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CAVE CREEK WATER CO.
LINE EXTENSION AGREEMENT

. . etk o
THIS AGREEMENT is made this £ day of 0 CEobry” |, 2006, by and
between CAVE CREEK WATER CO., an Arizona corporation ("Company") and Michael D.
Crew, Ricky D. Ulmer, Cynthia L. Ulmer-Lux, David D. Ulmer and Tamera L. Tomlin, as the
Family Co-Trustees of the Derald D. Ulmer 2002 Trust ("Applicant™).

A. Company holds a Certificate of Convenience and Necessity from the
Arizona Corporation Commission ("ACC") to provide water service to the Black Mountain
Vistas subdivision and which is more specifically described on EXHIBIT A attached hereto and
incorporated herein by this reference (the "Property™). '

B. Applicant owns and intends to develop five (5) residential lots on the
Property and has requested Company to provide water service to the Property.

C. Certain Watcr-Related Facilities (as hereinafter defined) must be designed,
constructed, installed and connected to Company's system in order to permit Company to deliver
water service to the Property. '

D. Applicant is willing and able to finance, design, install and construct said
Water-Related Facilities, subject to Company's approval of such design and construction.

NOW, THEREFORE, in consideration of the mutual covenants herein contained,
and as a predicate to the Property receiving water service, the parties hereby agree as follows:

1. Facilities to be Constructed: This Agreement governs the construction,
installation and financing of the Water-Related Facilities set forth in those certain engineering
plans for project #108026, dated July 25, 2006, drafted by Pinnacle Engineering, Inc., Sheet Nos.
1 to 5, attached hereto and incorporated herein by this reference as Exhibit B (the "Plans"), as
modified in final engineering plans approved by Company, the ACC, the Arizona Department of
Environmental Quality ("ADEQ") or its delegate, the Maricopa County Environmental Services
Department ("MCESD") and/or such other governmental agency, if any, having authority to
review and approve the engineering plans. Such modifications shall be deemed to amend the
Plans and are incorporated herein by reference. No other or further amendments of the Plans
shall be permitted without written authorization of Company. The facilities to be constructed
pursuant to the Plans and all easements, righis-of-way or other real property rights or interests
allowing the construction, operation, maintenance, repair, replacement and upgrading of such
facilities, are hereinafter referred to as the "Water-Related Facilities". Any additional lines, or
water facilities necessary to provide adequate watcr service to the Property, or any portion
thereof, are beyond the scope of this Agreement and Company shall have no responsibility
therefor unless otherwise agreed by Company expressly and in writing.

2. Applicant to Construct and Pay: Applicant shall design, construct and
install the Water-Related Facilities and shall pay all of the costs related thereto and/or arising




directly or indirectly from this Agreement or any undertaking in the performance thereof,
including, but not limited to, the costs of acquiring any necessary easements, rights-of-way or
other rights necessary to construct, operate, maintain, repair, replace and upgrade the Water-
Related Facilities, engineering, computer modeling analysis, materials, labor, transportation,
equipment, known or unknown, surcharges, regulatory fees, necessary permits, easements,
inspections, adniinistrative overhead, attorney's fees, approvals, testing, correction, insurance and
bonds, present or future regulatory fees, special assessments, excise charges, taxes, including a
gross-up for income tax impacts relating to receipt of the Water-Related Facilities but expressly
excluding property taxes.

3. Time of Payment: Applicant, prior to Company's acceptance of the
Water-Related Facilities, shall pay all costs incurred by Applicant in the performance of this
Agreement, Upon execution of this Agreement, Applicant shall pay Company ten percent (10%)
of the Estimate Cost (as defined in Paragraph 4) of construction, as determined by Paragraph 4
hereof, up to a maximum of fifteen thousand dollars ($15,000.00) as and for Company's cost of
engineering, computer modeling analysis, inspection, administrative overhead, and attorneys'
fees incurred in connection with this Agreement. All other costs payable by Applicant to
Company hereunder shall be due and payable the later of: (a) prior to Company's acceptance of
the Water-Related Facilities, or (b) within fifteen (15) days of receiving a bill therefore. Interest
shall accrue on any unpaid balance at the rate of 1.5% per month. All sums paid by the
Applicant pursuant to this Paragraph 3 and supported by documentation as required by Paragraph
5 shall be deemed advances-in-aid-of-construction refundable as set forth in Paragraph 6 hereof.

4. Actual Cost Shall Govern: The estimated total cost of the Water-Related
Facilities is fifty-three thousand five hundred thirty-two dollars and 50/100 ($53,532.50) as
shown in itemized form on Exhibit C (“Estimated Cost”). Applicant acknowledges the estimate
is non-binding and hereby agrees to pay the actual cost of the Water-Related Facilities.
Company shall calculate, and Applicant shall pay, the estimated income tax impact for any
portion of the Water-Related Facilities treated as income for income tax purposes (e.g. service
lines and meters serving individual lots) (herein referred to as the "gross-up"); provided,
however, if the estimated gross-up differs from the actual amount thereof, (a) Company, within
ninety (90) days after filing the applicable tax return, shall refund any portion of the gross-up
collected in excess of the increase in tax liability of Company arising from receipt of the Water-
Related Facilities or (b} within ninety (90) days after receiving Company’s invoice therefor,
Applicant shall pay to Company any additional amount necessary to fully compensate Company
for the actual increase in Company’s tax liability arising from receipt of the Water-Related
Facilities.

5. Documentation: Applicant shall, as a condition of acceptance of the
Water-Related Facilities and not later than sixty (60) days after completing construction, furnish
Company with:

(a) copies of all bills, invoices and other statements of expenses
incurted by Applicant, covering all costs of materials, equipment,
supplies, construction and installation of the Water-Related Facilities;



(b) lien waivers and releases from all contractors, subcontractors and
vendors for materials, labor, equipment, supplies and construction
included in Water-Related Facilities;

{c) receipts specifying exact amounts evidencing payments in full by
Applicant to all contractors, subcontractors or vendors for all materials,
equipment, supplies, labor and other costs of construction of the Water-
Related Facilitics;

(d) "as-built" drawings (hardcopy and electronic copy in AutoCAD
format referenced to the following coordinate system: NAD83 HARN
State Plane Central Arizona 0202 feet international) certified as to
correctness by an engineer registered in the State of Arizona and approved
by Company, and showing the location and respective sizes of Water-
Related Facilities;

{e) all easements, bills of sale, deeds, subordinations, title insurance
policies and other evidences of ownership, and/or right to construct,
operate, maintain, repair, replace and upgrade the Water-Related Facilities
as deemed necessary and in a form satisfactory to Company; and

(H an environmental assessment of any real property on which the
Water-Related Facilities are located, if requested by Company.

6. Return of Advance: The cost of construction and installation of Water-
Related Facilities advanced by Applicant pursuant to this Agreement and evidenced by invoices
furnished to Company pursuant to Paragraph 5 hereof, is subject to refund by Company to
Applicant. Company shall make refunds annually on or before August 31 of each year for the
preceding July I through June 30 period. The amount to be refunded annually shall be ten
percent (10%) of total gross annual revenues from water sales to each bona fide customer whose
service line is connected to main lines covered by this Agreement (excluding all gross receipts
collected as sales taxes, franchise fees and/or any other assessment, fee, tax or charge imposed
by a state, federal or local governmental body or pursuant to a cost adjustment mechanism
approved by the ACC) derived from the provision of water to each customer located on the
Property who is served from water mains installed by Applicant pursuant to this Agreement.
Refunds shall be payable for a period of ten (10) years commencing from the later of (1) the date
of Company's acceptance of the Water-Related Facilities, or (2) the first day of the month
following 180 days from the execution of this Agreement. In no event shall the funds paid
hereunder exceed the total amounts paid by Applicant as advances-in-aid-of-construction
pursuant to this Agreement. Any balance remaining at the end of the ten (10) year period shall
become nonrefundable unless the refund period is extended from year to year at the sole option
of Company. No interest shall be paid on any amount advanced by Applicant pursuant to this
Agreement.

7. Company's Right of First Refusal: Before selling or transferring the
refund obligation of Company under this Agreement, Applicant shall first give Company, and its




heirs, successors and assigns, reasonable opportunity to purchase the same at the same price and
upen the same terms as contained in any bona fide offer which Applicant has received from any
third person or persons which Applicant may desire to accept. '

8. Governmental Approvals: Prior to purchasing materials for or
commencing construction of the Water-Related Facilities, Applicant shall pay for and provide 1o
Company all requisite use permits, construction permits, including approvals to construct
drinking water facilities, ACC approval of this Agreement, zoning and other governmental
approvals and other approvals and permits of any kind required and necessary to install,
construct, operate and maintain the Water-Related Facilities. Applicant acknowledges that this
Agreement must be accompanied by the Certificate of Approval to Construct issued by the
Maricopa County Environmental Services Department for submission to the ACC for approval.

9. Provision and Use of Easements: Applicant shall, at no cost to Company
and in a form acceptable to Company, furmish Company any and all easements and rights-of-way
reasonably necessary to insure the proper provision of utility service by Company, as determined
in the sole discretion of Company, including the rights to construct, operate, maintain, repair,
replace and upgrade the Water-Related Facilities. In addition, Company shall have the right to
use any of the existing or future dedications, easements, or recorded rights-of-way on the
Property in furtherance of the proper provision of utility service by Company.

10.  Provision and Use of Wellsites, Booster Sites and Storage Tank Sites:
Applicant agrees, at no cost to Company and in a form acceptable to Company, to establish and
convey to Company the wellsite(s), booster site(s), and storage tank site(s) that Company, in its
sole discretion, deems necessary for the proper provision of utility service by Company. It is
understood Company shall have the right to reject any site offered or permit condition which
Company and/or Company's engineers, in their sole discretion, do not feel appropriate or suitable
for Company's needs and, in such circumstance, Applicant shall be obligated to establish and
convey a replacement site therefore suitable to Company, at no cost to Company. Conveyance of
such site(s) must be by warranty deed acceptable to Company and free and clear of all liens and
encumbrances whatsocver.

11.  Obligation to Commence:  Applicant shall promptly commence
construction of the Water-Related Facilities and shall complete construction no later than two
years from the datc of this Agreement. Should construction not promptly commence, or if
Applicant fails to pursue completion within the such time period, or such longer period as
mutually agreed to in writing, Company may cancel this Agreement upon ten (10) days written
notice to Applicant. In the event the Agreement is canceled, neither party hereto shall have any
further obligations to the other hereunder, except that Applicant shall be responsible and pay to
Company an amount equal to the costs actually incurred by Company, including, but not limited
to, engineering and legal fees and costs incurred in the preparation of this Agreement. Any
advances Company has received in excess of the actual costs paid or incurred by Company shall
be refunded to Applicant.

12.  Company's Right to Stop Work: If Applicant materially fails to perform

in accordance with this Agreement, Company, by a written order signed by a duly designated




representative of Company, may order Applicant to stop work, and Applicant shall stop
construction and installation of the Water-Related Facilities, or any portion thereof designated in
such order, until the cause for such order has been eliminated.

13.  Contractor's License: Unless another classification is appropriate, all
construction, installation and connection of Water-Related TFacilities shall be done by a
contractor approved by Company and having a valid contractor’s license issued by the State of
Arizona Registrar of Contractors encompassing the work to be performed (usually a Class A, A-
12 or A-16 license).

14. Construction Standards: The size, design, type and quality of the Water-
Related Facilities shall be in accordance with good utility practices, the requirements of
Company (as identified by Company in writing on or before the date of this Agreement or as
attached hercto as Exhibit D or otherwise approved by Company in writing), the rules,
regulations, orders and requirements of the ACC, ADEQ and any other public agency having
jurisdiction thereover, including, but not limited to, traffic control, compaction, safety, pavement
removal and replacement, sloping, shielding, shoring, OSHA regulations and Arizona
Department of Health Services Bulletins No. 8 and No. 10. Arizona Administrative Code R14-
2-406(M) requires that all line-extension agreements shall be filed and approved by the Utilities
Division of the ACC. Applicant shall submit the Certificate of Approval to Construct from
MCESD to Company promptly upon receipt of the Certificate of Approval to Construct.
Additionally, all of said plans and specifications shall meet or exceed the standards and
specifications of the Maricopa Association of Governments, and shall be approved in writing by
Company before being submitted to ADEQ, or its designee, or the ACC for approval. Applicant
will be solely responsible to design and construct the Water-Related Facilities with sufficient
capacity to accommodate the water service requirement of the Property, including fire flow
requirements imposed by a governmental entity, without adversely impacting water service to
other customers of Company. Upon the request of Company, the Water-Related Facilities or any
portion thereof, shall be oversized, provided Company shall be responsible for and pay the
incremental increase in costs and expenses related to the oversizing.

15.  Inspection and Testing: Applicant shall comply with the inspection and
testing requirements of Company and any governmental agency having jurisdiction over the
construction, installation and connection of the Water-Related Facilities. Any inspection or
testing requirement imposed by Company shall be reasonable and shall not cause Applicant
unwarranted delays in the ordinary course of construction. Unless otherwise agreed, Applicant
shall notify Company or Company's designated engineer that Water-Related Facilities are ready
for inspection and/or testing, prior to covering or otherwise limiting access to the facility and
when inspection or testing is otherwise required. Company, or its designated engineer shall
make an initial inspection of the facility within forty-eight (48) hours after being so notified,
excluding weekends and holidays. Inspection or testing by Company shall in no way relieve
Applicant of responsibility to obtain any required governmental approvals of the work or relieve
or limit Applicant's responsibility and liability for construction and installation of Water-Related
Facilities in accordance with the terms of this Agreement; provided, however, if Applicant
requires or otherwise obtains a performance bond acceptable to Company, Applicant may require




Company to proceed solely against the bond to remedy defects and deficiencies in construction,
materials and workmanship.

16.  Acceptance of Facilities: Water-Related Facilities will not be deemed
accepted by Company unless (a) accepted in writing by Company or (b} decumentation of
conveyance has been delivered 1o and accepted by Company. Company shall not unreasonably
refuse to accept the Water-Related Facilities when offered by Applicant; provided, however,
Company has no obligation to accept Water-Related Facilities, or any portion thereof if not in
compliance with any requirement of the provisions of Exhibit D or any other provision of this
Agreement, including, but not limited to, if: (i) not constructed in conformance with the Plans,
(11) determined to be unsatisfactory in any material respect upon inspection or testing, (iii) not
paid for in full, (iv) liened or encumbered in any way, (v) not located on Company property,
easement or right-of-way, or (vi) not supported by proper documentation. Within sixty (60) days
of Applicant tendering the Water-Related Facilities for acceptance, Company shall provide
written notification of any defects and items left to be completed. Applicant shall promptly
correct all defects and complete all items so identified.

17. Temporary Use of Facilities:  Applicant irrevocably consents to
Company's use of all or any portion of the Water-Related Facilities, without cost to Company,
prior to acceptance thereof in accordance with Paragraph 16. Any water service provided by
Company to the Property prior 1o acceptance of the Water-Related Facilities as provided herein
is provided on a temporary basis only, subject to termination by Company on ten (10) days
written notice that temporary service will no longer be available until Applicant meets all
conditions precedent to acceptance of the Water-Related Facilities.

18.  Risk of Loss: All risk of loss shall be with Applicant until acceptance by
Company of the Water-Related Facilities in accordance with Paragraph 16. Applicant shall
repair or cause to be repaired promptly, at no cost to Company, all damage to the Water-Related
Facilities caused by construction operations until all construction under this Agreement has been
completed and accepted by Company.

19. Performance Bond and Labor and Material (Payment) Bond: Upon
Company's request, Applicant shall provide Company with Performance and Payment Bonds for
100% of the Estimated Cost set forth on Exhibit C. Each Bond shall be executed by a Surety
holding a Certificate of Authority to transact surety business in the State of Arizona issued by the
Director of the Department of Insurance. The Bond shall be written or countersigned by an
authorized representative of the Surety who is either a resident of the State of Arizona or whose
principal office is maintained in the State of Arizona. The Bond shall have attached thereto a
certified copy of the Power of Attorney for the signing official. The bonding company shall be
rated "Best Rated A" or better by the A.M. Best Company and shall be otherwise acceptable to
Company.

20.  Title to Property: The Water-Related Facilities constructed pursuant to
this Agreement shall become upon acceptance thereof by Company in accordance with
Paragraph 16, and shall remain, the sole property of Company, whether or not Applicant
provides any written document of transfer to Company. Upon such acceptance, Applicant shail




not have any further right, title, ownership or ownership interest in the Water-Related Facilities
whatsoever, except for the right to receive refunds of the particular advance-in-aid-of-
construction pursuant to the method hereinafter described. However, Applicant shall furnish any
document pertaining to ownership and title as may be requested by Company including
documents which evidence or confirm transfer of possession to Company of good and
merchantable title to the Water-Related Facilitics, easements or other real property rights or
interests, free and clear of liens.

21.  Warranty: Unless otherwise provided in Exhibit B, Applicant warrants to
Company that all materials and equipment furnished under this Agreement will be new, and that
the Water-Related Facilities wili be of good quality, free from faults and defects. Applicant
further guarantees the Water-Related Facilities for a period of two (2) years from the date of their
acceptance by Company (the "Guarantee Period"). Should any portion of the Water-Related
Facilities need replacement or repair within the Guarantee Period, Applicant shall replace such
portion of the Water-Related Facilities on a lien-free basis at no cost to Company.
Notwithstanding the foregoing, in the event Applicant is unable to obtain a warranty of least two
(2) years from a contractor and Applicant provides sufficient writien evidence to Company (as
determined in Company's reasonable discretion) of Applicant's inability to obtain such a
warranty after its commercially reasonable efforts to do so, the Guarantee Period shall be
reduced to a period of one (1) year from the date of their acceptance by Company. If Applicant
fails within a reasonable time to replace or repair any portion of the Water-Related Facilities
deemed to be nceded, Company may cause said Water-Related Facilities to be replaced or
repaired and Applicant agrees to pay all costs incurred therein; provided, however, if Applicant
has obtained a performance bond which has been accepted by Company, Applicant may require
Company to first proceed against the bond to remedy defects and deficiencies in construction,
materials and workmanship. Any portion of the Water-Related Facilitics not conforming to this
Agreement, including substitutions not properly approved and authorized, may be considered
defective. If requircd by Company, Applicant shatl furnish satisfactory evidence as to the kind
and quality of materials and equipment used on the Water-Related Facilities.

22.  Insurance: Applicant shall secure and maintain until acceptance of the
Water-Related Facilities, the following insurance in the name of Applicant, naming Company as
additional insured with respect to claims which may arise out of or result from Applicant's acts,
operations or negligence or those of its subcontractors, or anyone directly or indirectly employed
by any of them including officers, employees, agents or representatives for matters related to this
Agreement. The coverage shall be provided on an "occurrence" basis rather than a "claims
made" basis, shall be provided without offset against Company's existing insurance and provide
for a minimum of thirty (30) days notice to Company prior to cancellation, reduction in coverage
or other substantial modification. Applicant shall provide a Certificate of Insurance, which sets
forth the following minimum amounts and types of coverage:

TYPE OF COVERAGE AMOUNT NO LESS THAN
Workers' Compensation Statutory Requirements
Employers Workers' $100,000 each accident




Compensation Liability $100,000 disease each employee
$500,000 disease aggregate
Commercial General Liability $1,000,000 per occurrence
(including contractual $2,000,000 aggregate combined single limit

liability for this Contract;

broad form property damage;
completed operations; and
explosion, collapse and
underground coverage)

Vehicle Liability $1,000,000 combined single limit
(including Owned, hired
-and non-owned coverages)

Applicant shall submit to Company proof of the required insurance prior to
commencing construction of the Water-Related Facilities pursuant to this Agreement and/or at
such other time(s) as deemed appropriate by Company. Applicant shall obtain the above-
described insurance from insurance companies which are duly authorized to issue such policies
in the State of Arizona, "Best Rated A" or better by the A.M. Best Company, and otherwise
acceptable to Company. Applicant shall maintain such insurance coverage until all the work has
been completed and the Water-Related Facilities have been accepted by Company.

Company shall not be obligated to review any of the Applicant's Certificates of
Insurance, insurance policies or endorsements or to advise Applicant of any deficiencies in such
documents and any receipt of copies or review by Company of such documents shall not relieve
Applicant from or be deemed a waiver of Company's right to insist on strict fulfillment of
Applicant's obligations under this Paragraph.

23.  Protection of Persons and Property: Applicant and its employees, officers,
agents, contractors, subcontractors, heirs and assigns shall adopt every practical means and
comply with all laws, ordinances and regulations in order to minimize interferences to traffic,
and to avoid inconveniences, discomfort, loss, damage and injury to persons and property,
including the provision of adequate dust control measures during the construction, installation or
connection of the Water-Related Facilities. All obstruction to traffic shall be guarded. Neither
Applicant nor any subcontractor shall trespass upon private property. Applicant shall protect
against injury or damage to pipes, sewer conduits, electrical conduits, lawns, gardens, shrubbery,
trees, fences, or other structures or property, public and/or private, encountered in the
performance of this Agreement. Applicant shall be responsible and liable for any injury or
damage to persons or property, directly or indirectly, resulting from the actions or inactions of
Applicant, its officers, directors, agents, employees and representatives, including contractors
completing the Water-Related Facilities; excepting injury or damage arising from the acts of
public enemy, inevitable accidents, fire, explosions, strikes, riots, war or any other act or thing
reasonably beyond its control or incident to interruptions necessary for repairs or changes in
Company's production, storage, transmission or distribution facilities.




24.  Indemnification: Applicant shall indemnify and hold harmless Company,
its officers, directors, members, agents and employees from and against claims or expenses,
including penalties and assessments and attorney's fees to which they or any of them may be
subjected by reason of injury or death of any person, or loss or damage to any property occurring
prior to Company’s acceptance of the Water-Related Facilities in accordance with Paragraph 16,
or contributed to or caused by the active or passive negligence of Applicant, its agents, servants,
employees, contractors or subcontractors in the execution of Applicant's obligations under this
Agreement or in connection therewith. In case any suit or other proceeding shall be brought on
account thereof, Applicant will assume the defense at Applicant's own expense and will pay all
judgments rendered therein. The provisions of this Paragraph shall survive termination of this
Agreement.

25.  Walter Service: Upon Applicant complying fully with this Agreement,
including receiving Company's acceptance of the Water-Related Facilities in accordance with
Paragraph 16, complying fully with any other agreements between the parties and obtaining all
requisite governmental approvals to sell lots within the Property, Company agrees to offer
domestic water service to the Property pursuant to the terms and conditions of the Agreement
between the parties dated June 22, 2006. Water service shall be offered in accordance with
Company's Articles of Incorporation, By-laws, rules and regulations, and under the tariffs and
rules and regulations approved by or of the ACC, ADWR, ADEQ or any other applicable
regulatory agency, as amended from time to time. This Agreement shall not preclude Company
from requiring applications for water service to be executed and complied with prior to the actual
delivery of water service to individual lots within the Property. ‘

Applicant is requesting retail potable water service to the Property for domestic
use only. Company does not hercby agree to furnish water for industrial, lake, irrigation
(excluding residential landscaping), golf course or any other non-demestic purpose, but
may do so if so agreed by Company in a separate written agreement. COMPANY
EXPRESSLY DISCLAIMS ANY RESPONSIBILITY OR OBLIGATION TO PROVIDE
WATER AT A SPECIFIC PRESSURE OR GALLONS-PER-MINUTE FLOW RATE AT
ANY FIRE STANDPIPE, OR FIRE HYDRANT, OR FOR FIRE PROTECTION
SERVICE. IN THE EVENT FIRE PROTECTION SERVICE IS INTERRUPTED,
IRREGULAR, DEFECTIVE, OR FAILS FROM CAUSES BEYOND COMPANY'S
CONTROL OR THROUGH ORDINARY NEGLIGENCE OF ITS EMPLOYEES,
SERVANTS OR AGENTS, COMPANY WILL NOT BE LIABLE FOR ANY INJURIES
OR DAMAGES ARISING THEREFROM, AND APPLICANT, ITS SUCCESSORS AND
ASSIGNS, INCLUDING FUTURE OWNERS OF THE PROPERTY, OR ANY PORTION
THEREOF, SHALL DEFEND, INDEMNIFY AND HOLD COMPANY HARMLESS
AGAINST ANY AND ALL LIABILITY, LOSS, DAMAGE OR EXPENSE OF
COMPANY ARISING THEREFROM.

Company shall have no obligation whatsoever to provide service to the Property
or any portion thereof unfess and until: Applicant has paid the full cost of the Water-Related
Facilities as required hereunder; Applicant has secured all governmental approvals required
hereunder or as a condition to the sale and/or occupancy of the subdivided lots; construction of




the Water-Related Facilities has been completed and accepted by Company; and Applicant has
paid all fees, charges, and deposits authorized to be charged by the ACC including, but not
limited 1o, meter and service lines which are not a part of the Water-Related Facilities covered by
this Agreement.

26.  Conservation Requiremeni: To the cxtent Applicant coniracts for or
constructs residences or other water consuming facilities on the Property, Applicant shall make
its best efforts to ensure that construction of said residences and facilities incorporates the latest
technologies in water conservation consistent with the economic investment therein and limits
water using features. Applicant shall take all steps necessary, including restricting outside lawns
and vegetation through recorded covenants, conditions and resirictions, to limit total water usage
on the Property, and on individual lots and facilities within the Property (a) to levels at or below
the pallons per capita per day standard recognized by ADWR for Company and (b) in
accordance with any other water use standard applicable to Company and set by law, regulation,
order or tariff. '

27. Non-Agents: It is agreed that Company is not an agent for Applicant and
shall not incur any costs or expenses on behalf of Applicant and that Applicant is not an agent of
Company and shall not incur any costs or expenses on behalf of Company.

28.  Communication: Communications hereunder shall be sent to Applicant
addressed as follows: '
Rick Ulmer
c/o Gresham Transfer
P.O. Box 699
Fairview, OR 97024
Fax: (503) 695-5755

With a copy to:

David Gulino

4413 N. Saddlebag Trail, Suite 5
Scottsdale, AZ 85251

Fax: (480) 946-5041

or to such other addresses or addressees as Applicant may advise Company in writing, and to
Company at:

Cave Creek Water Co.

¢/o Cindy Liles

21410 N. 19th Ave,, Suite 201
Phoenix, AZ 85027
Facsimile: (623) 580-9659

with a copy to:
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Salmon, Lewis & Weldon, P.L.C.
c/o Kiristin D. Magin, Esq.

2850 E. Camelback Rd., Ste. 200
Phoenix, Arizona 85016
Facsimile: (602) 801-9070

or to such other addresses or addressees as Company may advise Applicant in writing. All
notices shall be in writing and shall be delivered by hand-delivery, or by deposit with an
overnight express delivery service, or by deposit with the U.S. Postal Service, certified mail,
return receipt requested, or by facsimile delivery, and shall be deemed given and received upon
receipt, if hand-delivered, or one business day after deposit with an overnight express delivery
service, or three business days after mailing, if mailed by certified mail, returned receipt
requested, or the same day if delivery by facsimile or one business day after delivery by
facsimile after 5 pm MST.

29.  Assignability: This Agreement shall be binding upon and inure to the
benefit of the parties hereto and their respective legal representatives, successors and assigns and
either party may record the Agreement with the County Recorder's office in the county where the
Property is located. However, Applicant shall not assign its rights, obligations and interest in
this Agreement without the prior written consent of Company and any attempted assignment
without such consent shall be void and of no effect. It shall not be unreasonable for Company to
withhold its consent if the proposed assignee does not own the Property.

30. Covenant Running With the Land: The parties intend the duties and
obligations imposed on Applicant by Paragraphs 9 and 26 of this Agreement to be a covenant
running with the Property and they shall run with the Property and be the obligation of and be
binding upon all holders of any legal or equitable interest in the Property.

31. Rights and Remedies: The dutics and obligations imposed by this
Agreement and the rights and remedies available hereunder shall be in addition to and not a
limitation of any duties, obligations, rights and remedies otherwise imposed or available at law
or equity. No action or failure to act by Company or Applicant shall constitute a waiver of any
right or duty atforded any of them under the Agreement, nor shall any action or failure to act
constitute an approval of or acquiescence in any breach, except as may be specifically agreed in
writing.

32.  Litigation: Should litigation be necessary to enforce any term or provision
of this Agreement, or to collect any damage claimed or portion of the amount payable under this
Agreement, then all litigation and collection expenses, witness fees, court costs, and attorneys’
fees shall be paid to the prevailing party. Nothing herein shall preciude non-binding arbitration
if the parties so elect in the event of a dispute hereunder.

33.  Entire Agreement/Time of the Essence/Waiver: This Agreement together
with the water scrvice agreement sets forth the full and entire agreement of the parties and
supersedes any and all prior or contemporaneous agreements, understandings, representations
and statements, oral or wriften, with respect to the subject matter hereof, including any draft
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attached to the water service agreement. This Agreement may only be altered, amended or
supplemented in writing. This Agreement shall be governed by the laws of the State of Arizona.
- Time is of the essence in performing all obligations hereunder. Waiver of a breach of any term,
condition or covenant of this Agreement by any party shall be limited to the particular instance
and shall not be deemed to waive future breaches of the other party of the same or other terms,
conditions or covenants.

34.  Counterparts: This Agreement may be executed in any number of
counterparts, and all such counterparts shall be deemed to constitute one and the same
instrument, and each of said counterparts shall be deemed an original hereof.

35.  Effective Date: This Agreement shall have no force or effect whatsoever
and shall not be binding upon Company or Applicant until such time as it is executed by all
parties and actually approved by the ACC and/or the Utilities Division thereof.

36. Authority to Execute:  Applicant represents and wartrants that the
statements in recitals B and D are accurate and complete, and each party warrants and represents
that it has lawful authority to exccute this Agreement and to perform all acts required hereunder
and that the person signing on behalf of such party has the full right, power and authority to enter
into this Agreement on behalf of such party, and to carry out such party’s obligations hereunder.

[Signature page follows]
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IN WITNESS WHEREQF, the parties hereto have executed this Agreement as of
the date and year first written above.

CAVE CREEK WATER CO.,
an Arizona corporation

By: AM(M able

Name: C)kavi*’l Az
fts: Syé gaao

RICKY D. ULMER, as Family Co-Trustec of the

Derald D. Ulmt% Trust
By: Q %’(

Name: Ricky D. Ulmer, F amily Co-Trustee

CYNTHIA L. ULMER-LUX, as Family Co-Trustee
of the Derald D. Ulmer 2002 Trust

: N
By: i u‘, i fian fr LLM,/ AN

Name: CynﬂnaL Ulmer-Lux, Falmlv Co-Trustee

DAVID D. ULMER, as Family Co-Trustee of the
Derald D. Ulmer 2002 Trust

'By @KZ//

Name: Davxd D. Ulmer, Family Co-Trustee

TAMERA ].. TOMLIN, as Family Co-Trustec of
the Derald D. Ulmer 2002 Trust

i N 4
By: { ZZ/W@: /«é kﬂﬂé& S

Name: Tamera L. Tomlin, Family Co-Trustec

MICHAEL D. CREW as Family Co-Trustee of the

v L.

Name#Michael D. Crew, Family Co-Trustee
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ACKNOWLEDGMENTS

STATE OF ARIZONA
) ss.
COUNTY OF Maricopa )

On this Mo  day of @c;%df)tj./ , 2006, before me, the undersigned, a Notary
Public, personally appeared Comchaa i Lo  who acknowledged hi Therself to be
the CXo 2 BN (5) of the Cave Creck Water Co., an Arizona ‘corporation, and that
hefshe as such, being authorized so to do, exccuted the foregoing instrument for the purposes
therein contained.

IN WITNESS WHEREOF, I have hereunto set my hand and official seal.

N \@ Public

My Commission Expires:

tee L Crchfield
faatany Puisic - Arizona
Maricopa County

. M. € animlssion Expires
€ April 18,2009

- e

| ft?}j?,uoai

STATE OF .{.2(\.3 UL )

}ss.

COUNTY OF (* lacéhugs)
On this J423 day of @ﬁ;b/?/\, , 2006, before me, the undersigned, a

Notary Public, personally appeared M\ ie e O (\ :ﬁu} who acknowledged himself to be the
Family Co-Trustee, of the Derald D. Ulmer 2002 Trust, and that he as such, being authorized so
to do, executed the foregoing instrument for the purposes therein contained.

IN WITNESS WHEREOF, T have hereunto set my hand and official seal.

l l@w(é/ e

Not ary Pyblic

My Commission Expires:

02-1- "20\0

SN TN
OFFICIAL SEAL
MEGAN E LENTS

NOTARY PUBLIC-OREGON
COMMISSION NO. 402599
COMMISSION EXPIRES FEBRUARY 16 2010
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STATE OF _Zeab w. )

) ss.
COUNTY OF ClacPauis ) |
On this i&l day of C &hﬂ . 2006, beforc me, the undersigned, a

Notary Public, personally appeared 2 9¢X Joj it who acknowledged himself to be the
Family Co-Trustee, of the Derald D. Ulmer 2002 Trust, and that he as such, being authorized so
to do, executed the foregoing instrument for the purposes therein contained.

IN WITNESS WHEREOF, 1 have hereunto set my hand and official seal.

(W ileec | b =

otary Pu lic

My Commission Expires:

02.-\l-2Z00

ESESESES
OFF!C!AL SEAL
MEGAN E LENTS

NOTARY PUBLIC-OBEGON
COMMISSION NO. 402599

STATE OF Ofgol) _ )

)ss
COUNTY OF JiULTVOMAR )
On this _[{{ day of Oé’mg 7 , 2006, before me, the undersigned, a
Notary Public, personally appeared MMW& who acknowledged himself to be the

Family Co-Trustee, of the Derald D. Ulmer 2002 Trust, and that he as such, being authorized so
to do, executed the foregoing instrument for the purposes therein contained.

IN WITNESS WHEREOQF, I have hereunto set my hand and official seal.

ary Public
My Commission Expires:

Ve 8
[[-5 -O e
IS OFFICIAL SEAL
B JAMES W. HENDRICKS /
NOTARY PUBLIC-OREGON
COMMISSION NO. 386368

MY COUINSSIOF EXPAES NOVENBER 5. 2008 /
s SSENTNCN
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STATE OF _(ECON )

) ss.

COUNTY OF MUUTWpsh )

On this ]52 day of @0 %f— , 2006, before me, the undersigned, a
Notary Public, personally appeared (YWICA L, -l who acknowledged himself to be the
Family Co-Trustee, of the Derald D. Ulmer 2002 Trast, and that he as such, being authorized so
to do, executed the foregoing instrument for the purposes therein contained.

IN WITNIESS WHEREOF, I have hereunte set my hand and official seal.

My Commission Expires:

/):5-0%

T OFFICIAL SEAL
JAMES W, HENDRICKS
NOTARY pusucoggggoég
% COMMISSION NO,
= 40y CORBAESSION EXPIRES NOVEMBER 5, 2008
Ry g

S
ML

STATE OF _OREDON )

S.

)s
COUNTY OF MUnNoweh )

On this ¥ day of _(fTOBELZ , 2006, before me, the undersigned, a
Notary Public, personally appeared 7920k A 2. 7ol who acknowledged himself to be the
Family Co-Trustee, of the Derald D. Ulmer 2002 Trust, and that he as such, being authorized so
to do, executed the foregoing instrument for the purposes therein contained.

IN WITNESS WHEREQF, I have hereunto set my hand and official seal.

My Commission Expires:
e
// ('b ~ 0 % OFFICIAL SEAL
R JAMES W. HENDRICKS
NOTARY PUBLIC-OREGON

COMMISSION NO. 386368
MY COMEISSIGH EXPIRES NOVEMBER 5, 2008

ARSI NN
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EXHIBIT A
(THE PROPERTY)
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LEUGAL DESCRIVIION

THAT PART OF THE LITTLE HOPE MINING CLAIM IN tHE NORTHWEST
QUARTER OF THE NORTHEAST QUARTER AMD N THE SOUTHWEST
QUARTER O THE MNORTHEAST QUARTER OF SECTIOM 4, TOWNSHIP 5
NORTH, RANGE # BAST OF THE GILA AND SALT RIVER BASE AND
MERIDIAN, MARICOPA COUNTY, ARIZONA, MORE PARTICULARLY
DESCRIBED AS FOLLOWS:

COMMENCING “AT THE NORTHWEST CORWFR OF THE NORUHEAST
QUARTER OF THE NORTHEAST QUARTER OF $ALLY SECTION 4

THENCGE S0UTH 00 BEGREES 07 MINUTES 22 SECONDS TAST (RECORD
SOUUH 060 DEGREES 07 MINUTES 48 SECONDS EAST) A DISTANCE OF 494 41
FEET (RECORD 494.48 FEET) TO TILE TRUE POINT OF BREGINNING;

THENCE SOUTH 00 DEGREES 07 MINUTES 22 SECONDS EAST (RECORD
SOUTH 00 DEGRERS 07 MINUTES 48 SECONDS BAST) A DISTANCE OF 145439
FRIT (RECORD 1454.42 FEET);

THENCE SOUTH 77 DEGREES 30 MWUTES 39 SECONDS WEST
(RECORD SQUTH 77 DEGREES 30 MINUTES 35 SRCONDS WEST) A DISTANCE
OF 26.03 FLET;

THENCE NORTH 20 DEGRRES 40 MINUTES 30 SECONDS WEST A
DISTANCE OF 143512 FEET (RECORD 1435.15 TEET);

THENCE NORTH 77 DEGREBS 29 MINUTES 46 SECONDS EAST
(RTCORD NORTH 77 DEGREES 32 MINUTES BAST) A DISTANCE OF 54).99
FEET TO THE TRUE POIMT QF BEGIMNING.

EXHIBIT A




EXHIBIT B
(THE PLANS)
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EXHIBIT C
ESTIMATED COST
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Land Development Services, L.L.C.
4413 North Saddlebag Trail, Suite 5
Scottsdale, Arizona 85251
{480) 946-5020 FAX (480) 946-5041

Black Mountain Vistas
Cost Estimate

Descrip

8" DIP Waterling 1000{ L.F. $ 25.00| % 13.00 25,000.00 | § 13,000.00 | $.38,000.00
Fire Hydrants 1 EA, $1,200,00 | $600.00 | § 1,200.00 | 3 600.00 | $ - 1,800.00
8" Valves 1 EA, $ 600.00 | $ 350.00 600.00 | $ 350,00 | ¢ 950.00
Alr/Vag Valve 1 FA. -] $1,000.00 | $500.00 | $ 1,000.00 { $ 500.00 | $ 1,500.00
Residential Services 50 EA. - 400,00 | $200.00 | ¢ 2,000.00 | § $ 3,000.00
Curb Stop 2 1§ 475.00 175.00 | § 950.00 | § $ 1,300.00
Construction Staking (3%) 3 1,396,850 | § 1,396.50

. {Permit Fees (2%} $ 031.00 18  931.00
-|Engineering Fees (8%) $ 3,724.00 | $ 3,724.00
$ 931.00 { § 931.00

" ISoils Testing (2%)

Tota 0 ot B 30,750.00 | & 22,782.50 | $ 53,532.50




EXHIBIT D
(COMPANY REQUIREMENTS)
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GLOBAL WATER RESOURCES, L.L.C.

STANDARDS FOR THE PLANNING,

DESIGN AND CONSTRUCTION OF

WATER AND WASTEWATER SYSTEMS

March 2005
Rev July 2005

Global Water Resources, L.L.C.
22601 North 19° Avenoe, Suite 210
Phoenix, Arizona 85027
Phone: 623.580.9600
Fax: 623.580.9659




DISCLAIMER

1.) The information contained herein is subject to revision and/or modification by
GLOBAL WATER RESOURCES, L.L.C. as necessary to insure compliance with
all applicable rules and regulations.

2.) The information contained berein is intended as a guide for the landowner,
developer, builder, contractor, and engineer. Special circumstances may arise on
a project where the information, design guidelines, and criteria may be altered.

3.} Questions, clarifications, and/or comments on the information contained herein
are welcome. Please contact GLOBAL WATER RESOURCES, L.L.C.

4.) Tt is the responsibility of landowner, developer, builder, contractor, and engineer
to insurse that they have the latest revision of this Manual prior to commencing

design.
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GLOBAL WATER RESOURCES, L.L.C.
WATER SYSTEM STANDARDS

I. GENERAIL REQUIREMENTS
A. Intreduction

This document has been developed as a guideline to provide minimm criteria for the
planning, design, and copstruction of water systems. It is the responsibility of the
developer/engineer to comply with the requirements of the Arizona Depariment of
Environmental Quality (ADEQ) in Title 18 of the Arizona Administrative Code (AAC),
the Arizona Department of Water Resources (ADWR), and the standards issued by an
authority having jurisdiction. In the event of a conilict between the Global Water
Resources (GWR) design guidelines discussed herein and any applicable federal, state,
county, or local authority, the more stringent requirement shall take precedence. ’

Technical specifications and standard details shail conform to the current Uniform
Standard Specifications for Public Works Constfruction sponsored and distributed by the
Maricopa Assaciation of Governments (MAG), any GWR supplements thereto, and as
modified herein.

B. Codes of Practice

All development must be in compliance with current GWR Codes of Practice (COP),
which are provided in Appendix A.

C. Submittal Requirements

All improvement projects which involve the GWR water systemn shail be submitted for
GWR review and approval prior to construction. Submittals shall be made in accordance
with the policies and procedures established by the local governing authority in which the
system is to be constructed. Refer to Appendix D for additional information regarding
the process for request and approval of service.

1. Master Plans

A Water Master Plan is required for all proposed developments. Development
master plans shall be prepared in accordance with GWR design guidelines and
must conform to the GWR Water Master Plan for the region. A minimum of 3
copies shall be submitted to GWR prior to final plan submittal. Hydraulic model
output files along with AutoCAD files shall be submitted on a CDR disk with the
master plan.

@_ﬂ“m e
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At a minimum, master plans shall include the following:

¢ A brief description of the project location, site conditions, topographic
conditions (on an approved vertical datum), and existing and proposed
fand use.

e A vicinity map and proposed land use plan which identifies proposed
parcel boundaries, street locatiosns, and lotting (if available).

s A description of the water system design criteria utilized.

o A figure which identifies the proposed and existing water system
infrastructure, water service arca, contour data, and pressure zone
boundaries (if applicable).

= Anticipated watcr demands created by the development, domestic and fire
supply.

* A description of the existing and proposed water system.

A description, location within the project, and timeline of project phasing.

s Verification that adequate pressures and flows are available under
anticipated peak demand conditions through the use of a hydraulic model
(preferably WaterCAD).

s A figure which labels all junctions and pipes utilized in the hydraulic
model. Proposed pipe diameters shall be labeled as well.

s Model output tables for average day, maximum day, peak hour, and
maximum day plus fire flow conditions including discharge, velocity,
head loss gradient per foot, and residual pressure for both residential and
commercial use, if any. Refer to Paragraph A of Section IH for
requirements.

All master plans shall be signed and sealed by a professional civil engineer
registered in the State of Arizona.

2. Construction Drawings

All water mains shall be located to the north or east side of the street. Contact
GWR for resolution of any conflicts.

Water main plans shall be at a minimum scale of 1” = 40’ and shall include the
following information:

¢ Water main stationing.
Signature approval block for the appropriate water utility provider on the
cover sheet.
Benchmark and datum information.
¢ Profiles for water mains 12 inches and larger.
GWR standard water notes (located in Appendix B).

=
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+ Existing and proposed ground elevations at the centerline of the water
main,

e Sizing and Jocations of water service lines and water meters.
Identification of pipe crossings and proposed separations with ADEQ
approved details.

o Identification of existing and proposed utility locations.

e Identification and dimensions of easements and right-of-ways.

All plan documents shall be signed and sealed by a professional civil engineer
registered in the State of Anizona.

3. Design Reports
A design report may be required at the discretion of GWR depending on the scale
of the project. A report shall be required for all booster pump station projects.
Reports shall be signed and sealed by a professional civil engineer registered in
the State of Arizona.
D. Meeting Requirements
Mandatory meetings shall include the following:
e A pre-design meeting between the developer, enginecr, GWR, and the local
governing authority.
e An onsite pre-construction meeting between the contractor, the GWR inspector,
and the local governing authority.
The contractor must present all applicable permits prior to or during the pre-construction
meeting incloding, but not limited to, all ADEQ permits and any permits required by the

local govemning authority.

It shall be responsibility of the developer, engineer, and/or contractor to schedule the pre-
design and pre-construction meetings.

Refer to Appendix D for additional information related to meeting requirements.
E. Final Acceptance

Final acceptance of water mains shall be in accordance with GWR Code of Practice
GWR-CP-01-008 Acceptance of Underground Facilities, provided in Appendix A.

No new utilitics will be accepted by GWR until the following occurs:
o All installed facilities have been inspected, tested, and approved.

e A copy of all test reports, including trench compaction tests, and inspections has
been provided to GWR.

1080ET Y
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« All punchlist items required by the GWR inspector have been addressed.
Record drawings (as-builts) have been supplied to GWR by the Engineer-of-
Record including AutoCAD files.

s A signed ADEQ “Certificate of Approval of Construction” has been provided to
GWR.

« Developer has furnished copies of the contract, copies of all checks paid to the
Contractor, and UNCONDITIONAL LIEN WAIVERS from the Contractor.

» Any other outstanding issues.

Record drawings (as-builts) to be provided to GWR shall consist of three 117 x 17" hard
copy sets of as-built drawings and one electronic set on CDR disk in AutoCAD format
with a minimum of two points referenced to the GWR GIS system.

H. WATER SYSTEM INFRASTRUCTURE
A, Wells

GWR will assess existing wells in the development area for inclusion in the utility’s
potable/raw water inventory.

Well production shall be designed to meet the maximum day water demand with one well
out of service. Well sites shall be equipped with a backup power supply sized fora 12
hour run time.

Prior to drilling and installing a well, a “Notice of Intent to Drill” and “Application for a
Drilling Permit” must be completed with the ADWR.

Developers shall be responsible for properly abandoning wells in accordance with
ADWR requirements. All wells must be abandoned by ADWR licensed well drillers.

B. Booster Pump Station and Storage Facilities

Storage facifities shall be sized to exceed both of the following criteria:

¢  30% of the maximum day demand plus a fire flow reserve.
e Average daily demand during the peak month minus firm well prodoction
capacity in accordance with AAC R18-5-503.

The minimum fire flow reserve shall be equal to 120,000 gallons (1,000 gpm for 2
hours). The storage requirement shall be increased as required to conform to the fire flow
requirements of the local fire authority.

Steel water storage tanks shall meet the requirements of the American Water Works
Association D100. Tanks may be equipped with a cathodic protection system at the
discretion of GWR. Non-corrosive bedding material shall be required for all tanks.
Interior and exterior coating systems and color schemes are subject to approval by GWR.

‘vmm I
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Booster pumps shall be designed to maintain pressures within the minimum and
maximum requirements for both domestic use and fire protection. Specifically, booster
stations shall be designed to excecd both of the following criteria with the largest pump
out of service (firm capacity):

o Maximum day demand plus fire flow.
s Peak hour demand.

At a minimum, pump stations and storage facilities shall be equipped with the following:

Variable frequency drives (VFD) with an air conditioned enclosure.

Backup power supply with a fuel reserve adequate for a 12 hour runtime.
Disinfection facilities.

Hydropneumatic tank with a pad mounted air compressor and automatic level
contro}.

Flow metering with a valved bypass assembly.

Telemetry and control system integrated to GWR SCADA systems.

Six foot high perimeter masonxy wall with a 12 foot access gate.

Isolation and silent type check valves for each pump assembly.

» Instrumentation (pressure gauges, flow switches, etc) satisfactory to GWR.

*® & & 9
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The pump station shall be equipped appropriately to protect the water system from surges
and/or water hammer. In addition to hydropneumatic tanks and VFD’s, acceptable
methods of protection include flow control valves on pump discharges, soft-stast motor
controllers, and surge anticipator valves.

Acceptable pump types include split case centrifugal and vertical turbine. Pumps specds
shall not be greater than 1800 rpm.

Additional design criteria is provided in ADEQ Engineering Bulletin No. 10, “Guidelines
for Construction of Water Systems” and Engineering Bulletin No. 8, “Disinfection of
Water Systems”.

C. Water Distribution and Transmission Mains
Water mains operate on & grid system and shall be sized as follows:

¢ 16 inch water mains are required on one mile alignments (typically on section
lines). No water services shall be allowed on 16 inch water mains.

» 12 inch water mains are required on half-mile alignments.
All internal water mains shal} be fooped 8 inch lines (with the exception of & inch
fire hydrant connections).

e Fire hydrants shall be located at the end of all permanent dead end water lines.
Caps with blowoffs as a substitute for fire hydrants are not acceptable.

wmn_. -
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Acceptable pipe materials for water main pipe include polyvinyi chloride (PVC) and
ductile iron pipe (DIP). Proposals for alternate pipe materials may be considered by
GWR and shall be submitted in writing by the Engineer. The minimum pressure class of
PVC pipe shall be AWWA C-900 DR 14 Class 200 (12 inches in diameter and less) or
AWWA C-905 DR 25 Class 165 (larger than 12 inches in diameter). In no case shall the
pressure class of any water main be Iess than the following:

Pipe Diameter Pressare Class
12 inches and smaller 200 psi
14 inches and larger 150 psi

A higher design internal working pressure may be required to account for the occurrence
of water hammer.

Joints shall be restrained when necessary in accordance with MAG Standards. Ata
minimum, restrained joints shall be provided at all bends, tees, reducers, line valves, and
dead ends. Concrete thrust blocks as a substitute to restrained joints are not acceptable
unless otherwise approved by GWR.

In general, water mains shall be located on the north and east sides of the right-of-way a
minimum of 1.5 feet behind the sidewalk. All water mains less than 12 inches in diameter
shall have a minimum cover of 3 feet over the top of pipe from finished grade. All water
mains 12 inches and larger shall have a minimum cover of 4 feet over the top of pipe
from finished grade.

All water lines shall be marked with 3 inch wide detector locating wire and locator tape
{blue in color). The tape shall be focated within the water main trench approximately 1
foot above the pipe.

Deflection of all water mains shall be within manufacturer’s recommendations or an
appropriate fitting shall be installed.

In the event that minimum horizontal and/or vertical separation requirements cannot be
met between water and sewer, the water main shall be constructed of DIP and both the
water and sewer shall be concrete encased in accordance with MAG specifications.

D. Valving

The maximum spacing of water distribution system isolation valves shall be 800 feet.
Isolation valves located on transmission mains with no services shall be located no more
than 1,500 feet apart. Isolation valving shall also be provided for hydrant branches, wash
crossings, railroad crossings, and major highway crossings.

At water main intersections, the minimum number of valves required shall be one less
than the total number of water lines. At the discretion of GWR, the fotal number of
valves required may be equal to the total number of water lines.
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All valves shall conform to MAG specifications. All 12 inch and smaller isolation valves
shall be resilient wedge gate valves. Isolation valves 16 inches and larger shall be either
gate vatves or butterfly valves.

Valves shall not be located in sidewalks, curbs, or driveways. Contractor shall furnish
one valve key of suitable length for all valves prior to final acceptance. Valves greater
than 5 feet in depth shall be provided with extensions.

Adr release and vacuum/air relief valves shall be provided at all water system high points
in accordance with MAG Section 630.6 and shall be constructed in accordance with City
of Scottsdale Standard Detail No. 2348.

Pressure reducing valves (PRV) may be required to maintain pressure within acceptable
ranges within the distribution system. Sizing of the PRV shali be based on
manufacturer’s recommendations and anticipated design flow.

E. Fire Hydrants

All fire hydrants shall conform to GWR Detail No. 1 as provided in Appendix C. Refer
to the fire hydrant detail for the elevation of the hydrant flange. All hydrants shall be
CLOW MEDALLION with a 4 foot bury depth, 5-1/4 inch main valve opening, one 4
inch pumper connection, and two 2-1/2 inch hose connections. No substitutions are
allowed.

All hydrant connections shall be constructed of DIP. Hydrants in rcsidential areas shall
be installed with the 4 inch pumper nozzle facing the sidewalk or curb.

The spacing of fire hydrants shall not be more than 860 fect unless a shorter distance is
required by the local fire authority.

Fire hydrants shall be placed at the end of all dead end lines {with no plans for future
extensions) for flushing purposes. Capped dead end lines which will be extended in the
future may be tapped with a flushing device per MAG standards in lieu of a fire hydrant.

F. Service Lines

Water service lines shall be Type K soft copper tubing with no splices in the service lines
between the main and the meter. Minimum cover for water service lines shall be 30
inches. Branch service tees are not allowed,

Service saddles for PYC water main shall be wide-strap full circle bronze as
manufactured by Mueller Model H-13000 or an equal approved by GWR. For a single
service, the saddle shall be % inch with a % inch corporation stop. For double services,
the saddle shall be 1 inch with a 1 inch corporation stop. Adjacent service saddles shall
be a minimum of 6 pipe diameters apart on the main line.
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The water meter box specification shall be obtained from GWR. The meter box shall be
positioned such that the meter is in the center of the box opening. The top of the meter
box shall be leve!l with the top of the box 2 inches above finished grade or 1 inch above
the elevation of the adjacent sidewalk. The water meter box shall be installed such that
the long axis of the box is perpendicular to the street and the water meter box shall open
to the street side to facilitate reading the meter.

Each separate building shall have its own service connection and meter, Backflow
prevention assemblies shall be provided for all cross connections in conformance with
AACRI8-4-115.

Within Pinal County only, meters shall be sized based on the total fixture count in
accordance with the International Plumibing Code (IPC), 2000. For areas outside of Pinal
County, contact GWR for requirements. Two methods for sizing meters are provided in
the IPC Section 604 and Appendix E. Meter sizing is the responsibility of the builder’s
cngineer.

The following table summarizes the capacity of typical meter sizes:

Water Meter Continuous Flow Maximum Flow
Size Capacity Capacity
5/8 inch x % inch 15 gpm 20 gpm
% inch X % inch 15 gpm 30 gpm
1inch 25 gpm 50 gpm

A % inch x % inch meter is typically the maximum size recommended for residential use.
1t shall be the responsibility of the builders engineer to notify GWR when a larger meter
is required (i.e. for sprinkled homes). All water meters shall be manufactured by AMCO
and shall only be acquired through GWR.

Water service connections shall not be made into water mains 14 inches and larger or into
lines designated as transmission mains by GWR.

Any residential or commercial property where the static pressure exceeds 80 psi shall
require individual PRV’s on the service line. The PRV shall be located on the customet
side of the meter and shall not be the responsibility of GWR. The PRV shall require a
separate meter box and cover supplied by the builder.

G. Easements

All water mains shall be located within street right-of-way or within a dedicated Public
Utility Basement {PUE). All PUE’s shall be shown on the final plat.

Dedicated easements shall be a2 minimum width of 16 feet for water mains less than 12
inches in diameter and shall be a minimum of 20 feet for water mains 12 inches in
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diameter and larger. The easement requirements are based on water mains with less than
8 feet of cover. Water mains with greater than § feet in cover shall be evaluated on an
individual basis by GWR. If parallel water and sewer mains are to be located within the
same eascment, the easement width shail be based on sewer depth as follows:

Parallel Sewer Depth Easement Width
Less than 15 feet 25 feet
Greater than 15 feet 35 feet

In no case shall a water main shall be located within 5 feet of a property or cascment line
or within 10 feet of a building foundation or masonry block wall footing.

Easements shall be free of obstructions and easily accessible to GRW. No permanent
structures shall be located within the easement. Trees shall not be planted within 10 feet
of any water main. Valves, valve boxes, blowoffs, etc. shall not be located within storm
water retention basins.

H. Testing and Disinfection Requirements

Water lines shall be pressure and leakage tested in accordance with MAG Section 610.14.
Water lines shall be disinfected per ADEQ Engineering Bulletin No. 8 or AWWA C651-
86. Copies of all test result shall be given to the GWR inspector.

III. WATER SYSTEM DESIGN CRITERIA
A. Water Demands

New domestic water systems shall be designed based on the following criteria:

e Demands for residential development shall be equal to:
o Average day demand = 250 gpd per dwelling unit
o Maximum day demand = 495 gpd per dwelling unit.
o Peak hour demand = 841 gpd (0.584 gpm) per dwelling unit.

e The average day demand for commercial facilities shall be based on 0.125 gallons
per square foot of building area. For master planning purposes, it shall be
assumed that the building area occupies 50% of the total commercial land area to
account for open space and parking. Accordingly, the average day demand shall
be equal to 2,800 gpd per acre of commercial property. Contact GWR for high
water use opcrations such as restaurants, car washes, efc.

e The average day demand for a school facility shall be based upon 50 gallons per
day per student.

e Parks and open space tracts shall be assumed to create an average day water
demand equal to 1,800 gpd per acre.
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The maximum day flow shall be equal to 1.8 times the average day flow with a 10%
allowance. Consequently, the maximum day flow shall be equal to 1.98 times the
average day flow. The peak hour flow shall be equal to 1.7 times the maximum day flow.

For preliminary design only, a density of 3.5 dwelling units per acre shall be utilized for
single family residential properties without a land use plan. Final design shall be based on
the actual density.

B. Pressure Requirements

Working pressures within the distribution system sball be between 40 and 80 psi. System
pressure shall not drop below 40 psi at any point within the distribution system during
peak hour demand. The minimum allowable pressure under maximum day demand plus
fire flow conditions is 20 psi.

C. Fire Flow Requirements

Fire flow requirements shall be in accordance with the local fire department authority. At
a minimum, the water system shall be designed to deliver a fire flow of 1,000 gpm for 2
hours without reducing the system to below 20 psi residval pressure.

D. Network Analysis

The network analysis for the distribution system shall be analyzed utilizing a hydraulic
.model such as WaterCAD. A model shall be constructed to demonstrate that the
proposed systern meets the design guidelines established by GWR. Flow conditions shall
be analyzed for average day, maximum day, peak hour, and maximum day plus fire flow.

Input parameters to the model shall include a Hazen-Williams coefficient (C) equal to
130.

The mode! output shall demonstrate that the water system meets the following criteria:

s Under the maximum day scenario, the velocity shall not exceed 5 fps and the head
loss gradient shall not exceed 6 feet per 1,000 feet of pipe.

s Under the peak hour scenario, the velocity shall not exceed 6 fps and the head loss
gradient shall not exceed 8 feet per 1,000 feet of pipe.

o Under the maximum day plus fire flow scenario, the velocity shall not exceed 8
fps.

e All dead-end cul-de-sacs shall be served with a minimum 8 inch diamelcr line.

Y
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GLOBAL WATER RESOURCES, L.L.C.
WASTEWATER SYSTEM STANDARDS

I. GENERAL REQUIREMENTS
A. Introduction

This document has been developed as a guideline to provide minimum criteria for the
planning, design, and construction of wastewater collection and pumping systems. It is
the responsibility of the developer/engineer to comply with the requirements of the
Arizona Department of Environmental Quality (ADEQ) in Title 18 of the Arizona
Administrative Code (AAC), and the standards issued by an authority having jurisdiction.
In the event of a conflict between the Global Water Resources (GWR) design guidelines
discussed herein and any applicable federal, state, county, or local authority, the more
stringent requirement shall take precedence.

Technical specifications and standard details shall conform to the current Uniform
Standard Specifications for Public Works Construction sponsored and distributed by the
Maricopa Association of Governments (MAG), any GWR supplements thereto, and as
modified herein.

B. Codes of Practice

All development must be in compliance with current GWR Codes of Practice, which are
provided in Appendix A.

C. Submittal Requirements

All improvement projects which involve the GWR sanitary sewer collection system must
be submitted for GWR review and approval prior to construction. Submittals shall be
made in accordance with the policies and procedures established by the local governing
authority in which the system is to be constructed. Refer to Appendix D for additional
information regarding the process for request and approval of service,

1. Master Plans

A Wastewater Master Plan is required for all proposed developments.
Development master plans shafl be prepared in accordance with GWR design
guidelines and must conform to GWR Master Wastewater Plan for the region. A
minimum of 3 copies shall be submitted to GWR prior to final plan submittal.
AutoCAD files shall be submitted on a CDR disk with the master plan.
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At a minimum, master plans shall include the following:

e A brief description of the project location, site conditions, topographic
conditions (on an approved vertical datumy), and existing and proposed
land use.

e A vicinity map and proposed land use plan.

» A description of the wastewater system design criteria utilized.

A map which identifies the proposed wastewater infrastructure and the
wastewater service area with contour data, both existing and proposed.

» Anticipated wastewater flows generated within the development.

A description of the existing and proposed wastewater system.

s A description and timelinc of project phasing.

s A spreadsheet which summarizes the upstream and downstream nodes,
service acreage, number of dwelling unils served, average and peak flows,
lengths, slopes, inverts, diameters, ground elevations, pipe capacity,
percentage of pipe capacity utilized, and peak daily flow velocity for each
sewer segment.

All master plans shall be signed and sealed by a professional civil engineer
registered in the State of Arizona.

2. Construction Drawings

Gravity sewer plans shall be at a minimum scale of 1”7 = 40’ and shall include the
following information: :

Sewer stationing.

Signature approval block for the appropriate wastewater utility provider.
Benchmark and datum information.

Plan and profile views for water mains 6 inches and larger.

GWR standard sewer notes (located in Appendix B).

Existing and proposed ground elevations at the centerline of the sewer.
Locations of sewer service lines.

Slope, length, and invert elevation of stubs for future extensions.
Identification of pipe crossings and proposed separations.
Identification of existing utility locations.

Identification and dimensions of easements and right-of-ways.

® o O & ¢ & 0 0 9 o >

All ptan documents shall be signed and sealed by a professional civil engineer
rcgistered in the State of Arizona.

3. Design Reports

A design report may be required at the discretion of GWR depending on the scale
of the project. A report shall be required for all proposed lift station projects.
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Reports shall be signed and sealed by a professional civil engineer registered in
the State of Arizona.

D. Meeting Requirements
Mandatory meetings shall include the following:

* A pre-design meeting between the developer, engineer, GWR, and the local
governing authority.

e An oasite pre-construction meeting between the contractor, the GWR inspector,
and the local governing authority.

The contractor must present to GWR all applicable permits prior to or during the pre-
construction meeting including, but not limited to, all ADEQ permits and any permits
required by the local governing avthority.

1t shall be responsibility of the developer, engineer, and/or contractor to schedule the pre-
design and pre-construction meetings.

Refer to Appendix D for additional information related to meeting requirements.
E. Final Acceptance

Final acceptance of gravity sewers, force mains, and manholes shall be in accordance
with GWR Code of Practice GWR-CP-01-008 Acceptance of Underground Facilities.

No new utilities will be accepted by GWR until the following occurs:

» All installed facilities have been inspected, tested, and approved.

¢ A video survey has becn completed after paving operations and shall include
video of all sewer infrastructure.

¢ A copy of all test reports, including trench compaction tesis, and inspections has
been provided to GWR.

e All punchlist items required by the GWR inspector have been addressed.
Record drawings (as-builts) have been supplied to GWR by the Engineer-of-
Record including AutoCAD files.

s A signed ADEQ “Certificate of Approval of Construction™ has been provided to
GWR.

+ Developer has furnished copies of the contract, copies of all checks paid to the
Contractor, and UNCONDITIONAL LIEN WAIVERS from the Contractor.

¢ Any other outstanding issues.

Water meters will NOT be installed to any water service Jocation until the sewer system
is accepted by GWR, all easements have been signed and recorded, and the video,
mainline and services, approved.
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Record drawings (as-builts) to be provided to GWR shall consist of three 117 x 17” hard
copy sets of as-built drawings and one elecironic set on CDR disk in AutoCAD format
with a minimum of {wo points referenced to the GWR GIS system.

1L SEWER COLLECTION SYSTEMS
A, Sanitary Sewers

In general, all sewer lines in subdivisions shall be located 6 feet south or west of street
centerlines. Horizontal curvilinear sewers shall not be allowed for sewers less than 24
inches in diameter. For sewers greater than 24 inches, contact GWR.

All sewers with services shall be installed with a minimum cover of seven (7) fect above
the top of pipe to finished grade unless otherwise approved by GWR. The depth shall be
sufficient to allow for gravity drainage from the ultimate service area as well as allow for
future extensions to adjacent service areas when necessary. The depth of the main sewer
line and the side (house) sewers shall be sufficient to avoid conflicts with water service
connections and dry utilifies.

Acceptable pipe materials for gravity sanitary sewer lines shall include the following:

e Sewers 15 inches in diameter and smaller shall be polyvinyl chloride (PVYC) or
ductile iron (DIP).

e Scwers larger than 15 inches in diameter shall be PVC, DIP, high density
polyethylene (HDPE), or fiberglass reinforced polymer mortar (FRPM).

e All building and house service connections shall be PVC, minimum 4 inches in
diameter.

Proposals for alternate pipe materials may be considered by GWR and shall be submitted,
in writing, by the engineer.

DIP shall include an approved polyurethane or ceramic epoxy interior lining system with
a minimum thickness of 40 mils. Each section of pipe and fitting shall be Holiday tested.
Encasement of DIP with a Ioose type of poiyethylene material per MAG standards may
be required for corrosive soil environments at the discretion of GWR.

Int areas where depth exceeds the allowable capacity of PVC and HDPE pipe, a non-
flexible pipe material such as DIP shall be utilized at the discretion of GWR.

Buoyancy and the potential for flotation of sewers shall be considered and prevented with
appropriate construction where high groundwater levels are anticipated.

B. Manholes

Manholes shall be instatled at the end of each line and at afl changeé in pipe grade, size,
material, and alignment. At changes in pipe alignment, the horizonial angle between two
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intersecting sewer lines shall not be less than 90 degrees. Manholes shall also be used in
lieu of a wye fitting for service connections 8 inches in diameter and larger.

Maximum sewer lengths between manholes shall be as follows:

Pipe Diameter (in}) | Maximum Spacing (ft)
Less than 12 400
i2to 15 500
18 to 36 600
Qver 36 300

Cleanouts may be utilized in place of manholes at dead ends when the sewer length is
less than 150 feet. Either a manhole or cleanout shall be provided at the end of all line
extensions to allow for cleaning. Cleanouts or manholes shall also be provided at the end
of all sewer line stubs for future extensions which are greater than one pipe length to
allow for testing.

Manholes shall be precast concrete structures in accordance with MAG standards with
the exception that manhole steps shall not be provided. Minimum manhole diameters
shall be 48 inches for pipe diameters of 8 to 15 inches. Manhole diameters shall be 60
inches for pipe diameters greater than 15 inches or for manholes greater than 10 feet in
depth measured from the flow line to the manhole rim. The minimum manhole frame
and cover diameter shall be 30 inches for 60 inch manholes.

An approved interior manhole coating system for corrosion protection shall be required
for manholes with sewers 15 inches and larger. System shall be approved by GWR prior
- 1o installation. T-Loc sysiems are not acceptable.

Manboles located in washes shall be constructed in accordance with Standard Detail No.
3. The top of sewer pipe located within washes shall be located a minimum of two feet
below the scour depth.

C. Design Flows

All sewers shall be designed for peak flow conditions. In the absence of flow data, new
domestic sewage systems shall be designed based on the following criteria:

» Residential flows shall be based upon 234 gpd per dwelling unit and a dry
peaking factor based upon tributary population in accordance with Table 1 of
AACR-18-9-E301.D.1.a.

»  Comunercial average day flows shall be based on 0.10 gallons per square foot of
building area. For master planning purposes, it shall be assumed that the building
area occupies 50% of the total commercial jand area to account for open space
and parking. Accordingly, the average day flow shall be equal to 2,200 gpd per
acre of commercial property. The commercial peak flow shall be equal 10 2.0 x
average day flow.

Y

GO waren.

fi

Page 19 July 2005




e School average day flows shall be based upon 25 gallons per day (10 hour day)
per student with a peaking factor of 2.0 x average day flow.
o Open space tracts shall be assemed to generafe no wastewater flow,

For preliminary design only, a density of 3.5 dwelling units per acre shall be utilized for
single family residential properties without a land use pian. Final design shall be based on
the actual density.

D. Hydraulic Design

The minimum allowable slope for an 8 inch sewer shall be equal to 0.0035 fi/ft unless
otherwise approved by GWR. For all other sewer sizes, the sewer lines shall be designed
and constructed to provide a minimum velocity of 2.0 feet per second (fps) when flowing
full. A design Manning’s Formula “n” value equal to 0.013 shail be utilized for all pipe
materials. Peak design velocities shall be less than 8 fps.

Other than private services, no sewers shall be less than 8 inches in diameter.

The ratio of flow depth in the pipe to the pipe diameter (d/D) shall not exceed 0.75 in
peak dry weather flow. Consequently, the maximum sewer design capacity shall be
equal to 91% of the full flow capacity at the peak design flow.

Manholes shall have 2 minimum drop of 0.10 feet across the manhole for all sewers with
intersecting angles. When sewers with different diameters enter a manhole, the upstream
pipe shall not have its crown lower than the crown of the downstream pipe.

_ Drop manholes shall be constructed in accordance with MAG standards when the
difference between the upstream and downstream sewer inverts is greater than 2 feet.
The manhole bottom shall be shaped to prevent sclids deposition. Only outside drops
shall be acceptable unfess the inside manhole diameter is 6 feet or greater.

E. House and Building Service Connections

Residential sewer service connections shall be a minimuin of 4 inches in diameter, and
commercial service connections shall be a minimum of 6 inches. All service line
connections shall be installed in accordance with MAG standards. Taps for future
connections shall be marked. Each bouse or dwelling unit requires a separate sewer
service connection.

Service connections 8 inches and larger in diameter shall be installed directly into a
manhole. Direct service connections are not allowed for sewers 18 inches and larger and
shal! be installed into a manhole. No more than three service taps shall bc made into any
single manhole. Sewer service line inverts shall be a minimum of 6 inches above the
crown of the outflow pipe.
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Grease, oil, andfor sand interceptors shall be provided for all facilities when determined
necessary by GWR. Refer to Paragraph F of Section II “Commercial and Industrial
Operations” for additional details.

F. Commercial and Indusirial Operations

Codes of Practice (COP) define the requirements for managing wastes discharged into the
GWR sanitary sewer collection system from commercial and industrial operations. The
COP provide guidance related to discharge regulations, interceptors, sampling, and
record keeping and retention. Refer to Appendix A for additional requirements.

As of March 2005, operations regulated by GWR include RV parks, food services, dry
cleaning, photographic imaging, and dental care. Contact GWR for the most current list
of regulated operations or to determine the requirements of commercial and industrial
operations which are currently not regulated by a COP.

Installation and maintenance of grease, oil, and sand interceptors shall be the
responsibility of the property owner. The design shall be approved by GWR prior to
installation and shall meet the rcquirements outlined in the COP. Minimum maintenance
requirements for interceptors are also provided in the COP.

G. Easements

All sewer lines shall be located within street right-of-way or within a dedicated casement.
The easement shall be dedicated to GWR and shall be restricted to GWR utilities only.

Dedicated easements shall be a2 minimum width of 20 feet wide for sewers less than 15
feet in depth and a minimum of 30 feet wide for sewers greater than 15 feet in depth.
Sewer depths shall be measured from finished grade to the flow line. The casement
width shall be increased by $ feet if parallel water and sewer mains are to be located
within the same easement.

In no case shall a sewer line shall be located within 10 feet of a property line, easement
line, or a masonry block wall footing or within 15 feet of a building foundation.

Dedicated easements shall be free of obstructions and easily accessible to GRW. No
permanent structures shall be located within the easement. Trees shall not be planted
within 10 feet of any sewer. Easements shall not be located within storm water retention
basins.

H. Testing Requirements

Testing shall be performed in accordance with GWR Code of Practice, GWR-CP-01-008.
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Deflection testing shall be done on all sewer lines comprised of flexible materials. The
entire length of sewer shall be tested for uniform slope. PVC sewer lines shall be low-
pressure air tested utilizing ASTM Method F 1417-92.

Water tightness of sewers and manholes shall be determined by exfiltration or low-
pressure air testing. Water tightness testing of the sewer line shall be performed to show
that leakage does not exceed 200 gpd per inch diameter per mile of pipe. Exfiltration
from manholes shall be limited to 0.1 gallons per hour per vertical foot of manhole.

Trench compaction and settiement testing shall be performed in accordance with the
recommendations of a registered professional geotechnical engineer in the State of
Arizona and as determined necessary by GWR. Test results shall be provided to the
GWR inspector and shall be sealed by a registered professional geotechnical engineer in
the State of Arizona.

The Contractor shall be responsible for an initial video inspection of the entire sewer line.
However, after placement of pavement and prior to development of a punchlist, GWR
will videotape the entire sewer system prior to acceptance at GWR’s cost.

HI. SEWAGE PUMP STATIONS

Sewage pump stations shall be capable of pumping the peak design wastewater flow with
the largest pump out of service. Force main velocities shall be between 3 and 6 fps.
Force mains shall be identified by placing marking tape one foot above the pipe along its
entire length.

Acceptable pipe matenials for pressure sewer pipe include PVC and DIP. Proposals for
alternate pipe materials may be considered by GWR and shall be submitted in writing.
Pressure class of PVC pipe shall be AWWA C-900 DR 14 Class 200 or AWWA C-905
DR 25 Class 165. In no case shall the pressure class of pressured pipe be less than 150

psi.

DIP shall include an approved polyurethane or ceramic epoxy interior lining system with
a minimum thickness of 40 mils. Each section of pipe and fitting shall be Holiday tested.
Encasement of DIP with a loose type of polyethylene material per MAG standards may
be required in corrosive soil environments at the discretion of GWR.

Joints shall be restrained when necessary in accordance with MAG Standards. Ata
minimum, restrained joints shall be provided at all bends, tees, reducers, and dead ends.
Thrust blocks as a substitute to restrained joints are not accepiable.

Isolation valves shall be eccentric type plug valves.
Odor control requirements will be evaluated on an individual project basis and may be

required at the discretion of GWR. Odor control requirements apply to both the wetwell
and air release valves.
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Wetwelis shall be lined with an approved coating system for corrosion protection. T-Loc
sysiems are not acccpiable.

Pump station equipment shall be protected from flooding and shall be designed to remain
operable during a 100-year storm event. All pump stations shall include an automated
backup power supply with a fuel reserve adequate for a 12-hour run time.
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GLOBAL WATER RESOURCES, L.L.C.
RECLAIMED WATER SYSTEM STANDARDS

1. GENERAL REQUIREMENTS

Contact Global Water Resources for current standards for reclaimed water systems,
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-LST

GLOBAL WATER RESOURCES (GWR)
CODE OF 1ICE
GWR-CPOL-LST
LIST OF EFECTIV I CODES OF PRACTICE
CODES OF PRACTICE

The following Codes of Practice are enforced by Global Water:

GWR-CP-0i- | Listof Effective Codes of

LST Practice ‘

GWR-CP-01- | Definitions 001 Engineering &
DEF . Projects
GWR-CP-01- | RV Park Operations 001 Engincering &
001 Projects
GWR-CP-01- | Yood Service Operations 001 Engincering &
002 Projects
GWR-CP-01- } Dry Cleaning Operations ¢o1 Engincering &
003 ‘ Projects
GWR-CP-0}- | Photographic Imaging 001 Engineering &
004 Operations Projects
GWR-CP-01- | Dental Operations 001 Engineering &
005 Projects
GWR-CP-01- | Detcrmination of Capacity 000 Engineering &
006 Impact of Commercial Units Projects
GWR-CP-01- | Optimizing Landscape 001 Engineering &
007 Configuration Projects
GWR-CP-01- | Acceptance of Underground 003 Engineering &
008 Fucililies Projects
GWR-CP-01- | Water From DRAFT Operations
009 Hydraots/Construction Water

GWR-CP-01- | On-Call Practices 000 Operations
010 :

GWR-CP-01- | Vehicle Guidelines 001 Operations
011

GWR-CP-01- | SCWC Emergency Operations 000 Operations
012 Plan
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GLOBAY, WATER RESOURCES Codc of Practice: GWR-CP-01-DEF

GLOBAL WATER RESOURCES (GWR)

CODE OF PRACTICE
GWR-CP-01-DEF
DEFINITIONS
PROHIBITED WASTE

Prohibited waste means:

Air Contaminant Waste

Any waste other than sanitary waste which, by itself or in combination with another substance, is capable
of creating, causing or introducing an air contaminant outside any sewer or sewage facility or is capable of
crealing, causing or introducing an air contaminant within any sewer or sewage facility which would
prevent safe entry by anthorized personnel.

Flammable or Explosive Waste

Any waste, which by itself or in combination with another substarce, is capable of causing or contributing
to an explosion or supporting combustion in any sewer or sewage facility including, but not limited to
gasoline, naphtha, propane, diesel, fuel oil, kerosene or alcohol.

Obstructive Waste

Any waste which by itself or in combination with another substance, is capable of obstructing the flow of,
or interfering with, the operation or performance of any sewer or sewage facility including, but not limited
to: earth, sand, sweepings, gardening or agricultural waste, ash, chemicals, paint, metal, glass, sharps, rags,
cloth, tar, ssphalt, cement-based products, plastic, wood, waste portions of animals, fish or fowl and
solidified fat.

Corrosive Waste

Any waste with corrosive properties which, by itself or in combination with any other substauce, may cause
damage to any sewer or sewage facility or which may prevent safe entry by authorized personnel.

High Temperature Waste
A high temperature waste is:

a. Any waste which, by itself or in combination with another substance, will create heat in amounts
which will interferc with the operation and maintenance of a sewer or sewage facility or with the
treatment of waste in a sewage facility;

b. Any waste which will raise the temperature of waste entering any sewage facility to 40 deprees
Celsius (104 degrees Fahrenheit) or more;

¢. Any nou-domestic waste with a temperature of 65 degrees Celsins (150 degrees Fahrenheit) or
more,
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-DE¥

Biomedical Waste

Any of the following categories of biomedical waste: human anatomical waste, animal waste, untreated
microbiological waste, waste sharps and unireated human biood and body fluids.

Miscellaneous Wastes
Any waste, other than sanitary waste, which by itself or in combination with another substance:

a. copstitutes or may constitute a significant health or safety hazard to any person;

b. smay interfere with any sewer or sewage treatment process;

c. may cange a discharge from a sewage facility to contravenc any requirements by or under any
ADEQ or AzPDES discharge permit or any other act, or any other law or regulation goveming the
quality of the discharge, or may cause the discharge 1o result in a hazard to people, animals,
property or vegetation: or

d. may cause biosolids to fail criteria for beneficial land application.

RESTRICTED WASTE

Restricted waste means:

Specificd Waste

Any waste which, at the point of discharge info a sewer, contains any confaminant at a conceatration in
excess of the limits set out below. All concentrations are expressed as total concentrations which includes
all forms of the contamivant, whether digsolved or undissolved. The coucentration limits apply to both

grab and composite samples. Contaminant definitions and methods of analysis are outlined in standard
methods.

CONVENTIONAL CONTAMINANTS [mg/L]
Biochemical Oxygen Demand (BOD) | 350
Chemical Oxygen Demand (COD) 700
Oil and Grease' 100
Suspended Solids 350

! Total oil and grease includes oil and grease (hydrocarbons) (see Organic Contaminants Table)
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GLOBAL WATER RESQURCES

Code of Practicc: GWR-CP-01-DEF

ORGANIC CONTAMINANTS [mg/L)

Benzene 0.004
Ethyl Benzene 0.56
Toluene 0.8
Kylenes 8
Polynuclear Aromatic Hydrocarbons (PAH)? 0.05
Phenols i

Oil and Grease (hydrocarbons) 15

INORGANIC CONTAMINANTS mg/L]

Antimony 0.0048
Arsenic (As) 0.01¢
Barium 1.6
Beryllium 0.0032

2 Note: Polynuclear Aromatic Hydrocarbons (PAH} inchude:

naphthalene benzo(ajanthracene
acenaphthylenc chrysene
acenapthene benzo(b)fluoranthene
fluorene benzo(k}fluoranthene
phenanthrene benzo(a)pyrene
anthracenc dibenzo(a,h)anthracene
fluoranthene indeno(1,2,3-cd)pyrene
pyrene benzo(g h,i)perylene

FEme oo T
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GLOBAL WATER RESOURCES

Code of Practice: GWR-CP-01-DEF

INORGANIC CONTAMINANTS [mg/L]
Cadmium (Cd) 0.004
Chieride {Cl) 1500
Chromivm (Cr) 0.08
Cobalt {Co} 5
Copper (Cu) 1
Cyanide {CN) 0.16
Flooride (F) 3.2
Iron {Fe) 50
Lead {Pb} 0.04
Manganese {Mn) 5
Mercury (Hg) 0.0016
Molybdenum (Mo) 5
Nickcl Ni) 0.08
Selenium (Se} 0.04
Silver {Ap) 0.5
Sulphate (SO,) 1500
Sulphide (S) i
Thallium 0.0016
Zing (Zn) 3
Food Waste

Amny non-domestic waste from cooking and handling of food that, at the point of discharge inlo a sewer,
contains particles larger than 0.5 centimeters in any dimension.
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Radioactive Waste

Any waste containing radioactive materials that, at the point of discharge inlc a sewer, excecds
radioactivity limitations as established by regulatory agencies.

pH Wastc

Any non-domestic waste which, at the point of discharge into a sewer, has a pH lower than 6 or higher than
9.0, as detenmined by either a grab or a composite sample.

Dyes and Coloring Material
Dyes or coloring materials which may pass through a sewage facility and discolor the eftluent from a
sewage facility except where the dye is used by the Sewer Company, or one or more of its agents, as a

tracer.

Miscellaneous Restricted Wastes

Any of the following wastes:
a. scawater
b. PCBs
¢. chlorinated phenols®
d. pesticides
e. tetrachloroethylens

3 Chilorinated phenols include:

o chlorophenol {orthe, meta, para)
» dichlorophenot (2,3, 2,4-, 2,5-, 2,6-, 3,4-, 3,5-}
¢ trichlorophenol (2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 24,6-,34,5-)
e tetrachlorophenol (2,3,4,5-, 2,3,4,6-, 2,3,5,6-)
e pentachlorophenol
Revision. GWR - CP - 0i-DEF (001) Responsible Agent: Engineering & Plauning
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GLOBAL WATER RESOURCES Code of Practices GWR-CP-01-001

GLOBAL WATER RESOURCES

CODE OF PRACTICE

GWR-CP-01-001
RV PARK OPERATIONS
APPLICATION

‘This code of practice for RV park operations defincs the requirements for managing waste discharged
directly or indirectly into a sewer connected to a sewage facility from RVs, mobile homes, trailers,
watercraft and other sources which employ storage, chemical disinfection/stabilization and discharge as a
waste disposal mechanism.

" ‘This code of practice applies o all RV park operations. Definitions arc included in GWR-CP-01-DEF.
DISCHARGE REGULATIONS

An operator of an RV park operation must not discharge waste, which at the point of discharge into a
sewer, contains:

a. oil and greasc in a concentration that is in excess of 100 milligrams per litre as analyzed in a grab
sample; ; .

b. suspended solids in a concentration that 18 in excess of 350 milligrams per litre as analyzed in a
grab sample;

¢. 5-day biochemical oxygen demand (BODs) in a concentration that is in excess of 350 milligrams
per liter in a prab sample;

d. prohibited waste, restricted waste, special waste, stormwater, or uncontaminated water.

If the RV park opcration accepts RV customers with the intention of providing sewerage hock-ups, that
practice is only acceptable if onc of the following conditions is met:

a. Ifthe RV park operation has a dedicated pre-treatment facility, that facility must be used for the
disposal of the first discharge of wastewater from any entering RVs. The facility must be
maintained as per manufacturer's or engineer's operating instructions, Discharge from that
facility which is directed to a sewer connected to a sewerage facility shall be metered such that
large slops of waste are not introduced to the sewer instantancously. Discharges from such
facilities to sewers are limited to 10% of the ADWF (in USGPM) expericnced in the sewer.

b. Inthe absence of a dedicated pre-treatment facility, the RV park operation shall require incoming
RVs to certify that, prior to connection 10 a sewer, that the holding tanks of the RV have been
discharged at an approved facility.
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RECORD KEEPING AND RETENTION
An operaior of an RV park operation must keep a record at the RV park operation of:

a. all disposals of RV waste into a dedicated pre-treaiment facility;
b. Pre-treatment facility inspection and maintenance activities including:
1. the date of inspection or snaintenance;
II. the mainlenance conducicd; and
IIL.  the type and quantity of material removed from the facility;
c. Certifications of waste disposal prior to hook up of RV to sewer services.

The records shall be retained for a period of two years, and shail be available on request.
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GLOBAL WATER RESOURCES (GWR)
CODE OF PRACTICE
GWR-CP-01-002
FOOD SERVICE OPERATIONS
APPLICATION

This code of practice for Food Service operations defines the requirements for managing waste discharged
directly or indirectly into a sewer connected to a scwage facility from restanrants, or other facilities
employing food service as a primary or secondary business operation.

This code of practice applies to:

a. operators of a food services operation that adds kitchen equipment that discharges oil and
grease; . .

b. operators of a food scrvices operation that discharges non-domestic waste to sewer that
exceeds any of the restricted waste criteria specificd in GWR-CP-01-DEF; or

c. any foed service operation, as determined by the Engineer of GWR's wastewater operations
group.

Definitions are included in GWR-CP-01-DEFL.
DISCHARGY REGULATIONS

An operator of a Food Service Operation must not discharge waste, which at the point of discharge into a
sewer, conlains:

a. oil and preasc in a concentration that is in excess of 100 milligrams per liter as analyzed in a
grab sample;

b. suspended solids in a concentration that is in excess of 350 milligrams per liter as analyzed in
a grab sample;

¢. S5-day biochemical oxygen demand (BODS5) in a councentration that is in cxcess of 350
milligrams per liter in a grab sample;

d. prohibited waste, restricied waste, special waste, stormwater, or uncontaminated waier as
defined in GWR-CP-01-DEF.

GREASE INTERCEPTORS
Grease interceptors are required to be installed and maintained by the Owner of food service operations

within the collection system of GWR facilities. Gresse interceptor installations shall conform to the
requirements of this code of practice.

Design

The rated flow capacity of each grease interceptor installed in food services establishments shail not be less
than thc maxinum discharge flow from all plumbing fixturcs connected to the prease interceptor that will
discharge simultaneously.
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The rated flow capacity of each grease interceptor must be established using the Plumbing and Drainage
Instituie standard PDI-G101 or equivalent test as approved by GWR’s enginecr.

Each grease interceptor must have either:

a. an internal flow control fifting, or
b. aflow control fitting installed on the inlet tine’.

All grease interceplors must be labeled with information containing the rated fiow capacity of the unit. The
label shall be permanently affixed and visible following installation. Where a permanently affixed and
visible label is not possible or practical, manufacturer and instatlation drawings of the grease inferceptor
shall be maintained at the site and shall be available for inspcction by GWR staff, or request.

Flow Rates

The operator of a food services operation must calculate the maximum discharge flowrate to a prease
interceptor by adding together the fowrates from each fixiure that will discharge simulianeously using the
following method to estimate the flowrate from each fixture: '

a. for sinks, calculate the total volume of each sink and assign a drain time of one minute.

b. for exbaust hoods with an automatic cleaning cycle, measurc the discharge flowrate or use the
manufacturers estimate of peak-discharge flowrate during the automatic wash cyclc.

¢. for floor drains, estimate the flowrate using the following table:

Floor Drain Diameter Prain Rate
T Millmeters | Jches || Us | Gmperal | USgem
] { epm :

d. for drains on other equipment, nse the fable in Section {c) or if the drain size is lcss than 2
inches in diameter sither:
1. measure the discharge flowrate, or
II. refer to manufacturers estimated peak discharge flowrate, or
fll. use a minimum of 1.4L/s.
e. for automafic dishwashers, measure the discharge flowraie or usc the maximom discharge
flowrate specified by the dishwasher manufacturer.

Where the rated flow capacity of a grease interceptor is exceeded by the maximum discharge flowrate from
all plumbing fixtures that will be discharged simultaneously to the greasc interceptor, the operator of a food
services operation must;

! The flow control fitting must be sized to limit the flow to a rate that is no morc than the rated flow
capacity of the grease interceptor.
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a. install a prease interceptor that has a rated flow capacity equal to or greater than the maximum
discharge flowrate from all plumbing fixtutes connected to the grease intercepior that will
discharge simultanecusly; or

b. install additional grease interceptors so that the maximom discharge flowrate from fixtures
conuected to each grease interceptor that will discharge simultancously does not exceed the rated
flow capacity of the grease interceptor; or

c. have a plan approved by GWRs engineer showing how the discharge of waste will be managed.

Installation

A greasc interceptor must be located so that it is readily and easily accessible for inspection and
maintenance. A sampling point shall be instalied as follows:

a. a sampling tee shatl be located either at the outlet of the grease interceptor or downstream of the
grease interceptor at a location upstream of any discharge of other waste;

b. the sampling tes shall be not less than 10.2 cm (4 inches) in diameter, and shail be installed so that
it opens in a direciion at right angles to and vertically above the flow of the sewer pipe; and

c. the sampling tee shall be readily and easily accessible at all times for inspection.

Maintenance

An operator of a food services operation shall maintain all grease inferceptors installed in comnsetion with
the food services operation in accordance with the manufacturer’s recommendations so that the grease
intercepiors function properly.

An operator of a food services operation must not permit oil and grease to accumulate in & grease
interceptor in excess of the lesser of six inches or 25% of the wetted height of the grease interceptor.

An operator of a food services operation shall not dispose of oil and grease from a grease interceptor to a
sewer. All cleaning or grease removal shall be accomplished by employing vactor trucks or other means to
preclude any grease from entering the collection system.

An operator of a food services operation must npot usc or permit the use of chemical agents, enzymes,
bacteria, solvents, hot water or other agents to facilitate the passage of oil and grease through a grease
interceptor without the express writien consent of GWR.

Connections to Grease Interceplors

An operator of a food services operation shall have the following fixtures connected to the grease inforcept
system:

a. sinks used for washing pots, pans, dishes, cutlery and kitchen utensils;

b. drains serving sel-cleaning exhaust hoods installed over commercial cooking equipment;

c. drains serving commercial cooking equipment that discharges cil and grease;

d. drains serving a garbage compactor used to compact waste that may comtain, or be contaminated
with, food wastc; or .

¢. other fixtures that discharge wastewater containing oil and gredse.

The following fixtures shall not be connected to a grease interceptor:

a. garburators, potato peelers and similar equipment discharging solids;
b. toilets, urinals and hand sinks;
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¢. automatic dishwashers2

Outdoor Garbage Compactors

An owner of an outdoor garbage compactor installation connected to a sewer must install works as
necessary to prevent rainwater from entering the drain connected to the sewer.

SAMILING

At the request of GWR, the operator of a food services operation shail confirtn the operation of any prease
interceptor via analytical testing. This testing shall be performed by an accredited laboraiory, and paid for
by the owner of the greasc interceptor.

RECORD KEEPING AND RETENTION

An operator of a food services operation must keep a record at the food services operation of ail grease
interceptor inspection and maintenance activities including:

the date of inspection or maintenance;

the maintenance conducted;

the type and quantity of material removed from the grease interceptor; and
the location of disposal of the material removed from the grease intercepior.

sap o

The records shall be retained for a period of two years, and shall be available on request to GWR Staff.

? An automatic dishwasher may be connected to a grease intercepfor provided that there arc no other
fixtures connected to the grease interceptor and the grease intcrceptor is sized lo accept the maximum
discharge flowrate specified by the dishwasher manufacturer.
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FOREWORD

The Plumbing and Drainage Insfitute is com-
prised of a group of member organizations, each of
which is engaged in the manufacture of products for
the plumbing industry. The basic aim of PD! is to
contribute its combined talents and resources to the
further advancement of plumbing engineering and
the plumbing industry. This standard is dedicated fo
those goals,

For nearly a hundred years, grease intercep-
tors have been used in plumbing waste water sys-
tems to permit free flow of drainage from sinks and
similar equipment and {o prevent grease accumula-
tions from clogging connecting piping and sewer
lines. In 1883, one Nathaniel T. Whiting of California
applied for a patent on a grease trap, which was is-
sued in October of 1884. Whiting's design ptinciple
was not unlike that of present day grease intercep-
tors.

For the following fifty years, there were no
coordinaied efforts to standardize ratings or to es-
tablish performance requirements for grease inter-
ceptors. Ratings were determined by each manufac-
turer for its interceptors which were produced in a
variety of sizes and types in effort to meet engineer's
-specifications and satisfy code requirements.-

in late 1940 and eatly 1941, prior 1o the United
States’ entry into World War 11, grease interceptors
were specified for Army posts to meet specifications
of the Construction Division, Office of the Quarter-
masier General. These specifications called for in-
terceptors which proved inadequate; thus it imme-
diately became apparent that a comprehensive en-
gineering and testing program was required in or-
der to properly rate grease interceptors. Apart from
prevention of sewage systems clogging, properly
rated and sized grease interceptors were essential
ta the recovery of oils and grease so badly needed
for the war effori. As a result, a series of conferences
involving the Reseaich Commitiee of the Plumbing
and Drainage Manufacturer's Association (now
Plumbing and Drainage Institute), representatives of
the Quartermaster General, Surgeon General, Army
Corps of Engineers, and others were held to develop
a testing program to establish flow rates and grease
holding capacity for uniform rating of grease inter-
ceptors manufactured at that time. The program that
emerged from these conferences included exhaus-
tive laborsatory testing of each grease inlerceptor at
the lowa Institute of Hydraulic Research at the State
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University. This phase of the program was covered
in a comprehensive report issued in August of 1945,

Using the guidelines established in fowa, the
Research Commiitee continued the tesling program
at The United States Testing Company, Inc., which
culminated with the first issue of this standard in
1949 and cerlification of applicable grease intercep-
lors.

Since its publication, Standard PDI-GIOI has
been widely recognized; it is referenced in most plumb-
ing codes and it is included as the basic testing and
rating requirement of Military Specification MIL-T-18361.

Grease interceplors specified by engineers are
deemed to be acceptable products when they meet the
requirements of this standard.

Standard PDI-GIO! has been reprinted in its origi-
nal format many times over the years to satisfy the con-
tinuing demand for copies. Now, with this reprint, the
standard has a new format for ease of reading and is
expanded to include this informative foreword plus an
appendix of valuable sizing, installation and mainte-
nance data which the Institute feels will be helpful fo the
industry.

The Plumbing and Drainage Instituie currently
maintains a grease interceplor testing, rating and certi-
fication facility, for interceptors falling within the scope
of this standard at the Industrial Testing Laboratories,
Inc., in St. Louis, Missouri,

Manufacturers interested in having interceplers
tested, fated, and certified in conforrmance with Stan-
dard PDI-GIOI may obtain the details by contacting the
Executive Secretary of the Instituie at the address on
the cover.

This Sfandard is not infended to be iimiting in any
way, buf rather is intended to provide a uniform mea-
sure of performance by Grease Intesceplors. The use of
this Standard is voluntary and the issuance or existence
of this Standard does not in any respect prevent or re-
strict any member or non-member of The Plumbing and
Drainage Institute from manufacturing or supplying prod-
ucis that do not meet the performance criferia confained
in the Standard. The data in this publication are based
on information believed to be reliable and are offered in
good faith but without guarantee. The Plumbing and
Drainage institute and its member companies assume
no responsibility or liability for the use of this Standard.
No warranty, express or implied, is made of the infor-
mation contained in this Standard by The Plumbing and
Drainage Institule or by any of its member companies.
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Testing and Rating Procedure for Grease Interceptors
Plumbing and Drainage Institute Standard
PDI-G101

1.0 Scope and Purpose

141 Realizing the serious need of a standard

procedure for the testing and rating of
grease intercepting equipment, the
Plumbing and Drainage Instituteauthor-
ized its Research Commiltee to take the
necessary steps to develop such a set of
standards. This project would include
the design and construction of the test-
ing equipment, preliminary research and
testing, the development of a certifica-
tion test procedure and the development
of a standard method of rating the flow
capacities and grease retention capaci-
ties of grease interceptors.

2.0 Basic Test Method

2.1

2.2

The Plumbing and Drainage institute
Standard Testing Procedurs for Grease
Interceptors is designed to simulate an
actual plumbing instaliation in which the
interceptor is subjected lo severe opera-
tional conditions.

The test is based on the use of a variable
capacity double compartment sink in-
stalled on a2 floor level which is ten (10)
feet {3.05m) above the bottom of the in-
terceptor. The sink is connected to the
interceptor by means of fwo (2) inch
wasle piping. A vented flow control or
equal device is installed at the top of the
wasle riser between the sink and the
interceptor. The effluent from the inter-
ceplor discharges into a skimming tank,
the top of which is located below the out-
let of the intercepior. Complete details
on the design of the testing equipment
and its installation, and the test proce-
dure are outlined hereinafier.

3.0 Construction of Test
Equipment

3.1

Test Sink

The sink used in the tests shall have the
foliowing inside dimensions: eight (8)
feet {2.44m) in length; two (2} feet
{0.60m) in width; twelve and one-half
{121} inches {0.32m) in depth. The sink
shall e constructed of galvanized sheel
metal and shall have two (2} compart-
ments, each four {4) feet (1.22m} in
length. The sink shall have steel angle

rim, reinforcement, and legs. The legs
shall be of proper length so that the rim
of the sink will be three (3) feet {0.81m)
above the floor. The sink legs shall be
braced with steel angles or flat bars.

3.1.1 Sink Waste Connections
Each sink compartment is fo be
fitted with a one and one-half
{1} inch (38mm) standard sink
waste connection with fiange,
crossbars, threaded or slip joint
failpiece, and locknut. The waste
connections are to be located on
opposile sides of the center par-
tition in the corner formed by the
side of the sink and the cenler
partition.

3.1.2 Water Level Gauges

Each compartment shall be
equipped with a gauge connec-
tion and a water level gauge with
gauge glass. Each gauge con-
nection shall be fitted into the
bottom of a sink compartment
and In close proximity to the
waste outlet, Each gauge shall
be mounted on the outside of the
sink, adjacent to ils respective
gauge connection, and shall
extend diagonally upward from
the bottom center to the top ouf-
side cornerss. Thesa gauges shall
be calibrated to read directly the
number of inches of water in the
sink compartments above the
sink waste flange.

3.1.3 Movable Sink Partitions
Each compariment of the sink
shall be filted with a movable
partition, making it possible to
regulate the size of the compart-
meni fo any desired capacily.

3.2 Skimming Tank

The skimming tank is to be rectangular
in shape, open at the top and equipped
with a stationary baffle located approxi-
mately three (3) feet (0.91m) from the
end of the tank receiving the discharge
from the intercepior. This baffleshall ex-
tend the width of the tank and to within
four {4) inches (100mm) of the bottom of
the tank. The purpose of this baffle is to




iimit the heavy spread of grease to one
end of the tank and to control o a degree
the turbulent water currents created by
the overflow from the interceptor. The
dimensions of the tank shall be approxi-
mately eight (8} feet (2.44m} in length,
twenty-eight (28} inches {0.70m} in
width, and two (2) feet {0.60m) in depth.
The tank shall be constructed of galvan-
ized sheet metal with steel angle rim and
reinforcement The waste ouilet from the
tank is fo be four (4) inches (100mm} in
diameter, connected fo the bottom of the
tank at one end and trapped to retain ap-
proximately eighteen (18) inches
{0.46m) of water in the tank. The fank is
also provided with a four {4} inch
{100mm) valved bottom drain to permit
draining and cleaning.

4.0 Installation of
Testing Equipment

4.1

4.2

4.3

»" 11w

Figure 1
Installation of Grease Interceptor Testing Equipment

Sink Location

The sink is to be located on an upper
floor with the sink rim three (3} feet
{0.91m) above that floor level.

Interceptor Location

The grease interceptor shall be so
located that its boltom is ten (10) feet
{3.05m) below the floor tevel upon which
the sink is located. The interceptor shall
be equipped with a water-tight and air-
fight cover.

Skimming Tank Location

The skimming tank shall be located low
enough, with respect to the interceptor,
for the discharge piping from the inter-

ceptor to clear the {ank rim by not less
than three (3) inches (76mm).

4.4 Installation of Waste Piping

4.4.1 Sink Connections
The sink outllet waste connec-
tion from each sink compart-
ment is fo be one and one-half
(1'4) inches (38mm) in size and
each connection shall be fitled
wijth a quick opening gate vaive.

4.4.2 Combined Horizontal

Waste Piping

The combined horizontal waste
piping into which the sink outlets
connect shall be two (2) inches
{50mmy} in size, installed with the
center line eleven (11) inches
{0.28m} below the botiom of the
sink and properly hung and
braced from the sink reinforce-
ment and supports. This waste
pipe shali be fitted fo the inlet of
a venied flow control or equal
device.

4,4.3 riow Control Device

The flow control device is o be
adequate in size for the inter-
ceplor to be tested and shall be
equipped with the proper size
orifice andfor other details to
provide the proposed flow rate of
the subject intercepior, based on
the simultaneous drainage of
both sink compartments as de-
tailed hereinafter. The waste
piping on either side of the flow
control shail be fitied with
unions to permit removal of the
device. If the flow control orifice
required exceeds two (2) inches
(50mm) in diameter, thereby
requiring a flow control larger
than two (2) inches {(50mm},
reducing couplings shall be
filted into the inlet and outlet of
the larger device lo permil con-
neclion of the two (2) inch
{50mm) waste piping.

4.4.4 Vertical Waste Riser
The two (2) inch (80mm) verii-
cal waste riser shall be con-
nected to the outiet of the flow
control device and shall extend
~downward to connect fo the in-
terceptor inlet by means of a two
(2) inch (50mm) elbow and a
short horizontal nipple.




4.4.5 Interceptor Discharge

The discharge pipe from the in-
terceptor outiet lo the skimming
tank shall be itwo (2) inches
{50mm) in size wilh a minimum
pitch of one-eighth {%) inch per
foot {Jlem per m) and shall be
provided with a two (2} inch
{50mm) vent properly located {o
prevent siphoning of the inter-
ceplor.

4.4.6 Interceptor Connections
If the inlet and/or outlet open-
ings of the interceptor fo be
tested exceed two (2) inches
(50mm) in size, use reducing
couplings to permit connections
of the two (2} inch (50mm) inlet
and discharge pipes.

5.0 Preliminary Test
Procedure

5.1

5.2

5.3

Media Analysis

Before conducting certification fests on
any interceptor, simple analysis of the
test media are to be made o determine
the following characteristics:

{a) Water-Hydrogen ion concentration
{pH value).

{b) Lard-Specific gravity, al one hun-

dred and fifly (150) degrees Fahren-
heit (65.5°C).
Viscosity in Seconds Sayboft Uni-
versal {SSU}, at one hundred and
fifty {150) degrees Fahrenhsit
65.5" C).

Establishing Sink
Compartment Capacity

The size of each test compariment shall
be established by means of the movable
partitions so that the gross capacily of
each compartment in gallons will be
equal fo one and two-lenths (1.2} times
the proposed flow rate in gallons per
minute (GPM) of the interceptor o be
tested. The gross sink capacity
mentioned above is to be calculated on
the basis of twelve (12) inches {0.3m)
above the sink outlet Hange.

Establishing Volume of
Incremental Discharge
The volume of water to be discharged
from each sink compartment during
each test increment shall be based on
ten (10) inches {0.25m) of water above

5.4

the sink outlet flange. On this basis the
incremental discharge in gallons per
compariment will be equal to the pro-
posed gailons per minute (GPM) flow
rate of the interceptor being tesled.

Computation of Flow Rate
The flow rate from the sink shall be com-
puted by fiming the rate of drainage of
the first nine and one-hailf (9%} inches
{0.24m) of water from the sink compart-
ment, measured from the ten (10) inch
{0.25m) mark to the datum line one-half
{%%) inch {13mm) above the sink outlet
flange.

54.1 Check Flow Rate Tests
After the sink compartment
capacities have been esiab-
lished, the sink waste piping
connecled to the interceptor
with the flow control or
equivalent device properly sized
and installed, and the inter-
ceptor discharge pipe properly
vented and exiended to the
skimming tank, a series of check
flow rate tests are to be made.
Three {3) tests are to be made for
each of the following four (4)
conditions: (During test groups
{a) and {b) the waste outiet from
the adjacent compariment shall
be closed off.}

{(a) Drain, gauge, and compute
the flow rate from compart-
ment #1 separately.

(o) Drain, gauge, and compute
the flow rate from comparl-
ment #2 separately.

Flow rates determined in (a) and
{b) are only for purposes of
checking against actual flow
rates of test increments.

{c} Drain compartments #1 and
#2 simultaneously and
gauge and compute the flow
rate on the basis of the time
required to drain compart-
ment #1,

{d) Drain compartments #1 and
#2 simultaneousiy and
gauge and compuie the flow
rate on the basis of the time
required to drain compart-
ment #2.

54.2 Calibrated Dralnage
Fiow Rates
The average of the three (3) tests




for each of groups {c) and (d}
above shali be considered as the
calibrated drainage flow rale for
that group provided no one of
the tesis varies by more than five
{5) per cent from the other two in
the same group. If such variation
cccurs, the test showing the dis-
crepancy shall be discarded and
additional check tests shall be
made until three (3) tests meet-
ing the above condition are ob-
tained. The average of the cali-
brated drainage flow rates for
simullaneous discharge, as de-
termined in Seclions 54.1 (c),
54.1 (d}, and 54.2 must beequal
to or exceed by not more than
five (8) per cent the proposed
flow rate of the interceptor being
{ested. if the average flow rate so
determined is less than the pro-
posed How rate of the inter-
ceptor, the flow control orifice is
to be enlarged and the check
flow rate tests rerun and the cali-
brated drainage flow rates again
computed untll flow rales within
the required fimits are obtained.
If the average of the calibrated
drainage flow rates exceeds the
proposed flow rate of the inter-
ceptor by more than five (5) per
cent, the flow contro! orifice
shall be reduced in size and the
above tests shall be repeated
until an average flow rate is ob-
tained which falls within the five
(8) per cent limit stipulated
above.

6.0 Skimming Procedure

The skimming procedure is fo be initiated
approximately five (§) minutes after the in-
crement to be skimmed has discharged into
the tank. A sheet metat hand baffle, slightly
shorter than the width of the skimming tank
and approximaiely one (1) foot (0.30m}in
width is employed to push all surfaced
grease to one corner of the fank from which
the layer of grease is readily skimmed by
means of a reclangular pan. The mixture of
water and grease thus removed is placed in a
pail equipped with a drainage spigot. All
grease is squeegeed from the baffleand pan.
This process is continued untit most of the
visible grease has been removed from the
surface of the water in the skim tank.

6.1 At this point, while the hand baffle
previously used is altowed to cool, a
second hand baffle is employed in the
following manner. The first inch (26mm})
of the baffle plate is immersed at oneend
of the skimming tank and lhe baffle
moved toward the opposite end, as
before, {0 concenirate the now thin film
of surfaced grease. The baffle is moved
at a rate siow enough to prevent turbu-
lence from drawing the accumulating
grease below the baffle, and fast enough
so that a minimum of grease will pass
through the clearance space belween
the baffle and the fank walls. Upon
reaching a point about two (2) inches
{(50mm) from the end of the tank, the
baffle mofion is slowed and, at the same
time, the baffle is lowered to bring the
cooler surface in coniact with the
trapped grease. These motions are so
regulated as to have the baifle sub-
merged fo within an inch {25mm} of its
top by the time it reaches the end of the
last two (2) inches (50mm) of horizontal
travel. The baffle is then removed from
the water and moved, grease side up, to
the pail where the adhering grease is
squeegeed off and added to the previous
contenis. By now, the first baffle has
cooled, and the above procedure is
repeated using it. The baffies are used
alternately until the amounts of grease
collected in this manner are so small as
to be negligible.

6.2 Upon completion of the above skimming
procedures, the water is drained from
the bottom of the pail by means of the
spigot. The pail is then placed over a gas
flame and its contents heated until the
residual water is brought to boiling tem-
perature; that is, until bubbles of steam
rise through the molten grease. The mix-
ure is then poured from the pail into a
separatory funnel, the pail is squeegeed
out and the mixture is aliowed to stand in
the funnel for approximately five (5)
minules, at the end of which time the
water is drawn off from the botiom of the
funnel. The remaining liquid is per-
mitled o separate for approximately five
(5) more minutes and the water is again
removed from the bottom of the funnel.
The remainder is drained from the sep-
aralory funnel into one or more pre-
weighed cans.

6.2.1 These cans are placed in a deep
freeze unit or other suitable cool
location and the grease is per-




mitted to soildify. The solidified
contents are then scraped and
kneaded with a smail puity knife,
and the water thus worked from
the mixture is poured off. If the
quantity of water thus removed
is greater than severai drops, the
heaiing and solidification
process is repeated. When only a
few drops of water are removed
in this manner, the mixture is as-
sumed to be completely de-
watered and weights are taken
for computation purposes.

6.2.2 The weighing is done on an
“Ohaus” gram balance and
weights are {aken to the nearest
one-half () gram (0.0011
pound). Tare weighis of the pre-
weighed cans are then sub-
tracted from the total weight
and the correct weight entered
as dala.

7.0 Certification Test

Procedure

After all preliminary data and tests have been
established as previously ouflined, the cer-
tification tests shall be conducted as follows
and all test data is to be recorded on PDI
Grease Interceptor Rating Test Form #1.
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7.1 Test Media
Certification tests shall be conducted
with fresh, un-used Swift & Company
Prime Steam Lard or equal and water,
both within a temperature range of from
one hundred and fifty (150) to one hun-
dred and sixty (160) degrees Fahrenheit
{65.5" to 71°C).

7.2 Ratio of Lard to Water

Both compariments of the test sink shall

be supplied with the required volume of
water (Sect. 5.2 and 5.3} at the tempera-
ture stipulated in 7.1. The test lard shalt
be introduced into one. compartment,
during each incremental discharge, in
the ratio of one (1) pound (0.45kg) of lard
for each five (5) gallens (19L) of water in
that compartment. Consequently, the
proportion of lard to the total amount of
water -discharged from both sink com-
partments during each increment will be
one {1} pound (0.45kg} for each ten {10}
gallons (39L). The required amount of
test lard, within the above temperature
range, shall be weighed out and poured
into the lest compartment of the sink.

Test Increments

Each test increment shalt consist of the
simultaneous discharge of the waler
from both sink compartmenis and the
lard from lhe test compartment.

7.3.1 During the first test increment
the lard shall be poured into the
No. 1 compartment (that com-
partment having its discharge
outlet closest fo the interceptor,
measured along the waste pipe)
and the No. 2 compartment shall
discharge clear water. During
the second test increment the
lard shall be poured into the No.
2 compartment while the water
in No. 1 compariment remains
clear. This procedure of intro-
ducing the lard into alternate
sink compartments shall be
continued throughout the tlest.

Flow Rates

The drainage period for each increment
is 1o be gauged and timed on the basis of
the flow from the compartment contain-
ing the clear water. The flow rate from
the sink is {o be computed and recorded
for each increment.

Efficiency Determinations
The grease shall be removed from the
skimming tank and the efficiency of the
interceptor shall be computed at inter-
valsof five (5) increments or less until the
average efficiency reaches approxi-
mately ninety-three (93) per cent and/or
the incremental efficiency reaches ap-
proximately eighty-five (85) per cent.
After this point has been reached, ef
ficiency checks shall be made after each
incremental discharge.

Duration of the Test
The above test procedure is to be con-
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Efficiency =
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tinued until the average efiiciency
reaches eighty-five {85) per cent or iess,
and/or the incremental efficiency
reaches seventy-five (75) per cent or
less.

Determination of Test

Breakdown Point

The test failure, or breakdown point of
the interceptor, shall be established at
the increment preceding two (2) succes-
sive incraments in which either the
average efficiency is less than ninely
(90} per cent or the incremental effic-
iency is less than eighty (8Q) per cent.
The efficiencies used in determining the
breakdown point shali be either: “A"
efficiencies determined on the basis of
no unaccounted loss or gain, or “B,” ef-
ficiencies adjusted for unaccounted loss
or gain, whichever provides the lesser ef-
ficiency for the interceptor. The
formulae for.determining the above effi-
ciencies shall be as follows:

Grease Added ~ Grease Skimmed
Grease Added

+ % Gain})

Grease Skimmed

6,
Grease Added {100/' ~%loss|.-

+% Gain

Grease Added{ 100% o) a8

Requirements for

Certification and

Factor of Safety

To receive certification in accordance

with the Plumbing and Drainage insti-

tute Standard Tesling Procedure for

Grease Interceptors, the interceptor

shall conform with or exceed the follow-

ing requirements at the breakdown

point:

{a} Have an average efficiency of ninety
(90) per cent or more. {See Section
1.7}

(b} Have an incremental efficiency of
eighty (80) per cent or more. {Sce
Section 7.7)

Have retained nof less than fwo and
one-quarler (2%) pounds (1 kg) of
grease for each one (1} gallon per
minute {GPM) (0.06L/s) average
flow rate as determined during the
lest. (This provides at least a twelve
and one-half {12.5) per cent safely
factor on the ratio of the rated grease
refention capacily fo flow rate, as
indicated in the following Table I.)

{c}

7.9

Certification Capacities
Standard certification flow rate and
grease retention capacities for grease
interceplors fested in accordance with
lhe above procedure shall conform to
the following:

YABLE ]

CERTIFICATION STANDARD FLOW RATES AND GREASE
"RETENTION CAPACITY RATINGS

For Small
Domestic Use

For Large
Pomestic,

Commercial, and

fnstitutionsl Use

FOR GREASE INTERCEPTORS

i G
P
Grosse Relenbion Connecled to
Flow Rale capacity Rl [ plors
{6PW) (L1} {Pound®) { ‘(’;s {Gefloms) ~ {L}
4 0.25 8 36 1048 31.9
7 8.44 14 6.4 175 66.2
16 0.63 20 9.4 250 94.6
18  0.95 k4 13.6 37.5 141.9
20 1.26 40 16.2 50.0 189.3
25 1.56 50 22.7 62.5 236.6
35 220 70 318 87.5 331.2
5¢ 3146 100 4£5.4 125.0 473.1

8.0 Recommended Fixture

Ca

tis

pacity Limitations*

recommended that the total capacity in

gallons of fixtures being served by an
interceptor conforming to the above
standard rafings, shall not exceed two and
one-half {2'4) limes the cerified galions per
minute flow rating of the subject interceptor.

Ce
Ce

Grease Interceptor

rtificate and
rtification Seal

Fig

9.1

ure 2

Certificate

A cerlificate, Fig. 2, is issued by the
authorized testing laboratory upon
successful completion of siandard PDI-

G101 tests for each interceptor fested.

-

~/




9.2 PDi Certification Seal
Grease interceptors which are certified
by the manufactureras being identical in
the relevant respects considered in PDI-
G101 to the unit fested and certified as
detailed herein by an independent labor-

APPENDIX

Realizing the need for uniform sizing, installation
and mainenance dafa for Plumbing and Drainage
Institute certified grease interceptors conforming to
the testing and rating procedures outlined in Stand-
ard PD1-G101, it was deemed advisable to cover this
information in an appendix. The recommendations
for sizing, installation and maintenance of grease

interceptors contained in this appendix are based on

experience of the industry.

Al .0 Sizing

Al. 1 Sizing Considerations

Al. 1.1 A grease interceptor conforming
to Standard PDI-G101 isdesigned
and certified to operate effi-
ciently at its rated capacity. The
iarger the interceptor the higher
the flow rate it will handle effi-
ciently with a greater quantity of
grease retained before cleaning is
required. While a small intercep-
tor, undessized, c¢an accom-
modate a flow of waste water well
in excess of its rated capacily, it
will not intercept grease effi-
ciently under such overload con-
ditions.

Al 1.2 Fixture drainage period in com-
bination with the service required
and the quantity of waste water in-
volved, establishes the rate of flow
through the grease interceptor.
Flow rate is therefore the primary
gauge; and flow rate establishes
inlerceptor size or capacity.

A1.1.3 The link between flow rate and in-
stallation to produce satisfactory
grease interceptor operation is a
Flow Control Fitting. A correctly
sized grease interceptor wili not
regulate the flow of water dis-
charged from the fixlure it is serv-

atory approved by the /nstitute may bear
the Institute’s Cerlification Seal as ex-
emplified in Fig. 3, provided such manu-
facturer also executes the Institute’s cur-
rent Standard Certificalion Mark License
Agreement.

ing. Therefare, to ensure that the
flow rate does not exceed the
grease infercepior’s rated
capacity, a flow control fitling is
required. The flow contro! fitting
is essential for protection against
overtoading the grease inter-
ceptor which could otherwise
occur from sudden surges from
the fixture. The flow control fitting
will control the flow of waste waler
at all times, enabling ihe inlercep-
tor to operate at its cerlified capa-
city.

Al.2 Size Symbols

It has been determined through the test-
ing and rating procedure that eight (8)
different sized grease interceplors are re-
quired for normal domestic, commercial,
and institufional installations. These sizes
are based on cerlification standard flow
rates and grease retention capacity
ratings for grease interceptors. See Table
I, page 8, Standard PDI-G101. Table AlL2
fists the PDI size symbal for each of the
standard rated grease interceptors.

Table Al2
Shkxing and Rating

PDI Shze Symbol| 4| 7{10] 15| 20} 26] 35 | 50

FlowRateGPM | 4] 7110} 53 20 251 351 SO

L

251.441.63) .95] 1.26 [1.58] 220 ]3.18

Grease Capacity

Pounds
Kg

. 8114] 20t 30| 40| S50] 70 100
3.616419.1{13.8 | 18.2 {22.7 } 31.5 | 45.4

Al.3 Sizing Procedure

Table AlL3 is provided to show the stand-
ard formula in steps for sizing grease in-
ferceptors to suit requirements of specific
fidures. An example of this sizing form-
ula application is included to Hlusiratethe
steps.




TFable ALJ
Procedure tor Slzing Grease Interceptors
(Metric Equivstents Omitied for Simplicily)

. Table At4
Selection Chad
{Mefric Equivalents Omiited for Bimplicity}

Steps Formuls Example Fixture Aecommended PDI Size
1 | Determine cublc von- | A sink 48" jonp by 24" wite Compart- | Number of Grease Intercaplor
tant of tixture by multi- | by 12" deep. Cubic content mant of Drainage } One-minuts | Two-minute
plying length x width | 48 x 24 x 12 = 13,824 cubic Size Compart- Losd drsinege drainage
x depth. inches. {inChas) ments {Galtons) period period
2 | Determins capacity in | Contents in gallons 1Bx2x 6 1 4.2 7 4
galions. 13,824 - 59,8 gallons 16x14x 0 1 5.8 7 4
1 gal. = 231 cubkc 231 20x18x 8 1 2.4 10 7
inches. j9xt6x 8 2 15.0 15 16
3 | Determine aclua} Actual drainape load 20x18x 8 [ 187 20 10
drainage load. The fix- IDx20x 8 1 15.5 20 10
ture 18 normally filsd | .75 x 59.8 = 44.3 gallons Fodel-viule-| I o 20 B
to sbout 75% of capa- 22x20x12] 2 34.0 35 20
city with waler. The 2ax24x12} . 2 4.9 50 25
Hems being washed x24x1
displace about 25% of
the fixture content, .
thus actual drainsge A1.6 Muitiple Fixtures
?‘::";5'* of fixture Where multiple fixtures are served by a
& e .
ingl ulat e |
4 | Determine flow mate Calculste flow rats {or one- sing e. lnl'er(l;ﬁ?ttor, cale bl .e z_l 0!?’
and drainage period. | minute pedod capacity of all tixtures, establish the maxi-
In generst, good prac- mum number of fixtures that may be
:::u ::k;i::;’ :g t:m {n 9.%;2= 44.9 GPM Flow Rate drained simuiltaneously and apply this
{1 . N
factor to the total capacity to determine
period; however, . y
whers condltions per- the maximum simultaneous capacity.
mdl, » two (2) minute § Two-minule period Then proceed with sizing and selection of
drainage pariod Is ac- . P . s T
ceplable. Drainage 44.9 _ 2.5 GPM Flow Rate interceptor using sizing formula Table
period is the actual 2 A13.
tirs required 3o com-
Platcly drain the A1.7 Allernate Sizing Method
Actuat Based on Drainage
- Drainage Fixture-Unils
fow rate = Drainage Most plumbing codes list drainage
Perlod Fixture-Unit values for piumbing fixtures
5 |Setect intercaplor. For one-minute parlod— and for fixtures not listed, these values are
m:;z: Al2sslect | 44.5 QP requires PDI given for drain outlet of trap size. Fixture-
corresponds 1o the Unit values are converted to discharge
NNG;: r-s*:lgcﬂh:“’- ;;"5 'g:;ﬂl:::‘; Wg’g'—- rates on the basis of one Fixture-Unit
lotel nexE . ras . f
larges size when flow | size “25.” equaling 7.5 GPM. See Table A1.7 for
rate falis betwoon two recommended PDI size grease inter-
sizes lsted. ceptor based on drainage Fixture-Unit

A1.4 Selection

A1.5

Tabie A1.4is included as a selectionchart
for standard PD! Certified grease inter-
ceptors applicable to various size fixtures
commonly used in domestic, commercial
and institutional installations. The selec-
tions listed are based on the sizing form-
ula covered in Table A1.3.

Dishwashers ‘

A separate grease interceptor is recom-
mended for each commercial dishwasher,
The size of the Interceptor is determined
by the GPM discharge rate of the dish-
washer as specified by the manufacturer.
Select proper interceptor of equivalent or
next higher rate from Table A1.2.

-10-

sizing method.

‘Table A1.7

Fixture Qutlet PDI
or Trap Size Drginage GPM Size Grease
{inches} Fixlure-Unlt ¥Value | Equivatent | Interceplor

1% 1 7.5 10

T4 2 i5.0 5

2 3 22.0 25

2) 4 30.8 35

3 [ 3.5 50

] 45.0 50

A2.0 Installation

A2.1 Installation Considerations
AZ.1.1 {nstail interceptor as close as
practical to fixture or fixtures
being served, see figures A2.5.1
through A2.5.5. The interceptor
may be setonthe fioor, partially re-
cessed in the floor, with top flush




with the fioor, or fully recessed
below the fioor to suit piping and
~ structural conditions.

A2.1.2 Anticipate sufficient clearance for
removal of interceptor cover for

cleaning.

A2.1.3 Avoid instaliation wherein long
runs of pipe (exceeding 25 feef)
are necessary 10 reach interceplor.
This precaution will preclude the
possibility of pipeline becoming
clogged with congealed grease
that will collect before reaching

the grease interceptor.

A2.1.4 Do not install grease interceptor in
wasie line from garbage grinder.
Garbage . grinder waste must by-
pass interceptor, for rapid ac-
cumuialion of solid matter will
greatly reduce grease interceptor
efficiency preventing operafion in
compliance with raled capacity.

A2.2 Flow Control

A221 The flow control fitting furnished
with PDI certified interceptors
must be installed ahead of
interceptor in the waste line
beyond the last connection from
the fixture and as close as pos-
sible tc the undeiside of lowest
fixture. When waste of two or
more sinks or fixtures are com-
bined to be served by one inter-
ceptor, a single flow conlrol fitting
should be used.

A2.22 Air intake for flow control may
terminate under sink drain board
as high as possible 10 prevent
overflow or terminate in a retumn
bend at the same height and on
outside of building. When fixture
is individually trapped and back-
vented, air intake may intersect
vent stack. All installation recom-
mendations subject to approval of

code authority.
A2.3 Venting

Grease interceptors must. have a vented
waste, sized in accordance with code re-
quirements for venting traps to retain
water seal and prevent siphoning.

Multiple Fixture Installation
One inerceptor to serve multiple fixtures
is recommended only where fixiures are
located close together. In such instalia-
tions, each fixture should be individually
trapped and back-vented.

A2.4

A2.5 Installation Diagrams

Figures A25.1 through A2535 are
included {o illustrate various grease inter-
ceptor insiailations normally encoun-
tered in domestic, commercial and insti-
tutional systems. These figures will serve
as a guide to practical application of
grease interceptors.
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Interceptor Sewing Trapped and Vented Sink-Flow
Control Alr Intake Intersects Vent

Fig. A2.51
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Interceptor Serving Sink-Flow Control Air Intake
Terminates in a Return Bend Above Flood Level
Fig. A2.5.2
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Interceptor Serving Dishwasher-Flow Control
Alr Intake Terminates Above Flood Level
Fig. A25.3
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Interceptor Serving Two Individually Trapped and
vented Sinks-Flow Control Air Intake Intersects Vent
Fig. A254
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Interceptors Sewing Trapped and Vented Sinks-Flow

Control Air intakes Intersect Vent
Fig. A25.5

A3.0 Maintenance
A3.1 General Considerations

To obtain optimum operating efficiency
of a properly sized and installed PDI
certified grease interceptor, a regular
schedule of maintenance must be

adhered to. All PDI cerlified grease inter-
ceplorsarefurnished with manufacturer's
operating and maintenance instructions,
which must be followed to insureefficient
satisfactory operation.

A3.2 Cleaning

All grease interceptors must be cleaned
reqularly. The frequency of grease
removal is dependent upon the capacity
of the interceptor and the quantity of
grease in the waste water. Grease re-
moval intervals may therefore vary from
once a week o once in several weeks,
When the grease removal interval has
been determined for a specific installa-
tion, regular cleaning at that interval is
necessary to maintain the rated efficiency
of the interceptor. After the accumulated
grease and waste material has been
removed, the interceptor should be
thoroughly checked to make certain that
inlet, outlet and air relief ports are clear of
obstructions.

A3.3 Disposition of

Intercepted Materials

Grease and other waste matter that has
been removed from the interceptor
should not be introduced info any drain,
sewer, or najural body of water. This
wasfe matter shouid be placed in proper
containers for disposal. Where recovery
of grease is desired, it can be handled in a
manner suitable to the autherities.

THE PLUMBING AND DRAINAGE INSTITUTE
45 Bristol Drive « Suite 101 . South Easton, MA 02375
Tel: (800) 589-8956 « Fax: (508) 230-3529

Printed ln U.S.A. 5/96 2M




7.0 Certification Test
Procedure

After all preliminary data and tests have been
established as previously outlined, the cer-
tification tests shall be conducted as follows
and all test data is to be recorded on PDI
Grease Interceptor Rating Test Form #1.
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GREASE INTERCEPTORS:

ELIMINATING THE MYSTERY

In the late 1800°s Nathanial Whiting of
California potented the passive gravity sepa-
rator, a device known as a grease trap. That
device remains relatively unchanged today
as a means of separating fais, ofls and
greases from wastewater. Despite the fact
that the iechnology works well and is little
changed Irom its original design, grease is
a problem in almost every locale inthe coun-

fry.

When grease enters the waste streamm it
creates a variety of problems and once fats,
oils and greases have enlered the waste
stream they are rarely suitable for recycling
because of contamination {rom metals,
chemicals and pathogens. Further, disposal
must be in accordance with local and fed-
eral requirements. The acronym “FOG" is
uiilized in most contemporary references to
fais, oils and greases because with the in-
creased use of vegetable oils and lat subst-
tutes, greases now consist of more than vari-
ous configurations of {ats.

The {irst problem is not one which affects
the waste water system, it is the loss of a po-
tentially valuable resource. When recycled
before being in a drain, FOG can be used in
avariety of products such as socaps and cos-
metics, fertilizer, lamp cil, animal feeds cnd
munitions. Aside from the loss of a valuable
commodity, when FOG enters the waste wa-
tor strecamn theré is o loerge and unnecessary
economic loss due to additional problems.
Grease can block pipes, can form aggre-
gates which in turn can also cause block-
ages, cmd grease encapsulated solids can

. Guide To Grease Interceptars 1

increase the time and cost of tregting the
wastes at waste water treatment plomts.

The problems are not limited to any spe-
cific size waslewaler collection system or
treatment facility. Private systems such as
septic systems will Iail and require costly
repair or replacement just as will large sys-
tems which might be found in cities such as
Chicago, Phoenix, New York or Miarni,
Grease has been known 1o cause blockages
due to occlusion in pipes many feet in diam-
eler, omd in the city of Chicago {as an ex-
ample) millions of dollars have already been
spent replacing large sewers whose internat
diameters can now be measured in inches

‘due 1o solidifled grease.

All of the problems are unnecessary be-
cause separating grease from waste waler
is egsily accornplished. Grease interceptors

. or traps function using gravity and coales-

cence as o means of separation. Gredases,
fats and oils are about 83 or 30% of the weight
of water. To separate them from water anin-
terceptor provides a separation chamber
which allows FOG to rise to the surface. FOG
free water then exits from the separation
chumber at the low point farthest from the
inlet end.

To simplify the influences which affect
separation one could say there are only three
major factors which must be considered.
They are the design of the interceptor, the
installation of the intercepior, and the madn-
tenance of the interceptor.




INTERCEPTOR DESIGN

Beccuse of the scope of problems relat-
ing to FOG, there are alarge number of prod-
uct designs ond offerings. Due to this fact it
would seem difficuit for one to choose cnin-
terceptor which would funclion as designed.
Forlunately that is not the case. See Figures 1
and 2.

In the early 1940°s the United States gov-
ernment through the Army Corps of Engi-

Figure 1: Typical Grease interceptor
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Figure 2: Grease interceplor senving
trapped and vented sink on floor above -
i flaw control air intake intersects vent

neers, the Quartermaster Generdl, the Sur-
geon General, and the Research Commit-
tee of the Plumbing and Drainage
Moaonufacturer's Association (now the Plumb-
ing and Drainage Institute), cnd others held
a series of conferences to develop o testing
program fo establish a means of rating flows
and capuacities for grease interceptors
manufactured at that time.

From the efforts of the involved parties,
cmd as aresult of exhaustive laboratory test-
ing by the Towa Institute of Hydraulic Re-
search at the State University a stomdard now
knovm as PDIEG101 was developed. Since
the first issue of the PDI stamdard In 1949 i
has been widely recognized, and it is in-
cluded as the basic testing and rating re-
quirement of Military Specification MIL-T-
18361, and most recently has become the ba-
sis for the yet to be released ASME Stemdard
A112_14.3 which covers Grease Interceptors.

As o result of the existence of PDI-G101 o
product which is designed to that standard
and is certified as having met that standard
can be installed with the confidence that it
will be an efficient separator at flow rates up
to and including its rated flow and up to and
including it's rated capacity for 1etained
FOG.

The products which are certified fo PDI-
G101 are interceptors up to 50 GPM (socon to
be uadded are 75 and 100 GPM interceplors)
which are typically installed at the lixttwe or
the point of use. Since a PDI certified inter-
ceplor is sinall, velatively speaking, it accont-
plishes its separation efficiency by means of
specially engineered internal baffling arrange-
ments used in conjunction with an external

Guide To Grease Interceptors




vented flow control device. Using the principles
of fluid mechanics, a PDI certified interceptor
takes advantage of air entrained in the efflu-
ent by the vented flow control device o accel-
erate separation. See Figure 3.

FOG laden waste water passes through
avenied flow control device on its way intoa
PDI certified interceptor. The flow control de-
vice has an Internad orifice which limits the
flow inlo the interceptor to the interceplor’s
raied capacily. As the effluent passes
through the crifice, which is sized to compen-
saie for the amount of head in the waste
water colleclion system, air is introduced
through the vent {which is actually an air in-
toke). The entiained air remains with the ef-
fluent until it enters the grease interceptor.

Upon entering the grease inferceplor, the
effluent Is directed through the separation
chamber of the interceptor by meoms of a
gystemn of haliles. The balfiles serve fo

Jengthen the flow path of the effluent 1o in-
crease the time of separation while provid-
ing « non-turbulent environment for separa-
tion to take place. The entrained air will sepa-
rate from the effluent quickly. As it does so, it
accomplishes two things; First, the escaping
air accelerates the separation of FOG as it
rises rapidly to the surface of the watfer in
the separation chamber. The rising air
bubbles literadly pull the FOG globules to the
top of the water. Second, the air released
then provides a small amount of positive
pressure above the contents of the separa-
tion chamber 1o regulate the internal running
water level of the grease interceptor.

Most manufacturers provide methods to
requlate internal ir pressure o prevent the
contents of the separation chamber from
being forced downword thus reducing the
interceptlor's capacity and efficiency. See Fig-
ure 4. Furthermore, Most codes contein lem-
guage requiring a means of preventing the

interceptor from becoming air bound. Typt-
cally, that language will state: “Venting. In-
terceptors and separators shall be so de-
signed that they will not become air bound
when airtight covers are used”.

For the specifier or purchaser of agrease
interceptlor to be assured the product will
petform as intended it is only necessary to
verily the product has been certified to a
known standard such as PDI-G101.

Mo discussion of the design of grease in-
terceptors would be complete without covw-
ering large copacity interceplors which are
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Figure 3: External vented flow control
device with air and water flow shown,

_ Actual configuration may vary from design

FLow ~— A L.
\NLEC{ { Aﬁ’{ Yl

Figure 4: Internal air relief detail

OUTLET

\ STATIC

WATER
LINE

Guide To Grease Interceptors ' 3




typically located cutdoors. In ceriain areas
of the country existing codes will allow or even
require an interceplor whose sole specifica-
Hon is size. Unfortunately, even today, more
than 100 years since Nathanial Whiting pat-
ented the grease interceptor there exists no
standard for or base of accumulated daia on
large capacity interceptors. There is a high
expectation thal kkage capacity interceptors
will work, but there is no consensus siomdard
or test data to stipulate or verify their perfor-
mance. See Figures 5a and 5b.

Since remotely located outdoor intercep-
tors must deal with conditions different from

QUTLET

Figure 5a: A large capacity, in-ground
type grease interceptor, typically concrete
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Figure Sb: A large capacity, in-door or
in-ground type grease interceptor,
typically steel

point of use interceptors the design recuire-
ments will vary. One must first define the re-
quired reiention time based upon ihe maxi-
mum anticipated rate of fow. This varies from
city to city or region {o region so it must be
left up to the appropricte administrative au-
ihority to establish this requirement through
testing based upon installation conditions.
These requirements currently vary from
simple siatements {in local codes) of mini-
mum capacity size (such as 750 gallons) to
retention times based upon flow rates (such
as 30 minutes) to formulas which make as-
sumptions about the amount of water used
per medd served. The lack of uniformity in siz-
ing requirements for remolely installed inter-
ceptors is indicative of the lack of consensus
about their performance.

There is an attempt underway to develop
o consensus stemdard for remotely locatedt
grease interceptors, but unlike the PDI-G101
or ASME A112.14.3 which have a well docu-
mented basis from years of testing, the drafi-
ers ol that new standard must literally start
at the beginning,
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INSTALLATION

Aproperly sized and designed grease in- . Keeping the FOG from codalescing on the
terceptor may not work or mery work less effi- - solids is important because the resuliant
ciently if it is installed incorrectly, As basic

as it seems, the Interceplor musi not be in- .
stalled backwards. This is mentioned since . SINK 0
far too many interceptors which are con- ) \ ==l
demned for not working have merely been : ! g
; . : I 2R INTAKE
installed backwurds. The problems relating . f (VENT) g
to installation, however, go beyond the obvi- . : ML
ous. Regardless of whether the interceptor is : . a
a certified interceptor or a large capacity in- : s P |-
terceptor, one of the most important insicalla- . FLOW ] ) L

) . . CONTROL - INTERCEPTOR
tion practices to follow must be 1o locate the . i
interceptor as near as possible fo the source :

of the FOG laden water. See Figures 6 and 7. : Figure 6; Grease intercepior serving
sink - flow control air intake intersects vent

As stated previously, this is important be-
cause every foot of piping between the source
of FOG laden waste water emd the intercep-
{or is unprotected and is a potential mainte-

nance problem. #
e HR WIRE vERR suoc\( 0
B . —\ ______ 3 g SIACK VENT
A second reason for locating the intercep- . i r 1

H I
tor necr the fixture: FOG separates best when : | o cam VS
the effluent is relatively hot. : &,‘,’,’{u{ L yacacerrn !
‘ e S U
While the lews of physics dictade that FOG . [t H
separates from waler at a slower rate as tem- : :
peraiurss increase, in these applications the . T P
separation rates at room temperature and at . - 11 b
par [ pe : ity } -

elevated temperatures {(lesting has been
done up to 200 degrees F°) are so close that
the other benefits outweigh the slight im-
provement in separation raie. For example, . ¢
in waste water, particularly the FOG laden . N
waste water from commercial kitchens, it is .
likely there will be solids present. These sol- i .
ids and the TOG are more likely 1o form a :
globule. the specitic gravity of which exceeds . Figure 7: Grease interceptors serving

that of FOG alone. As the effluent tempera- . trapped and vented sinks in a multi-story

ture rises however, the FOG will be more likely : ; installation - flow control air intakes
intersect vent

to separaie freely from those solids.

Cuide To Grease Interceptors 5




material may sink, and uliimately be dis-
charged from the interceptor. Ii on the other
hond, the FOG is free to separale from the
solids in the wasie walter due o the higher
termnperatures, which tend to make the FOG
less viscous, the FOG is more likely to be re-
tained in the interceptor.

FOG laden solids passing ihrough the in-
terceplor create lwo problems, First, they
tend to form balls or aggregates (grease can
become very hard) posing a blackage prob-
lern in the waste waler collection system. Sec-
ond, if these materials do make it o the waste
water freatment plont without creating any
blockages, they can make waste water treat-
ment much more difficult since degradation
of FOG consumes oxygen necessary for the
digestion of the waste in the {reciment plant
and because FOG decomposition is quite
slow, it can pass through the plant. This in-
creases the effori required to treat wastes
ond can cause violations of the plant’s dis-
charge permit.

Unfortunately many of the codes in exist-
ence cround the country fodl to recognize the
benefits of hot water in the FOG laden waste
streamn and they forbid such sources of hot
weeter as dishwashers from being a part of
the FOG laden waste water system. PDLhas
done exlensive testing on the affect of hot
water on separation and can support through
data the fact that hot water has little effect on
separation efficiency. The Environmenial Pro-
tection Agency, in their document EPA 625/1-
80-012 (Design Manual: Onsite Wastewa-
ter Treatment and Disposal Systems) is
specific in recommending the use of hot wa-
ter and proximity to the source 1o enhance
retention of FOG.

When discussing the location as « factor
in installations, it should clso be pointed out
that in addition to proximity to the fixture, the
interceptor should be lecated so that moin-

tenance can be easily performed. Although
this recommendatiion also seeras so cbvious
as o not need discussion, some interceptors
have been installed under sinks without clear-
ance for removal of the cover. Some intercep-
tors have been placed in the floor and tiled
over; some have been located so that they
are literadly hidden from view; and some large
outdoor interceptors have actually been
paved over. The placement should allow the
cover o be visible and sasily rermovable for
cleaning, and clearances should be such that
the Internal baflling can be serviced. With the
cover removed, all wetied surfaces should be
visible. This is necessary not only for access
to clecm the interceptor, but also to have the
capability to eoasily inspect the interior for
potential problems such as darnaged baffles
and blocked air relisf bypasses.

The flow control fitting furnished with PDI
cerlified interceplors must be installed in the
waste line ahead of the inferceptor. i should
be located beyond the last connection from
ihe fixture and as close as possible to the
underside of the lowest fixiure to minimize the
effects of head pressure. When the wastes of
wo or more sinks or fixlures cre combined
to be served by one interceptor, a single flow
control fitting may be used. Any flow control
fitting installation not in conformance with
these recommendations requires manufac-
turer consuliation.

The dair intake for the flow control may ter-
minate under the sink drain board as high
as possible above the flood level of the sink
in order to prevent overflow. It may also ter-
minate in o return bend ot the same height
outside the building. When the fixture is indi-
vidually rapped ond back vented, the air in-
take may intersect the vent stack. All instal-
lation recommendations are subject to the
approval of the local plurnbing code author-
ity. See Figure 8.
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One of the most controversial issues re-
lating to Installation is: what lixtures or
sources must be part of the FOG interceptor
system? All drain-bourne FOG is a problem
and if the problem is going io be solved all
sources of FOG must pass through the
grease inlercepior. There is little controversy
about connecling pot sinks. There is some
controversy about connecting dishwashers.
There are some questions relating to floor
drains, but discharge from food grinders {or
garbage disposdls) is almost universally re-
quired to bypass the grease interceptor or to
have the pulverized solids removed from the
waste stream before it enters the interceplor.

The food grinder {ond the associated pre-
rinse siation at the dishwasher) is one of the
single greatest sources of FOG. Yet despite
that fact, most codes forbid food grinder dis-
charge from passing through a grease inter-
ceptor. Technologically there is no reason for
the waste stream fo bypass the grease intercep-
tor if the solids have been removed, See Figure 9.
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MAINTENANCE

Even the best designed intercepiors,
properly installed will fail if they are not main-
tained. The precise requirements for moin-
tenonce are not possible to define since con-
ditions at ecch installation vary. In terms of
the typical code, mainienance must be per-
formed belore the grease in the waste walesr
down stream from the interceptor exceeds
100 parts per million {100 milligrams per 1i-
ter) or wheatever the local standard is.

While that is a simple slalement fo make,
it is impossible for the user of a greose inter-
ceptor to determine when those limits have
been exceeded. The method for determining
when an interceptor’s rated capacity has
been reached is fairy simple if it is « PDI cer-
tified interceptor. A PDI certified interceplor

mﬂ w?%‘ v} FUTERNAL AR
f roF Suoml seatiy
3\
Y
- - aunLt

DO _MOY DISPOSE. OF FQC IN ORARIAGE SYSTER

» REMAVE COVER,
w REMOVE GREASE {FOG) FROM TOP OF SEPARAVION CHAVIBER.
« REMOVE ANY SOLDS FROM BOTIOM OF CHRMBER.
 INSPECT NTERCEPTOR AMD CLEAM I NECESSARY.
* MAKE CERT/M ML PASSAGES INCLUDHNG AR RELIET
ARE CLEXR OF UHSTRUCTIONS. .
o CHECK INTECRIFY OF BAFFIES AND RAKE SURE
THEY ARE N PLACE,
W CHECK COVER GASKET FOR ANY DAMAGE. REPLACE
F NECESSARY.

» REPLACE COVER.
® NGHIEN COVER #0LD DOWN BOLI(S). SCREWS OR [AICHES.

Figure 10: Grease interceptor cleaning
and maintenance,

has arcted retention capacity equal to twice
its flow rate expressed in pounds. For ex-
cmple, a 35 GPM interceptor is rated to re-
lain at least 70 ibs. of grease. A user may
determine a cleaning schedule by measur-
ing how much grease has been trapped over
a period of time.

Grease will weigh about 7 pounds per gol-
lon. and if it is determined that « 35 GPM in-
terceptor accumulates about 5 gallons of

- grease every 4 days it would be easily and

correctly assumed that the interceplor must
be cleaned no less than once a week. In fact,
if the user must comply with ¢ code which
Jimits grease to 100 parts per million, clean-
ing would be recommended every 2 or 3
days. When cleaning is discussed, it should
be understood that cleaning on interceplor
should always include the removal of greuse
from the lop of the separation chamber as
well as any solids which have accumulaied
along the bottom. See Figure 10.

The actual frequency of cleaning a certi-
fied interceptor will vary depending upon o
wide variety of fuctors; the type of food served
will determine how much grease will enter
the interceptor. An interceptor used for clean-
ing utensils or limifed to serving trays inares-
taurant where no food is actually prepared
is going to accumulate « lot less grease than
one used in a full service restaurant where
all of the tood preparation equipment and
ulensils as well os dishes are washed. An-
other factor affecting the cleaning cycle will
be whether o food grinder is discharged into
the interceptor, und whether the food spe-
cialty is high in FOG.

The allowable grease content in the waste
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woter will also determine the frequency of
cleaning. It should be noted that all PDl cer-
tified interceptors will separate efficiently
enough to meet any grease limits (which may
range from 50 parts per million upto as much
as 600 paris per million depending upon the
jurisciction). They may require clecning when
as litile as 25% of their rated capacity has
been reached depending upon the limits es-
tablished by the administrative authority, This
statement is based on an analysis by PDI of
accumulated test dota. That daia was col-
lected at full rated Rows, and does vaay frora
product to product.

The cleaning cycle on large capacity in-
lerceptors is less easily determined. Anec-
dotcd evidence gathered from a variety of
sources and comimunities indicates that their
size is often interpreted as meaning less fre-
quent cleaning is required, and to a degree
this may be true. From information gathered
from « variety of sources however, the con-
sensus appears to indicate the cleaning fre-
quency for large interceptors is in the range
of 2 to 4 weeks. This amount of time is the
modmum allowable for large interceplors to
still meet the discharge limits on FOG. Due
to the nature of the large interceptors, the
user is not likely to be the cleaner, and in
some cases may actually be prohibited from
cleaming the interceptor. Usually cleoming will
be done by a renderer, a seplic tank service,
or a company which specializes in greuse
interceptor cleaning. The annual cost of regu-
lar cleaning is likely to average between
$2,800 and $4,000 depending again upon the
discharge limits and the local market costs.
{January, 1998 average cost)

Regardiess of what the cleaning cycle is
determined to be, it has been shown by ac-
tual field experience that one of the biggest
obstacles to regular maintenance has been
the odors usually associated with intercep-
tors. The easiost way lo eliminate that prob-
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lem is frequent cleaning. I cleaning the
grease interceptor becomes a part of the
daily routine it usually will only require about
15 minutes and there will be limited or no
objectionable odors.

It has been determined that when foed
grinders are port of the waste system, and a
properly sized solids intercepior, cleaned
daily, is located ahead of the grease inter-
ceptor, the odors normally associated with
the grease interceptor are not present be-
cause the food particles which decay and
cause adors never reach the interceptor.

Use of the solids interceptor improves the
grease qualily to extent that the recovered
grease may be disposed of with the golden
fryer grease which is usuclly purchased by
the local renderer. Now instead of paying for
disposal, the restcurant may be compen-
sated for the grease, since it canbe recycled
into a variety of producits.

When regular mainienance is not per-
formed the obvious result is a grease inter-
ceptor which becomes unable to seporate
the FOG due o overloading, thus passing
these materials downstream. Unless it is
equipped with an electronic, sensor controlled,
positive inlet closure valve to prevent such over-
loading, no grease interceptor will otherwise
automatically shut itself down to prevent over-
load discharge. Apart from violaling codes or
ruining the on-slte wastewaler trectment sys-
tem, sewer blockages and the associated
health risks ore likely. Some FOG generators
would rather do almost anything but clean a
grease interceptor. FOG generators have
several options, some of which are accept-
able alternatives, and some of which are
possibly legal, but nevertheless unaccept-
able.

One alternative Is fo engage the services.
of a company which specidlizes in clecning




interceptors. This is not an inexpensive ap-
proach, and in the case of large interceptors
is required. If the service is performed os of-
ten as necessary, it insures the interceptor
will function as intended.

Another aliernative is the use of an inter-
ceptor that is considered 1o be a Grease Re-
covery Device (or Grease Removal Device).
A GRD is a separator which has as an inte-
gral part of its design a means by which
grease is removed.

A GRD will be one of two basic lypes:
1. Timer controlled - See Figure 11.
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Figure 11: A tlmer controlled Grease
Recovery Device (GRD)
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Figure 12: Sénsor controlled Grease
Recovery Device (GRD)
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2, Sensor controlled - See Figure 12.

Timer controlled devices typically utilize
adisk or belt which passes through the FOG
layer and a squeegee device io wipe the ac-
cumudated FOG from the disk or beltinlo a

. drain trough and into « FOG receptacle.

Other means of removing the FOG include a
pump or gravity flow activated by the timer.
They are usually regulated by a 24 hour timer
which is set upon installation. The timer will
operate the FOG removal system for a set
time or times each day.

Sensor controlled devices have the abil-
ity to sense the presence of FOG. By detect-
ing FOG and iniliating the removal process
only when necessary and as olten as neces-
sary, the GRD can always keep the retained
FOG below the rated capacity of the device.
The sensor operated devices use valving cnd
gravity or pump assisted FOG removal.

A GRD standard, A112.14.4 is currently
nearing completion, and as FOG problems
continue to be a factor, most jurisdictions will
not only allow the use of a GRD, but in some
cases a GRD will be mandated. it must be
noted that while a GRD eliminates the daily
routine of grease interceptor cleoming, these
devices do require periodic maintenance to
remove trapped solid debris, removal of
scum and o check of system operation.

The previous iwo examples of methods to
avoid routine maintencnee are certainly good
and acceptable choices. Some others are not
and are to be avoided in conventional grease
interceptors, The firstis the use of chemicals,
often touled as environmentally friendly en-
zymes or emulsifiers. These materials may
even have names which imply their use isen-
vironmentally acceptoble. The second is the
use of "bucleria” or organisms designed to
digest wastes.




In the first calegory, the materials used
work by changing the structure of FOG from
o hydrophoebic material that is unlikely to mix
freely with water {thus allowing separation to
easily cceur} to a hydrophilic micelle which
mixes freely with water thus inhibiting or pre-
venting seporation from occurring in the in-
terceptor. The use of these additives only
changes the siructure of the FOG for o im-
iled pericd of time, and eventually the FOG
will revert back to iis original form, usually
downstreamn in {he public waste water col-
lection system. While this practice, in conven-
tional interceptors, works to pass the prob-
lems on to somebody else, the methods ju-
risdictions use today 1o detect FOG content
in the effluent ure sophisticated enough to
accurately identily any violator of the sewer
codes,

The second method, the use of bacteria
{or bio-remediation as it is called) works. The
concept of hio-remediation is sound: trap
greases and digest them in the interceptor
1o convert the grease permanently into the
by-products of digestion. This is exactly what
happens ina sophisticated waste water treat-
ment plant. See Figure 13. Bio-remediation
does not eliminate the need for monitoring
the effluent quality, routine maintenance o
deal with undigested materidals, or inspec-
tions to insure all components are clean and
functioning properly.

New York City has done an extensive
cnnount of testing using microorganisms for
remediation of sewer blackages. Their test-
ing shows that the process has merit and they
use bio-remediation in concert with mechani-
cal sewer cleaning 1o take care of sewer
blockages.

For an additive to have any positive effect,
it must be known o produce net reduction in
weight omd volume of the FOG either through
biochemical or catalylic processes. Such dis-

posal methods require engineered devices
{PDI certified FOG Disposal Systems) and
professional administration.

When dedling with a conventional grease
interceptos, the most practical cmd economic
maintenance practice is to regularly remove
the FOG ond dispose of it in accordance with
applicable solid and special waste disposal
regulations.

SOLIDS /
INTERCEPTH

Figure 13: Blo-remediation Grease
interceptor
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SUMMARY

The problems relating to fats, oils and
greases (FOQG) are sasily addressed, io do
so requires an understanding of the prin-
ciples of separation and a willingness to do
all thert is necessary. Dedling with FOG prob-
lems is not imited to restourcnt owners; it is
an issue a number of parties must share in
resolving. Codes must be written or, more
precisely, rewritten o be technically comrect.
Administrative Authorities must make certain
when they write and/or endorse codes that
all of the issues have been corractly ad-
dressed.

Interceptors ond FOG disposal systems
which have been properly designed and cer-
tifled must be required and used. They must
be installed as they were tested and were
intended to be installed. And last, but not
least, the devices must be maintained ac-
cording o the codes and the manufacturer's
requirements.

REMEMBER: Proper maintenance of even
the poorest interceptor will provide better
results than the lack of maintenance on the
best interceptor.

12 ’ Gulde To Grease Interceptors




GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-083

GLOBAL WATER RESOURCES
CODE OF PRACTICE
GWR-CP-01-003
DRY CLEANING OPERATIONS
APPLICATION

This code of practice for Dry Cleaning operations defines the requirements for managing waste discharged
directly or indirectly into a sewer connected to a scwage facility from dry cleaning businesses, or other
facilitics employing solvent or chemical cleaning routines.

Definstions are included in GWR-CP-01-DEF.
DISCHARGE REGULATIONS

An operator of a dry cleaning operation shall not discharge waste, which at the point of discharge into a
sewer contains:

(a) tetrachioroethylene
{b) petroleum solvents, or
{¢) aprohibited waste, restricted waste, special waste, stormn water, or uncontaminated water.

An operator of a dry cleaning operation that generates wastewater containing tetrachloroethylene or
petrolcum solvent shall either:

(a) Collect and transport the wastewater from the dry cleaning operation for off-site waste
management; or A

() Install and maintain a solvent/water separator and holding taok in accordance with this code
of practice.

Solvent Water Separators and Holding Tanks

Solvent/water separator and holding tank installations must conform to the requirements of this code of
practice.

An operator of a dry cleaning operation shall not directly discharge wastewater from the solvent/water
separator to a sewage facility ‘ .

An operator of a dry cleaning operation must:

(a) Collect the wastewater discharged from a solvent/water separator info a transparent, solvent-
compatible, holding tank with a containment capacity 25% larger than the total volume of the
sulvent/water separator; and

{b) Allow the wastewater to stand undisturbed for a period of not less than 12 hours following
each operating date.

An operator of a dry cleaning operation must check the contents of the holding tank after the specified
period of time has elapsed 1o determine whether the wastewater contains any visible residual solvent, It
there is no visible residual solvent in the holding tank, the contents may be discharged to the sewer.
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GLOBAL WATER RESOURCES Codc of Practice: GWR-CP-81-003

I the holding tank contains any visible tetrachioroetbylene or petroleum solvent afler the specificd period
of time, then the fetrachloroethylene or petrolcim solvent must be scparated and returned to the solvent
recovery system. After the removal of all visible solvent, the wastewater may be discharged to the sanitary
sewer. :

Visual Inspections
An operator of a dry cleaning operation must:

(a) Visvally inspect the solvent/water scparator on a daily basis; and
(b) Clean the solvent/water separator af least once every seven (7} days to manufacturer’s standards.

Spills and Leaks

Axn operator of a dry cleaning operation must install spill contairanent facilities in all chemical storage areas
and aronnd all dry cleaning machines.

An operator of a dry cleaning operation must block off all sewer drains within the containment area for
chemical storage and dry clesning equipment fo prevent any accidental discharge of solvent to a sewer.

An operator of a dry cleaning operation must inspect all dry cleaning equipment for liquid lcaks at least
once per day.

An operator of a dry cleaning operation must keep all cquipnient clean to ensure that leaks are visible.
The following areas and items are to be checked for leaks:

{a) hose connections, unions, couplings and valves
(b} machine door gasket and seating
{c) flter bead gasket and seating

(d) pumps

{e) base tanks and storage

{f) solvent/water separators

(g} filter shudge recovery

(h) distitlation wnit

(i) diverter valves

() saturated lint in lint baskets

(k) holding tanks

{) carlridge filters

An operator of a dry cleaning operation who detects any liguid leak from dry cleaning equipment or
chemical storage must ropair the leak within 72 hours and must immediately prevent any discharge of
contaminants {0 a sewer.

RECORD KEEPING AND RETENTION

Every dry cleaning operation must keep a record book on site for inspection with records from the previous
fwo years.

The following information shall be recorded in the record book:

{a) record of all inspections done by the operator, empleyces or other hired personned;
{b) record of any liquid leaks detected and remedial action taken;
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GLOBAL WATER RESOURCES

Code of Practice: GWR-CP-01-003

() record of solvent/water separator cleaning;
{d) record of holding tank cleaning and solvent transfer; and
(e) record of all other equipment maintenancs and repair.
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GLOBAL WATER RESOURCES

Code of Practice: GWR-CP-01-083
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-004

GLOBAL WATER RESOURCES

CODE OF PRACTICE

GWR-CP-01-004
PHOTOGRAPHIC IMAGING OPERATIONS
APPLICATION

This code of practice for photographic imaging operations defines mandatory requirements for managing
non-domestic waste discharged directly or indirecily into 2 scwer connecied to a sewage facility.

This code of practice applies to photographic imaging operations. Definitions are included in GWR-CP-
01-DEF.

DISCHARGE REGULATIONS

An opcrator of a photographic imaging operation must not discharge waste which, at the point of discharge
into a scwer, contains;

a. silver in a concentration hat is in excess of 5 milliprams per litre (mg/L} as analyzed in a grab

" sample; or,

b. prohibited waste, restricted waste, special waste, stormwater, or uncontaminated water as
defined in GWR-CP-01-DEF, other thau the following restricted wastes: BOD, COD,
chloride, tron and sulphate.

An operator of a photographic imaging operation that produces liquid waste containing silver must either:

a. collect and transpori the waste from the photographic imaging operation for off-site waste
magagement; or
b. treat the waste at the photographic imaging operation site prior to discharge to the sewer using
one of the following silver recovery technologics:
1. two chemical recovery cariridges connected in a series;
1. an electrolytic recovery unil followed by two chemical recovery carfridges connected
in series; or
III. any other silver recovery technology, or combination of fechnologies, capable of
reducing the concentration of silver in the waste to 5 mg/L or less where valid
analytical test data has been submitted to, and accepted by, the Engineer.

An operator of a photographic imaging operation must install and maintain silver recovery technology
according 1o the wamufacturer’s or supplier’s recommendations.

An operator of a photographie imaging operation must collect all liquid waste containing silver in  holding
tank and must deliver this waste to the chemical recovery cartridges using a metering pump.

An operator of a photographic imaging operation must calibrate the metering purap at least once per year.
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GLOBAL WATER RESOURCES Code of Practiee: GWR-CP-01-004

SpilVLeak Prevention

An operator of a photographic imaging operation must locate the silver recovery system in such a manner
that an accidental spill, leak or container failure will not result in liquid waste containing silver in
concentrations greater than 5 mg/L entering any sewer.

If a location refesred to above is not available, an operator of a photographic imaging operation must do
one of the following:

a. install spill containment to contain spills or feaks from the silver recovery system; or
b. cap all Hoor drains into which liquid spilled from the silver recovery system would normally
flow.

Testing

When using two scparate chemical recovery cariridges, an operator of a photographic imaging operation
must test the discharge from the first cariridge for silver content at least once per month using either silver
test paper or a portable silver test kit.

When the discharge from the first chemical recovery cartridge referred to ubove cannot be sampled, an
opcrator of a photographic imaging operation must: '

a. install a cumulative flow meter on the silver recovery system; and
b. test the discharge from the second chemical recavery cartridge once per week using silver tes(
paper or a silver test kit.

Cartridge Replacement

An operator of a photographic imaging operation must replace the chemical recovery cartridges when any
one of the following ocours’

a. the manufacturer’s or supplier’s recommcended expiry date, as shown on each cartridge, bas
been reached;

b. eighty percent (80%) of the manufacturer’s or supplier's maximuam recommended capacity, or
total cumulative flow, for each cartridge has been reached;

c. test daia, using silver test paper or a silver test kif, indicates that the discharge from the first
cartridge is greater than 1000 mg/L; or

d. analytical data using & method of analysis outlined in standard methods, or an alternative
method of analysis approved by the manager, having a method detection limit of 0.5 mg/L

U If treatment of liquid waste with two chemical recovery carridges connected in series is the only silver
recovery techuology being used, then the owner of the photographic imaging operation must replace both
chemical recovery cartridges when one of the events referred to occurs.

T §f treatment of liquid waste with two chemical recovery cartridges connected in series is used following
treatment by an clectrolytic recovery unit, the second cartridge may replace the ssed first cartridge and a
new second cartridpe may be installed when one of the evenis referred to vccurs,

3 Both chemical recovery cartridges used following an electrolytic recovery unit must be replaced by the
operator of the photographic imaging operation when one of the events referred to above occurs if this is
recommended by the manufacturer or supplier of the cartridges.
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-004

silver or lower, indicates that the concentration of silver in the discharge from the silver
recovery system is greater than, or egual to, 5 mg/L.

RECORD KEEPING AND RETENTION

An operator of a photographic imaging operation that uses a silver recovery system must keep, at the
photographic imaging operation site, an operation and maintenance manual pertaining to all equipment
used m the silver recovery systetn.

An operator of a photographic imaging operation that uses two chemical recovery cartridges connected in
scries must keep a record book at the photographic imaging operation site which includes the following
mformation recorded for the previocus two years:

a. serial pumber of each chemical recovery carlridge nsed;

b. installation date of each chemical recovery cariridge used;

c. expiry dale of each chemical recovery cariridge used {where provided by manufacturers or
suppliers);

d. maximum rccommended capacity, or total cumulative flow, of each chemical recovery
cartridgs used;

e. dates of all metering pump calibrations;

f.  monthly silver test results on the discharge from the first chemical recovery cartridge; or
where the discharge from the first curiridge cannot be sampled, weekly sifver test results on
the discharge from the second chemical recovery catiridge and weeldy cumulative flows
through the silver recovery system; and

g. dates and descriptions of afl operational problems associated with the chemical recovery
cartridges and remedial actions taken.

An operator of a photographic imaging operation that uses an clectrolytic recovery unit in addition 1o two
chemical recovery cariridges connected in scrics must keep a record book at the photographic imaging
operation site which includes the following mnformation recorded for the previous two years:

a. all information specified above;

b. date of each removal of silver from the electrolytic recovery unit;

¢. date of each maintenance check on the electrolytic recovery unit;

d. datcs and descriptions of al] operational probiems associated with the electrolytic recovery
unit and remedial actions taken.
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GLOBAL WATER RESOURCES Code of Practices GWR-CI-01-605

GLOBAL WATER RESOURCES

CODE OF PRACTICE

GWR-CP-01-¢85
DENTAL OPERATIONS
APPLICATION

This code of practice for dental operations defines mandatory requirements for managing non-domestic
wasle discharged directly or indirectly into a sewer connected to a sewage facility.

This code of practice applies to dental operations.
DISCHARGE REGULATIONS

An operator of a deutal operation must not discharge waste which, at the point of discharge into a sewer,
contains:

a, prohibited waste, special waste, or stormwater ; or
b. restricted waste with the exception of mercury measured at the point of discharge from a
certified amalgam separator.

An operator of 2 denlal cperation that produces liquid waste from photographic imaging containing silver
shall also comply with the requirements of GWR-CP-01-004. '

An operator of a denial operation that produces wastewates containing dental amalgam must either:

a. collect and #ransport the wastewaler from the dental operation for offsile waste
management; or

b. treat the wastewater at the dental operation site prior to discharge to the sewer using a
certified amalgam separator.

An operator of a dental operation must install and maintain the amalgam separator according to the
manufacturer’s or supplier’s recommendations in order that the amalgam separator functions comrectly.
Such separator must be certified for use by the manufacturer under the provisions of ISO 11143,

An operator of a dental operation who installs an amalgam separator must ensure that:

a. all dental opcration wastewater that confains dental amalgam is treated using the
amalgam separator;

b. a monitoring point is installed at the outlet of the amalgam separator or downstream of
the amalgam separator at a location vpstream of any discharge of other waste;

¢. the monitoring point pwst be installed in such a manner that the total flow from the
amalgam separator may be intercepted and sampled; and

d. the monitoring point shal! be readily and easily accessible at all times for inspection.

If the amalgam separator is Jocated downstream of a wet vacuum system, an operator of a dental operation
moust ensore that:

a. the wet vacuwum system is fitted with an internal flow control fitting; or
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GLOBAL WATER RESQURCES Code of Praciice: GWR-CP-01-005

b. a flow control fitting is installed on the water supply line to the wel vacoum system.

The flow control fitting must be sized to limit the flow to a rate that is no more than the maximum inlet
flow rate of the amalgam separator as stated by the manufacturer of the amalgam separator.

An operator of a dental operation must locate an amalgam separator in such a manner that an accidental
spill, leak or collecting container failure will not result in waste containing amalgam entering any sewer. ' If
a location is nof available, an operator of a dental operation must do one of the following:

a. install spill containment fo contain spills or leaks from the ammalgam separator; or
b. cap all floor drains into which liguid spilled from the amalgam separator would normally
Bow.

An operator of a dental operation must replace the amalgam separator’s collecting container when any one
of the following occurs:

a. the mmumfacturer’s or supplier’s recommended expiry date, as shown on the amalgam
separator, has been reached; or

b. the warning level specified in the ISO 11143 has been reached; or

¢. analytical data obtained using a method of analysis outlined in standard methods, or an
alternative method of analysis approved by the manager, having a method detection limit
of 0.1 mg/L or lower, indicates that the total concentration of mercury in the discharge
from the amalgam separator is greater than, or equal to, 2 mp/L..

An operator of a dental operation shall not dispose of dental amalgam collected in an amalgam separator, a
collecting container, or any other device, fo a sewcr.

RECORD KEEPING AND RETENTION

An operator of a dental operation that uses an amalgam separator must keep, at the site of installation of the
amalgam scparator, an operation and maintenance manwal containing instructions for installation, use,
maintenance and service of the amalgam separator instalted,

An operator of a dental operation that uses an amalgam separator must post, at the site of installation of the
amalgam separator, a copy of the ISO Standard test report pertaining to the amalgam separator instalied.

An operator of a dental operation that uses an amalgam separator must keep a record book at the dental
operation site that includes the following information pertaining to the amalgam separator installed:

a. date of installation of the amalgam separator and name of the installation service
provider;

b. serial number and expiry date of the amalgam separator and/or its components;

¢. maximum recommended flow rate through the amalgam separator, where appiicable;

d. dates of inspection, maintenance, cleaning and replacement of any amalgam separation
equipment or components;

e. dates and descriplions of sll operational problems, spills, leaks or collecting container
failures associated with the amalgam separator and remedial actions taken;

f. name, address and telephone number of any person or company who performs any
maintenance or disposal services related to the operation of the amalgam separator; and

g. dates of pick-up of the coliecling container for off-site disposal, volume of waste
disposed and the location of disposal.

The records must be retained for a period of two years and must be available on request.
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GI.OBAL WATER RESOURCES " Cade of Practice; GWR-CP-01-006

GLOBAL WATER RESOURCES (GWR)

CODE OF PRACTICE

GWR-CP-01-006
DETERMINATION OF CAPACITY IMPACT OF COMMERCIAL UNITS
APPLICATION

This code of practice defines the methodology employed to determine the impact of commercial customers
on the water supply, distribution, and wastewater collection, treatment and disposal operations.

The code of practice ai:-plies to any non-residential customer, and o other establishments or uses where the
GWR Engineer bas determined the impact will be greater than a residential customer.

METHODOLOGY
In order to assess the impact of a commercial operation on the Utility’s supply and treatment
infrastructures, GWR employs a fixture unit (FU) review es compared to a {ypical residential unit. This
analysis ensures that the peak water and wastewater demands arc accounted for, and a proper allocation of
resonrces, Fixture unit allocations are devcloped from the Unified Plumbing Code (UPC), In cases where
no dircct FU allocation exists in the UPC, the GWR Engineer will assign a value.
The total FU count is compared to the typical residential fixture umit counts to determine the Equivalent
Development Uit (EDU) value, which is used for delermining capacity fees, hook-up fees and other
impact related metrics used by the Utility in mainiaining its Capacity Management and Operations
Management Plan,
For the purposes of this Code of Practice, the following Residential Fixture Unit values are employed:
Residential Wator Use 46 FUs
Residential Sewer Use 44 FUs

An example of this calculation is shown in the accompanying table:
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-006

COMMERCIAL
Urinals Stafifwall 4 2 8 2 8
Pedestal/Siphon 12
[Sinks
Bar 2
Industdal Wash-Up [ [} [1] 1) [}
Kitchen 4 2 8 2 8
Lavatery 2 6 12 8 12
[Showers 4
Floor Dralns 4 3 12
Grease & Solids &
iDishyrashars
Conveyor 100
Under Counter 10 1 10 i 10
Residential 8
Disposals 50
Clothes Washer
Res!dentlal 4
Auvtomatic81b 18
Aufomatic 12-19 16 2D
Automatic 20-39 jb 22
Automalic 40-460 i 24
Drinking Fountalng 2 2 4 . 2 4
Water Ciogsl
Tank 8
Flush Valve 12 6 72 6 72
Hose Bibs 2 2 4
lLandscaping 12 710008sqff 250 3
Swimming Pool . 5 1100 sq fi 6550 327.5
ISwimming Pool Fifler Backwash 10 1 10
Cooling Water 15 Jon
TOTAL e 3485 FU's 18 FUs
Factor 875 3.08

In this case, the impact of the Commercial Customer is equivalent to 9.75 residential units with respect to
water, and 3.09 residential units with respect to water.

COMMERCIAL APPLICANT REQUIRMENTS

Prior to applying for waler service, a Non-Residential Customer shall provide plans of the proposed
structure in sufficient detail for GWR to analyze the impact. '
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Code of Practice: GWR-CP-D1-007

GLOBAL WATER RESOURCES (GWR)

CODE OF PRACTICE

GWR-CP-01-007

OFTIMIZING LANDSCAPE CONFIGURATION

PURPOSE

The purpose of this code of practice is to define the optimum landscape configuration to allow for a minimum of
supplemental water and a maximum usape of reclaimed water.

Intuitively, these two requirements are at odds, and in the analysis are divergent goals. Consider the case where the
goal is ensure that there is no routine delivery of water to the AzPDES discharge site. Under theses conditions, a
configuration that allows for maximum water consumption in the winter months would yield a 100% wf
component. In the summer, however, this configuration will result in a maximum requirement for the augmentation
of water supplies.

Choosing the other ¢xtreme, i.e. the elimination of the supplemental water requirement, will result in sobstantial

discharges to the AzPDES point at all times during {he year. This violates the “seasonal” nature of the AzPDES

permit, and also discards revenuc in the form of reclaimed water.
MODEL

A model has been developed which will determine, on a monthly flow basis, what the requirements for irrigation,
supplemental addition of raw water, and flows to thc AzPDES point are for a typical section. The goal of the model
is to provide the basis from which a defermination on the optimum land-use configuration for the utility can be
established.

The model minimizes the cost to the utility of providing supplemental water in the summer months, and minimizes
discharge of water to the AzZPDES point in the winter.

The model operates under the following constraints:

One section = 640 acres

Occupancy = 3.5 DUs per acre

Open Space = 15%

Trees in Turf = 375 per section

Water production = 162 gallons per day per unit

Storage in Lakes is 8 maximum of 2.5 feet.

Storage must result in a minimum storage of § days of ADF.
The maxiroum lake size is 3 acres

Occupancy is varied from 100% in winter to 90% in summer

WENAN AW N

The modet then manipulates the foliowing variables to minimize the Total Cost to the Utility:

1. The percentage of turf area;

2. The percentage of xeriscape arca; and

3. The freeboard in the lakes.
OUTPUT

In order to drive the cost to the utility to zero, the following configuration is required:
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GLOBAL WATER RESOURCES Code of Practice: GYWR-CYr-01-007

Turf = 18% (173 ac)
Xeriscape = 44% (42.2 ac)
Lakes = 38% (36.5 ac)

Cleatly, the requirement to maintain 36.5 acres of lakes is excessive.

If we then choose fo minimize the cost to the utility and maintain the requirement for lakes to say a maximum of 3
acres, the optimum configaration is:

Twf = 22% (21.44 ac)
Keriscape = 75% (71.88 ac)
Lakes = 3% (2.67 ac)

The cost to the utility under these conditions is in the order of $4380.00 per month, which is represcnted as missed
water revenue — 1.6, water treated by the utility but not sold.

As aresult, the following graph depicts the seasonal disposition of water in the section:

Section-hased Reclaimed Water Distribution Plan
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DIRECTION TO DEVELOPERS
Developers submitting plans for approvat to the Utility must provide the following:

1. Storage capable of bandling 6 days with no irrigation use.

2. The model employs a maximum lake arca of 3.0 acres. Larger lakes are possible, and even desirable
for the reduction of flow to the AzPDES point, which comresponds to a lower loss of revenue from
wasted reclaimed water,

3. A minimum configuration of the following is required:

Twf = 22% :
Xeriscape == 5%
Yakes = 3%

Changing the configuration is possible, but may result in additional costs to the developers, if it results in
increased costs to the Utility.

From an infrastructure standpoint, the following minimum requirements exist:

Lakes must have level control stilling welt

Power to lake control must be provided

Ethermnet cable to the Control Sites is required

A utility specified RTU {radio/controlier)

Flow mcters with a 4-20 mA analog signal are required

Motorized valves are required o control flow to the irrigation lakes.

R
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GLOBAL WATER RESOURCES Code of Practice: GWR-CI-{1-008

GLOBAL WATER RESOURCES (GWR)

CODE OF PRACTICE

GWR-CP-01-608
ACCEPTANCE OF UNDERGROUND FACILITIES
BACKGROUND

This code of practice details the requirements for acceptance of builder/coniractor-deployed infrastructure
mto the Utility’s inventory.

GENERAL

No new utility improvements shall scrve a customer until Global Water is satisfied that all of the facilities
have been properly installed, constructed and/or disinfected.

No untreated sewage or inadequately frcated wastes shall be discharged to a ditch, stream or lake withow! 3
written permit from the applicable regulatory agencies prior o the time of discharge.

No other utility lines or systems are to be placed in the same trench as sewer lines, reclaimed water lines or
potable water lines without the prior writien authorization from Global Water.

No person shall install, permit to be installed or maintain an interconnection or other connection betwesn
any part of the sewerage system and a potable water supply or a public water supply in such manner that
sewage or waste may find its way into or otherwise contaminate any potable or public water supply. The
developer shall provide an approved backflow prevention device for any water connection to the potable
water system that will be used for any construction purposes. The Utility, at its discretion, may require the
use of a Utility-owned and maintained back-flow prevention device, the cost of which shall be bome by the
Contractor. An air pap between the potable water supply and any water or wastcs on site shall be
maintained at al] times.

FINAL APPROVAL/ACCEPTANCE OF UTILITIES
No new utilities will be accepted by Global Water until the following has occurred:

I. Allinstalled facilities have been inspected, tested, and approved.

2. A video survey of all sewer infrastructure has been completed afier paving operations.

3. A copy of all test reports, including trench compaction tests, and inspections has been provided to
Global Water. .

4, All punchiist items required by the Global Water inspector have been addressed.

5. Record drawings {as-builts) have been supplicd to Global Watcr by the Engincer-of-Record
including AmoCAD files.

6. A signed ADEQ “Certificate of Approval of Construction” has been provided io Global Water.

7. The developer has furnished copies of the contract, copies of all checks paid to the Contractor, and
UNCONDITIONAL LIEN WAIVERS from the Contractor.

8. Any other outstanding issues. )

Water meters will NOT be installed to any water service location until the sewer system is accepted by
Global Water, all easements have been signed and recorded, and the video, mainline and services,
approved. ‘
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Three hard copy set of as-built drawings and one clectronic set on CDR disk shall be provided with at least
two points referenced to Global Water’s GIS systern. Drawings shall be supplied in a file format
compatible with AutoCAD.

CRITERIA

The code of practice is divided into four Appendices:

Inspection, Testing, Approval and Acceptance of Gravity Flow Sanitary Sewers
Inspection, Testing, Approval and Acceptance of Man-Holes

Inspection, Teating, Approval and Acceptance of Sewer Force Maius
Inspection, Testing, Approval and Accepiance of Water Mains

vawy»
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-868 Appendix A

Appendix A

INSPECTION, TESTING, AFPROVAL AND ACCEPTANCE OF GRAVITY FLOW SANITARY
SEWERS

APPLICATION

This section applics to the inspection, lesting, approval and acceptance of gravity flow sanitary sewers,
including appurtenances normally installed as part of the system. The work includes leakage testing,
deflection testing of flexible pipe system and video inspection of the inlerior of the finished sewer system.

MATERIALS

Equipment necessary for any of the tests shall be of the type, quality and capacity to perform the operations
required and to execute the tosts specified, and shall be furmished by the Contractor, inclading all labor and
materials.

INSPECTION

Global Water’s Inspector shall inspect and approve all work accomplished.
CLEANING

Prior 1o testing any section of sewer, the Contractor shall remove all foreign matter from the interior of the
syster. Flushing a clcaning ball, pressure jetting or other appropriate cleaning method approved by Global
Water's Inspecior may be used. Waterlight plugs or other methods approved by Global Water’s Inspector
shall then be used to prevent dirt or debris from entering the system.

The material jetied downstream shall be intcreepted and removed by a hydrovas truck.

UNDER NO CIRCUMSTANCES SHALE FLUSHING DEBRIS OR MATERIAL BE ALLOWED PASS
INTO THE UTILITY'S BACKBONE INFRASTRUCTURE.

TESTING

Testing shall be conducted by the Contractor and at his own expense except as noted herein. Testing shall
be conducted after the aspbalt has been faid, and the final adjustments have been made in man-hoie heights.
The following tests are required:

Engincer’s Certificate of Completion

Deflection Test

Unifonn Slope Tests

1.cakage Tests of Pipe and Manholes

Video Survey (with video tape or other acceptable electronic format and printed test results),

MR-

All testing shall be accomplished in the presence of the Global Water Inspector or his authorized
reprosentative. Copies of all test results shall be given to the Global Water Inspector.

Global Wates shall be notified 48 hours in advance of the testing.

Testing shail not commence on any portion of the pipeline, until all field placed concrete in contact with the
pipe, fittings or appurienances is adequately cured.
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-81.9(8 Appcadix A

DEFLECTION TEST

All sewer pipe madc of flexible materials shall be subjected to a defiection test. Deflection tests shall be
conducted in the presence of the Global Water’s Inspector or his designate and after the pipe has been
instailed and backfilied.

The deflection test shall be conducted by pulling a mandrel (go-no go device) through the pipe. The
mandrel shall be designed and sized for each size of pipe and shall be at least 1.5 pipe diameters in length.
The mandrei shall be constructed with an odd rrumber of runners placed parallel {o the pipe centesline and
equally spaced around the perimeter of the mandrel. Mandrels for 8 inch pipe shall be constructed with at
least 9 runners, and more ranners shall be utilized for larger pipe sizes. Test mandrel shalf be fumished by
the Contractor. All test equipment, calibration data and procedurcs shall be subject to the approval of
Global Water’s Inspector,

Criteria
Ring or diametric deflection of the installed pipe shall not exceed 5% of the design internal diameter of the

pipe. Pipe sections that restrict free passage of the mandrel shall be removed and replaced or excavated, re-
bedded, backftlled and retested,

A1l such repairs, replacement, remedial work and retesting performed by the Contractor shall be at his

expense.

The deflection test may be conducted concurrently with the video inspection of the pipe inferior, subject {o
approval by Global Water. '

VIDEO INSPECTION
IMPORTANT

VIDEO INSPECTION OF GRAVITY SEWER MAINS IS TO BE COMPLETED AFTER THE
MANHOLES HAVE BEEN BROUGHT TO FINAL GRADE, AND ON COMPLETION OF
ASPHALTING OF ANY PAVED SURFACE.

All sewer infrastructure shall be inspected by video camera prior to final acceptance of the pipeline. The
costs incurred in making the acceptance inspection by video camera shall be borne by the Utility. 1f on
review of the video, deficiencies are noled, these are 1o be rectified by the Contractor at his expense. On
completion of repairs, a second video is required. This re-video shall be paid for by the Contractor.

Video equipment expressly designed for pipeline inspection purposes and operated by experienced and
qualified personnel shall be pulled through the entire pipeline. The video opcrator shalf maintain a log of
all inspections and mote location, type and extent of any deficiencies. The video operator shali also
photograph all deficiencies, copics of which shall be given to Global Water.

The Contractor shall bsar all costs incurred in correcting deficiencies found during the video inspection,
including cost of additiona} video inspection required to verify correction of noted deficiencies.

The video shall verify the uniform slope of the entire system length, including any instafled laterals.

A copy of the video and report (or other acceptable electronic format) and printed test results shall be
furnished 1o Global Water.

NOTE:

The sewer pipeline Contractor, or the Owner/Builder may, for his own use, wish to video the installed
sewer lines prior to paving to assure himself that the system will pass the inspection once the streets are
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-808 Appendix A

paved and the man-hole rims are brought (o the final grade. Any and/or all portions of the sewer collection
system that must be removed, replaced, and/or repaired to pass all of the specified testing will require that
the strects be repaired prior fo final acceptance, This will include trench compaction, replacement of ABC,
and replacemcnt of the asphall surface to the safisfaction of the jurisdictional anthorify. Following any
repairs to the system, that portion of the system plus one man-hole upstream and downstream of the
repaired section shall be re-videocd at the Contractor’s expense. This video and printed test resuits shall be
provided to the Global Water Inspector,

WATERTIGHT INTEGRITY

The Contracter shall test the sewer line for leakage using the applicable method below and record the
resylts:

1. Standard Test Method for Instailation Acceptance of Plastic Gravity Sewer Lines Using Low-
Pressure Air (ASTM F 1417-92)
2. Standard Practice for Testing Concrete Pipe Sewer Lines by Low Pressore Air Test Method
{ASTM C 924-89)
3. Standard Test Method for Low-Pressure Air Test of Vitrified Clay Pipe Lines (ASTM C 828-
98)
ACCEPTANCE

The Contractor shall remedy, at his own expense, any poor alignment or any other defects in workmanship
or materials revealed by final inspection. Final acceptance will be based on re-inspection of the sewer after
the appropriate repairs and cormrections are completed. '

Flow of any kind into the existing sewerage sysiem shall not be allowed until the sewer has been approved
and accepted for use by Global Water.

Portions of the work completed may be placed in operation after all cleaning, testing and inspection
requirements bave been fulfilled, Such partial use or partial acceptance shall be subject to approval of
"Global Water's Inspector.

Under no circumstances shall any portion of the sewer collection system be placed in operations unless the
pipeline is able to discharge directly to the Utility’s backbome system.  Upstream collection,
hauling/pumping of raw wastewater will not be allowed.
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-008 Appendix B

Appendix B
INSPECTION, TESTING, APPROVAL AND ACCEPTANCE OF MAN-HOLES
APPLICATION

This section applies to the inspection, testing, approval and acceplance of man-holes.  The wotk includes
leakage testing.

MATERIALS

Water used for watertight integrity tests shall be polable water, reclaimed water or as otherwise approved
by the Global Water Inspector.

Equipment peeessary for any of the tests shall be of the type, quality and capacity to perform the operations
required and 1o execute the fests specified, and shall be fumished by the Contractor including all labor and
materials (including water).

INSPECTION

Global Water's Inspector shall inspect and approve all work accomplished.

CLEANING

Prier to testing any manhole, the Contractor shall remove all foreign matter from the interior of the
roanhole. Chunks of concrete, mortar or other debris (including dirt that may have intruded iato the interior
of the manholes}) shall be removed by mechanical means. Small gravel or grit may be remnoved by flushing,
pressure jetting or other appropriate cleaning methods approved by Global Water. After cleaning, the
manhole cover shall be positioned to prevent dirt or debris from entering the manhole, Other means of

preventing intrusion of dirt or debris may be employed if approved by Global Water.

Any material jetted downstream shall be intercepted and removed by a bydrovac truck. Under no
circumstances shall material be allowed pass into the Utility’s backbone infrastructure.

TESTING

Testing shall be conducted by the Contractor his own expense. Testing shall be conducted after the asphait
has been laid, and the final adjustments have been made in man-hole heights. The following tests are
required:

1. Watertight Integrity Test

All testing shall be accomplished ‘in the presence of (he Global Water Inspector or his autborized
representative.

Global Water sball be notificd 48 hours in advance of the testing.

Testing shall not commence on any portion of the pipeline, until alf ficld placed concrote in contact with the
pipe, fittings or appurtenances is adequately cured.

WATERTIGHT INTEGRITY
The Contractor shall test man-holes vsing one of the following test protocols:

1. Watertight testing by filling the manhole with water. ‘Ihe maximom acceptable weter drop is
0.001 of the total man-hole volume in one hour.
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2. Alr pressure testing using the “Standard Test Method for Concrete Sewer Man-Holes by
Negative Air Pressure (Vacuum) Test (ASTM C 1244-93).

Man-kole testing shall be completed after the installation of the man-hole cone to verify the watertight
integrity of the man-hole from the top of the cone down. Upen satisfactory completion of the test resulls,
the Contractor shall install the man-hole ring and any spacers, complete the joints and seal the man-hole to
& watertight condition.

If the man-hole cone, spacers and ring can be installed to final grade without disturbance or adjustment by
later construction, the Contractor may perform the testing from the top of the ring down. In the event that
an “accepted” man-hole is disturbed during follow-on consiruction activities, the Coniractor shall re-test
the man-hole.

ACCEPTANCE

The Contractor shall remedy, at his own expense, any poor alignment or any other defccts in workmanship
or maferials revealed by final inspection. Final acceptance will be based on re-inspection of the sewer afier
the appropriate repairs and cotrections are completed.

Flow of any kind into the existing sewerage system shall not be allowed until the sewer lines and magholes
have been satisfactorily completed and accepted for use by Global Water.

Portions of the work completed may be placed in operation after all cleaning, testing and inspection
requirements have been fulfilled. Such partial use or partial acceptance shall be subject to approval of
Global Water’s Inspector. Portions of the work to be placed in operation shail proceed from the connection
{o the Utility’s backbone collection system moving upstream.
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Appendix C
INSPECTION, TESTING, APPROVAL AND ACCEPTANCE OF SEWER FORCE MAINS
APPLICATION

This section applies to the inspection, testing, approval and acceptance of sewer force mains, including
appurienances normally installed as part of the system. The work includes pressure and leakage testing.

MATERIALS

Water employed in testing of scwer force mains shall be potable water, reclaimed water or raw water as
determined by Global Water's Inspector.

Equipment necessary for any of the tests shall be of the type, quality and capacity to perform the operations
required and to execute the tests specified, and shall be fumished by the Contractor, including all labor,
materials and water.

INSPECTION

Global Water's Inspector shall inspect and approve all work accomplished. All tests and inspections shall
be made prior to backfilling of the open trench.

CLEANING

Prior to testing any scction of sewer force main, the Contractor shall remove all foreign matter from the
interior of the systcm. Flushing a cleaning ball, pig, pressure jetting or other appropriate cleaning method
approved by Global Water’s Inspector may be used. Watertight plugs, isolation valves or other methods
approved by Global Water’s Inspector shall then be used to prevent dirt or debris from entering the system,

The material jetled downstream shall be intercepted and remaoved by a hydrovac truck.,

UNDER NO CIRCUMSTANCES SHALL MATERIAL BE ALLOWED PASS INTO THE UTILITY'S
BACKBONE INFRASTRUCTURE, INCLUDING LIFI STATIONS AND RECEIVING MAN-HOLES.

TESTING i

Testing shall be conducted by the Contractor at his own expense. The following tests are required:

1. Pressure Test
2. Lcakage Test

All testing shall be accomplished in the presence of the Global Water Inspector or his authorized
representative. : .

Global Water shall be potified 48 hours in advance of the testing.

Testing shall not comumence on any portion of the pipeline, until ajl ficld placed concrete in contact with the
pipe, fittings or appurienances is adequately cured.

PRESSURE TEST

The line shall be tested at a minimum pressure of 100 psi, 125% of the design pressure, or the test pressure
specified by ADEQ (whichever is more).

‘The duration of each pressure test shall be as directed by the Global Water Inspector.

Revision: GWR — CP —01-008 Appendix C (003) Page C- 10f2 Responsible Agent: Engincering & Projests

Confino Revision Prior to Release




GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-008 Appondix C

Each valved section of pipe shall be slowly filled with water at the specified test pressure measuted at the
point of fowest elevation. Pressure shall be applied and maintained by means of a pump counecled to the
pipe in a satisfactory manner, The pump, pipe connection, and all necessary apparatug except meters shall
be farnished by the contractor, and the contractor shall furnish all necessary labor for connecting the pump,
meter, and gages.

As the line is being filled and before applying the test pressure, all air shall be expefled from the pipe. To
accomplish this, taps shall be made, if necessary, at points of highest elevation. After the test, the taps shall
be tightly plugged.

During the time the test pressure is on the pipe, the line shall be carefully checked at regular intervals for
breaks or leaks. Any joints showing appreciable leaks shall be repaired and any eracked or defective pipes
or fittings shall be removed and replaced with sound material in the manner provided and the test shall be
repeated until satisfactory results are obtained.

LEAKAGE TEST

Afler all defects have been satisfactorily repaired and all visible leaks stopped, a leakage test shall be made

on each valved section of the lines to dotermine the quantity of water lost by leakage. The contractor shall -

furnish alt labor, material, and equipment required for making the test. The leakage shall be determined by
measuring the quantity of water supplied to each valved section of the lines, during the test period, when
the various sections of the lines are under pressure. No pipe installation will be accepted until or unless the
leakage as determined by above test is less thau the amonnt set forth below.

‘The allowable leakage (gallons per hour) shall not be greater than determined by the following formuia:

L=JD P*
4500
L = Gallons Per Hour
D = Nominal Pipe Diameter (in.)
J = Number of Joints
P = Test Pressure {(PST)

If individual sections show leakage greater than the limits specified above, the contractor shall, at his own
expense locate and repair the defective joints until the leakage is within the specified allowance.

ACCEPTANCE

The Contractor shall remedy, at his own expense, any poor alignment or any other defects in workmanship
or materials revealed by final inspection. Final acceptance will be based on re-inspection of the sewer after
the appropriatc repairs and corrections are completed.

Flow of any kind into the existing sewerage system shall not be allowed until the inspection and testing of
forcemains has been satisfactorily completed and accepted for use by Global Water.

Portions of the work completed may be placed in operation after all cIemﬁng, testing and inspection
requirements have been fulfiled. Such partiaj use or partial acceptance shall be subject {o approval of
Global Water's Inspector. '
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GLOBAL WATER RESOURCES Code of Practices GWR-CP-01-008 Appendix D

Appendix D

INSPECTION, TESTING, APPROVAL AND ACCEPTANCE OF WATER MAINS

APPLICATION

This section applies to the inspection, testing, approval and acceptance of water distribution wiains,
including appurtenances normally installed as part of the system. The work includes leakage testing and
superchlorination requirementy,

MATERIALS

Water employed in testing of water mains shall be potable water only.

Bquipment necessary for any of the tests shall be of the type, quality and capacity to perform the operations
required and to execute the tesis specified, and shall be fumished by the Contractor, including all Iabor,
materials, chemicals and water.

INSPECTION

Global Water’s Inspector shall inspect and approve all work accomplished.

CLEANING

Prior (o testing any secticn of water main, the Contractor shall remove all foreign matter from the interior
of the system. Flushing a cleaning ball, pig, pressure jetting or other appropriate clcaning method approved

by Global Water’s Inspector may be used. Watertight plugs, isolation valves or other methods approved by
Global Water’s Inspector shall then be used to prevent dirt or debris from catering the system.

TESTING
Testing shall be condncted by the Contractor and at this own expense. The following tests are required:

1. Pressure Test
2 Leakage Test

All testing shali be accomplished in the presence of the Inspector or his authorized represeatative.
Global Water shall be notified 48 hours in advance of the testing.

Testing shall not commence on any portion of the pipeline, until all feld placed concrete in coptact with the
pipe, fittings or appurtenances is adequately cured.

PRESSURE TEST

The line shall be tested at a minimum pressure of 100 psi, 125% of the design pressure or the test pressure
specified by ADEQ (whichever is more).

The duration of cach pressure test shall be as directed by the Global Water Inspector.

Each valved section of pipe shall be slowly filled with water at the specified test pressurc measured at the
point of lowest elevation. Pressure shall be applied and maintained by means of 2 pump connected to the
pipe in a satisfactory manner. ‘The pump, pipe consection, and all nccessary apparatus except meters shall
be furnished by the contractor, and the contractor shall furnish all necessary labor for conmecting the pump,
raeter, and gages.
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP-01-008 Appendix D

As the line is being filled and before applying the test pressure, afl air shall be expelled from the pipe. To
accomplish this, taps shall be made, if necessary, at points of highest elevation. After the test; the taps shail
be tightly plugged. All fire hydrants within the test section shall be opened to expel any air in the hydrant
barrel.

During the time the test pressure is on the pipe, the line shall be carefully checked at regular intervals for
breaks or leaks. Any joints showing appreciable leaks shall be repaired and any cracked or defective pipes
or fitiings shall be removed and replaced with sound material in the mamer provided and the test shall be
repeated until satisfactory results are obtajned.

LBAKAGE TEST

Afier all defects bave been satisfactorily repaired and all visible leaks stopped, a leakape test shall be made
on each valved section of the Iines to determine the quantity of water fost by leakage. The contractor shall
furnish all labor, material, and equipment required for making the test. The leakage shall be dotermined by
measuring the quantity of water supplied to each valved section of the lines, during the test period, when
the various sections of the lines are under pressure. No pipe instalation will be accepted until or unless the
leakage as determined by above test is less than the amount set forth below.

The allowable leakage (gallons per hour) shall not be greater than determined by the following formula:

L=1b P*
4500
L = Gallons Per Hour
D = Nominal Pipe Diameter (in.)
J = Number of Joints
P = Test Pressure (PSI)

I individual sections show leakage greater than the limits specified above, the contractor shall, at his own
expenss locate and repair the defective joints until the leakage is within the specified aliowance.

STERILIZATION OF PIPE LINES

On completion of the leakage fest and the pressure fests, afl water mains are requited to be super-
chlorinated and tested prior to acceptance.

The confractor shall furnish all labor, cquipment and material necessary for the chlorination of the new pipe
fines which shall be sterilized before being placed in service. The lines shall be sterilized by the application
of the chlorinating agent. The chlorinating agent may be a liquid chlorine, liquid chlorine gas-water
mixture, or a calcinm hypochlorite solution, which shall be fed into the lines through a snitable solution-
feed device, or other methods approved by ADEQ. The chlorinating agent shall be applied at or near the
point from which the line is being filled, and through a corporation stop or other approved connection
inserted in the horizontal axis of the newly laid pipe. The water being used to fill the line shall be
controlled to flow into the section to be sterilized very slowly, and the rate of application of the chiorinating
agent shall be in such proporiion of waler cntering the pipe that the chlorine dose applied to the water
entering the line shall be at least 50 parts per million (ppm). The treated water shall be retained in the pipe
lines for a period of not less than twenty-four {24} hours. ’

After the 24 hour period, prior to flushing, a sample shall be taken by the Ulility to verify the system was
chiorinated at 50 ppm or greatcr. Upon verification, the system shall be flushed by the Contractor to a
chlorine residual of less than 1 ppm, and sampled for bacteriologic contamination by the Utility. On receipt
of acceptable bacteriological analysis, the line may be brought into service.

‘The sampling riser shall be located at a location farthest from the point of chloringtion, The riser shall be
above ground and equipped with a faucet for control of flow during sampling.
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ACCEPTANCE

‘T'he Contractor shalt remedy, at his own expense, any poor alignment or any other defects in workimaunship
or maferials revealed by final inspection. Final acceptance will be based on reinspection of any
deficiencies after the appropriate repairs and corrections are completed.

Connection of any end-user shall not be allowed until the water main has been satisfactorily completed and
accepted for use by Global Water,

Portions of the work completed may be placed in operation after all cleaning, testing and inspection
requirements have been fulfilled. Such partial use or partial acceptance shall be subject to approval of
Global Water’s Inspector.

Revision: GWR —CP - 01-008 Appendix D (003) PageD- 30f3 Responsible Agent: Engincering & Projects

Confirmn Revision Prior to Release
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GCLOBAL WATER RESOURCES

Cade of Practice:

GWR-CP-11-008

REVISIONS
Date | Revielon Number_ [ Rovisions TR ]
23-Mar-04 ORIGINAL (000) GSS
25-Mar-04 001 Incorporate L. Braund commenis GSS
22-Nov-04 002 Incorporate L. Braund comments GSS
10-Mar-05 003 Incorporate design standards. SR1L
Revision: GWR — CP - 01-008 {003) PageR- Lofl Responsible Agent: Engineering & Projects

Confirm Revision Prior to Release




APPENDIX B

STANDARD WATER, SEWER, AND

RECLAIMED WATER NOTES
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GLOBAL WATER RESOURCES, LLC
WATER NOTES TO CONTRACTOR

1. FINAL ACCEPTANCE OF UNDERGROUND FACILITIES BY GLOBAL WATER
RESOURCES, LLC SHALL BE IN ACCORDANCE WITH GLOBAL WATER
RESOURCES CODE OF PRACTICE GWR-CP-01-008, LATEST REVISION.

‘ 2. WATER METERS WILL NOT BE INSTALLED TO ANY WATER SERVICE
LOCATION UNTIL THE ENTIRE SEWER SYSTEM HAS BEEN INSPECTED,
APPROVED, AND ACCEPTED BY GLOBAL WATER RESOURCES.

3. ALL WATER METERS SHALL BE ACQUIRED FROM GLOBAL WATER
RESOURCES.

4. IT SHALL BE THE CONTRACTOR'S SOLE RESPONSIBILITY TO VERIFY THE
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD
AND/OR UNDERGROUND UTILITIES THAT MAY INTERFERE WITH THIS
CONSTRUCTION, WHETHER OR NOT SAID UTILITIES ARE SHOWN ON THE
CONSTRUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL
ADEQUATELY PROTECT AND MAINTAIN SUCH UTILITIES AND OBSERVE
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE
FACILITIES.

5. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO UNCOVER ALL
EXISTING WATER LINES BEING CONNECTED TO, AND TO VERIFY THE
LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY CONSTRUCTION
BEGINS.

6. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO LOCATE AND
PROVIDE STATIONING OR DISTANCES ON ALL NEW WATER LINES,
VALVES, AND FIRE HYDRANTS INSTALLED AS A PART OF THIS PROJECT.

7. ANY CONSTRUCTION PERFORMED WITHOUT THE KNOWLEDGE OF THE
GLOBAL WATER RESOURCES INSPECTOR OR HIS REPRESENTATIVE IS
LIABLE FOR REMOVAL AND REPLACEMENT AT THE CONTRACTOR'S
EXPENSE.

8. CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION MEETING AT
THE JOB SITE WITH THE GLOBAL WATER RESOURCES INSPECTOR PRIOR TO
START OF CONSTRUCTION AT (602) 550-3787.

9. THE CONTRACTOR SHALL NOTIFY GLOBAL WATER RESOURCES AT
LEAST 72 HOURS PRIOR TO THE START OF CONSTRUCTION AT (602) 550-
3787.
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10. THE CONTRACTOR SHALL NOTIFY THE DEVELOPER'S ENGINEER AND-
THE GLLOBAL WATER RESOURCES INSPECTOR AT (602) 550-3787, BEFORE
BACKFILLING WATER AND/OR SEWER SERVICES TO ALLOW VERIFICATION
OF THE AS-BUILT LOCATION OF THE SERVICE.

11. CONTRACTOR SHALL CONTACT THE GLOBAL WATER RESOURCES
INSPECTOR AT (602)550-3787 PRIOR TO CHARGING WATER MAINS WITH
POTABLE WATER FOR DISINFECTION.

12. ALL COPIES OF TEST RESULTS ARE TO BE GIVEN TO THE GLOBAL
WATER RESOURCES INSPECTOR.

13. REVIEW OF THESE PLANS FOR COMPLIANCE WITH THE REQUIREMENTS
OF GLOBAL WATER RESOURCES SHALL NOT PREVENT ANY CORRECTION
OF ERRORS FOUND TO BE IN VIOLATION OF ANY APPLICABLE STANDARD

OF GLOBAL WATER RESOURCES.

[ cto
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GLOBAL WATER RESOURCES, LLC
GENERAL WATER NOTES

1. ALL WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER
RESOURCES STANDARDS, LATEST REVISION, THE ARIZONA DEPARTMENT
OF ENVIRONMENTAL QUALITY STANDARDS AND REVISIONS, CURRENT
MAG SPECIFICATIONS, AND ANY REQUIREMENTS OF THE AUTHORIZED
LOCAL GOVERNING AUTHORITY, AS APPLICABLE. IN THE EVENT OF A
CONFLICT, THE MORE STRINGENT REQUIREMENT SHALL GOVERN.
FAILURE TO MEET ANY OF THESE REQUIREMENTS SHALL BE CAUSE FOR
REJECTION.

2. PRIOR TO CONSTRUCTION, ALL PERMITS SHALL BE SECURED AS
REQUIRED FROM THE APPROPRIATE GOVERNING AGENCIES.

3. WATER LINE CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE

- REQUIREMENTS OF MAG SPECIFICATION SECTION 610 WITH THE
EXCEPTION THAT ASBESTOS-CEMENT PIPE AND CONCRETE PIPE ARE NOT
ACCEPTABLE. ‘

4. PVC PIPE SHALL BE AWWA C-900 CLASS 200 FOR LINES 6 lNCHES TO 12
INCHES IN DIAMETER AND AWWA C-905 CLASS 165 FOR LINES LARGER
THAN 12 INCHES.

5. TRENCH EXCAVATION, BACKFILLING AND COMPACTION SHALL BE IN
ACCORDANCE WITH THE REQUIREMENTS OF MAG SPECIFICATION
SECTION 601.

6. ALL WATER LINES MUST HAVE A MINIMUM COVER OF 36 INCHES OVER
THE TOP OF THE PIPE TO FINISH GRADE. PIPES 12 INCHES AND LARGER
SHALL HAVE A MINIMUM COVER OF 48 INCHES. ALL WATER SERVICES
MUST HAVE A MINIMUM COVER OF 30 INCHES.

7. ALL FRAMES, COVERS, VALVE BOXES, ETC., SHALL BE ADJUSTED TO
FINISHED GRADE PRIOR TO PLACING OF ASPHALTIC CONCRETE SURFACE
COURSE BY THE PAVING CONTRACTOR. VALVES MORE THAN 5 FT IN
DEPTH SHALL BE PROVIDED WITH EXTENSIONS.

8. ALL WATER LINES SHALL BE PRESSURE AND LEAKAGE TESTED IN
ACCORDANCE WITH MAG SEC. 610-14. RESULTS ARE TO BE GIVEN, IN
WRITING, TO GLOBAL WATER RESOURCES.

9. ALL WATER LINES MUST BE DISINFECTED PER ADEQ ENGINEERING
BULLETIN #8 OR AWWA C651-86. RESULTS ARE TO BE GIVEN, IN WRITING,
TO GLOBAL WATER RESOURCES.
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10. ALL BENDS AND FITTINGS SHALL BE INSTALLED WITH RESTRAINED
JOINTS IN ACCORDANCE WITH MAG STANDARDS. CONCRETE THRUST
BLOCKS AS A SUBSTITUTE FOR RESTRAINED JOINTS ARE NOT
ACCEPTABLE.

11. ALL PIPES, FITTINGS, VALVES, COATING, ETC. SHALL CONFORM TO NSF
STANDARD 61.

12. CROSS-CONNECTIONS, IF ANY ARE PROVIDED, SHALL CONFORM TO
THE REQUIREMENTS OF A.A.C.R18-4-115.

13. CONTRACTOR SHALL INSTALL LOCATING WIRE AND BLUE LOCATING
TAPE ONE FOOT ABOVE TOP OF WATER MAINS PRIOR TO BACKFILL.

14. ALL FIRE HYDRANTS SHALL BE CLOW MEDALLION WITH A MINIMUM 4
FT BURY DEPTH, 5-1/4 INCH MAIN VALVE OPENING, ONE 4 INCH PUMPER
CONNECTION WHICH FACES THE CURB OR SIDEWALK, AND TWO 2-1/2
INCH HOSE CONNECTIONS. NO SUBSTITUTIONS WILL BE ALLLOWED.
ELEVATION OF THE HYDRANT FLANGE SHALL CONFORM TO GLOBAL
WATER RESOURCES STANDARD DETAILS.

15. ALL SERVICE SADDLES FOR PVC PIPE SHALL BE WIDE-STRAP FULL
CIRCLE BRONZE AS MANUFACTURED BY MUELLER CO., MODEL H-13000,
OR AN APPROVED EQUAL.

16. ALL METER BOXES SHALL BE DFW BY NDS MODEL D1500-DUDISB.

17. AIR RELEASE VALVES SHALL BE INSTALLED AT ALL SYSTEM HIGH
POINTS IN ACCORDANCE WITH CITY OF SCOTTSDALE DETAIL NO. 2348,

July 2005




GLOBAL WATER RESOURCES, LLC
SEWER NOTES TO THE CONTRACTOR

1. FINAL ACCEPTANCE OF UNDERGROUND FACILITIES BY GLOBAL WATER
RESOURCES, LLC SHALL BE IN ACCORDANCE WITH GLOBAL WATER
RESOURCES CODE OF PRACTICE GWR-CP-01-008, LATEST REVISION.

2. PRIOR TO ACCEPTANCE, A VIDEO SURVEY OF THE ENTIRE SEWER
SYSTEM, MAINLINE AND SERVICES, SHALL BE COMPLETED AFTER
PLACEMENT OF PAVEMENT, :

3. WATER METERS WILL NOT BE INSTALLED TO ANY WATER SERVICE
LOCATION UNTIL THE ENTIRE SEWER SYSTEM HAS BEEN INSPECTED,
APPROVED, AND ACCEPTED BY GLOBAL WATER RESOURCES, ALL
EASEMENTS ARE SIGNED AND RECORDED, AND A VIDEO SURVEY AFTER
COMPLETION OF PAVING IS COMPLETED AND APPROVED.

4. 1T SHALL BE THE CONTRACTOR'S SOLE RESPONSIBILITY TC VERIFY THE
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD
AND/OR UNDERGROUND UTILITIES THAT MAY INTERFERE WITH THIS
CONSTRUCTION, WHETHER OR NOT SAID UTILITIES ARE SHOWN ON THE
CONSTRUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL
ADEQUATELY PROTECT AND MAINTAIN SUCH UTILITIES AND OBSERVE
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE
FACILITIES.

S. THE CONTRACTOR SHALL MAKE EXPLORATORY EXCAVATIONS AND
LOCATE EXISTING UNDERGROUND FACILITIES SUFFICIENTLY IN
ADVANCE OF CONSTRUCTION TO PERMIT THE REVISION OF THESE PLANS
IF NECESSARY DUE TO A CONFLICT BETWEEN FACILITIES PROPOSED AND
EXJISTING FACILITIES.

6. IT SHALL BE THE CONTRACT OR'S RESPONSIBILITY TO UNCOVER ALL
EXISTING SEWER LINES BEING CONNECTED TO, AND TO VERIFY THE
LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY CONSTRUCTION
BEGINS.

7. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO LOCATE AND
PROVIDE STATIONING OR DISTANCES ON ALL NEW SEWER LINES,
MANHOLES, AND CLEAN OUTS INSTALLED AS A PART OF THIS PROJECT.

8. ANY CONSTRUCTION PERFORMED WITHOUT THE KNOWLEDGE OF THE
GLOBAL WATER RESOURCES INSPECTOR OR HIS REPRESENTATIVE IS
LIABLE FOR REMOVAL AND REPLACEMENT AT THE CONTRACTOR'S |
EXPENSE.
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9. CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION MEETING AT
THE JOB SITE WITH THE GLOBAL WATER RESOURCES INSPECTOR PRIOR TO
START OF CONSTRUCTION AT (602) 550-3787.

10. THE CONTRACTOR SHALL NOTIFY GLOBAL WATER RESOURCES AT
LEAST 72 HOURS PRIOR TO THE START OF CONSTRUCTION AT (602) 550-
3787.

11. THE CONTRACTOR SHALL NOTIFY THE DEVELOPER'S ENGINEER AND
THE GLOBAL WATER RESOURCES INSPECTOR AT (602) 550-3787, BEFORE
BACKFILLING WATER AND/OR SEWER SERVICES TO ALLOW VERIFICATION
OF THE AS-BUILT LOCATION OF THE SERVICE.

12. ALL COPIES OF TEST RESULTS TO BE GIVEN TO THE GLOBAL WATER
RESOURCES INSPECTOR.

13. REVIEW OF THESE PLANS FOR COMPLIANCE WITH THE REQUIREMENTS
OF GLOBAL WATER RESOURCES SHALL NOT PREVENT ANY CORRECTION
OF ERRORS FOUND TO BE IN VIOLATION OF ANY APPLICABLE STANDARD
OF GLOBAL WATER RESOURCES.
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GLOBAL WATER RESOURCES, L1.C
GENERAL SEWER NOTES

1. ALL WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER
RESOURCES STANDARDS, LATEST REVISION, THE ARIZONA DEPARTMENT
OF ENVIRONMENTAL QUALITY STANDARDS AND REVISIONS, CURRENT
MAG SPECIFICATIONS, AND ANY REQUIREMENTS OF THE AUTHORIZED
LOCAL GOVERNING AUTHORITY, AS APPLICABLE. IN THE EVENT OF A
CONFLICT, THE MORE STRINGENT REQUIREMENT SHALL GOVERN.
FAILURE TO MEET ANY OF THESE REQUIREMENTS SHALL BE CAUSE FOR
REJECTION.

2. PRIOR TO CONSTRUCTION, ALL PERMITS SHALL BE SECURED AS
REQUIRED FROM THE APPROPRIATE GOVERNING AGENCIES.

3. SEWER LINE CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE
REQUIREMENTS OF MAG SPECIFICATION SECTION 615 WITH THE
EXCEPTION THAT VCP AND CONCRETE PIPE ARE NOT ACCEPTABLE.

4. TRENCH EXCAVATION, BACKFILLING AND COMPACTION SHALL BE IN
ACCORDANCE WITH THE REQUIREMENTS OF MAG SPECIFICATION
SECTION 601.

5. SEWER LINES REQUIRE A MINIMUM OF 6 FEET OF BACKFILL TO TOP OF
PIPE. -

6. WATER TIGHTNESS TESTING OF THE SEWER LINE SHALL BE PERFORMED
TO SHOW THAT LEAKAGE DOES NOT EXCEED 200 GAL/DAY/INCH
DIAMETER/MILE OF PIPE. EXFILTRATION FROM MANHOLES SHALL BE
LIMITED TO 0.1 GAL/HOUR/VERTICAL FOOT.

7. WATER TIGHTNESS OF SEWERS AND MANHOLES SHALL BE DETERMINED
BY EXFILTRATION OR LOW PRESSURE AIR TESTING IN ACCORDANCE WITH
A.A.C. R18-9-E301(D)3)(D.

8. ALL PVC SEWER LINES MUST BE TESTED USING LOW-PRESSURE AIR-
TESTING (ASTM METHOD F 1417-92, REAPPROVED 1998), IN ACCORDANCE
WITH A.A.C. R18-9-E301(D)2)(X0)-

9. THE TOTAL LENGTH OF SEWER LINE MUST BE TESTED FOR UNIFORM
SLOPE, IN ACCORDANCE WITH A.A.C. R18-9-E301(D)}(2)(k).

10. DEFLECTION TESTING SHALL BE DONE ON ALL SEWER LINES MADE OF
FLEXIBLE MATERIALS TO ENSURE THE INSTALLATION MEETS OR
EXCEEDS MANUFACTURER'S RECOMMENDATIONS, IN ACCORDANCE WITH
A.A.C. R18-9-E301(D)(2)i).

CUPT vesen_. . .
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11. INTERIOR MANHOLE COATING SYSTEMS SHALL BE APPLIED TO
MANHOLES WITH SEWERS 15 INCHES AND LARGER FOR CORROSION
PROTECTION. THE LINING SYSTEM SHALL BE APPROVED BY GLOBAL
WATER RESOURCES PRIOR TO INSTALLATION. T-LOC SYSTEMS ARE NOT

ACCEFTABLE.

12. DIP SEWER SHALL HAVE A POLYURETHANE OR CERAMIC EPOXY
INTERIOR LINING SYSTEM WITH A MINIMUM THICKNESS OF 40 MILS.
LINING SHALL BE PROTECTO 401 OR AN APPROVED EQUAL SYSTEM.

13. IN ACCORDANCE WITH A.A.C. R18-9-E301(D)(1)(d), SEPARATION
BETWEEN WATER AND SEWER MAIN SHHALL COMPLY WITH THE
REQUIREMENTS OF 18 A.A.C. 5, ARTICLE 5.

s
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GLOBAL WATER RESOURCES, LLC
RECLAIMED WATER NOTES

1. ALL WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER
RESOURCES STANDARDS, LATEST REVISION, THE ARIZONA DEPARTMENT
OF ENVIRONMENTAL QUALITY STANDARDS AND REVISIONS, CURRENT
MAG SPECIFICATIONS, AND ANY REQUIREMENTS OF THE AUTHORIZED
LOCAL GOVERNING AUTHORITY, AS APPLICABLE. IN THE EVENT OF A
CONFLICT, THE MORE STRINGENT REQUIREMENT SHALL GOVERN.
FAILURE TO MEET ANY OF THESE REQUIREMENTS SHALL BE CAUSE FOR
REJECTION.

2. PRIOR TO CONSTRUCTION, ALL PERMITS SHALL BE SECURED AS
REQUIRED FROM THE APPROPRIATE GOVERNING AGENCIES.

3. RECLAIMED WATER LINE CONSTRUCTION SHALL BE IN ACCORDANCE
WITH THE REQUIREMENTS OF MAG SPECIFICATION SECTION 616.

4. TRENCH EXCAVATION, BACKFILLING AND COMPACTION SHALL BE IN
ACCORDANCE WITH THE REQUIREMENTS OF MAG SPECIFICATION
SECTION 601.

5. PVC PIPE SHALL BE AWWA C-900 CLASS 150 FOR LINES 6 INCHES TO 12
INCHES IN DIAMETER AND AWWA C-905 CLASS 165 FOR LINES LARGER
THAN 12 INCHES.

6. ALL RECLAIMED WATER LINES 12” AND LARGER MUST HAVE A
MINIMUM COVER OF 48 INCHES OVER THE TOP OF THE PIPE TO FINISH
GRADE.

7. IT SHALL BE THE CONTRACTOR'S SOLE RESPONSIBILITY TO VERIFY THE
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD
AND/OR UNDERGROUND UTILITIES THAT MAY INTERFERE WITH THIS
CONSTRUCTION, WHETHER OR NOT SAID UTILITIES ARE SHOWN ON THE
CONSTRUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL
ADEQUATELY PROTECT AND MAINTAIN SUCH UTILITIES AND OBSERVE
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE
FACILITIES.

8. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO UNCOVER ALL
EXISTING RECLAIMED WATER LINES BEING CONNECTED TO, AND TO
VERIFY THE LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY
CONSTRUCTION BEGINS.
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9. ANY CONSTRUCTION PERFORMED WITHOUT THE KNOWLEDGE OF THE
GLOBAL WATER RESOURCES INSPECTOR OR HIS REPRESENTATIVE IS
LIABLE FOR REMOVAL AND REPLACEMENT AT THE CONTRACTOR'S
EXPENSE.

10. ALL FRAMES, COVERS, VALVE BOXES, ETC,, SHALL BE ADJUSTED TO
FINISHED GRADE PRIOR TO PLACING OF ASPHALTIC CONCRETE SURFACE
COURSE BY THE CONTRACTOR. VALVES MORE THAN 5 FT IN DEPTH SHALL
BE PROVIDED WITH EXTENSIONS.

11i. THE CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION
CONFERENCE WITH THE GLOBAL WATER RESOURCES INSPECTOR AT {602)
550-3787 PRIOR TO START OF CONSTRUCTION.

12. THE CONTRACTOR SHALL NOTIFY THE GLOBAL WATER RESOURCES
INSPECTOR AT (602) 550-3787 AT LEAST 72 HOURS IN ADVANCE OF ANY
CONSTRUCTION.

13. ALL RECLAIMED WATER LINES SHALL BE PRESSURE AND LEAKAGE
TESTED IN ACCORDANCE WITH MAG SECTION 610.14. RESULTS ARE TOBE
GIVEN, IN WRITING, TO GLOBAL WATER RESOURCES.

14, ALL BENDS AND FITTINGS SHALL BE INSTALLED WITH RESTRAINED
JOINTS IN ACCORDANCE WITH MAG STANDARDS, CONCRETE THRUST
BLOCKS AS A SUBSTITUTE FOR RESTRAINED JOINTS ARE NOT
ACCEPTABLE.

15. CONTRACTOR SHALL INSTALL LOCATING WIRE AND PURPLE
LOCATING TAPE ONE FOOT ABOVE THE TOP OF RECLAIMED WATER LINES
PRIOR TO BACKFILL.

16. ALL COPIES OF TESTING RESULTS ARE TO BE GIVEN TO THE GLOBAL
WATER RESOURCES INSPECTOR
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1. ALL VALVE BOX COVERS SHALL BE LEVEL WITH THE ADJACENT TOP OF CURB OR BACK OF SIDEWALK.

NO VALVES SHALL BE LOCATED IN SIDEWALKS. '

2. ALL FIRE HYDRANTS SHALL BE CLDW MEDALLION WITH A 4 MIN BURY DEPTH, 5-%* MAIN VALVE DOPENING,
ONE 4 PUMPER CDNNECTION, AND TWO 2-%' HOSE CONNECTIONS. NO SUBSTITUTIONS ALLOWED.

GLOBAL WATER RESOURCES, LLC | STANDARD DETAILS
22601 NORTH 19TH AVENUE

SURE 210

PHOENIX, ARIZONA 85027
593 5809600 PHONE FIRE HYDRANT ASSEMBLY

623.580.9659 FAX

WWW.CWRESOURCES.COM SCALE: NONE DATE: MARCH 2005 DETAIL NO. 1
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GLOBAL WATER RESOURCES, LLC
22601 NORTH 19TH AVENUL
SUITE 210

PHOENIX, ARIZONA 85027
623.580.9600 PHONE
623.580.9659 FAX
WWW.CGWRESOURCES.COM

STANDARD DETAILS
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PRECAST CONCRETE RISER
SECTION PER MAG STD
DETAIL 420-1. DD NOT
INSTALL STEPS.

CONCRETE ENCASEMENT RING
FROM FRAME AND COVER TO
BOTTOM OF CONE SECTIDN,
NO FEORMING REQUIRED.
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NOTE: COMPACT TO 95% MIN DENSITY PER MAG SPECIFICATIONS SECTION 601

GLOBAL WATER RESOURCES, LILC
22601 NORTH 19TH AVENUE
SUITE 210

PHOENIX, ARIZONA 85027
623.580.9600 PHONE
623.580.9659 FAX
WWW.GWRESOURCES.COM

STANDARD DETAILS

WATER TIGHT MANHOLE

SCALE: NONE DATE: MARCH 2005

DETAK. NO. 3 REV, O
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APPENDIX D

FLOW CHART FOR REQUEST AND APPROVAL

OF WATER AND WASTEWATER SERVICE
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FLOW CHART FOR REQUEST AND APPROVAL
OF WATER AND WASTEWATER SERVICE

Request for Service

I

Pre-Design Mecting to Discuss
Conformity with Master Plan

and GWR Siandards
¥
Develop Infrastructure Plans Submitted in Accordance
Coordination Agreement — with the Local Governing
“Will Serve” Leter Authority’s Procedures

{ Plans Reviewed by GWR J

h 4

GWR Completes Capacity v
Assurance Forms Plans Resubmitied with Comments
Addressed from GWR and

Applicable Governing Authorities

) 4
r Plans Approved

I All Required Permits Obtained }

Y
l Onmnsite Preconstruction Meeting l

h
I Start Construction J

ymm,.__,_, -
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