all expenses associated with setting up the third-party
escrow company and terms of such will be subject o approval by the Utility. The
Deposit is equal to the Utility's estimated cost to construct and install the System
olus twenty percent (20%) of such costs. All remaining amounts of the Deposit are
refundable to the Developer, if not needed to complete the construction of the
System. All parties shall instruct the third-party escrow company to release the
entire Deposit back to the Developer if Utility or construction subcontractor does
not receive the required appropriate regulatory authorization. The estimated Cosis
are attgched hereto as Appendix | to this Agreement and shall include an “Overrun
Deposit” amount equal to twenty percent (20%) of the estimated Costs which shall
be refunded to Developer to the extent the overrun deposit is not used for completion
of the System.

4. Unless other satisfactory arrangements are agreed upon by the Parties, the
Developer. shall pay Utility a non-refundable amount equal to $35,000 for the
expenses incurred by the Utility during construction.

o

Construction of the System shall be subject to the supervision and reasonable
approval of Utility. The Utility shall have a right of inspection throughout the progress
of the construction and installation work. The Utility will coordinate with the
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backfill soils over or cover any pipe, ﬁttings', or
connections until first inspected and approved by Utility. Utility will be respo%sxble
for documenting the locations of the various comp_onents of the System. . an%
digging or drilling is required of other contractors during or after the construction Qd
the System, then Utility shall stake out, mark and locate the components to avol

sccidental damage. If a contractor damages the System bgcaus_e a component was.f
not accurately located by Utility, then Utility shall repair at its own expense. l
another subcontractor of Developer damages the System due to the neghgeqce of
that contractor, then Developer shall be responsible for all costs to repalr the

damage.

construction subcontractor not to

The Utility shall petition the Tennessee Public Utilities Commission (“TPUC”)_ for a
Certificate of Public Convenience and Necessity (‘CCN”) authorizing the utility to
orovide the services to the Development. All cost associated with the petition for a
CCN, including reasonable attorney fees, shall be paid by the Developer. The
Developer shall apply and provide for the payment of any fees necessary for a state
operating permit to be issued in the name of the Utility by the Tennessee
Department of Environment and Conservation (“TDEC”). In the event the CCN is
not issued by TPUC or the state operating permit is not issued by TDEC, despite
the good faith, commercially reasonable efforts of the Utility, the Utility will have no
further obligations under this Agreement.

()]

Unless other satisfactory arrangements are agreed upon by the Parties, the
contractor the Developer engages to build the System shall have the duty within a
reasonable time to repair, all breaks, leaks, or defects in the System that are a
result of the installation or the System and which occur within one (1) year from
the date the System is accepted by the Ultility. In the event the contractor fails to
make such repairs, then the Utility shall be authorized to make such repairs at the
sole cost and expense of the Developer.

8. Developer will facilitate and execute Restrictive Covenants and Bylaws of the
Development providing that a service agreement or contract between lot owners
and Utility will be required by each lot owner to establish wastewater service. The
service agreements or contracts to be entered into between the lot owner and the
security deposit of $60.00; and a bi-annual sewer access fee charged against
unimproved lots in an amount to be determined and established by its tariffs. The
service agreement or contract shall be in a form substantially similar in all its
material terms to Exhibit A, attached hereto and incorporated by reference.
Unimproved Lot shall be defined as a lot which has been sold to a lot owner or is
available for sale 1o a lot owner and has access to an active sewer {ap.

w

Upon the issuance of the CCN to the Utility by TPUC and the state operating
permit by TDEC, the Developer will turn over any and all funds collected from third
parties for the purpose of operating the System, including but not limited to the
security deposits collected from the homeowners.
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10.The Developer hereby represents and warrants that at the time the Utility
approves the System for operation, all materials and labor attributable to the
System shall be paid in full at the time of the completion of construction and
installation of the System and that the System shall be free from any and all liens
and encumbrances.

11.The Developer hereby represents and warrants that the System will be in material
conformance to the plans and specifications approved by the Utility.

12.Upon the Utility’s approval of the proper construction of the System, the issuance
of the final permits CCN to the Utility by TPUC and the issuance of the final state
operating permit by TDEC, the Developer shall convey a perpetual utility
easement, in favor of the Utility, as contemplated by this Agreement (see Section
1.

13.The Developer hereby represents and warrants it has the right, title, and interest
to convey and shall convey the treatment system and a perpetual utility easement
to the underlying real property on which the treatment System is installed to the
Utility upon approval of the CCN by the Tennessee Public Utility Commission and
the issuance of the state operating permit by TDEC. Notwithstanding anything to
the contrary in this Agreement, the Developer will have no obligation to transfer
the System or any easements contemplated by this Agreement if the Utility does
not obtain the necessary approvals and permits to operate the System as
contemplated by the Parties.

14.1f any part of this Agreement for any reason shall be declared invalid or
unenforceable, such decision shall not affect the validity or enforceability of any
remaining provision, which shall remain in full force and effect; provided, however,
that in the event a part of this Agreement is declared invalid and the invalidity or
enforceability of such part has the effect of materially altering the obligations of
any Party under this Agreement, the Parties agree, promptly upon such
declaration being made, to negotiate in good faith to amend this Agreement so as
to put such Party in a position substantially similar to the position such Party was
in prior to such declaration.

15. The Utility shall not have any right to assign this Agreement or any of its respective
rights or obligations under this Agreement to any third party. The Utility shall have
no right to assign, transfer, convey, pledge, or hypothecate the permits or any
interest thereto without any necessary approval of TDEC, and the prior written
agreement of the assignee to be bound by the terms and conditions of this
Agreement. Developer shall have the right to assign this Agreement or any of its
respective rights and obligations under this Agreement to (a) an affiliated party of
the Developer without the consent of Utility or (b) any third party after the
satisfactory construction of the System and acceptance by the Utility. An affiliated
party shall be defined as any of Developer’s divisions or business segments,
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together with its predecessors, successors, assigns, parents, subsidiaries,
members, partners, shareholders, owners, officers, directors, employees and
agents, and any person acting or purporting to act on their respective behalf.

16.The terms and conditions of this Agreement and the performance thereof shall be
interpreted in accordance with and governed by the laws of the State of
Tennessee; irrespective of its conflicts of law principles. Any claim, dispute, or
other matter in question arising out of or relating to this Agreement or the breach
thereof, except for claims which have been waived in writing and signed by the
parties, pursuant to this Agreement, shall be governed by the laws of Tennessee
and all actions shall be instituted and litigated in the State of Tennessee in the
Hamilton County courts, and the Parties hereto submit to the jurisdiction of said
courts. In any litigation, the prevailing party shall be entitled to recover its

reasonable attorneys’ fees from the other party.

17.This Agreement constitutes the entire agreement between the parties with respect
to the subject matter hereof and supersedes all prior oral or written agreements
or understandings of the parties with regard to the subject matter hereof. No
interpretation, change, termination, or waiver of any provision hereof shall be
binding upon a Party unless in writing and executed by both Parties. No
modification, waiver, termination, recession, discharge, or cancellation of any right
or claim under this Agreement shall affect the right of any Party hereto to enforce
any other claim or right hereunder.

18.This Agreement may be executed in counterparts, each of which will be deemed

to be an original, but all of which, taken together, will constitute one and the same
Agreement.

19. This Agreement shall not be amended or modified except in writing signed by the
Parties hereto.

IN WITNESS hereto the Parties have entered into this Agreement effective as of the day
and date first above written.

INTEGRATED RESOURCE
MANAGEMENT, INC. Thunder Air Inc.

Je W. Cox, Jq{its President

Clarence Howard, its Authorized Agent
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SOP APPLICATION -~ page 2
Permit Number: SOP-

Existing
Facility Identification: Permit
No.
Facmty A.menlty 1 Sewer System County: Marion
Name: River Gorge Ranch
Facility 10213 Hwy. 156 Latitude:  35.014214 N
Address or .
Location: Guild, TN 37340 Longitude: 85.518694 W

Name and distance to nearest receiving waters: Running Water Creek, 0.6 mi. southwest

If any other State or Federal Water/Wastewater Permits have been obtained for this site, list their permit
numbers:

Name of company or governmental entity that will operate the permitted system: |RM Ultility, Inc.

Operator address: PO Box 71526, Knoxville, TN 37938

Has the owner/operator filed for a Certificate of Convenience & Necessity (CCN), or an amended CCN,
with the Tennessee Regulatory Authority (TRA) (may be required for collection systems and land
application treatment systems)? Yes [:] No [ ] N/A

If the applicant listed above does not yet own the facility/site or if the applicant will not be the operator,
explain how and when the ownership will be transferred or describe the contractual arrangement and
renewal terms of the contract for operations. Ownership will be transferred from Thunder Enterprises

to IRM Ultility, Inc. by contract following completion of construction.

Complete the following information explaining the entity type, number of design units, and daily design
wastewater flow:

Entity Type Number of Design Units Flow (gpd)
L] city, town or No. of connections:
county
|:] Subdivision No. of homes: Avg. No. bedrooms per home:
[:| School No. of students: Size of cafeteria(s):
No. of showers:
[ ] Apartment No. of units: No. units with Washer/Dryer hookups:

No. units without W/D hookups:

|| commercial

BUsiness No. of employees: Type of business:
" ] Industry No. of employees: Product(s) manufactured:
.... [ ] Resort No. of units:
|:| Camp No. of hookups:
[_]RV Park No. of hookups: No. of dump stations:
|:] Car Wash No. of bays:
Other See Section 8.0 of attached supplemental information

Describe the type and frequency of activities that result in wastewater generation.
Residential, rental cabins, restaurants, and small commercial - daily
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SOP APPLICATION - page 5
Permit Number: SOP-

For Drip Dispersal Systems Only: Unless otherwise determined by the
Department, sewage treatment effluent wells, i.e, large capacity treatment/drip
dispersal systems after approval of the SOP Application, will be issued an UIC /A
tracking number and will be authorized as Permit by Rule per UIC Rule 0400-45-06-
.14(2) and upon issue of a State Operating Permit and Sewage System
Construction Approval by the Department. Describe the following:

The area of review (AOR) for each Drip Dispersal System shall, unless otherwise specified by the
Department, consist of the area lying within a one mile radius or an area defined by using calculations
under 0400-45-06-.09 of the Drip Dispersal System site or facility, and shall include, but not be limited to
general surface geographic features, general subsurface geology, and general demographic and cultural
features within the area. Attach to this part of the application a general characterization of the AOR,
including the following: (This can be in narrative form)

A general description of all past and present groundwater uses as well as the general groundwater
flow direction and general water quality.

A general description of the population and cuftural development within the AOR (i.e. agricultural,
commercial, residential or mixed)

X] Nature of injected fluid to include physical, chemical, biological or radiological characteristics.

X If groundwater is used for drinking water within the area of review, then identify and locate on a
topographic map all groundwater withdrawal points within the AOR, which supply public or private
drinking water systems. Or supply map showing general location of publicly supplied water for the
area (this can be obtained from the water provider)

[ ] If the proposed system is located within a wellhead protection area or source water protection area
designated by Rule 0400-45-01-.34, show the boundary of the protection area on the facility site plan.

[x] Description of system, Volume of injected fluid in gallons per day based upon design flow, including
any monitoring wells

Nature and type of system, including installed dimensions of wells and construction materials

Pump and Haul: N/A

Reason system cannot be served by public sewer:

Distance to the nearest manhole where public sewer service is available:

When sewer service will be available:

Volume of holding tank: gal.

Tennessee licensed septage hauler (attach copy of agreement):

Facility accepting the septage (attach copy of acceptance letter):

Latitude and Longitude (in decimal degrees) of approved manhole for discharge of septage:

Describe methods to prevent and respond to any bypass of treatment or discharges (i.e., power failures,
equipment failures, heavy rains, etc.):
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SOP APPLICATION - page 6
Permit Number: SOP-

Holding Ponds (for non-domestic wastewater only): N/A

Pond use: | | Recirculation DSedimentation [ ]Jcooling DOther(describe):

Describe pond use and operation:

If the pond(s) are existing pond(s), what was the previous use?

Have you prepared a plan to dispose of rainfall in excess of evaporation? | ]ves [ INo

If so, describe disposal plan:

Is the pond ever dewatered? [ ]Yes D No

If so, describe the purpose for dewatering and procedures for disposal of wastewater and/or
sludge:

Is(are) the pond(s) aerated? D Yes [:] No

Volume of pond(s): gal. Dimensions:

Is the pond lined (Note if this is a new pond system it must be lined for SOP coverage.
Otherwise, you must apply for an Underground Injection Control permit.)? [ ]vYes [ ]No

Describe the liner material (if soil liner is used give the compaction specifications):

|s there an emergency overflow structure? [:] Yes | |No

If so, provide a design drawing of structure.

“Are monitoring wells or lysimeters installed near or around the pond(s)? [ ]Yes | |No

If so, provide location information and describe monitoring protocols (attach additional sheets as
necessary):
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SOP APPLICATION - page 7
Permit Number: SOP-

Mobile Wash Operations: N/A

[ ] Individual Operator | ] Fleet Operation Operator

Indicate the type of equipment, vehicle, or structure to be washed during normal
operations (check all that apply):

D Cars [ ] Parking Lot(s): sqg. ft.

[ ] Trucks D Windows: sg. ft.

[ ] Trailers (Interior washing of dump-trailers, 0
or tanks, is prohibited.) D Structures (describe):

[:! Other (describe):

Wash operations take place at (check all that apply):

[ ] car sales lot(s) [ | Public parking lot(s)

D Private industry lot(s) D Private property(ies)
D County(ies), list: D Statewide

Wash equipment description:

[ ] Truck mounted D Trailer mounted

[:] Rinse tank size(s) (gal.): D Mixed tanks size(s) (gal.):
I:J Collection tank size(s) (gal.): Number of tanks per vehicle:
Pressure washer: psi (rated) gpm (rated)

[ ] gas powered [ ] electric
Vacuum system manufacturer/model: Vacuum system capacity: inches Hg

Describe any other method or system used to contain and collect wastewater:

List the public sewer system where you are permitted or have written permission to discharge
waste wash water (include a copy of the permit or permission letter):

Are chemicals pre-mixed, prior to arriving at wash location? | | Yes [ INo

Describe all soaps, detergents, or other chemicals used in the wash operation (attach

additional sheets as necessary):
Chemical name: Manufacturer: Primary CAS No. or Product No.

CN 1251 (Rev. 03-19) RDA 2366









APPLICATION FOR A STATE OPERATION PERMIT (SOP)
INSTRUCTIONS - CONTINUED

Upon receipt of the required items, the division conducts a review of the material, and the
applicant is notified of any deficiencies. When all the deficiencies have been corrected, the
division makes a determination of whether to publish a draft permit. When a draft permit is
generated, a public notice is issued and published in a local newspaper. The draft permit is
then reviewed by the applicant, and division field staff. The general public also has an
opportunity to review the permit. Based on public response, a public hearing may be held.
After considering public comments and a final review, the permit may be issued. The entire
process normally takes from five (5) to nine (9) months. Permits are normally valid for five (5)
years, except those for pump and haul systems, which are generally valid for one (1) year.

The division has the right to inspect a facility when deemed necessary. In addition, the division
has the right to revoke or suspend any permit for violation of permit conditions or any other
provisions of the Tennessee Water Quality Control Act and other water pollution control rules.

The division is responsible for regulating any activity, which involves a potential discharge in
order to protect waters of the State from pollution and to maintain the highest possible
standards in water quality.
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1.0 [ INTRODUCTION AND NEED FOR THE PROJECT

The project involves provision of a sewer collection system and treatment and disposal system for the proposed
Amenity 1 area atop Aetna Mountain at River Gorge Ranch in Marion County, Tennessee. This area includes cabins,
townhomes, restaurants, commercial shops, and a pool as amenities for a proposed 2,200-home residential
development on the mountain. The location of the Amenity 1 area is shown on the map in Figure 1. An expanded
architectural layout of the Amenity 1 area is included in Appendix A. A large scale map showing the developed area
in relation to nearby possible land disposal areas is shown in Figure 2.

The residential lots in the development, which range in size from 1.5 to 2 acres, will be served by individual, on-site
septic disposal systems. However, the Amenity 1 area has higher density development and higher wastewater flows
such that individual, on-site systems are not feasible.
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2.0 | GENERAL DESCRIPTION

Description of Area

Aetna Mountain is part of a chain of plateau-like ridges that form the eastern fringe of the Cumberland Plateau.
That portion on which the proposed development is located is bounded on the west, north, and east by the
Tennessee River (Nickajack Reservoir) and on the southwest by Running Water Creek. Ground elevations on the
mountain reach 1,900 feet MSL, some 1,300 feet above the river (pool elevation of 634). The Amenity 1 area is
located at an elevation of approximately 1,440 feet MSL.

The mountaintop is drained by small, unnamed tributaries which make their way down the sides of the mountain to
the river and Running Water Creek.

The portion of the Tennessee River (Nickajack Reservoir) upstream of the Hwy. 41 bridge bounded by Prentice
Cooper State Forest and/or Tennessee River Gorge Trust is classified as Exceptional Tennessee Water.

The upper portion of the mountain (above the escarpment) is composed of shale, siltstone, and sandstone of the
Raccoon Mountain Formation. There are isolated seams of coal on the mountain accessible through strip mining.

Utilities

The residential development atop the mountain, including the Amenity 1 area, will be served with public water by
Tennessee American Water via a 16-inch transmission main from the southeast. The residential and commercial
areas at the base of the mountain on the west and southwest sides, including the unincorporated communities of
Guild, Ladds, and Whiteside, are served with public water by the Town of Jasper. The residential area at the base of
the mountain on the east side comprising the unincorporated community of Riverside, does not currently have

public water, although public water will soon be extended to that area, fed through the proposed River Gorge Ranch
development.

There are no existing public sewer utilities in the vicinity of any of these areas. The Hales Bar Marina and Resort,
located adjacent to the river below the west end of the mountain, features a marina, cabins, and a camping area
served by a septic system with on-site low pressure pipe (LPP) disposal.

Because the properties in the Amenity 1 area may be owned by different owners, the collection system would be
considered a public sewer system. Consequently, a state operating permit (SOP) will be required, and the
owner/operator of the sewer system must be a municipality, a utility district, an authority, or a privately-owned
public utility company with a certificate of convenience and necessity (CCN) from the Tennessee Public Utility
Commission.

Wastewater Flows

Estimated wastewater flows from the Amenity 1 area are summarized in Table 1, based on a full occupancy
condition, which while possible, would occur very infrequently.



Table 1: Estimated Wastewater Flows
Amenity 1 Center Complex
River Gorge Ranch

2-Person |Restaurant | Assembly Toilet Persons | Generation |Generation| Total Notes

Seats Capacity | Fixtures Rate Rate (gpd Flow
(gpd/person) | /1,000 SF) | (gpd)

Bedrooms

Cabins:
1-bedroom (7) 7 14 75 1,050 1
2-bedroom (7) 14 28 75 2,100 1

Duplex Residences

2-bedroom (10) 30 100 3,000 2

Townhome Residences:

3-bedroom (44) 132 100 13,200 2

Amenity Building:

Main area 5 125 625

Catering 50 100 7 700

Pool 50 10 500
Restaurant:

Lounge/Bar 83 332 5 1,660 3

Main restaurant A 463 1,852 9 16,668 3

Venue restaurant B 254 254 12 3,048 4
Commercial Buildings 12 125 1,500
Miscellaneous Allowance _ 1,000

Total Daily Flow 45,051
Notes:

(1) Assuming 2 persons per bedroom. Fully occupied.

(2) Assuming 3 persons per residence. Fully occupied.

(3) Assuming 4 turns per day.

(4) Single-serving event.

The majority of the flow arises from the townhomes and the restaurants.

Not included in the above flow estimate is the wastewater generated in the microbrewery, which will be collected
separately and periodically hauled away.

The owner has indicated that there will be no roll-away or hide-away beds allowed in the cabins, so the cabin
occupancy will be based on bedrooms. There are no laundry facilities in the cabins.



Selected System Approach

In the Preliminary Engineering Report, a gravity sewer system with pump stations was evaluated against a Septic
Tank Effluent Pump (STEP) system with pressure sewers. The STEP system was determined to be the most cost-
effective and appropriate, given the topography and locations of improvements. There will be a small gravity sewer
subsystem to serve a portion of the townhomes. With respect to treatment and disposal, a septic subsurface disposal
system employing low pressure pipe (LPP) was evaluated against a modular aerobic treatment system with drip
disposal, and a modular aerobic treatment system with land application (spray irrigation). The most cost-effective
approach was the LPP septic disposal system.



3.0 | COLLECTION SYSTEM

As noted earlier, the collection system will be a pressure sewer system (STEP) system, except for a portion of the
townhomes, which will be gravity. In general a STEP tank or tanks will be provided at each cabin, at each townhome
building containing two townhomes (for those with STEP collection), at each of the restaurants, and at each
commercial building. General plan layouts of the collection system are shown in Figures 3 and 4.

STEP Tanks

STEP tanks will be constructed of precast concrete and will meet the minimum design and construction standards
established by TDEC. Cut sheets of typical tanks from Barger & Sons Precast are included in Appendix B.

Where feasible, tank size was based on 2.5 times the total daily design flow for full occupancy, or 1,000 gallons,
whichever is greater. Tank size was rounded to the nearest commercially-available precast concrete tanks size. This
tank sizing criteria results in much larger tanks that are required by the TDEC rules for septic disposal systems. The
formula for septic tank volume for other than residential sources is V = 1,125 + 0.75Q, where V is the septic tank
volume in gallons and Q is the design sewage flow in gallons per day.

Where multiple tanks in series are involved, the first tank is a single compartment tank. Approximately two-thirds
of the total required volume is in the first tank, and one-third of the total volume is in the second. STEP tank sizes
are summarized in Table 2 below.

Source and Number Total Daily Flow | Minimum Septic STEP Tank Size STEP Pump Nominal Pump
of STEP Tanks (gpd) Volume (gal.) (gal.) Configuration Capacity (gpm)
Cabins
One bedroom (7 each) 150 750 1,000 Simplex 10
Two bedroom (7 each) 300 750 1,000 Simplex 10
Duplexes
2-Unit Pairs (5 each) 600 1,500 1,500 Simplex (5) 20
Townhomes
2-Unit Pairs (12 each) 600 1,500 1,500 Simplex (5) 20
Gravity Collection (1) 6,000 5,625 15,000 (1) Duplex (6) 30
Welcome Center/Pool (1) 1,825 2,494 5,000 Simplex (5) 20
Commercial Shops (1) 1,500 2,250 4,000 Simplex (5) 20
Restaurants
Main Venue (1) 16,668 13,626 35,000 (3) Duplex (6) 30
Event Venue (1) 3,048 3,411 7,500 (4) Duplex (6) 30
Lounge/Bar (1) 1,660 2,370 4,000 Simplex (5) 20
1) Will consist of 10,000-gallon tank followed by 5,000-gallon tank in series. Pumps will be installed in second tank.
2) Pool filter backwash, estimated at 1,000 gpd, will be pumped directly into sewer system downstream of STEP connection.
3) Will consist of 20,000-galon tank followed by 15,000-gallon tank in series. Pumps will be installed in second tank.
4) Will consist of 5000-gallon tank followed by 2,500-gallon tank in series. Pumps will be installed in second tank.
5) One pump vault with two pumps.
6) Two pump vaults, each with two pumps.

10
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STEP Pumps

STEP pumps will be standard 4-inch, stainless steel, single-phase, turbine effluent pumps as manufactured by
Orenco or Zoeller. Pumps were selected based on the desired flows and the associated heads from the results of
the hydraulic sewer modeling (described in next section below). Using pump information from Orenco, the following
tentative pump selections were used:

Simplex, 10 gpm - PVA1005, 0.5 hp, 115 V, with 1/4-inch flow control (cabins)
Simplex 20 gpm — P2005, 0.5 hp, 115 V (commercial sources, townhomes, and duplexes)
Duplex, 30 gpm — PF3007, 0.75 hp, 230 V (restaurants and townhome gravity sewer)

Pumps will be installed in filtered, fiberglass pump vaults inside the tanks. Filter pore size will be 1/8-inch to protect
the pumps. Pumps will be float switch operated. Typical pump cut sheets with curves are contained in Appendix C.

STEP Pressure Sewers

Pressure sewers will be constructed of Class 200, SDR 21, D2241, PVC pressure pipe with push-on joints. In
addition to the main restaurant STEP connection and the townhome subsystem STEP connection, there are a total
of 40 other STEP connections in the system. It was assumed that any six of the other 40 connections would be
operating at any given time, in addition to the two largest connections just mentioned.

The pressure sewer system was modeled using SewerGEMS software. Pump curves from the preceding section
were input at the respective connections along with ground elevations from the grading plans. Minimum pipe
sizes used in the model were as follows:

Service line (10 gpm simplex) — 1.25 inch
Service line (20 gpm simplex) — 1.5-inch
Service line (30 gpm duplex) - 2-inch
Pressure sewer mains - 2-inch min.

Minimum allowable pipe-full velocity at the operating scenarios was 0.5 fps. Pump flow rates from the model were
checked to verify that they stayed within the normal operating ranges of the pump curves. Input pipe network
map and output tables from the model are contained in Appendix D.

Gravity Collection (Townhouse Subsystem)

A gravity collection subsystem consisting of 8-inch, SDR 26, D3034 PVC sewer pipe will be used for 20 townhouse
units constructed on sloping ground below the road because there is no access to STEP tanks and pumps that would
be otherwise be installed downslope from the units to catch daylight basements. The total daily flow from these
units, as noted above, is estimated to be 6,000 gpd at full occupancy. The peak design flow rate in the gravity sewers
would be 4 times this, or 24,000 gpd flow rate. The minimum slope for 8-inch sewers by the traditional method is
0.40 percent. The minimum slope by the tractive force method (Smin = 0.000848*Qmin~-0.5707) is shown in the
following Table 3.
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Reach (1) Units Served ‘ Qmin (gpd) (2) ‘ Qmin (cfs) ‘ Smin

1 20 11,250 0.01741 0.0086
2 20 11,250 0.01741 0.0091
3 18 10,125 0.01567 0.0103
4 16 9,000 0.01393 0.0125
5 12 6,750 0.01044 0.0115
6 12 6,750 0.01044 0.0115
7 12 6,750 0.01044 0.0115
8 10 5,625 0.00870 0.0127
9 8 4,500 0.00696 0.0144
10 4 2,250 0.00348 0.0214

(1) From downstream to upstream.

(2) Qmin is based on condition of one-fourth of the served units empty with peak one-hour flow rate

equal to 2.5 times the estimated daily flow from the occupied units.
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4.0 | EFFLUENT DISPOSAL SYSTEM

The septic effluent disposal system will be a low pressure pipe (LPP) system, consisting of dosing tanks, dosing
supply lines, distributor valves, and LPP trenches. Since the wastewater conveyed to the dosing tanks consists of
filtered septic tank effluent, duplicate septic tanks are not required. However, subsurface septic disposal system
rules limit system size to 3,000 gpd each, so the disposal system will be divided into 16 subsystems. A general plan
layout of the disposal system is shown on Figures 5 and 6.

Effluent Flow Distribution Pumps

Peak effluent flow in the 4-inch force main from the Amenity 1 area is estimated to be 192 gpm (276,500 gpd). This
flow needs to be distributed equally to the four dosing tanks (described below). In order to accomplish this, the
force main will discharge into a 6-foot square, precast, flow distribution sump equipped with four, nominal 70 gpm,
0.75 hp, submersible, low-head effluent pumps operated on float switches. Pump capacity is based on handling the
peak flow with one pump out of service. Each pump will be installed on a lift-out rail system, and at least one spare
pump will be kept on hand. A 2-inch magnetic flowmeter will be provided in the discharge line of each pump to
measure and totalize flow. The four pumps will operate simultaneously, ensuring equal flow to the four dosing tanks.

The head calculations for the flow distribution pumps are as follows:

Nominal Flow: 70 gpm

Pipe: 2-inch, SCH 40 PVC (ID = 2.047 in.)
Velocity: 6.83 fps (velocity head = 0.724 ft.)
Pipe Length: 20 ft.

Pipe Friction: 2.05 ft. (Hazen-Williams C = 130)
Valve/Fittings K: 35

Valve/Fitting Loss: 2.53 ft.

Wetwell WS Elev. 1430

Discharge Elev. 14325

Static Head: 2.5 ft.

Total Head: 2.05 + 253 + 2.5 = 7.08 ft.

Initial selections include the Goulds WE Series Model 3885 and the Zoeller Model 140. Pump data sheets with curves
are included in Appendix E. Flow will be adjusted using the discharge valves and flow meters to 70 gpm each.

Effluent Flow Distribution Wetwell

A 6-ft. by 6 ft. square precast concrete wetwell is proposed. The wetwell should be sized so that the cycle time for
each pump will not be less than 5 minutes or the average cycle time will not be more than 30 minutes. The cycle
time is calculated based on the following equation:
t=V+_ V

Q agQ
Where:

V = Drawdown volume (Gallons).

g = Pump discharge rate (gpm).

Q = Inflow rate into the wetwell (gpm).

t = Minimum time in minutes of one pumping cycle, time to fill + time to run
(start to start).

15



By installing an automatic alternator in the pump control circuit, the wetwell volume can be cut in half. This will
start and run the pumps alternately, which has the effect of making “t" for the wetwell half of the effective “t" for
the pumps and motors.

Therefore:

t/2 = +_V or t=2x[ V. +_V

N
Q a-Q Q 9-Q
Given/Assumptions:

o  Wetwell Size = 6 ft. by 6 ft.

e Operating Height = (EL. 1432.0 ft. — EL. 1430.0 ft.) = 2.0 feet.

e Drawdown Volume = 6 x 6 x 2.0 x 7.48 = 539.6 gallons

e Net Drawdown Volume = Wetwell volume — Submerged pump motor volume — Discharge pipe
volume = 539.6 — 10 = 529.6 gallons.

e g =4x70gpm =280 gpm (all four pumps running simultaneously)

Maximum Cycle Time (At Average Daily Base Flow Rate)

The average daily flow rate entering the Pump Station wetwell is estimated to be approximately 31.2 GPM (45,000
gpd/1,440 min./day). The cycle time for each pump with both pumps alternately pumping through the force main
is calculated below:

t=2x[5296 + 529.6 ]
31.2 280-31.2

t=2x[17.0 + 2.1]
= 2 x 19.1= 38.2 minutes (<30 minutes)
= 19.1 minutes per pump.

The maximum cycle time is slightly over the goal, but since the pumped liquid is settled septic effluent, solids
deposition is not an issue.

Minimum Cycle Time

The shortest operating cycle time occurs when the inflow rate equals one-half the pump discharge rate and both
pumps are alternately conveying flows downstream through the new force main.

Therefore:

When Q = g/2, then:

t2=_V_ + v or t=2x[ V_ + V]

q/2 q-(a/2) q/2 q-(a/2)
t=2x[529.6 + 529.6 ]
280/2 280 — 280/2

t=2x[3.78 + 3.78]
= 2 x 7.56 minutes per pump cycle
= 15.1 minutes per pump (>5 minutes)
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The pump station is being provided with an emergency standby generator, so emergency storage is not required.

Assuming the water table could be as high as top of rock (3 feet below grade), the wetwell needs to be checked for
flotation. The weight of the concrete wetwell is calculated to be 21,161 pounds. The weight of the displaced water
is 18,345 pounds, so the empty wetwell is not buoyant, even neglecting wall friction to resist uplift.

Dosing Tanks

A total of four precast concrete dosing tanks will be provided at the disposal area, each with a capacity of 15,000
gallons. Each tank will in turn serve four subsystems, and will have four effluent pumps. Standby pump assemblies
will be kept on site. A distributor box will be provided to distribute incoming flow equally to the four tanks. Typical
cut sheets on the tanks from Barger & Sons Precast are provided in Appendix F.

Dosing tank size, where multiple pumps are provided, is the total of the water below the static level, plus the dosing
volume, plus one-half of the daily flow. From a practical standpoint, this will result in a dosing tank capacity roughly
equal to the total daily flow. For 15,000 dosing tanks, the following calculations apply:

Inside dimensions: 312" L x 132 W x 97" H (bottom to invert of inlet)

Maximum operating water depth = 94"

Minimum water depth = 45"

Volume at minimum depth = 312"x132"x45"/1,728 = 1,144 CF = 8,557 gal.
Dosing volume = 703 gal/zone/2 doses/day x four pumps = 1,404 gal./dose
Daily flow per tank = 45,000 gpd/4 tanks = 11,250 gpd./tank

Minimum tank volume = 8,022 + 1,404 + 11,250/2 = 15,051 gal,; use15,000 gal.

As with the pump station wetwell, the dosing pump tanks need to be checked for flotation. It is assumed that the
water table could be as high as the surface of rock (three feet below grade), The weight of the concrete dosing tank
is calculated to be 116,880 pounds. This, together with the weight of 2 feet of soil cover (77,760 pounds), yields a
total weight of 194,640 pounds. The weight of the displaced water is 190,450 pounds, so the empty dosing tank is
not buoyant, even neglecting wall friction to resist uplift

Dosing Pumps

Dosing pumps will be standard 4-inch, stainless steel, single-phase, 230V, turbine effluent pumps as manufactured
by Orenco or Zoeller. Pump selections are included in Table 4 (in a later section) and include the following series of
pumps, based on information from Orenco.

For heads up to 75 feet - PF5010, 1.0 hp, 50 gpm
For heads between 75 feet and 110 feet - PF5015, 1.5 hp, 50 gpm
For heads exceeding 110 feet — PF5030, 3.0 hp, 50 gpm

Pumps will be installed in filtered, fiberglass pump vaults inside the tanks. Filter pore size will be 1/8-inch to protect
the pumps and the LPP orifices. Typical pump cut sheets with curves are contained in Appendix G. Pump discharge
head will be adjusted using discharge control valves to achieve the desired dosing flow rate per pump, based on
the applicable pump curve.

A PLC control panel will be provided at the dosing pump station to sequence the dosing pumps and keep track of
pump run times. The PLC panel will also record and totalize flows to the dosing tanks from the effluent flow
distribution pumps.
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LLP Dispersal System

The potential dispersal area was subjected to extra high intensity soil mapping by David Myers Soil Consultants in
November 2023. A copy of the signed soil map is contained in Appendix H. A majority of the soils in the proposed
dispersal area are Lily III soils having depths to the restrictive layer of 36 inches or more and with slopes varying
from 5 to 15 percent. There are isolated, included pockets of Lily I soils having depths of 24 to 30 inches to the
restrictive layer, and Lily Shallow soils with a depth of 20 inches. The Lily soils feature percolation rates of 45 minutes
per inch. Along drainage ways there are Sewanee soils having shallow depths and low percolation rates (> 75 mpi).

The disposal zones have been laid out primarily in Lily III soils, with smaller area of Lily I soils. Since the Lily I soil
depths range from 24 to 30 inches, and since at least 30 inches is needed for the LPP system, it is proposed to apply
up to 6 inches of additional soil in those areas of Lily I soils that will be used for disposal areas in order to achieve
the needed depth. Soil for the additional depth will come from topsoil excavated from adjacent Lily I and Lily Shallow
areas. The additional soil will be incorporated into the native soil during dry weather by plowing or tilling so as to
avoid a sharp interface. Soil amendment areas will be limited to less than 20 percent slopes.

The disposal area is vegetated with various sized trees (mostly pines) up to 14 inches in diameter. Site preparation
will include removing vegetation, ground litter, and trees smaller than 3 inches using a forest mulcher. Trees 3-
inches and larger will be cut off to ground level. Stumps will be ground out only where necessary for lateral
installation. Only lightweight, tracked equipment will be allowed in the LPP zones. Downslope rain runoff will be
periodically intercepted and diverted away from the LPP disposal zones.

The application rate for a soil with a 45 mpi percolation rate is 0.275 gpd/SF. For a total daily design flow of 45,000
gpd, a dispersal area of 163,636 SF is required. Assuming parallel LPP trenches installed on 5-foot centers, a total of
32,727 linear feet of lateral lines is required, or 2,046 linear feet per subsystem (for 16 subsystems). Each subsystem
is further divided into 4 zones having 512 feet per zone, or 5 parallel laterals at 102.5 feet each.

The linear hydraulic loading per running foot of LPP trench for septic effluent is limited to 3.2 gpd/linear foot for a
fine loam soil with a medium block structure, 12 to 24 inches of infiltration distance, and slopes exceeding 10
percent. The actual application rate is 5 SF x 0.275 gpd/SF for a one foot long section of trench, or 1.38 gpd/linear
foot. So, the proposed linear loading rate is acceptable.

Lateral piping will be 1.5-inch SCH 40 PVC with solvent welded joints and snap-on orifice shields to protect the
orifices from the crushed stone trench media. The proposed hole size is 3/16-inch, which at a design head pressure
of 3 feet, will have an orifice flow rate of 0.72 gpm per hole. For a lateral length of 102.5 feet, and deducting 5 feet
for end distances, 14 holes spaced at 7.5 feet on center (13 spaces at 7.5 feet = 97.5 feet) would have a total flow
rate of 10.08 gpm per lateral, or 50.4 gpm for a five-lateral zone. The ground slopes at an average of 15 percent in
the disposal areas, resulting in a difference in elevation between the top and bottom laterals in a zone of about 3
feet. To overcome the slight difference in elevation head between laterals in a zone, a globe valve will be provided
on the supply end of each lateral pipe to distribute the effluent equally. During installation, flow in the zone will be
checked to obtain a 3-foot head in each lateral, as measured at the end-of-lateral turn-up. Lateral valves will be
adjusted, as necessary.

Each subsystem will have four, five-lateral zones. Effluent will be pumped to the subsystem through a 2-inch SCH
40 PVC supply line by a 50 gpm effluent pump located at the dosing tanks. A 4-port automatic distributor valve will
be provided at the top of each subsystem to distribute follow in an alternating fashion to the four included zones.

Each subsystem will handle 45,000/16 = 2,812 gallons per day, and each zone would handle 2,182/4 = 703 gallons
per day. If each zone were to be dosed twice a day, the pump run time per cycle at 50 gpm would be 7.0 minutes.
For each subsystem, the pump will operate up to 8 cycles per day (4 zones times two doses per zone per day) for a
maximum daily runtime of 8 x 7.0 = 56 minutes/day per pump at the design flow.
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Subsystem Supply Piping

Supply piping between the dosing tanks and dispersal subsystems will be 2-inch and 3-inch, SCH 40 PVC pipe with
solvent-welded joints. Using a target flow of 50 gpm, a Hazen-Williams C value of 130, a pipe ID of 2.047 inches, and
a water surface elevation of 1427 feet in the dosing tanks, the pump heads for the 16 subsystems are summarized in
Table 4. The table also includes pump selections for each subsystem based on the design flow and head.

Subsystem Zone Piping

Subsystem zone piping between the automatic distributing valve and the four disposal zones will be made up of a
combination of 1.5-inch and 2-inch diameter, SCH 40 PVC pipe. The length of 1.5-inch and 2-inch pipe in the
subsystem zone piping will be adjusted for each zone such that the head seen at the automatic distributing valve is
the same for all four zones. The calculations for all 16 subsystems are rather tedious and have to take into account
differences in elevation and pipe lengths. These are summarized in Table 5. The head in each subsystem calculated
at the automatic distributing valve is an input to Table 4, which calculates head on the supply piping for the 16
subsystems.

Slope Buffer Determination

Buffers may be needed on steep slopes to prevent hydraulic overloading from a series of parallel, contiguous
application zones down the slope. The general guideline is to consider slope buffers where the horizontal distance
between upper and lower laterals exceeds 50 feet, or where the elevation drop between upper and lower laterals
exceeds 6 feet.

Each zone has five parallel laterals spaced 5 feet apart, so the distance between the upper and lower laterals is 20
feet. The elevation difference between the upper and lower laterals within the zone will not exceed 6 feet for slopes
less than 30 percent.

Recommendations for slope buffers were provided by the soil scientist. Within a subsystem, a minimum 20 foot
buffer is being provided between the lower lateral of an upslope zone and the upper lateral of the next downslope
zone. Between different subsystems, a minimum 25 foot buffer is being provided between the lower lateral of an
upslope subsystem zone and the upper lateral of the next downslope subsystem zone.

Standby Disposal Areas

Standby disposal areas amounting to 100 percent of the required primary disposal area are shown in Figure 7. A
total of 7.2 acres is required for the primary system, including allowances for zone layout and buffers between
subsystems. The standby areas have been laid out to provide at least this amount of acreage in Lily IIl and Lily I soils.

System Reliability

A standby generator will be provided at the flow distribution/dosing pump station. The generator will be a 75 KW,
240-volt, single-phase generator fueled by LP gas. A 1,000-gallon LP tank will be installed for fuel.

The dosing pump control panel will be furnished with a cellular telemetry unit to notify operations and maintenance
personnel in the event of a problem.

All STEP pump control panels will have a receptacle for connection to a 240-volt, single-phase, portable standby
generator. A suitable, trailer-mounted, standby generator will be provided as part of the scope of work.

Spare pumps of each size and type and spare pump vault filter elements will be kept on site in the maintenance
building. Likewise, spare automatic distributing valves, air valves, and hydrosplitters will also be kept on hand.
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DOSING SUPPLY PUMP HEAD CALCULATIONS

TABLE 4

Auto.Distr. |Dosing Supply Supply Pipe Dosing Valves/ Auto.Dist. |Total Total Orenco
Subsystem |Valve Tank WS  [Static LPP Zone Feed |[Line Line Pump Friction Velocity Pump Val |Fittings Fittings Valve Friction Pump Pump
Elev., ft. Elev., ft. Head, ft. |Head, ft. Dia.,in. Length, ft. |Flow, gpm [Loss, ft. ft./sec. V"2/2¢g Total K Total K Loss, ft. Loss, ft. Loss, ft. Head, ft. |Model
1 1451 1427 24 8.5 2.047 180 51 10.196 4.972 0.384 10 4 5.375 15.0 30.571 63.071 PF5010
2 1451 1427 24 7.8 2.047 699 51 39.594 4.972 0.384 10 4 5.375 15.0 59.969 91.769 PF5015
3 1463 1427 36 7.6 2.047 241 51 13.651 4.972 0.384 10 4 5.375 15.0 34.026 77.626 PF5015
4 1464 1427 37 11.3 3.042 708 51 5.836 2.251 0.079 10 4 1.102 15.0 21.938 70.238 PF5010
5 1472 1427 45 14.9 2.047 399 51 22.601 4.972 0.384 10 4 5.375 15.0 42976 102.876 PF5015
6 1490 1427 63 10.7 3.042 1037 51 8.548 2.251 0.079 10 4 1.102 15.0 24.650 98.350 PF5015
7 1504 1427 77 6.7 3.042 1046 51 8.622 2.251 0.079 10 4 1.102 15.0 24,724 108.424 PF5030
8 1529 1427 102 14.1 3.042 1238 51 10.205 2.251 0.079 10 4 1.102 15.0 26.307| 142.407 PF5030
9 1541 1427 114 12.1 3.042 1332 51 10.980 2.251 0.079 10 4 1.102 15.0 27.082 153.182 PF5030
10 1544 1427 117 8.7 3.042 1362 51 11.227 2.251 0.079 10 4 1.102 15.0 27.329| 153.029 PF5030
11 1457 1427 30 9.1 2.047 588 51 33.307 4.972 0.384 10 4 5.375 15.0 53.681 92.781 PF5015
12 1474 1427 47 9.4 3.042 598 51 4.929 2.251 0.079 10 4 1.102 15.0 21.031 77.431 PF5015
13 1475 1427 48 14.9 2.047 316 51 17.900 4.972 0.384 10 4 5.375 15.0 38.274| 101.174 PF5015
14 1490 1427 63 8.4 3.042 758 51 6.248 2.251 0.079 10 4 1.102 15.0 22.350 93.750 PF5015
15 1538 1427 111 10.5 3.042 814 51 6.710 2.251 0.079 10 4 1.102 15.0 22.812 144.312 PF5030
16 1538.5 1427 111.5 9.9 3.042 822 51 6.776 2.251 0.079 10 4 1.102 15.0 22.878| 144.278 PF5030

Assumptions:
1. Supply pipe: SCH 40 PVC.

2. LPP zone feed head from Table 5.
3. Pipe friction calculated using Hazen-Williams equation with C = 130.




TABLE 5

LPP ZONE FEED HEAD CALCULATIONS

AutoDistr. |Upper Design Dosing 1.5in. 1.5in. 2in. 2in. Globe Total
Valve Lateral Static Lateral Pump Feed Line Length, ft. |Pipe Friction Losss, ft. 1.5in. Fittings Fitting 2in. Fittings Fitting Valve Friction Zone Feed
Subsystem |Zone Elev.,ft. Elev., ft. |Head, ft. [Head,ft. [Flow,gpm [1.5in. |2 in. 1.5in. |2 in. V*2/28 Total K Loss, ft. |V*2/2g Total K Loss, ft. |Loss,ft. |Loss,ft. |Head, ft.
1 1 1451 1450 -1 3.5 51 0 31 0.000 1.756 1.054 0 0.000 0.384 3 1.152 3 5.908 8.408
2 1451 1442 -9 3.5 51 25 76 4.841 4.305 1.054 1 1.054 0.384 2 0.768 3 13.969 8.469
3 1451 1434 -17 3.5 51 53 108 10.263 6.118 1.054 1 1.054 0.384 4 1.536 3 21.971 8.471
4 1451 1442 -9 3.5 51 25 76 4.841 4.305 1.054 1 1.054 0.384 2 0.768 3 13.969 8.469
2 1 1451 1434 -17 3.5 51 53 110 10.263 6.231 1.054 1 1.054 0.384 2 0.768 3 21.316 7.816
2 1451 1439 -12 3.5 51 37 77 7.165 4.362 1.054 1 1.054 0.384 2 0.768 3 16.349 7.849
3 1451 1444 -7 3.5 51 20 46 3.873 2.606 1.054 1 1.054 0.384 2 0.768 3 11.301 7.801
4 1451 1450 -1 3.5 51 0 21 0.000 1.190 1.054 0 0.000 0.384 3 1.152 3 5.342 7.842
3 1 1463 1462 -1 3.5 51 0 15 0.000 0.850 1.054 0 0.000 0.384 3 1.152 3 5.002 7.502
2 1463 1455 -8 3.5 51 21 50 4.066 2.832 1.054 1 1.054 0.384 3 1.152 3 12.105 7.605
3 1463 1456 -7 3.5 51 15 52 2.905 2.945 1.054 1 1.054 0.384 3 1.152 3 11.057 7.557
4 1463 1462 -1 3.5 51 0 18 0.000 1.020 1.054 0 0.000 0.384 3 1.152 3 5.172 7.672
4 1 1464 1463 -1 3.5 51 20 0 3.873 0.000 1.054 1 1.054 0.384 2 0.768 3 8.695 11.195
2 1464 1457 -7 3.5 51 38 46 7.358 2.606 1.054 1 1.054 0.384 2 0.768 3 14.787 11.287
3 1464 1457 -7 3.5 51 16 114 3.098 6.457 1.054 1 1.054 0.384 3 1.152 3 14.762 11.262
4 1464 1463 -1 3.5 51 0 76 0.000 4.305 1.054 0 0.000 0.384 4 1.536 3 8.841 11.341
5 1 1472 1471 -1 3.5 51 0 135 0.000 7.647 1.054 0 0.000 0.384 4 1.536 3 12.183 14.683
2 1472 1471 -1 3.5 51 25 0 4.841 0.000 1.054 1 1.054 0.384 2 0.768 3 9.664 12.164
3 1472 1471 -1 3.5 51 22 0 4.260 0.000 1.054 1 1.054 0.384 2 0.768 3 9.083 11.583
4 1472 1471 -1 3.5 51 0 140 0.000 7.930 1.054 0 0.000 0.384 4 1.536 3 12.466 14.966
6 1 1490 1489 -1 3.5 51 17 19 3.292 1.076 1.054 1 1.054 0.384 2 0.768 2 8.191 10.691
2 1490 1480 -10 3.5 51 54 50 10.457 2.832 1.054 1 1.054 0.384 2 0.768 2 17.111 10.611
3 1490 1480 -10 3.5 51 53 54 10.263 3.059 1.054 1 1.054 0.384 2 0.768 2 17.144 10.644
4 1490 1480 -10 3.5 51 0 223 0.000 12.632 1.054 0 0.000 0.384 4 1.536 3 17.168 10.668
7 1 1504 1502 -2 3.5 51 0 22 0.000 1.246 1.054 0 0.000 0.384 3 1.152 3 5.398 6.898
2 1504 1499 -5 3.5 51 0 70 0.000 3.965 1.054 0 0.000 0.384 3 1.152 3 8.117 6.617
3 1504 1490 -14 3.5 51 53 36 10.263 2.039 1.054 1 1.054 0.384 2 0.768 3 17.125 6.625
4 1504 1490 -14 3.5 51 54 34 10.457 1.926 1.054 1 1.054 0.384 2 0.768 3 17.205 6.705
8 1 1529 1514 -15 3.5 70 1 181 0.348 18.419 1.986 1 1.986 0.723 2.5 1.809 3 25.562 14.062
2 1529 1525 -4 3.5 51 15 121 2.905 6.854 1.054 1 1.054 0.384 2 0.768 3 14.581 14.081
3 1529 1525 -4 3.5 51 15 120 2.905 6.797 1.054 1 1.054 0.384 2 0.768 3 14.524 14.024
4 1529 1528 -1 3.5 51 0 137 0.000 7.760 1.054 0 0.000 0.384 2 0.768 3 11.528 14.028

Assumptions:

1 Zone piping: SCH 40 PVC, 1.5 inch pipe has ID of 1.590 in; 2-in. pipe has ID of 2.047 in.
2. Nominal pump flow is 51 gpm.
3. Pipe friction calculated using Hazen-Williams formula with C = 130.
4. Hydrosplitter loss is calculated one-fifth of same size distributing valve loss.




TABLE 5 (continued)
LPP ZONE FEED HEAD CALCULATIONS

AutoDistr. |Upper Design Dosing 1.5in. 1.5in. 2in. 2in. Globe Total
Valve Lateral Static Lateral Pump Feed Line Length, ft. |Pipe Friction Losss, ft. 1.5in. Fittings Fitting 2in. Fittings Fitting Valve Friction Zone Feed
Subsystem |Zone Elev.,ft. Elev,, ft. |Head, ft. [Head,ft. [Flow,gpm [1.5in. |2 in. 1.5in. |2 in. V*2/2g Total K Loss, ft. |V*2/2g Total K Loss, ft. |Loss,ft. |Loss,ft. |Head, ft.
9 1 1541 1540 -1 3.5 51 15 0 2.905 0.000 1.054 1 1.054 0.384 2 0.768 3 7.727 10.227
2 1541 1534 -7 3.5 51 33 63 6.390 3.569 1.054 1 1.054 0.384 4 1.536 3 15.549 12.049
3 1541 1534 -7 3.5 51 0 187 0.000 10.592 1.054 0 0.000 0.384 5 1.920 3 15.513 12.013
4 1541 1534 -7 3.5 51 0 189 0.000 10.706 1.054 0 0.000 0.384 5 1.920 3 15.626 12.126
10 1 1544 1535 -9 3.5 51 6 130 1.162 7.364 1.054 1 1.054 0.384 4 1.536 3 14.116 8.616
2 1544 1541.5 -2.5 3.5 51 0 59 0.000 3.342 1.054 0 0.000 0.384 3.5 1.344 3 7.686 8.686
3 1544 1543 -1 3.5 51 2 16 0.387 0.906 1.054 1 1.054 0.384 2 0.768 3 6.116 8.616
4 1544 1540 -4 3.5 51 7 48 1.355 2.719 1.054 1 1.054 0.384 2.5 0.960 3 9.089 8.589
11 1 1457 1456 -1 3.5 51 2 23 0.387 1.303 1.054 1 1.054 0.384 2 0.768 3 6.513 9.013
2 1457 1456 -1 3.5 51 0.5 29.5 0.097 1.671 1.054 1 1.054 0.384 2 0.768 3 6.590 9.090
3 1457 1444 -13 3.5 51 24 157 4.647 8.893 1.054 1 1.054 0.384 2.5 0.960 3 18.555 9.055
4 1457 1450 -7 3.5 51 6 105 1.162 5.948 1.054 1 1.054 0.384 3.5 1.344 3 12.508 9.008
12 1 1474 1473 -1 3.5 51 5 20 0.968 1.133 1.054 1 1.054 0.384 2 0.768 3 6.924 9.424
2 1474 1464 -10 3.5 51 37 62 7.165 3.512 1.054 1 1.054 0.384 3 1.152 3 15.883 9.383
3 1474 1464 -10 3.5 51 34 71 6.584 4.022 1.054 1 1.054 0.384 3 1.152 3 15.812 9.312
4 1474 1473 -1 3.5 51 0.5 34.5 0.097 1.954 1.054 1 1.054 0.384 2 0.768 3 6.874 9.374
13 1 1475 1474 -1 3.5 51 0 147 0.000 8.327 1.054 0 0.000 0.384 3 1.152 3 12.479 14.979
2 1475 1473 -2 3.5 51 23 0 4.454 0.000 1.054 1 1.054 0.384 2 0.768 3 9.276 10.776
3 1475 1473 -2 3.5 51 29 0 5.616 0.000 1.054 1 1.054 0.384 2 0.768 3 10.438 11.938
4 1475 1464 -11 3.5 51 80 31 15.491 1.756 1.054 1 1.054 0.384 3 1.152 3 22.454 14.954
14 1 1490 1483 -7 3.5 51 1 121 0.194 6.854 1.054 1 1.054 0.384 2 0.768 3 11.870 8.370
2 1490 1483 -7 3.5 51 18 59 3.486 3.342 1.054 1 1.054 0.384 2.5 0.960 3 11.842 8.342
3 1490 1482 -8 3.5 51 24 57 4.647 3.229 1.054 1 1.054 0.384 2.5 0.960 3 12.891 8.391
4 1490 1489 -1 3.5 51 0 28 0.000 1.586 1.054 0 0.000 0.384 3 1.152 3 5.738 8.238
15 1 1538 1530 -8 3.5 51 14 127 2.711 7.194 1.054 1 1.054 0.384 2.5 0.960 3 14.919 10.419
2 1538 1534.5 -3.5 3.5 51 4 84 0.775 4.758 1.054 1 1.054 0.384 2.5 0.960 3 10.547 10.547
3 1538 1537 -1 3.5 51 12 14 2.324 0.793 1.054 1 1.054 0.384 2 0.768 3 7.939 10.439
4 1538 1534 -4 3.5 51 0.5 106.5 0.097 6.033 1.054 1 1.054 0.384 2 0.768 3 10.952 10.452
16 1 1538.5 1529 -9.5 3.5 51 12 151 2.324 8.553 1.054 1 1.054 0.384 2.5 0.960 3 15.892 9.892
2 1538.5 1534.5 -4 3.5 51 0 107 0.000 6.061 1.054 0 0.000 0.384 3.5 1.344 3 10.405 9.905
3 1538.5 1538.5 0 3.5 51 24 0.194 1.359 1.054 1 1.054 0.384 2 0.768 3 6.376 9.876
4 1538.5 1538.5 0 3.5 51 3 19 0.581 1.076 1.054 1 1.054 0.384 2 0.768 3 6.480 9.980

Assumptions:

1 Zone piping: SCH 40 PVC, 1.5 inch pipe has ID of 1.590 in; 2-in. pipe has ID of 2.047 in.
2. Nominal pump flow is 51 gpm.
3. Pipe friction calculated using Hazen-Williams formula with C = 130.
4. Hydrosplitter loss is calculated one-fifth of same size distributing valve loss.
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5.0 IMPLEMENTATION

Ownership and Operation

Since the system will be classified as a public sewer system, it will be turned over to a privately-owned public utility
following completion of construction. The public utility will own, operate, and maintain the sewer system.
Tentatively, IRM Utility, Inc. out of Knoxville, Tennessee has been selected as the privately-owned public utility for
the system.

Permitting

Several permits will be needed form TDEC for the sewer system, as follows:
Septic Subsurface Disposal System Permit (for large, alternative system).
Class V Underground Injection Control Permit.
State Operating Permit.

In addition, the disturbed area must be covered by a general stormwater permit for construction activities. The
general permit and SWPPP for the other, on-going, land-disturbing activities at the development will be amended
by the site civil engineer, AD Engineering out of Chattanooga, Tennessee, to include the sewer lines and LPP disposal
area. Erosion and sediment control details will be included in the final plans for the sewer system.

No permits for pipeline crossings of regulated streams will be required for the sewer system. There are two crossings
over regulated streams in the fill above the culverts of existing and proposed road crossings. Likewise, there are no
encroachments in delineated wetlands by the sewer system. Stream and wetlands determinations for the
development, including the disposal area, have been performed by Davey Resource Group out of Nashville,
Tennessee.
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APPENDIX A
AMENITY 1 ARCHITECTURAL LAYOUT PLAN
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All plans are conceptual. These are not final and are
subject to change at Developer’s sole discretion

Kimley»Horn

Expect More. Experience Better.



o

CTIENGINEERS

APPENDIX B
TYPICAL SEPTIC/STEP TANK DRAWINGS




CTI PROJECT: C23041-01, DRAWING: C23041-01 0_C23041 TANK DETAILS (829361v12/7/19/24 3:36PM), LAYOUT: C21

DATE OF PRINT: 7/19/2024 4:14 PM
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9'/:9!19? Technical Data Sheet
Orenco’ PVA-Series Pumps

Applications General

Orenco’s Submersible Effluent Pumps are used to transport PVA-Series pumps are constructed of fightweight, corrosion-resistant
screened effluent (with low TSS counts) from septic tanks or stainless steel and engineered plastics. The liquid end is cleanable
separate dosing tanks. in the field with common tools. These pumps meet UL requirements

and are CSA certified to US and Canadian safety standards for

Orenco’s PVA-Series 4in (100mm) Submersible Effluent Pumps are
effluent pumps.

designed to be used in a variety of Orenco pumping packages, typically
with an Orenco Biotube® ProPak™ Pump Package. PVA-Series pumps To specify this pump for your installation, require the following:
are only available for sale in a limited number of Orenco pumping

packages. * Run-dry capability

¢ 1/8in (3mm) bypass orifice for motor cooling and to prevent air
binding
¢ 1/8in (3mm) mesh intake screen to limit solids

* Composite Franklin Electric motors are rated for continuous use,
hermetically sealed motor housing for moisture-free windings, and
Kingsbury-type thrust bearing for thrust absorption

¢ Thermal overload protection trips at 203-221F (95-105°C)

e 16AWG, 3-conductor Type SOOW 600V motor cable (suitable for
Class |, Division 1 and Division 2 applications)

o Five year warranty from date of manufacture on liquid end against
defects in materials or workmanship

Standard Models
PVA100511, PVA300511, PVA500511 ;

Product Code Diagram
PVA[ Jo511 -[ |
—l‘CLK = ClickTight™ compatible

Voltage, nameplate:

Frequency:
1 = 1-phase 60Hz
Horsepower (kW):
05 = 1/2hp (0.37)
OrencoPVA100511, PVA300511, and PVA500511 pumps Norminal flow, gpm (L/sec):
10 = 10(0.6)
30 = 30(1.9
50 = 50(3.2)

Pump, Value Altemative Series

c@:}s ® Powered by

Franklin Electric
LR80SS0

LR2053896

Orenco Systems®  800-348-9843 ¢ +1 541-459-4449 « www.orenco.com NTD-PU-PVA-1

All product and performance assertions are based on proper design, installation, operation, and Rev.P: (2 gazfzg
maintenance according to Orenco’s current published documentation. 9

Orenco




Orenco“ Orenco® PVA-Series Pumps - Technical Data Sheet

Specifications
@ D
N &
£ 5 2 » ® =2 8
5 2 £ g & 8k ¥ g
e s =3 a’ae -— D = 8 3 EE s =
8% i< 8 2§ EE Bz : St S8 GE §E E°
PumpModel &2 == £ S8 2t &§ =2 &% SE S= E Sg
PVA100511* 1006 050037 1 115 120 124 125 1%inGFP? 22.0 (559) 16(406)  23(104) 300
PVA300511¢ 30(1.9 050037 1 115 120 119 121 1%inGFP 205 (521) 20508) 21095 300
PVA500511¢ 5032 050037 1 115 120 121 122 2SS 19.5 (495) 24(610)  24(109) 300

1. Discharge Is receptacie style NPT threaded, US nominal size, to accommodate Orenco discharge hose and valve assemblies. Consult your Orenco distributor about fittings t connect discharge assemblies to
metric-sized piping.

2. GFP = Glass-filled polypropylene

3 S8 = Stainless steel

4. ClickTight™ compatible

Materials of Construction

Discharge Glass-filled polypropylene (PVA100511 and PVA300511), stainless steel (PVAS00511)

Diffusers Glass-filled PPO (SABIC’s NORYL™ GFN3 resin)

Discharge bearing  Engineered thermoplastic (PEEK)

Impellers Celanese’s Celcon® acetal copolymer (PVA100511), Noryl GFN3 (PVA300511 and PVA500511)

Intake screen Polyethylene

Suction connection  Glass-filled polypropylene (PVA100511), stainless steel (PVA300511 and PVAS00511)

Drive shaft 7/16in hexagonal stainless steel, 300 series

Coupling Sintered stainless steel, 300 series

Shell Stainjess steel, 300 series

Cable 10ft (3.1m) 16/3 Type SOOW 600V motor cable (not compatible with Franklin Electric Super Stainless motors)
Motor Frankiin Electric composite motor filled with deionized water and propylene glycol for constant lubrication. Stainless steel shell.

-~
NTD-PU-PVA-1 Orenco Systems® ¢ 800-348-9843 » +1 541-459-4449 « www.orenco.com

Rev. 5 © 03/23
Page2of 3









Technical Data Sheet

Specifications
® )
N =
- ‘D _E 2 @\
E_ g & E e @5 2 B
:’ - 2 E @ @ i £ 25 = 5= - S >
58 g g 22 T2 59 © 2t £E =E £3 38
gs £ S 55 B85 %t F EB® SC E- s Eb
PumpModel &< X £ 2 &8 &8 = 85 8 =S5 =28 28
P1005111223 100.6) 05037 1 115 120 1015 12 1%InFRT  21.50 (546) 18 @57) 250113 300
P200511123 20013 050.37) 1 115 120 11.65 12 1%inFRT 222565 20608 24109 300
P300511123 0419 050370 1 115 120 1064 12 1 FRT  2250671) 22659  27(122) 300

1 Discharge Is female NPT threaded, US nominal size, to accommodate Orenco discharge hose and valve assemblies. Consult your Orenco Distributor about fittings to connect discharge assemblies to
melric-sized piping.

2 FAT = Fiberglass-reinforced thermoplastic

3 ClickTight™ compalible

Materials of Construction

Cable 10ft (3m) 16/3 Type SOOW 600V motor cable

Coupling Stainless steel, 300 series

Diffusers Engineered composite

Discharge Fiberglass-reinforced thermoplastic

Discharge bearing Nylatron®

Drive shaft Stainless steel, 300 series

Impellers Engineered composite

Intake Engineered composite

Intake screen Polypropylene

Motor Laser-welded 304L stainless stee! construction. Pentek XE Series motor incorporates encapsulated epoxy stator design and professional-
grade Class F insulation to provide long life in harsh environments. Each motor is 100% factory pressure tested and run tested.

Shell Stainless steel

NTD-PU-P-1 Orenco Systems® » 800-348-9843 » +1 541-459-4449 « www.orenco.com

Rev.2 © 01/22

Page 2 of 3









w ar T & & Tlechnical Data Sheet

& : ® - i - -
orenco Orenco” PF-Series 60Hz, 1-Phase Pumps

Specifications
. g = E 0
5% 3 3 Ef 3B 5. : 2 8 CE 3® 8

Pump Model g3 SE £ 88 &% 8§ = 55 = Ec == E8
PF100511° 1006 050037 1 115 120 127 127 1%inGFP 23.0 (584) 16(406)  26(12) 300
PF100511CV® 10(0.6) 0.50(0.37) 1 115 120 12.7 127 1%4in GFP 23.0 (584 16 (406) 26(12) 300
PF100512° 1006) 050037 1 230 240 63 63  1%inGFP 23.0 (584) 161406)  26(12) 300
PF100712%%*  10(06) 075056 1 230 240 83 83 1%in GFP 25.9 (656) 170432 30(19) 300
PF101012%%*  10(06) 100075 1 230 240 96 96 1%in GFP 27.9(709) 18(457)  33(19) 100
PF200511° 20013 050037 1 115 120 123 125  1%inGFP 22.3 (566) 18(457)  25(11) 300
PF200512° 20013 05003 1 230 240 64 65  1%inGFP 22.5(672) 18(457)  26(12) 300
PF201012*5* 20(1.3) 1.00 (0.75) 1 230 240 105 105 1%in GFP 28.4(721) 20 (508) 33(15) 100
PF201512* 20(1.3) 1500112 1 230 240 124 126  1%inGFP 34.0 (864) 246100  41(19 100
PF300511° 30(1.9) 050037 1 115 120 118 118  1%inGFP 21.3 (541) 20(508  28(13) 300
PF300512° 30(1.9) 050037 1 230 240 62 62  14inGFP 213 (541) 20608  25(11) 300
PF300712° 30(19 075056 1 230 240 85 85  14inGFP 24.8 (630) 21633  29(13 300
PF3010124° 30(19 1.00(0.75) 1 230 240 104 104 1%in GFP 27.0 (686) 22 (559) 32(15) 100
PF3015124 30(1.9 150(.12 1 230 240 126 126  1%inGFP 32.8(833) 24(610)  40(18) 100
PF302012%%"  30(1.9) 2000149y 1 2% 240 110 110  1%inSS 355 (902) 26(660)  44(20) 100
PF303012°%™®  30(1.9) 3.00(2.23) 1 230 240 16.8 16.8 1%4in SS 44.5 (1130) 33(838) 54 (24) 100
PF305012%%%®  30(1.9) 500873 1 230 240 256 258  1%inSS 66.5(1689)  53(1346)  82(37) 100
PF500511° 5032 050037 1 115 120 121 121 2nSS 20.3(516) 246100  27(12) 300
PF500512° 5082 050037 1 230 240 62 62 . 2inSS 20.3 (516) 24610)  27(12 300
PF500712° 5032) 075056 1 230 240 85 85 2nSS 23.7 (602) 25635 3114 300
PF501012° 5032 100075 1 230 240 101 101 2nSS 27.0 (686) 26(660)  35(16) 100
PF501512* 5082 150112 1 230 240 125 126 2nSS 32.5 (826) 076  41(19 100
PFR03012*5™  50(32) 3.00L2.23) 1 230 240 177 177 2nSS 520(1321)  37(040)  55(25 100
PFROS0125¢™  50(32) 5.00Q873) 1 230 240 262 264 2nSS 77.0(1956)  55(1397)  64(29) 100
PF751012° 7547 100075 1 230 240 99 100 2nSS 27.0 (686) 27(686)  34(15 100
PF751512 7547 1500112 1 230 240 121 123 2nSS 33.4 (849) 30(762)  44(20) 100

1. GFP = glass-filed polypropylene; SS = stainless stegl. The 1 1/4in NPT GFP discharge is 2 7/8in octagonal across flats; the 1 1/4in NPT SS discharge is 2 1/8in octagonal across flats; and the 2in NPT SS
discharge is 2 7/8in hexagonal across fiats. Discharge is NPT threaded receptacle-style port, US nominal size, to accommodate Orenco discharge hose and valve assemblies. Consult your Orenco distributor
ahout fittings to connect hose and valve assemblies fo metnic-sized piping.

2. Minlmum liquid level is for single pumps when installed in an Orenco Biotube Pump Vault or Universal Flow Induicer. In other applications, minimum liquid level should be top of pump. Consult Orenco for more
information.

3. Weight Includes carton and 10ft (3m) cord.

4, High-pressure discharge assembly required.

5. Do not use cam-lock option (Q) on discharge assembly.

6. Custom discharge assembly required for these pumps. Contact Orenco.

7. Capacitor pack (sold separately or installed in a custom control panel) required for this pump. Contact Orenco.
8. Torque locks are available for all pumps, and they are supplied with 3hp and 5hp purmps.

9. ClickTight™ compatible.

"~
NTD-PU-PF-1 Orenco Systems® ¢ 800-348-9843  +1 541-4598-4449  www.orenco.com
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APPENDIX E
TYPICAL LOW-HEAD EFFLUENT PUMP
DATA SHEETS




























HYDROMATIC DIMENSIONAL DATA

SH EF 40 Wholesale ProductsJPage: 6628(—)?
SUBMERSIBLE HIGH HEAD EFFLUENT Pated: January

«— 3-7/8" —»«—6-5/8" (168.27)—
(98'42)<§ «—5" (127)—>

/N

DISCHARGE
1-1/2" NPT

FLOAT
SWITCH

11-3/8"
(288.92)

o S0
\[/ U 2 608) ( | )

All dimensions in inches. Metric for international use. Component dimensions may vary + 1/8 inch. Dimensional data not for
construction purpose unless certified. Dimensions and weights are approximate. On/Off level adjustable. We reserve the right
to make revisions to our product [s} and the product {s) specifications without notice.

# PENTAIR



ELECTRICAL DATA

HYDROMATIC

S H E FAO | | Wholesale Products JPage: 662[[))[-):13
SUBMERSIBLE HIGH HEAD EFFLUENT Pated: January

MODEL: SHEF40

R.P.M. 1550
MOTOR TYPE SHADED POLE WITH THERMAL OVERLOAD, OIL FILLED
MOTOR PROTECTION AUTOMATIC RESET / OVERLOAD PROTECTED
HP VOLTAGE PHASE NEC CODE SERVICE FACTOR FULL LOAD AMPS
115 12.0
4 1 - 1
230 6.5

#» PENTAIR



HYDROMATIC " * TECHNICAL DATA

S H E I:A O Wholesale Products JPage: 66283(-]?
SUBMERSIBLE HIGH READ EFFLUENT Pated: January

MODEL: SHEF40
Physical Data
DISCHARGE SIZE 172" NPT
SOLIDS SIZE E/
IMPELLER TYPE VORTEX
CABLE LENGTH 10" STANDARD
20" OPTIONAL
PAINT PAINTED AFTER ASSEMBLY, DARK GREEN, WATER REDUCIBLE ENAMEL,
ONE COAT, AIR DRIED.
Temperature
MAXIMUM LIQUID 140°F

MAXIMUM STATOR -
OIL FLASH POINT -

Technical Data

POWER CORD TYPE SJTW
. - | MOTOR HOUSING CAST IRON
S S | CASING CAST IRON
2 S |IMPELLER THERMOPLASTIC
@ = | MOTOR SHAFT STEEL
< & |HARDWARE STAINLESS STEEL
“0" RINGS BUNA-N

MECHANICAL SEALS

Standard: | CARBON / CERAMIC
UPPER BEARING N/A
LOWER BEARING SINGLE ROW-BALL

D PENTAIR
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TYPICAL DOSING PUMP TANK DRAWINGS




(829361v12/7/19/24 4:20PM), LAYOUT: C23

DRAWING: C23041-01 0_C23041 TANK DETAILS

CTI PROJECT: C23041-01,

DATE OF PRINT: 7/18/2024 4:21 PM

20"

74 4 3

138"

FIBERGLASS GASKETED
LID W/ SS BOLTS

24" DIA PVC RISER (BONDED
TO TANK ADAPTER WITH
RECOMMENDED ADHESIVE)

CONDUIT TO
CONTROL PANEL

CONDUIT TO
CONTROL PANEL

FLEXIBLE DISCHARGE
HOSE (SEE DETAIL)

DISCHARGE VALVE
BOX (TYP)

MIN 20" @ CONCRETE|
OPENING W/ COVER

132"

FLEXIBLE DISCHARGE
HOSE (SEE DETAIL)

LEVEL CONTROL
FLOAT SWITCH
ASSEMBLY (3 FLOATS)

312"

15,000 GAL DOSING TANK PLAN (TYP OF 4)

NOT TO SCALE

THIS DRAWING IS AN INSTRUMENT OF SERVICE
OWNED BY CT| ENGINEERS, INC. (CTI), WHICH
SHALL BE DEEMED THE AUTHOR AND WHICH
SHALL RETAIN ALL STATUTORY AND COMMON
LAW RIGHTS, INCLUDING COPYRIGHTS. THIS
DRAWING SHALL NOT BE SCANNED, COPIED,
OR DISTRIBUTED TO OTHERS IN ANY FORM OR
USED FOR ANY OTHER PURPOSE OR PROJECT
WITHOUT PRIOR WRITTEN CONSENT OF CTI. CTI
IS NOT RESPONSIBLE FOR CONSEQUENCES
RELATED TO UNAUTHORIZED USE OR REUSE
OF THIS DRAWING OR PORTIONS THEREOF.

]
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=

<

a
12}
z
o
Dl
3|2
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X

3]

0

w

a

]

z

o a

z Z g u
o iy Q|2 a
HE B
o a 50§

FIBERGLASS GASKETED
LID W/ SS BOLTS

24" DIA PVC RISER (BONDED
TO TANK ADAPTER WITH
RECOMMENDED ADHESIVE)
TANK ADAPTER £

(CAST OR BOLTED) < %x

6" SCH 40 PVC
SANITARY INLET TEE

RUBBER BOOT SEAL
2" SCH 40 PVC PIPE WSS CLAMPS
FROM FLOW
DISTRIBUTION PUMPS
6" SCH 40 PVC PIPE

—MIN 20" & CONCRETE
OPENING W/ COVER

EL: 1436.0'

S S S SSANSS
PRSI

WS
b

LIQUID LEVEL 7

PUMPS ON
PUMPS OFF

e

15,000 GAL PRECAST
PUMP TANK

GRADE MAY VARY

S

CONDUIT TO
CONTROL PANEL

312" LENGTH x 132" WIDTH

THREADED
PVC UNION
FLEXIBLE
PVC PIPE

PVC SPLICE BOX
W/ CORD GRIPS _

EFFLUENT PUMPS
AND FILTER VAULT

FIBERGLASS GASKETED
LID W/ SS BOLTS

30" 2 PVC RISER W/ GROMMET(S)
(BONDED TO TANK ADAPTER W/
RECOMMENDED ADHESIVE)

1) OR PVC HOSE,
PIPING BALL VALVE

FLEXIBLE DISCHARGE HOSE

954 (SEE DETAIL)
8o

2" 3 PVC EFFLUENT SUPPLY LINE
TO DISPOSAL ZONES

TANK ADAPTER
{CAST OR BOLTED)

LEVEL CONTROL
FLOAT ASSEMBLY

FLOW INDUCER
BRONZE CHECK VALVE

13" @ INLET HOLES
AROUND PERIMETER OF
FILTER VAULT

118" (OR AS REQUIRED TO REACH WITHIN 2" OF BOTTOM)

DUPLEX HIGH HEAD
EFFLUENT PUMPS

FILTER CARTRIDGE,
36" HIGH

DRAIN PORT W/
NEOPRENE FLAP CHECK

" GAP

MIN 6° CRUSHED
STONE

GENERAL NOTES ON SEPTIC AND DOSING TANKS:

1.

PRECAST CONCRETE TANKS SHALL BE FROM A NPCA-CERTIFIED MANUFACTURER
WHOSE TANKS HAVE BEEN APPROVED BY TDEC. TANKS SHALL BE FROM BARGER &
SONS PRECAST, OR EQUAL.

INSTALL TANKS LEVEL AND PLUMB IN ACCORDANCE WITH THE MANUFACTURER'S
WRITTEN INSTRUCTIONS AND AS SHOWN ON THE DRAWINGS. SOIL COVER OVER TANK
SHALL BE NOT LESS THAN 12 INCHES NOR MORE THAN 36 INCHES.

TANKS SHALL BE INSTALLED ON UNIFORM CRUSHED STONE BEDDING AT LEAST &
INCHES THICK, WHERE ROCK IS ENCOUNTERED IN TANK BOTTOM, OVER-EXCAVATE
ENTIRE BOTTOM AREA AT LEAST 12 ADDITIONAL iNCHES AND BRING BACK UP WITH
COMPACTED CRUSHED ROCK. TOP 6-INCH LAYER OF CRUSHED ROCK SHALL BE #57
STONE.

BACKFILL TANKS USING SUITABLE SOIL FREE FROM LARGE ROOTS OR LARGE
{GREATER THAN 2-INCH) ROCKS. COMPACT IN 8-INCH THICK LIFTS. UNTIL TANKS CAN
8E BACKFILLED, PROTECT TANKS FROM WATER ACCUMULATING IN TANK PITS (WHICH
CAN CAUSE FLOTATION).

ACCESS RISERS SHALL BE RIBBED PVC AND SHALL EXTEND ABOVE FINISHED GRADE
APPROXIMATELY 4 TO 6 INCHES. ATTACH RISERS TO TOPS OF TANKS USING SUITABLE
ADAPTOR RINGS. PROVIDE SECURED, GASKETED FRP LIDS HAVING STAINLESS STEEL
HARDWARE.

PROTECT NON-TRAFFIC RATED TANKS FROM VEHICULAR TRAFFIC USING FENCES,
BOLLARDS, OR OTHER SUITABLE FIXED BARRIERS.

TANKS SHALL BE FILLED WITH CLEAN WATER AND TESTED FOR LEAKAGE FOLLOWING
INSTALLATION.

FOR SEPTIC/DOSING TANKS INSTALLED IN SERIES, THE INLET OF THE SECOND TANK
SHALL BE SET 1 TO 2 INCHES BELOW THE OUTLET OF THE FIRST TANK.

AMENITY | SEWER SYSTEM
15,000 GAL PUMP /SEPTIC TANK
PLAN AND SECTION
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APPENDIX G
DOSING PUMP SELECTION

Table 4 in the report shows the TDH calculations for the dosing pumps for the 16 disposal
subsystems. There are 4 zones in each subsystem. The head on all 4 zones has been adjusted
through piping configuration so that the dosing head on all 4 zones is equal, regardless of the
location of the zones with respect to the location of the automatic distribution valve. Calculations
for this are included in Table 5 in the report. Basically, these adjustments have been accomplished
through varying lengths of 1.5-inch and 2-inch feed piping between the automatic distribution
valve and the feed manifold of each zones. The automatic discharge valve has 1.5-inch
connections, and the zone feed manifold is 2-inch. The resulting feed head for each subsystem is
included in the Table 4 pump head calculations.

For example, the feed head on all 4 zones for Subsystem 1 has been adjusted through varying
lengths of 1.5-inch and 2-inch feed line to achieve a uniform feed head of 8.5 feet at the outlet of
the automatic distribution valve, as shown in Table 5. This zone feed head is entered into the TDH
calculation for Subsystem 1 in Table 4 in the report.

Table 4 also shows the pump selections, based on Orenco PF Series effluent pumps designed for
nominal 50 gpm flows. There are three pumps being used. These are shown below, along with the
pump design points:

PF5010 - 1 hp, 51 gpm at 73 feet curve operating point
Subsystem 1 - 51 gpm at 63.1 ft. TDH
Subsystem 4 - 51 gpm at 70.2 ft. TDH
PF5015 - 1.5 hp, 51 gpm at 99 feet curve operating point
Subsystem 2 - 51 gpm at 91.8 ft. TDH
Subsystem 3 - 51 gpm at 77.6 ft. TDH
Subsystem 5 - 51 gpm at 102.9 ft. TDH
Subsystem 6 - 51 gpm at 98.4 ft. TDH
Subsystem 11 - 51 gpm at 92.8 ft. TDH
Subsystem 12 - 51 gpm at 77.4 ft. TDH
Subsystem 13 - 51 gpm at 101.2 ft. TDH
Subsystem 14 - 51 gpm at 93.8 ft. TDH
PF5030 - 3 hp, 51 gpm at 174 feet curve operating point
Subsystem 7 - 51 gpm at 108.4 ft. TDH
Subsystem 8 - 51 gpm at 142.4 ft. TDH
Subsystem 9 - 51 gpm at 153.2 ft. TDH
Subsystem 10 - 51 gpm at 153.0 ft. TDH
Subsystem 15 - 51 gpm at 144.3 ft. TDH
Subsystem 16 - 51 gpm at 144.3 ft. TDH
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With only a couple of exceptions, the design TDH heads for the subsystems are below the
operating curve heads produced by the respective pumps. In such cases, the dosing pumps will
need to be throttled using the pump discharge valves to achieve the pump discharge head on the
operating curve associated with the design flow rate (51 gpm), so that the pumps do not run out
their curves and produce excessive flow. A threaded port is provided in each discharge valve box
to facilitate temporary attachment of a pressure gauge.

For example, Subsystem 2 has a design point of 51 gpm at 91.8 ft. TDH. The unthrottled PF5015
pump will produce 5 to 6 gpm more flow at this head. So, the pump discharge valve will be used
to artificially increase discharge head at the pump to 99 ft., which is the head associated with 51
gpm on the pump operating curve.

In two cases (Subsystems 5 and 13), the dosing pump design point is very slightly above the pump
operating curve for the desired flow rate. This may have a 1 to 2 gpm effect on pump flow, but it
avoids excessive throttling, should these subsystems be moved to the next higher pump.

36



CTI PROJECT: C23041-01, DRAWING: C23041-01 APPENDIX G PUMP CURVE (863837v3/9/9/25 11:53AM), LAYOUT: CTI 8.5x11 P

450

400

350

300

260

200

Jotal dynamic head (TDH) in feet

700

o0

il | 1] |
\PF50 Series, 60Hz, 0.5-5.0hp |

51 gpm

PF5030)

PF5075)

|
|
|
|
|~ Design flow rate
|
|
|
|
|
|
|
|
[
|
|

1PF5010)

PF5007|

PF5005

0 70

CTIENGINEERS
1122 RIVERF

IT PARKWAY
AAAAAAAAAAAAAAAAAA
222222222222

20 0 4 s 60 0 & D
Flow in gallons per minute (qom)

RIVER GORGE RANCH SEWER SYSTEM

APPENDIX G
PUMP CURVES

THUNDER ENTERPRISES C24009-01







orenco-z Orenco” PF-Series 60Hz, 1-Phase Pumps -

w a1 e wr  lechnical Data Sheet

Specifications
g g
B 3 2 8

% qé g o é é §'§ = 2 = o %’ >

5% 8 3 E® 3B Bs; 3f 8E JE BE i3
PumpModel &3 S£2 £ St 55 &gt = 2% 8= £ 2= E&
PF100511° 1006 0500379 1 115 120 127 127  1%inGFP 23.0(584) 16(408)  26(12) 300
PFI00511CY® 1006 050037 1 115 120 127 127  1%inGFP 23.0(584) 16(408)  26(12) 300
PF100512° 10(0.6) 0500377 1 230 240 63 63  1%InGFP 23.0 (584) 16(406)  26(12) 300
PF100712%*  10(06) 075056 1 230 240 83 83  1%4inGFP 259 (658) 17432 30(19) 300
PF101012 ®8* 10(0.6) 1.00 (0.75) 1 230 240 96 96 1%4in GFP 279709 18 (457) 33(15 100
PF200511 ® 20(1.3) 0.50(0.37) 1 115 120 123 125 1%in GFP 22.3 (566) 18 (457) 25(11) 300
PF200512° 2003 050037 1 230 240 64 65  14inGFP 225(572) 18(457)  26(12) 300
PF201012 +&® 20(1.3) 1.00(0.75) 1 230 240 10.5 105 1%in GFP 284 (721) 20 (508) 33(19) 100
PF201512%5 2003 1500112 1 230 240 124 126  1%inGFP 34.0 (864) 24610y 41(19) 100
PF300511° 30(1.9 050037 1 115 120 118 118  1%inGFP 21.3(541) 20(508)  28(13) 300
PF300512° 30019 050037 1 230 240 62 62  14inGFP 21.3(541) 20508  25(11) 300
PF300712° 30019 075056 1 230 240 85 B85  14nGFP 24.8 (630) 21533  29(13 300
PF301012%° 3019 1000759 1 230 240 104 104  1%inGFP 27.0 (686) 2(E59  32(15 100
PF3015124% 30(1.9 1500120 1 230 240 1286 126  1%inGFP 32.8(833) 24(610)  40(18) 100
PF302012%%7  30(1.9) 200(149 1 230 240 110 110 1%inSS 355 (902) 26(660) - 44 (20) 100
PF3030125%%  30(1.9) 300Q223) 1 230 240 168 168  1%inSS 445(1130)  33(838)  54(24) 100
PF305012°%™®  30(1.9) 5.00(3.73) 1 230 240 256 25.8 1%in SS 66.5 (1689) 53 (1346) 82 (37) 100
PF500511® 503.2) 050(0.37) 1 115 120 121 121 2in SS 20.3(516) 24 (610) 27(12) 300
PF500512° 50320 050037 1 230 240 62 62  2nSS 20.3(516) 24(610)  27(19) 300
PF500712° 5032 075056 1 230 240 85 85  2nSS 23.7 (602) 25(635)  31(14) 300
PF501012° 50(32) 100075 1 230 240 101 101 2nSS 27.0 (686) 26(660) - 35(16) 100
PF501512* 50(32) 150(1.42) 1 230 240 125 126  2nSS 32.5(826) 30762  41(19 100
PF50301245%%  50(32) 300223 1 230 240 177 177 2nSS 520(1321)  37(940)  55(25) 100
PF5050125%%®  50(32) 500373 1 230 240 %62 264  2nSS 77.0(1956)  55(1387)  64(29) 100
PF751012° 7547 100078 1 230 240 99 100 2nSS 27.0 (686) 27686  34(15 100
PF751512 7547 1500112 1 230 240 121 123 2nSS 33.4(348) 30(762)  44(20) 100

1. GFP = glass-filled polypropylene; SS = stainless steel. The 1 1/4in NPT GFP discharge is 2 7/8in oclagonal across fials; the 1 1/4in NPT SS discharge is 2 1/8in octagonal across flats; and the 2in NPT SS
discharge is 2 7/8in hexagonal across flats. Discharge is NPT threaded receplacie-style port, US nominal size, to accommodate Orenco discharge hose and valve assemblies. Consult your Orenco distribistor
about fittings fo connect hose and valve assembiies fo metric-sized piping.

2. Minimum liquid level is for single pumps when installed in an Orenco Biotube Pump Vault or Universal Flow Inducer. In other applications, minimum liquid level should be top of pump. Consult Orenco for more
information.

3. Weight Includes carton and 10f {3m) cord.

4. High-pressure discharge assembly required,

5. Do not use cam-lock option (Q) on discharge assembly.

6. Custom discharge assembly required for these pumps. Contact Orenco.

7. Capacifor pack (sold separately or installed in a custom control panel) required for this pump. Contact Orenco.
8. Torque locks are available for all pumps, and they are supplied with 3hp and 5hp pumps,

9. ClickTight™ compatible.

L.
NTD-PU-PF-1 Orenco Systems® ¢ 800-348-9843 ¢ +1 541-459-4449 « www.orenco.com
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EXTRA HIGH INTENSITY SOIL MAP




Client: Thunder Enterprises
Location: River Gorge Ranch
Restaurant, Cabins, and Amenities
County: Marion
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GENERAL NOTES ON LPP DISPOSAL AREAS

1. THE CONTRACTOR INSTALLING THE SEPTIC SYSTEM MUST BE APPROVED BY TDEC FOR
SUCH WORK.

2. INSTALL EROSION AND SEDIMENT CONTROLS PRIOR TO BEGINNING LAND DISTURBING
ACTIVITIES.

3. FLAG BOUNDARIES OF DRAINAGE-WAY BUFFERS PRIOR TO STARTING CONSTRUCTION.
CLEARING OR CONSTRUCTION ACTIVITIES ARE NOT ALLOWED IN THE BUFFER ZONES,
EXCEPT FOR PIPE CROSSINGS, WHICH SHALL BE DONE PERPENDICULAR TO THE
DRAINAGE-WAY.

4. ESTABLISH MEANS (SWALES, DITCHES, ETC) TO DIVERT DOWN-SLOPE RUNOFF AWAY
FROM DISPOSAL ZONES AS SHOWN ON THE DRAWINGS.

5. UNDER NO CIRCUMSTANCES WILL CONSTRUCTION WORK BE ALLOWED IN THE DISPOSAL
AREAS WHEN SOILS ARE TOO WET. SOIL WETNESS WILL BE DETERMINED BY A SOIL
SCIENTIST OR OTHER ENVIRONMENTAL PROFESSIONAL.

6. CONSTRUCTION EQUIPMENT USED IN THE DISPOSAL AREAS SHALL BE TRACKED,
LIGHTWEIGHT EQUIPMENT TO AVOID SOIL COMPACTION. VEHICULAR TRAFFIC ACROSS
DISPOSAL AREAS, PARTICULARLY WHEEL TRAFFIC, IS NOT ALLOWED.

7. REMOVE ALL VEGETATION FROM THE DISPOSAL AREAS, MULCH BRUSH AND SMALL TREES
USING FOREST MULCHER. FOR TREES LARGER THAN 3-INCHES, CUT THE TREES FLUSH
WITH THE GROUND AND REMOVE THE CUT TREES AND LEAVE STUMPS IN PLACE. GRIND
OUT STUMPS ONLY WHERE REQUIRED FOR LATERAL INSTALLATION .

8. USING GPS SURVEY EQUIPMENT, LOCATE AND MARK THE CORNERS OF THE SUBSYSTEMS
AND INCLUDED DISPOSAL ZONES.

9. EXCAVATE LPP LATERAL TRENCHES LEVEL AND ON CONTOUR. CENTER-TO-CENTER
SPACING OF ADJACENT LATERAL TRENCHES SHALL NOT BE LESS THAN 5 FEET.

10. FOLLOWING INSTALLATION OF LPP PIPING, TESTING, BALANCING, AND MEDIA
INSTALLATION (AS DESCRIBED BELOW), BACKFILL THE TRENCHES USING SIDE-CAST
MATERIAL FROM LATERAL TRENCH EXCAVATION. REMOVE LARGE ROOTS AND LARGE
STONES (LARGER THAN 2 INCHES) FROM BACKEFILL PRIOR TO PLACEMENT. TAKE CARE
NOT TO DISTURB STONE ENVELOPE OR PIPING. LIGHTLY COMPACT BACKFILL USING ONE
PASS OF A TURF TIRE WHEEL OF A GARDEN TRACTOR. SPREAD AND SMOOTH OUT ANY
EXCESS EXCAVATED BACKFILL. DRESS TOP OF BACKFILL IN TRENCHES LEVEL WITH
ADJACENT GRADE.

11. SEED AND MULCH ALL DISTURBED AREAS FOLLOWING CONSTRUCTION. WEATHER
PERMITTING, SEEDING AND MULCHING SHALL FOLLOW COMPLETION OF CONSTRUCTION IN
EACH DISPOSAL SUBSYSTEM BY NO MORE THAN 30 DAYS. SEED SHALL BE AS SPECIFIED IN
THE SPECIFICATIONS. MAINTAIN SEEDING UNTIL PERMANENT VEGETATION IS
ESTABLISHED.

12. FOLLOWING COMPLETION OF CONSTRUCTION IN A SUBSYSTEM, INSTALL PERMANENT
CORNER MARKER POSTS AT THE CORNERS OF EACH DISPOSAL ZONE AS SHOWN ON THE
DRAWINGS. ATTACH METAL TAGS TO POSTS HAVING ENGRAVED NUMBERS TO IDENTIFY
THE SUBSYSTEM AND ZONE.

NOTES ON PIPING INSTALLATION

1. ALL SUPPLY LINES AND LPP LATERALS SHALL CONSIST OF SCH 40 PVC PIPE WITH
SOLVENT WELDED JOINTS. UNLESS OTHERWISE NOTED ON THE DRAWINGS, SUPPLY LINES
SHALL BE 2-INCH DIAMETER; LATERALS SHALL BE 1.5-INCH DIAMETER. TEMPORARILY TAPE
OFF OR CAP OPEN ENDS OF PIPING DURING CONSTRUCTION TO PREVENT ENTRY OF DIRT
AND MUD. PRESSURE TEST SUPPLY PIPING USING CLEAN WATER FOLLOWING
INSTALLATION. CORRECT ANY LEAKS. FOLLOWING PRESSURE TESTING, FLUSH SUPPLY
PIPING WITH CLEAN WATER UNTIL WATER RUNS CLEAR.

2. ASSEMBLE LPP LATERAL PIPING AND DRILL HOLES IN PIPING OF THE SIZE AND SPACING AS
SHOWN ON THE DRAWINGS. EVERY FIFTH HOLE SHALL BE DRILLED ON THE OPPOSITE SIDE
OF THE PIPE FOR USE AS VENT HOLES. AFTER DRILLING HOLES, PULL MANDREL THROUGH
PIPE TO REMOVE INSIDE BURRS. INSTALL SNAP-ON GRAVEL SHIELDS OVER HOLES.

3. TEMPORARILY SUPPORT LPP PIPING IN TRENCH 6-INCHES OFF THE BOTTOM OF THE
TRENCH WITH THE HOLES FACING DOWN (EXCEPT FOR VENT HOLES). SUPPORT SPACING
SHALL NOT EXCEED 6 FEET, OR AS NECESSARY TO PREVENT EXCESSIVE DEFLECTION.

4. ATTACH A SHORT SECTION OF FLEXIBLE HOSE TO THE END TURN-UP OF EACH LATERAL.
TURN ON THE ASSOCIATED SUPPLY PUMP AND FLUSH EACH LINE IN SEQUENCE, USING
THE INLET VALVES.

5. REMOVE THE HOSES, AND INSTALL TEMPORARY 1/2-INCH PVC RISERS APPROXIMATELY 3.5
FEET LONG ON THE END TURN-UPS IN THE ZONE. TURN ON SUPPLY PUMP FOR THE ZONE
AND, USING THE VALVE AT THE INLET TO EACH LATERAL, ADJUST THE HEAD IN THE
LATERAL TO 3 FEET MEASURED AT THE END TURN-UP. CHECK PIPING FOR ANY LEAKS,
AND MAKE SURE THAT WATER FREELY FLOWS FROM ALL OF THE HOLES. REPAIR ANY
LEAKS. FOLLOWING BALANCING, REMOVE THE TEMPORARY RISER EXTENSIONS AND CAP
THE TURN-UPS.

6. INSTALL CRUSHED STONE MEDIA UNDER AND AROUND PIPE TO A DEPTH OF 2-INCHES
OVER PIPE (TOTAL OF AT LEAST 9 INCHES OF MEDIA DEPTH). INSTALL CLAY DAMS AT THE
INTERVALS INDICATED ON THE DRAWINGS. BE CAREFUL NOT TO BLOCK OFF HOLE WITH
GRAVEL SHIELDS DURING INSTALLATION. COVER STONE MEDIA WITH FILTER FABRIC OR
30-POUND ASPHALT-IMPREGNATED BUILDING PAPER.

7. BACKFILL TRENCHES IN THE ZONE AS DESCRIBED ABOVE BEFORE NEXT RAIN EVENT.

NOTES ON LILY | DISPOSAL AREA MODIFICATION

1. IN AREAS OF LILY | SOIL AS SHOWN ON THE DRAWINGS, WHICH HAVE LESS THAN 30
INCHES OF SOIL DEPTH OVER THE UNDERLYING LIMITING LAYER, IT WILL BE NECESSARY
TO MODIFY THE AREA BY INCORPORATION OF ADDITIONAL COVER SOIL IN ORDER TO
PROVIDE AT LEAST 30 INCHES OF SOIL DEPTH. ADDITIONAL SOIL COVER SHALL NOT
EXCEED 6 INCHES AND SHALL BE PLACED AS DESCRIBED BELOW TO AVOID A SHARP
INTERFACE BETWEEN NATIVE AND IMPORTED SOIL. AS NOTED ABOVE, NO WORK SHALL BE
DONE WHEN SOIL IS CONSIDERED TOO WET.

2. IMPORTED SOIL SHALL BE TOPSOIL, FREE FROM LARGE ROOTS AND LARGE ROCKS,
BORROWED FROM NEARBY LILY SOIL AREAS, PARTICULARLY LILY SHALLOW SOILS, WHICH
ARE OTHERWISE UNSUITABLE FOR LPP CONSTRUCTION. NO SOIL SHALL BE BORROWED
FROM DESIGNATED DRAINAGEWAY BUFFER ZONES.

3. PLOW THE DISPOSAL AREAS TO BE MODIFIED ON CONTOUR (PERPENDICULAR TO SLOPE)
TO A DEPTH OF AT LEAST 4 INCHES. STOCKPILE SOIL AROUND SIDES OF AREAS TO BE
MODIFIED, AND MOVE THE FILL INTO PLACE USING A SMALL TRACKED DOZER OR TRACKED
LOADER. EVENLY SPREAD UP TO 6 INCHES OF IMPORTED SOIL (AMOUNT AS NECESSARY
TO ACHIEVE REQUIRED OVERALL DEPTH), AND SMOOTH THE AREA OUT WITH A BLADE TO
ELIMINATE LARGE CLUMPS OR DEPRESSIONS.

4. MARK LOCATIONS OF TRENCHES, EXCAVATE THE LATERAL TRENCHES, AND INSTALL LPP
PIPING AS DESCRIBED IN THE PRECEDING SECTIONS.

5. LILY 1 SOIL MODIFICATION IS LIMITED TO SLOPES OF LESS THAN 20 PERCENT.

6. PRIOR TO PLACING FILL IN LILY 1 AREAS, PROBE SOIL DEPTHS TO DETERMINE DEPTHS OF
SOIL FILL REQUIRED.
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