UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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Johnson Resort Properties, Inc, | CONSENT AGREEMENT
| AND
Kailua-Kona, Hawaii | [PROPOSED] FINAL ORDER
|
Prececdings under Section 1423(¢) |
of the Safe Drinking Water Act, i
42 US.C. § 300h-2(c) |
|
CONSENT AGREEMENT

L. STATUTORY AUTHORITY

This Consent Agreement and Final Order (“CA/FO") is issued under the authoritics
vested in the Administrator of the United States Environmental Protection Agency (“EPA™) by
Scetions 1423(¢) and 1445(a) of the Safe Drinking Water Act (the “SDWA” or the “*Act™), 42
U.5.CL §§ 300h-2(c), 300j-4(a). The Administrator has delegated these authorities to the
Regional Administrator of EPA Region IX. The Regional Administrator in turn has delegated
these authorities to the Director of the Water Division, EPA Region [X. In accordance with these
authorities, and with the “Consolidated Rules ot Practice Governing the Admimstrative
Assessment of Civil Penalties and the Revocation/Termination or Suspension of Permits.” 40
C.F.R. Part 22 (hereinatter “Consoclidated Rules of Practice™), the Director of the Water Division,
EPA Region IX, hereby issues, and Robert Johnson and Johnson Resort Properties, Inc.
{"Respondents”) hereby agree to the issuance of, this CA/FO.

Respondents and EPA (the “Parties™) agree that settlement of the matters at issuc without
Hitigation will save ime and resources, 1s in the public interest, is consistent with the provisions
and objectives of the Act and applicable regulations, and that entry of this CA/FO is the most
appropriate means of resolving such matters.

il STIPULATIONS AND FINDINGS

Respondents stipulate and EPA finds as follows:

[ Pursuant to Part C of the Act, 42 11.S.C. §§ 300h to 300h-8, EPA has promulgated
|



regulations establishing minimum requirements for Underground Injection
Control (“UIC”) programs, to prevent underground injection which endangers
drinking water sources. These regulations are set forth at 40 C.F.R. Part 144.

“Underground injection” means the subsurface emplacement of fluids by well
injection. 42 U.S.C, § 300h(d)}(1); 40 CF.R. § 1443,

Pursuant to 40 C.F.R. § 144.88, existing large capacity cesspools are required to
be closed no later than Apnil 5, 2005. “Large capacity cesspools” include
“multiple dwelling, community or regional cesspools, or other devices that receive
sanitary wastes, containing human excreta, which have an open bottom and
sometimes perforated sides.” 40 C.F.R. § 144.81(2). Large capacity cesspools do
not include single family residential cesspools or non-residential cesspools which
receive solely sanitary waste and have the capacity to serve tewer than 20 persons
per day. Id. A “cesspool,” is a “drywell,” which in turn is a “well,” as those terms
are defined in 40 C.F.R. § 144.3

Pursuant to Section 1422(c) of the Act, 42 U.S.C. § 300h-1(c), and 40 C.F.R. Part
147 Subpart M, § 147.601, EPA administers the UIC program in the State ot
Hawaii. This UIC program consists of the program requirements of 40 C.F.R.
Parts 124, 144, 146, 147 (Subpart M), and 148.

Pursuant to Section 1423(c)(1) of the Act, 42 U.S.C. § 300h-2(c)(1), and 40
C.F.R. § 19.4, EPA may issue an order either assessing an administrative civil
penalty of not more than $11,000 for each day of each violation occurring before
January 12, 2009 and not more than $16,000 for each day of each violation
occurring after January 12, 2009, up to a maximum penalty of $177.500, or
requiring compliance, or both, against any person who violates the Act or any
requirement of an applicable UIC program. In assessing a penalty for such
violations, EPA must take into account: (1) the seriousness of the violations; (2}
the economic benetit resulting from the violations; (3) the history of such
violations; (4) any good faith efforts to comply with the applicable requirements;
(5) the economic impact of the penalty on the violator; and {6) such other matters
as justice may require. 42 U.S.C. § 300h-2(c){(4)}(B).

Pursuant to Section 1445(a)(1)(A) of the Act, 42 U.S.C. § 300j-4(a), EPA may
require any person who 1s subject to the requirements of the Act to submit
information relating to such person’s compliance with the requirements ot the Act.
42 U.S.C. § 300j-4(a)(1)(A).

Robert Johnson is an individual, and Johnson Resort Properties, Inc. is a
corporation. Thus, both Respondents qualify as a “person” within the meaning of
Section 1401(12) of the SDWA, 42 U.S.C. § 300f(12), and 40 C.F.R. § 144.3.



10.

Respondents own and operate three (3) large capacity cesspools at 78-6671 and
78-6665 Al Drive, Kailua-Kona, Hawaii,

The large capacity cesspools referred to in paragraph 8 were not closed by April 5,
2005, as required by 40 C.F.R. § 144.88,

Respondents have initiated steps to close the large capacity cesspools and intend
to complete closure of all large capacity cesspools referred to in paragraph 8 by
September 15, 2010.

Based on all the foregoing, Respendents have violated the requirement that all
large capacity cesspools be closed by April 5, 2005.

I, PROPOSED ORDER

Respondents and EPA agree to issuance of the following, which, upon issuance of the
Final Order, shall become effective:

A. Supplemental Environmental Project (*SEP™

12

L

Prior to closure of the large capacity cesspools and installation of an individual
wastewater treatment plant (“WWTP”}, Respondents shall submit a completed
application for conversion of the thre¢ large capacity cesspools referred to in
patagraph 8§ to the Hawai’t Department of Health’s (“*DOH™) Safe Drinking Water
Branch. The design plans submitted to DOH shall provide for the same or similar
treatment design of the WWTP represented by the Preliminary Engineering
Design Report from WSI International, LLC dated July 21, 2009, which
Respondents previously submitted to EPA (see Attachment B). The proposed
wastewater treatment plant will function to remove organic matter (BODs), total
suspended solids (TS8), total nitrogen {TN), and ammonia, resulting in an effluent
which meets R-2 reclaimed water, as defined by industry standards.

Respondents shall complete installation of the WWTP and property ¢lose the
three large capacity cesspools referred to in paragraph 8, in accordance with 40
C.F.R. § 144.89(a), no later than September 13, 2010. The three large capacity
cesspools will be considered property closed when the requirements of paragraph
14 are met.

The same or similar treatment design of the WWTP represented by the
Preliminary Engineering Design Report from WSI International, LLC, dated July
21, 2009, which Respondents previously submitted to EPA, shall be installed and
operational no later than September 15, 2010. The WWTP will provide for, at
minimum, between 90-95% BODs removal, and alse provide for disinfection of
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treated effluent prior to subsurface injection. The three large capacity cesspools
shall either be backfilled or converted into State-approved seepage pits. In doing
50, Respondents shall comply with DOH’s large capacity cesspool conversion and
abandonment procedures and techniques and any other requirements of DOH’s
UIC program. Respondents shall notify DOH when conversion of the three large
capacity cesspools to State-approved seepage pits is complete. The large capacity
cesspools will be considered properly closed once installation of the WWTP is
complete and Respondents have notified DOH.

Within ten (10) days of receipt, Respondents shall submit to EPA copies of (1)
DOH approval of WWTP Plans to replace existing LCCs, and (2) DOH approval
to operate the WWTP. Documents shall be sent to the Region [X LCC Project
Ceordinator, at the address specified in paragraph 24

If the SEP is not satisfactorily completed by the date specified it paragraph 13,
Respondents shall pay a stipulated penalty of $100 for each and every day that the
completion of the SEP is delinquent, up to a maxtmum amount of 61 days past the
date specified in paragraph 13, November 13, 2010, unless Respondents have
claimed and EPA has agreed that the delay was caused by a force majeure event as
defined in paragraphs 20-24.

If the SEP is not satisfactorily completed by November 13, 2010, Respondents
shall also pay a stipulated penalty of $68,855, which is equal to $92,453 less the
penalty amounts Respondents will have paid pursuant to paragraphs 16 and 26.
The stipulated penalties shall be paid no later than thirty (30) days following
November 15, 2010, and according to the process expressed in Section HI.B.

The determination of whether the SEP has been satisfactorily completed (i.¢e.
pursuant to the terms of the agreement) and whether the Respondents have made a
good faith, timely effort to implement the SEP shall be reserved to the sole
discretion of EPA.

[f any event oceurs which causes or may cause delays reaching the deadline for
closure of the large capacity cesspools, as set forth in paragraph 13 of this CA/FO,
Respondents or their attorney shall, within forty-eight (48) hours of the delay or
within 48 hours of Respondents’ knowledge of the anticipated delay, whichever is
eatlier, notify by telephone the EPA Region [X LCC Project Coordinator or, in
her/his absence, the Manager of the EPA Region X Ground Water Office.

Within fifteen (15) days thereafter, Respondents shall provide in writing the
reasons for the delay, the anticipated duration of the delay, the measures taken or
to be taken to prevent or minimize the delay, and a timetable by which those
measures will be implemented. Respondents shall exercise their best eftforts to
avoid or minimize any delay and any eftects of a delay. Failure to comply with
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the notice requirement of this paragraph shall preclude Respondents from
asserting any claim of force majeure.

If EPA agrees that the delay or anticipated delay in compliance with this CA/FO
has been or will be caused by circumstances entirely beyond the control of
Respondents, the time for performance may be extended for a period of no longer
than the delay resulting from the circumstances causing the delay. In such event,
EPA shall grant, in writing signed by the Manager of the EPA Region IX Ground
Water Office, the extension of time. An extension of the time for performing an
obligation granted by EPA pursuant to this paragraph shall not, of itself, extend
the time for performing a subsequent obligation.

in the event that EPA does not agree that a delay in achieving compliance with the
requirements of this CA/FO has been or will be caused by circumstances beyond
the control of the Respondents, EPA will notify Respondents in writing of its
decision and any delays will not be excused. Upon this occurrence, the stipulated
penalties as specified in paragraph 16 and paragraph 17, 1f the delay extends
beyond November 15, 2010, will become due and shall be paid according to the
process expressed in Section LB,

Respondents shall have the burden of demonstrating, by a preponderance of the
evidence, that the actual or anticipated delay has been or will be caused by a force
majeure event, that the duration of the delay was or will be warranted under the
circumstances, that Respondents did exercise or are using their best efforts to
avotd and mitigate the effects of the delay, and that Respondents complied with
the requirements of this section.

“Force majeure,” for purposes of this Consent Agreement, is defined as any event
arising from causes bevond the control of Respondents, of any entity controlted by
Respondents, or of Respondents’ contractors that delays or prevents the
pertormance of any obligation under this CA/FO despite Respondents’ best ettorts
to fulfill the obligation. The requirement that Respondents exercise “best efforts
to fulfill the obligation™ includes using best efforts to anticipate any potential
force majeure event and best etforts to address the effects of any such event () as
it is occurring and (b) afier it has occurred to prevent or minimize any resulting
delay to the greatest extent possible. Examples of events that are not force
majeure events include, but are not limited to, increased costs or expenses of any
work to be performed under this Consent Agreement, financial or business
difficulties of Respondents, and normal inclement weather,

Written communications, including any requests for extension of time, shall be
sent to the following address:
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B. Penalty

26.

LCC Project Coordinator

Water Division

Ground Water Oftice, WTR-9
Environmental Protection Agency
75 Hawthorne Street

San Francisco, CA 94105

Fax: {415)947-3545

The person signing Respondents’ submissions shall make the following
certification:

“I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system designed
to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and beliet, true, accurate,
and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing
violations.”

To settle this matter, Respondents agree to pay to the United States an
administrative civil penalty of seventeen thousand and four hundred ninety eight
dollars ($17,498) no later than thirty (30) days following the effective date of the
Final Order (hereafter referred to as the “due date™).

The administrative civil penalty referred to in paragraph 26 shall be made payable
to the Treasurer, United States of America, in accordance with any acceptable
method of payment listed in Attachment A “EPA Region IX Collection
Information,” which is incorporated by reference as part of this CA/FO.

Concurrent with the payment of the penalty, Respondents shail provide written
notice of payment, referencing the title and docket number of this case, via
certified mail, to each of the following:

Steven Armsey

Regional Hearing Clerk (ORC-1)

U.S. Environmental Protection Agency, Region IX
75 Hawthome Sireet

San Francisco, CA 94105



Erica Maharg

Oftice of Regional Counsel (ORC-2)

U.S. Environmental Protection Agency, Region IX
75 Hawthomne Street

San Francisco, CA 94105

Payment must be received on or before the due date specified in paragraph 26.

If the full payment is not received on or before the due date, interest shall accrue
on any overdue amount from the due date through the date of payment, at the
anmual rate established by the Secretary of the Treasury pursuant to 31 U.S.C. §
3717. In addition, a late payment handling charge of $15.00 will be assessed for
each thirty (30) day period (or any portion thereof) following the due date in
which the balance remains unpaid. A six percent {(6%) per annum penalty will
also be applied on any principal amount not paid within ninety (90) days of the
due date. Respondents shall tender any interest, handling charges, or late penalty
pavments in the same manner as described above.

Pursuant to Scetion 1423(¢)(7) of the Act, 42 U.S.C. § 300h-2(c)(7), if
Respondents fail to pay by the due date the administrative civil penalty assessed in
paragraph 26 of this CA/FO or, if applicable, fail to pay by the due date the
stipulated penalties due in accordance with paragraph 16 or 17, EPA may bring a
civil action in an appropriate district court to recover the amount assessed (plus
costs, attorneys’ fees, and interest). In such an action, the validity, amount, and
appropriateness of such penalty shall not be subject to review. 42 U.S.C. § 300h-

2(e)7).

C. General Provisions
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Respondents waive any right to a hearing under Section 1423(c)(3) of the Act, 42
U.S.C. § 300h-2(c)3). Respoundents waive any right to contest the allegations
contained in the Consent Agreement, or to appeal the CA/FO.

For the purpose of this proceeding, Respondents admit the jurisdictional
allegations of the Consent Agreement and agree not to contest, in any
administrative or judicial forum, EPA’s jurisdiction to enter into this CA/FO.

Respondents neither admit nor deny the allegations set forth in the Stipulations
and Findings set forth in the Consent Agreement.

Respondents consent to the issuance of this CA/FO and the conditions specified
herein, including payment of the administrative ¢ivil penalty and satisfactory
completion of the SEP in accordance with the terms of this CA/FO. Full payment
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of the penalty and satisfactory completion of the SEP set forth in this Consent
Agreement and Final Order shall only resolve Respondents’ liability for federal
civil penalties for the SDWA violations specifically alleged in the Consent
Agreement.

Respondents agree that if and when they publicize the SEP or the results of the
SEP. they wiil state in a prominent manner that the project is being undertaken as
part of the settlement of an enforcement action.

Each undersigned signatory to this Consent Agreement certifies that he or she is
duly and fully authorized to enter into and ratify this Consent Agreement.

‘The provisions of this CA/FO shall apply to and be binding upon Respondents, its
officers, directors, agents, servants, authorized representatives, employees, and
successors or assigns.  Action or inaction of any persons, firms, contractors,
employees, agents, or corporations acting under, through, or for Respondents shall
not excuse any faiture of Respondents to fully perform its obligations under this
CA/FO.

Respondents shall give notice, and provide a copy of this CA/FO, to any
successor-in-interest prior to transfer of ownership or operation of the large
capacity cesspools referred to in paragraph 8. Such transfer, however, shall have
no etfect on Respondents® obligation to comply with Sections LA and HLB of
this CA/FO. Respondents shall notify EPA in writing at least thirty (30) days
prior to any such transfer of ownership or operation of the large capacity cesspools
referred to in paragraph 8.

Respondents shall not deduct the administrative civil penalty, including any
stipulated penaity, nor any interest, late penalty payments, or administrative
handling fees provided for in this CA/FO from its federal, state, or local income
taxes.

This CA/FO does not constitute a watver, suspension, or modification of the
requirements of any federal, state, or local statute, regulation or condition of any
permit issued thereunder, mcluding the requirements of the Act and
accompanying regulations.

[ssuance of this CA/FQO does not in any case affect the right of EPA to pursue
appropriate injunctive or other equitable relief or criminal sanctions for any
violations of law, nor does it affect Respondents’ rights to contest any such action
by EPA.

This CA/FO 1s not a permit or modification of a permit. It shall not affect
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Respondents’ obligation to comply with all federal, state, local laws, ordinances,
regulations, permits, and orders. Issuance of, or compliance with, this CA/FQ
does not waive, extinguish. satisfy, or otherwise affect Respondents’ obligation to
comply with all applicable requirements of the SDWA, regulations promulgated
thereunder, and any order or permit issued thereunder.

EPA reserves any and all legal and equitable remedies available to enforce this
CA/FQ, as well as the right to seek recovery of any costs and attorneys’ fees
incurred by EPA in any actions against Respondents for noncompliance with this
CA/FG. Violation of this CA/FO shall be deemed a violation of the Act.

Except as stated in paragraph 31, each party hereto shall bear its own costs and
attorneys’ tees incurred in this proceeding.

EFFECTIVE DATE

The effective date of the CA/FO shall be the date that the Final Order is filed.



FOR THE CONSENTING PARTIES:

For Robert Johnson and Johnson Resort Properties, Inc.:

For the United States Environmental Protection Agency:

kv,ﬁé““ /d)\')ﬁ &nAd Date: 27 Q//rwf 20 ¢g

Alexis Strauss, Director
Water Division
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1X

IN THE MATTER OF DOCKET NO. UKC-069-2010-0002
Robert Johason;

Johnson Resort Properties, Inc.
[PROPOSED]
Kailua-Kona, Hawaii FINAL ORDER
Proceedings under Section 1423{¢}
of the Safe Drinking Water Act,
42 U.S8.C. § 300h-2(c)

The United States Environmental Protection Agency Region IX (“EPA”), and Robert
Johnson and Johnson Resort Properties, Inc. ("Respondents™), having entered into the foregoing
Consent Agreement, and EPA having duly publicly noticed the Stipulations and Findings and
proposed Final Order regarding the matters alleged therein,

[T IS HEREBY ORDERED THAT:

I. The foregoing Consent Agreement and this Final Order (Docket No. UIC-0%-
2010-0002) be entered; and

2. Respondents shall pay an administrative civil penalty of seventeen thousand and
four hundred ninety eight dollars (517,498) to the Treasurer of the United States of America in

accordance with the terms set forth in the Censent Agreement.

This Final Order shall become effective on the date that it is tiled. This Final Order
constitutes full adjudication of the Complaint issued by EPA in this proceeding,

Date:

Steven Jawgiel

Presiding Officer

U.S. Environmental Protection Agency
Region 9



ATTACHMENT A

In the Matter of Robert Johnson and Johnson Besort Properties, Inc.

POCKET NO, UIC-09-2010-0002

EPA REGION IX COLLECTION INFORMATION:

FLECTRONIC FUNDS TRANSFERS

Federal Reserve Bank of New York

ABA = 021030004

Account = 68010727

SWIFT address = FRNYUS33

33 Liberty Street

New York, NY 10045

Field Tag 4200 of the Fedwire message should read:
~[D 68010727 Environmental Protection Agency *

CHECK PAYMENTS

U.S. Environmental Protection Agency
Fines and Penaltics

Cincinnati Finance Center

P.O. Box 979077

St. Lonis, MO 63197-900¢)

OVERNIGHT MAIL

U.S. Bank

1005 Convention Plaza
Mail Station SL-MO-C2GL
St. Louis, MO 63101

Contact: Natalie Pearson
314-418-4087
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KAHULUU BEACH

WASTEWATER TREATMENT PLANT

PRELIMINARY ENGINEERING DESIGN REPORT

TO:
FROM: WSI International, LLC

This document is issued for preliminary review only.

Date: July 21, 2009
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1 INTRODUCTION

1.1 PURPOSE

The purpose of this preliminary design report is to provide the process design for the Kahuluu
Beach Wastewater Treatment Plant {(Kahuluu Beach WWTP), in Hawaii. This proposal consists
of three sections including introduction, packaged treatment facility design, and unit process
design. The appendices include process design calculations, design drawings and equipment
specifications.

1.2 DesIGN Basis

The Kahuluu Beach WWTP will be designed and built to receive and dispose of the domestic
sewage from the Kahuluu Beach in Hawail. The average dry weather flow (ADWF) is 5,000 gpd.
The design criteria are summarized in Table 1, based upon the information provided by the
client.

Table 1 Design Flow Conditions and Effluent Quality

Parameter Infiuent Effluent

ADWF 5,000 gpd
BOD;s (mg/L) 400 20
TS5 (mg/L) 400 20
NHs-N (mg/L) 25
TKN (mg/L) 40
Total N (mg/L}) 10

N <23 coloniesf100 mL in any 30 days
Total Cofiform (MPN) £100 colonies/100 mL in any sample

The proposed Kahuluu Beach WWTP will function to remove organic matter (BODs), total
suspended solids (TSS), total nitrogen (TN} and ammonia. Effluent will meet the R-2 reclaimed
water standards.

2 KAHULUU BEACH WWTP PROCESS DESIGN

2.1 Desicn CONSIDERATIONS
2.1.1 Wastewater Biological Treatment Process

The biological wastewater treatment process is the most proven technology for organic matter
removal and nutrient removal. Based upon the growth type of the microorganisms, the
biological wastewater treatment can be divided into two major groups; suspended growth
process (e.g., activated sludge) and attached growth process {(e.g., trickling filter).

In a suspended growth process (e.g., activated sludge), the microorganisms are suspended in
mixed liquor and have more opportunities to capture food sources (organic matter and
nutrients) and dissolved oxygen. The advantages of a suspended growth process include a
higher quality effluent (90-95% BODs removal), nitrogen or phosphorus removal, and the

Kahuluu Beach WWTP Page 1 of 14 0772172009
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flexibility to adapt to minor pH, organic and temperature changes. The major disadvantages of
a suspended growth process ‘include sludge bulking, highly skilied labor requirements, and
sensitivity to shock loads, metallic and other poisons, etc.

An attached growth process (e.g., trickling filter) consists of a bed of permeable medium of
either rock or plastic used to host the microorganisms. The corganic matter (BODs) and nutrients
in the wastewater diffuse into a film, where it is then metabolized. In order to acquire a good
quality effluent (80-90% BODs removal), more stages of the attached growth system may be
required. The advantages of an attached growth system indude a higher concentration of
microorganisms that are available on the surface of the media, no sludge bulking concerns, and
the ability to withstand shock loads better than the suspended growth process. The
disadvantages of an attached growth process include a poorer effluent quality in terms of BOD
and TSS, odor production, dogging of distributors or beds, sloughing of the biofilm, snail,
mosquito and other insect problems.

The Bio-Chip Reactor (BCR®) is an enhanced activated sludge process with the biomass
attached onto a small bio-media that is suspended in the mixed liquor. The BCR® combines the
advantages of a suspended growth process and an attached growth process. Compared to a
conventional activated sludge system, the BCR® has the advantages of providing a greater
biomass concentration, therefore increasing treatment capacity, no sludge bulking concerns,
having more stability in process operations, reduced sludge production, enhanced siudge
settleability, and lower costs for operations and maintenance. Compared to the attached growth
processes, the BCR® has the advantages of providing a better quality effluent, easily designed
for nitrogen and phosphorus removal, more opportunities for contact with organic matter
nutrients, air and no odor or insect problems.

Since there are no sludge bulking concerns and no odor or insect concerns, there are less
technical support and operating skills required for daily operations. This is critical for a small
community wastewater treatment facility where it is economically not feasible to maintain a
large management team for daily operations.

The BCR® performance can easily be controlied by the sludge retention time {SRT) and oxygen
supply. The inline DO monitoring controls the blower operation which provides enough oxygen,
and the amount of sludge wasting can control the biological system growth and formal
functions, The daily operation of the BCR® process can be automatically controlled and
executed by the Programmable Logical Controller {(PLC).

In the BCR® design for the Kahuluu Beach WWTP, the dissolved air flotation (DAF) was

introduced to separate the microorganisms from the treated effluent. This completely eliminates
the concerns of solid water separation.

2.1.2 DAF Units

In the DAF system, micro sized air bubbles are introduced into the incoming flow from the
bottom of the vessel. Buoyancy force lifts the air bubbles to the water’s surface. Accumulated
material is then removed from the water surface for disposal,

Kahuhsu Beach WWTP Page Z of 14 07/21/3009
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The DAF unit functions in the separation of microorganisms from the effluent. The major
advantage of the DAF unit over the secondary clarifier is that very small or lighter particles
which settle slowly by gravity will be removed more completely and in a shorter time period.
This design completely eliminates the concerns of sludge bulking problems that may happen in
the secondary clarifiers for both the suspended growth process and the attached growth
system.

DAF systems are frequently used to provide wastewater pretreatment, product recovery, and
thickening of biological solids in industries ranging from food processing to pulp and paper to
petrochemical industries. There has been an expansion of the different applications using a DAF
unit over the last several years in traditional and non-traditional areas of water and wastewater
treatment.

Many of the DAF units used in municipal applications in the past have been light weight units.
These units were made of epoxy coated mild steel materials resulting in high corrosion
problems. After several months of operation the bio-mass on the intemnal rise plates would
cause the epoxy plates to collapse due to the weight of the biomass on them. Also, the rake
mechanism was light weight and was continuously creating problems with cutput consistency.

In recent years, the specially designed centrifugal air dissolving pumps have been used to
pressurize water with entrained air (10-20% v/v) without causing cavitations or vapor lock. This
feature eliminated the requirements for a compressor and air saturation tank previously being
used in the more traditional DAF designs. The advantages of the DAF unit using air dissolving
pumps include a higher air dissolving efficiency due to high pressure and the unique design.
The DAF efficiently shears incoming air into smaller bubbles, allowing larger amounts of air to
be entrained in the water, simple single-stage, single-impeller design, reliability and longer life,
superior whitewater production with very fine bubbies, as well as a more compact footprint,

The air dissolving pump is used for air dissolving purposes in the design of this packaged
WWTP, Air is introduced into the pump suction and the bubbles are sheared into smaller
bubbles by the pump and then dissolved into the water by high pressure. When the air-water
solution is released into the incoming waste stream at atmospheric pressure, the air comes out
of the solution in the form of tiny bubbles (~10-50 micron}. These micro bubbles attach to the
oil, grease, and solid particles and float them to the surface of the DAF unit. The floated
material is then removed from the surface by a skimming device.

2.2 PROPOSED SYSTEM DESCRIPTIONS

The packaged Kahuluu Beach WWTP consists of EQ tank, anoxic and aerobic BCR®, dissolved
air flotation (DAF) units, UV system and aerobic sludge digester. Figure 1 shows the process
flow diagram for the Kahuluu Beach WWTP.,
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Figure 1 Process Flow Diagram for Kahuluu Béach WWTP

Raw sewage from the sewer flows to equalization tank (EQ) and will be pumped to the above
ground screens by a grinder pump. Screened water enters into the anoxic/aerobic BCR®
system for BOD and nutrient removal. Air is supplied to the aerobic zone. The aerchic BCR®
system is divided into two zones operating in a series used for promoting different species
growth which would resuit in higher efficiency BOD and nutrient removal. Internal recycled
pump is used to provide the required recirculation flow for denitrification from the internal
recycle tanks located at the end of the aerobic BCR® tanks to the anoxic BCR® tanks.

Flow from the aerobic BCR® tank enters into the DAF unit to separate the solids and biomass
from the BCR® effluent. Treated effluent will be disinfected by the UV unit prior to discharge.
Shudge discharged from the DAF unit Is transferred to the aerobic sludge digester. The digested
sludge will be periodically trucked to local disposal facilities for final disposal.

3  FACILITIES DESIGN

3.1 HEADWORKS

Raw sewage from the sewer flows to equalization tank (EQ) and will be pumped to the above
ground screens by a grinder pump.

The inlet screen unit's function is to remove suspends and grits. The screen unit has the
capability to handle 476 gpm. The screen opening is 6 mm. The design parameters for the inlet
screen/EQ tanks are shown in Table 2.

Kahuluu Beach WWTP Page 4 of 14 0772172009
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Table 2 Design Parameters for EQ Tank/Inlet Screen

Parameter Value
No. of Tanks 1
Diameter, ft i0
Length, ft 1.5
TEQk Water Depth, ft 8
an , 101 f°
Total Working Volume 756 gal
HRT, hr 3.0
Hydraulic Retention Time, hr 2.5
No. of Units 1
Lift | Capacity, gpm
Pump | TDH, ft
Rated Power, hp
Iniet No. of Units 1
Screen Capacity per Unit, gpm 476
Opening, mm 6

Air will be provided at the rate of 30 ¢fm/1,000 £ for mixing and preventing odor.
3,2 BCR® TREATMENT SYSTEM
3.2.1 BCR® SYSTEM Description

The BCR® is an enhanced activated sludge process with biomass attaching to the small bio-chip
media that are suspended in the mixed liquor that moves around the reactors. The inhovative
design of the BCR® system creates a higher percentage of protected surface area for
microorganisms to adhere to and propagate. This feature resuits in increased levels of overall
biomass concentrations inside the reactor and the reduction of the reactor’s volume required for
the biodegradation of organic matter in the influent. The BCR® has no sludge bulking concerns
and also no odor or insect concerns, thus, daily operation is less complicated and can be
automatically controlied and executed by the PLC.

In the BCR® systern, coarse bubble diffusers distribute air across the basin. The aeration system
will provide the oxygen needed for the growth of the aerobic microorganisms attached on the
bio-chip media. The aeration also supplies mixing energy which causes the bio-chips to be
dispersed throughout the tank. The healthy and thin layer of biofilm can be maintained with the
help of the collisions between the bio-chips and water, or between bio-chips and air bubbles.
The large openings on the bio-chips allow the wastewater to freely pass through the chips; this
also helps to refresh the biofilm which mature within this protected area. Figure 2 shows the
schematic of the typical BCR® system. :

Kahuluu Beach WWTP Page 5 of 14 09772172008
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Influent

Coarse Bubble Diffuser
Air Bubble

Bio-Chip

Effluent Sieve

Figure 2 Schematic of Aerobic BCR® System

A BCR® system consists of tanks equipped with the outlet sieves for retaining the media, the
bio-chip media, and aeration devices. Within the reactor, the media, wastewater and air are
completely mixed resulting in very efficient contact between the biofilm and the substrates
(organic matter and nutrients) within the fliquid. The thickness of the biofilm is controlled by the
movement of the media so that oxygen diffusion through the biofiim is enhanced. The detached
biofilm is suspended within the reactor and leaves the reactor with the treated effluent.
Aeration is provided by biowers and the coarse bubble air distribution system.

3.3 Bro-CHir MEDIA

The bio-chip media used in the BCR® is provided by Jaeger Environmenta!. The bio-chip media

used in the support of biofilm growth is made of a high-density polyethylene (HOPE) which is

approximately 0.8-inch in diameter and 3/8-inch long as shown in Figure 3. The bio-chips are

lightweight, durable, and rugged. The media has an effective specific surface ares of152.4
/ft for biofilm growth and has a void space of 92%.

Figure 3 Configuration of Bio-chip Media
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3.4 BCR® System DESIGN PARAMETERS

This packaged BCR® systen consists of an anoxic zone and an aerobic zone, Two zones
function in remaving organic matter (BODs), TSS, and nutrients (TN). The internal pumps will
return the flow from the end of the aercbic zone to the front of the anoxic zone, for the
purpose of nitrogen removal.

Nitrogen removal processes incorporate aerobic zones for nitrification, anoxic zones for
denitrification, and mixed liquor recirculation (MLR) to transfer the nitrate-N generated in the
aerobic zone back to the initial anoxic zone.

Nitrification is an aerobic process and will occur only in the aerobic zones. Nitroscmonas
oxidizes ammonia to the intermediate product nitrite. Nitrite s converted to nitrate by
Nitrobacter. The conversion from ammonia to Nitrite involves a complex series of reactions that
control the overall conversion process as evidenced by the lack of nitrite build-up in the system.
Dissolved oxygen concentrations above 1 my/L are essential for nitrification to occur.

Denitrification is the conversion of nitrate-N to nitrogen gas by heterotrophic bacteria that
utifize nitrate-N as their terminal electron acceptor as they oxidize ¢rganic matter in the
absence of dissolved oxygen. The process of denitrification requires the presence of nitrates,
absence of DO, and a source of Rapidly Biodegradable Organic Matter (RBOM). Alkalinity is
produced during the conversion of nitrate 1o nitrogen gas resulting in an increase in pH.
Bioreactor sizing and design parameters are determined based upon the following equations.

. Anoxic BCR® Parameters
Depending upon the influent Total Kjeldahi Nitrogen (TKN} content, the internal recycle ratio
varies in the range of 2 to 3. The biological process units are designed based upon the following
procedures:

DETERMINATION OF ANOXIC Z QLUM

V -~ QSIE}
™ X (FI M)

Where Vi = anoxic zone volume, galions
FM = food to microorganism ratio, g BODs/g MLVSS.d
g = flowrate, gpd
So = influent BODs concentration, mg/L
Xz = anoxic zone hiomass concentration, mg/L MLVSS
DETERMINATION OF INTERNAL R 0 NOXIC ZONE
=N 1
NE
Where /R = internal recycle ratio
Katmluu Beach WWTP Page 7 of 14 0712172009
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NO, = nitrate produced in aeration zone, mg NO:-N/L
A = effluent NOs-N concentration, mg NO3-N/L
. Aerobic BCR® Parameters

DETERMINATION OF AFROBIC ZONE VOLUME

po_ D5
Xygyss (F T M)
Where ¥ = reactor votume, gallons
M

= food to microorganism ratio, g BODs/g MLVSS.d
¢ = flowrate, gpd

So = influent BODs concentration, mg/L
Xmiws = biomass concentration in reactor, mg/L MLVSS

BOD concentrations are important parameters to be monitored for the correct operation of the

BCR® treatment system. The typical BODs loadings of the BCR® system are in the range of 40 -
200 Ib BODs/1000 £ as calcutated using the equation below.

VO RI ADI TE

L= 8.3405,
10°7

Where £ = volumetric BOD loading, Ib BOD/1,000 f°
v = gerobic zone volume, gallons
Q = flowrate, gpd

S5 = influent BODs concentration, mg/L

The dissolved oxygen concentration is & very important parameter in controlling the growth of
the microorganisms and in determining the performance of the BCR® system.

EN REQUIREMENTS CALCULATIONS
R, = Q(S, - §)~1.42P, .. +4.33QNO,

NO, =TKN =N, = 0.12Py ;s / 0

Where R, = total oxygen required, Ib/d
TAN = influent TKN concentration, mg/L
Ne

= effluent NH4-N concentration, mg/L

Excess biosolids in the tank are wasted as wasted activated sludge as calculated below:

Kahuluu Beach WWTP Page 8 of 14 07/2172009
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BIOSOLIDS PRODUCTION

L 9Y(S, -5) N Sk, 0V (S, —S)YSRT . QY. (NO,)

S Y4k, SRT 1+ k,SRT 1+ k,SRT Qe

Where P iss = total solids wasted daily, Ib VSS/d
5 = effluent BOD;s concentration, mg/L
Xg: = non-biodegradable V5SS in influent, mg/L
SRT = solids retention time, d
Y = biomass yield, g V55/g BODs (typical 0.30-0.50)
K = endogenous decay coefficient (typical 0.10)
fa = fraction of biomass that remains as celf debris (typical 0.10-0.15)
Y, = biomass yield in nitrification, g VSS/g BODs (typical 0.12)

Ko = endogenous decay coefficient for nitrifying organisms (typical 0.08)
NO, = concentration of NH«N in influent that is nitrified, mg/L

The detailed mass balance analysis was performed to size the reactors based on the above
equations as included in Appendix i. The design parameters for the aerobic BCR® system are
summarized in Table 3.
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Table 3 BCR® System Design Parameters
Parameters Value

Bio-Chips Bicmedia Filling Capacity 50%
Specific Surface Area of Media, R/ 152
No. of Tanks 1
Diameter, ft i0
Length, ft 1.5
Anoxic Tank  Water Depth, ft - 8
. 101 ¢
Total Working Volume 756 gal
HRT, hr 3.0
No. of Tanks 1
Diameter, ft 10
Length, ft 3
Aerobic Water Depth, it 8
Tank . 196 ft°
Total Working Volume 1,467 gal
Organic Loading, Ib BODs/1000 ft* 85
HRT, hr 7.0
Calcuiated Internal Recycle Ratio 2.3
Internal No. of Pumps 1
Recycle Pump Capacity, gpm 50
Pump Head, ft 20
Horse Power, hp 1.0

In the anoxic zone, the calculated internal recycle ratios is 2.3. In the aerobic zone, the design
arganic loading of this BCR® system is 85 Ib BODs/1000 ft?, which is at the lower range of its
typical BOD loading rate (40 - 200 Ib BODs/1000 f%). Therefore, the system has the flexibility of
handling the peak flow and organic loading conditions. The serial zone configured aerobic BCR®
system will grow different species of microorganisms fn each zone to accommodate the organic
loading changes along the stream line. Thig feature is also helpful in preducing a higher quality
effluent and makes the system more resilient to shocking flow and organic loadings,

3.5 DAFUNITS

The DAF unit removes the suspended solids from the effluent of the BCR® process. DAF is the
process whereby micro-gir-bubbles attach themselves to suspended materials causing them to
float to the surface of a flotation chamber to achieve liquid/solids separation.

Effluent from the BCR® system enters the mixing chamber with air saturated water provided by
the air dissolving pump. A polymer solution may need to be introduced into the mixing

Kahului: Beach WWTP Page 10 of 14 07121/2009
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chamber to increase the particle size. The air saturated water is a mixture of a portion of the
DAF effluent, which has been saturated with atmospheric air via the Edur air dissolving
technology. The water then enters the flotation chamber by passing over the influent chamber
dividing wall. The velocity of the water in the flotation chamber is significantly reduced to
maximize separation potential. Inside the fliotation chamber, the micro-bubbles {saturated water
mixture), which have attached themselves to the particle’s surface, change the particle’s
density. This causes the previously suspended solids to float to the surface where paddie
assemblies skim them from the surface into a sludge box.

Heavy grit and solid particles settle onto the bottom of the DAF where they are flushed out into
the sludge system via a manual ball valve. The clarified liquid then enters the effluent chamber
and passes over an effiuent weir into an effluent box. From the effluent box, the clarified
effluent flows into the chiorination chamber.,

3.51 DAF System

The DAF unit consists of flotation tanks and air dissolving pumps. The wasted sludge is
discharged to the aerobic sludge digester for further stabilization before final disposal. The DAF
unit design parameters are listed in Table 4.

Table 4 Design Parameters for DAF Unit

*» - "
=

No. of Units 1

Diameter, fi 10
Length, ft 2
DAF Tank | Hydraulic Loading, gpm/ft’ .58
Solids Loading, Ib/f2-hr (.06
, . 30 gpm
Maximum Flow Capacity 43,208 gpd

3.5.2  Polymer System

Polymer addition to the DAF unit is utilized to enhance the solids separation effectiveness. The
polymer system is comprised of a neat polymer dispensing system, dilution, mixing, aging and
solution injection systems,

The objective of a polymer preparation system is to fully hydrate or “uncoil” the polymer
maolecule in order to expose the maximum number of charge sites to the treatment process.
The process of the polymer activation and blending system is to gently and thoroughly activate
the polymer without damaging the fragile molecular chain.

Maintaining a uniform shear field of energy is vitally important to the polymer activation
process. The polymer system is designed to apply the ultra-high mixing energy at the point-of
initial polymer and water contact to prevent the polymer from gelling or agglomeration. The
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non-mechanical high hydrodynamic shear energy which disperses the polymer into small
particles is created by using the mixing educator.

The high velocity jet stream produces a strong suction in the mixing chamber of the mixing
educator causing the neat polymer to be drawn through the suction port into the mixing
chamber. The well mixed polymer is then diffused into the aging tank. A pump is provided to
recirculate the polymer in the aging tank and will switch on to pump the well blended polymer
to the polymer solution tank when the level drops in the solution tank. A feed pump is supplied
to inject the polymer solution into the DAF unit. The polymer system is designed to inject the
0.1% polymer solution at a dosage of 5 ppm.

3.6 DISINFECTION

Inline ultraviolet disinfection (UV) unit is installed in the system for disinfection. The UV unit will
deliver 40 mw-s/cm? at the daily flow capacity to provide the combined inactivation and removal
of 99.999% of the plague-forming units of F-specific bacteriophage MS2. The design
parameters for UV systems are summarized in Table 5.

Table 5 Design Parameters for UV System
Parameters Value

Model Tri-12M
No, Of Units 1
Ne. Of Lumps Per Unit 1
Capacity per Unit, gpm 12
Power, kw 0.03

3.7 SLUDGE DisposaL
The digested siudge will be trucked to local studge disposal facitities.
DETERMIN N OF AERO| UDGE DIGESTER VOLUME

The aerobic sludge digester is sized based upon (WEF 1998)

_ QX +¥5)
X(k,P. +1/SRT)

Where V = volume of aerobic digester, ft*
o = influent average flowrate to digester, ft*/d
Xi = influent S, mg/L
Y = fraction of the influent BODs consisting of raw primary solids
5 = influent BOD:
Ky = reaction rate constant, 1/d
P, = volatile fraction of digester 55

SRT = solids retention time, d
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The design parameter for the aerobic sludge digester is exhibited in Table 6.

Table 6 Design Parameters for Aerobic Sludge Digester
Parameter Value

No. of Tanks 1
Diameter, ft 10
Length, ft 2
Water Depth, ft 8
Aerobic | Total working Volume 17 f
Digester 878 gl
Sludge Flow, gpd 34
Solids Content, % 3.0
HRT, d 26
Solids Loading, ib VSS/1000 65

4 CONTROL AND INSTRUMENTATIONS

The control system for the Kahuluu Beach WWTP consists of a PLC that monitors the processes
and instrumentation of the plant. In the event of a total PLC failure, it is designed to be abie to
be run manually if needed. An optional UPS can be installed to maintain the system’s status
during extended power outages.

The PLC is a modular style unit with individual input, output and logic control modules that are
of a "Plug and Play” design. If a single module fails it can be replaced and the logic module will
control it automatically. In the event the logic module has a fallure, a new module can be
plugged in already pre-loaded with the program or it can be programmed via the internet. An
option also available is our redundant PLC which always has two systems monitoring the entire
process independent of each other and in the event of one failing; the back-up unit takes over
and sends an alarm notifying of the failure.

The entire process is tied into a customer supplied static IP address and has a distinct URL on
the internet. In the event of an alarm or malfunction, alarms will be sent to user specified email
addresses, cell phones, pagers, PDA's or a full time alarm monitoring station, such as ADT or a
police dispatch center, This process allows the operator to be notified, either directly or by
others monitoring the plant. The operator will perform the standard functions of acknowiedging
the alarm; determine its cause, and resolving the problem.

Additionally, a remote telephone dialer could be used to send various levels of afarms via a
customer supplied telephone {land line or cell phone). There are four outputs dedicated to
alarms in the standard package. These can drive lights, horns or strobes if local annunciation is
required. The remote dialer can also be a secondary back-up in the event of internet failure.

The PLC trends ail of the critical processes and values, and stores them for documentation of
run time of the equipment and monitored levels, i.¢., pH, DO, turbidity, flow, etc.
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5 ABBREVIATIONS

BCR® Bio-chip reactor
BODs 5-day biclogical oxygen demands
cfm Cubic feet per minute
DAF Dissolved air flotation
EQ Equalization
ft Feet
gal Gallons
gpd Gallons per day
gpm Galions per minute
HDPE High-density polyethylene
HRT Hydraulic retention time
MBR membrane biological reactor
mad Mitlion gallons per day
mg/L Milligram per liter
MLR Mixed liquor recirculation
NTU Nephelometric turbidity unit
PLC Programmable logical controfier
RBOM Rapidly Biodegradable Organic Matter
RFP Request for proposal
SRT Solids retention time
TKN Total Kjeldah! nitrogen
TN Total nitrogen
758 Total suspended solids
Kahuluu Beach WWTP Page 14 of 14 07/21/2009
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- Kahuluu Beach Wastewater Yreatment Plant -

Kahuluu Beach Wastewater Treatment Plant
5,000 gpd @ Average Dry Weather Flow

9

Kababow Beach Wastewater
Traatment Plast

L1 Influent @ ADWF
Temperature 700 °F
211 %
Flow Rate 5,{@ gm
3.5 gpn
061 s
Mass
BODs 16.7 lbfd
TS 16.7 Wy
TN 1.7 Wi
NH i 1.6 W
Alkafinity 8.3 Ib/d as CaCl;
Quality
BOD; 00 mgfl.
155 400 mglL
TEM 44 mgh
NHR 25 mgi
Askasfinity 200 mgfL a5 Catts
1.2 Effluent:
Bischarge Rate 4366 gpd
Mass
BOD, 0.83 R/d
RES 0.83 ib/d
™ 0,39 Ib/d
N NHq-N 0.02 Ibfd
Quality
BODs 20 mg/L
TSS 20 mg/L ~
™ 9.5 mg/L
NHN a5 mgh
Mass Balangs-SHdM
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MASS BALANCE ANALYSIS

- Kahuluy Beach Wastewater Yrestment Plant -

Kahuluy Beach Wastewater Treatment Plant
5,000 gpd @ Average Dry Weather Flow
11, Process Design Calculation

21 Secondary Treatment System

2.1.4 Flow Chart arsd Mass Balance Apalysis

£0Q Tank/ 8CR System
nket

Screen

pnodic Zone Aerobic Zong

faF
Effuent (QAFE}
4

SBebd Waered (53

i

2.1.7 Parametior:

€0 Taokiiniet Soesn
Mo, of units
Total £ tank volume
Equaltzation me

No. of units
Size of opening
Flowrate at maximum flow

Anoxic Zone:

Intemal recycle ratio

Nitrate fad Lo anoxic 2one

FiM

MLVES

MLSS

MLVSS/MHES

Total tequired operational reactor volume, ¥

K. of units

Water depth, H#

Operational voime of each train
Tokat pperatiomal volume, ¥
Hydrawlic retention time, HRT

Specific denitrification rate, SDNE
Nirate couli be reduced, NO,

Oxygen supplied by nitrate reduction

Lheck Alkalinity
Alkalinity consumen for nitrification
Alkalinity produced in deritrification
Adcadicity deficit
Nel0; needed

Mass Batance-SNdN
Appendix-i-Page 3 of 13

756 gations
36w

6 mm
A7E gpm

23
0.8 B-NON/d
1.40 g-BOD/-MLVSS
3,000 mo/L
3,750 mgh
G.80
6 #
476 galiong

1

[:§i3
736 galiors
756 galions
163 W

0.20 g-NOyN/g-MLVSS.d
38 I-NO-Nf

2.8 b-Oye
234 mgfL as CaC0;
117 mg/L as Calo,

(833 mg/k as Cally
No additional alkalinity required

0772472009
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MASS BALANCE ANALYSIS

~ Kahuluu Beach Wastewater freatment Plant -
Kahuluu Beach Wastewater Treatment Plant

5,000 gpd ® Average Dry Weather Flow

Mass Bolance-S8EN

Appendix--Page 4 of 13

Mixing Epergy Required 10 kw/1000 m’
Power 28 w
Aarobic Zons:
P 2.45 g-BODy/g-MILVES .
MLVSS 3000 mght
MLSS 3,756 mygf,
MLVES/MLSS 0.80
Tola! required operational reactor volume, v 108 ft'
1,481 gallons
No. of trains i
Water depth, H 80 R
Sperational volurme of gach train 1,457 gallons
Tutat aperational volums, ¥ 1,467 gallons
Hygraulic Retention Time, HRY 78 W
Shudge Retention Time, SRY 21 days
BOBCNP 100:5:1
BOD; Bemoval
BODy Removal Rate, € 95 %
Efftuent BODy 20 mgfl
850, Removed 16 Ibid
BOD: Removal Kinetic Coefficients
Biomass Yiekf Coefficient, ¥ 0.34 g-VS5/g-BOD (rermoved)
Endegenois Dacay Coefficient, iy 0.0 1/d
Biomass n celt debris, f, (.15 g-VSS/y-vss
Nitrdficabion ¥inetic Coefficients
Maximam Specific Grewth Rateg, My, 075 g-V55/g-voed
Half-velocity Constant, K, 0.74 g-NHNFm’
Biomass Yieki oefficient, Y, .12 g-VS5/g-NHHd
Endogencus Decay Coeffident, kg, GO8 g-Vo5/gVSG.d
Oxygen Tnhibition Coefficierd, K, 0.5¢ afm’
Specific Growth Rate for Nitrdication, m, 0.48 g-VhSfg-VS5.d
Recuared SRT for Nirification, SR, 42 d
Bicsal N
Fols Sofids Wasted Daily, Py 24 1b-v5s/d
Tota Solids Wasted Dafly, Py s g h-TSSHd
Mitrogen Oxidized
irogen Oxidized to Nivate 1A Ib-Njd
33 muy/l
Oreygen Requirements
Oxygen Reduired 156 b-Osd
Dissolved Alr Flotation (DAF):
N, of enits H
i D -y

aT/2112008



MASS BALANCE ANALYSIS

- Kahuluu Beach Wastewater Treatrment Plant -

T

Kahuluu Beach Wastewater Treatment Plant
5,000 gpd @ Average Dry Weather Flow

Air to solids, A/S
Lissolved air required

Pump flow
#zr Bowrate:
Recyde ratio
Presswre, P
Rated power

S Boalation Tank
Length

Width

Actual hydeaulic ioading
Maxirnun flow capacity
Salids loading

TSS Removal Rate
B Rermavat Hate

Dicheastons
Diameter
Lergih

Polyalumimins Chioride System (PAC)

Dosage
Amount

A5 content
Specific gravity
31+

Feed rate
Dilutien ratio

2.1.4 Ghven Flow Conditions:
Stream (1) - Raw Sewage

Mass Salance-SNAN

Fow

Mass
ﬁODs
TSS
TN
BN

Quality

Quaity
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&.06 mi. (air)/my {sofids)
605 gpm

4 gpm
3.0 o
115%
26 ft
025 hp

30 ft

20 0f
6.58 gpoyh’
30 gpm
0.0 Wifthhr

5 mgiL
0.2 ihyd
18%

1.36

0.18% gpe!

6.25 gph
32

5080 gmil

17 db/a

"3

by
1 W/d

408 mgit.
400 mg/L
25 mgft
5,000 gl
17 Ibfd
17 tbfd

2 Wy/d
L oBd

400 mgit

07212009
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~ Kahuluu Beach Wastewater Yreatment Plant -

Kahuluu Beach Wastewater Treatment Plant
5,000 gpd @ Average Dry Weather Flow

1SS 400 mgil
TN 40 mgl
NH.H 25 gl
2,1.5 Results:
Stream (31 - SCR Efflyent
Fiow 5000 gpd
Mass
B ’ 0.5 Ibfd
188 2.4 Ib/d
™ 0.4 Ibjd
HHON 6.0 Ibje
Quatity
BGO: 20 mgfh.
T8S 226 mg/l.
] 16 mgil
NHeN 0.5 g
Stream (4] - DAF Efffuent
How 4586 gpd
Mass
800 0.83 Ib/d
155 0.83 Ibpd
™ 0.39 Ibid
NH . 5.02 Ib/d
Qusiity
BODy 20 mgi
58 20 mgiL
™ 8.5 mg/L
NHe-N 8.5 mg/L
Stream (103 Solid Wasted
Flow 34 gpd
Mass
BOD, 041 toyrd
TS 9 fosd
TH 000 i
Nel N 0.000 b/d
Guality
BOGs 20 mgiL
TS 30 %
™ 16 mgit
NHN 0.5 mgil

2.1 Disinfaction Systera

2.2.1 Flow Chart and Mass Balance Analysis

FLOW CHART

L Effont (DAFE)
i Uy System Troabad Eihast (TES {5}

Mass Balance-SNdN
Appendix--Page 6 of 13 07212008
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~ Kalwluu Beach Wastewater Treatment Plant -

Kahuluu Beach Wastewater Treatment Plant
5,000 gpd @ Average Dry Weather Flow

2.0.3 Parameter:

Xoline UV
No. of units

Minimum dose for 99.995% mactivation

Ho, of lamps per unit
Fiow capacity of esch unit

Lleae Water Tank
No. of tank
Yolume of tank

2.3 Studge Handling System

2.3.1 Flow Chart and Mass Batance Analysis

S Wasted {SW) £20)

iy

_ FLOW CHART

Aerohic Sludge Digester

86 mljon’

1z gpm

3500 gafions

2.3.2 Parameter:
Sludge feed concentration, TS %%
Shadge feet flaw, Qs 34 g
Shucdge retention ime, SAT 20 days
Required serpbic digester volume 685 galions
No. of yriis i
Watar depih it
Qperationat volume of sach tank 878 gailoms
Aeratinn period 26 day
Total operationat volume 878 gallons
Solid Inading 65 b VS5/1000 ft’
V5% feed amount: 2 i VSS/day
V55 rediuction: 0%
VS5 desiroyed in (igester: 1 1o V5S/day

13WC/bVES

Fow 34 gpd
Mass

5 g Ib/d
Cuaality

TS 7%

Moy Balance-SRdd

Appendix-i-Page 7 of 13
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- Kahuluy Beack Wastowater Treatment Plant -
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IIL. Sammary of Flow and Mass Balance Data

Kahuluu Beach Wastewater Treatment Plant

31 Summary of Flow and Mass Batance Data

5,000 gpd @ Average Dry Weather Flow

Code [ Name
Fiow god 5,000
1 [Raw Sewage 8OO, bid i7 ] o el 2
gl 400 _meA )
. 35 17 i 1
s ma/L. ag) MO mg/L )
2 [BCR Infivent Frow god 5,000
topd 17 byd 2
80D, TRN
N gL 400 gL 0
to/d 17 Ibid 1
58 ey 30| NHeN ma/L 5
T [BCR Effuent Fow opd {5,000
BOD. i i ™ fyd 8
maL 2 mat. 10
IBfe k] Iyl 0.0
55 mg{i. 226 pHN Mg/l 8.8
4 DAF Bffiuent Ficrws gpd 4 566 .
BOD iofd 1 ifd g
s mat o] ™ g/ 10
[ 1 Ib/d 0.0
58 g/t 0 I oL B
10 iSolid wWasted Fow ged 34
BODS /o 001 ™ bid 9.00
meA 2 g 10
infc 9 ihid 0.000
=5 % Tow| N mg/L 0.5
20 {Dagested Siudge Fiow gpd 3
5 Ihid 8
n‘h;‘gi 2.7%
HMags Bakande-SHE

Appendix-i-Page 8 f 13
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I. BASIS OF DESIGN

KAHULUU BEACH
WASTEWATER TREATMENT PLANT

(T wpE

1.1 INFLUENY CHARACTERISTICS
Design fiow: 5000 gpd
3.5 gpm
Design foatling:
Average:
BOD. 00 mg/l
th. BOD 17 Ibfday
5% 430 mgil
lb. 5% 17 lb/day
TRN 40 ma/l
b, TKN 1.7 Ibfday
NH;-N 25 mgil
fo. NHy-N 1 lb/day
Alialinity 200 mag/L as CaC(,
b, Alkalinity g b Caly/day
1.2 EFFLUENT CRITERIA
Flow: 4,966 GPD
80D, 28 mg/L
ib. BOD, 0.83 ibiday
58 20 mg/L
. 88 0.83 I/day
™ 18 ma/L
Ib. TH 0.3% hiday
I1. BCR SYSTEM
2.1 HEADWORKS
EQ TANK
Ne. of units 1
Water depth B0 #
‘Tank dimernsions:
Diameter 10f
Length: 1.5#
Actual operstional volume: 756 gailons
Air flow: 30 SCFM/1000 &7
Total air flow: 3 SCRM
INLET SCREENS
Technicat Spedfications

Appendix-i-Page 9 of 13 07/2112009



KAHULUU BEACH

WASTEWATER TREATMENT PLANT

Na. of units
Size of opening
Flowrate at maximum flow

2.2 BCR SYSTEM

ANOQXIT ZONE
Internal recycle ratic
No, of units
Water depth
Operational volume of each tank
Actual operational volums
Hydraulic retention time
Tank dimensions;
Diameter
Length:
Actual operational volume:

AE N

Biomedia filling capacity:

Media required (7"} for BOD:
Spedific surface area of media;
Surface area availabie on media:
Thickness of biofitm:

Dry density of biofilm:

Biomass available In tank:

No. of units
Water dapth
Total operational volume
Hydraulic retention time;
Tank dimensions:
Diameter
Length
Actual aperational volume:
Volumetric BOD loading:

2.3 AIR SUPPLY SYSTEM

OXYGEN REQUIREMENTS
Gxygen reguired for BOD, removal:

Actual oxygen requirement {ADR) for BODs removal:
Carrection factor:

Totat standard oxygen requirement (SOR):

Safety facion

Oxygen flow required:

Technical Specifications

Appendix-iage 100f13

A g ERE AL g R

& mm
571 gpm

2.3

1
8.0 f
756 gallons
756 gallons
36 hr

FEER S
15#
756 galons

50%
149
152.4 fA
22640
0.4 mm
a0 mgfem’
9.0 g/t

1
8oft
1,467 galions
7.0 hr

9 ft
30f
1,467 galions

85 Ib BODg/1000 i

15.6 o Oy/dey
0.65 b Oyffr
0.34

2 b Qy/hr

1

2 b Oyfhr
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KAHULUU BEACH
WASTEWATER TREATMENT PLANT
AERATION SYSTEM
ib. O, per ft.% of air: 0.0175
Efficiency per foot of immersion depth: 1.00%
Air flow required: 23 SCFM
1.4 SCFM/G BOD/day
Ajr flow for each coarse bubble diffuser {TFA-3): & SCFM
No. of diffusers: 3
2.4 DAF
No. of DAF units: 1
Maxim flow capacity: 30 gpm
Dimensions:
Diarreter 10#f
Width: 2t
Actual surface area: 0.1
Actual hydrautic oading: 0.6 gpd/R’
Actual solid loading: 5.00 b/t
2.6 INLINE UV
No. of units 1
Minimum dose for 99.999% inactivation 80 mw.sfcnr
No. of {amps per unit i
Flow capacity of each unit 12 gpm
Power 0.03 kw
II1. AEROBIC SLUDGE DIGESTER
3.1 SLUDGE DIGESTER
No. of Tanks: 1
Water depth: 7.0 #
Operational volume of each tank; 878 gallons
Tank dimensions:
Diameter 168
Length: 20 ft
Actual operational volime: 878 gaHons
OXYGEN REQUIREMENTS:
Ib. O, required for Ik, VS destroyedt: 2.3 b O b vss
Actual oxygen requirement {ACRY: .1 o Gy/hr
Correction factor in wastewater: 0.65
Correction factor in siudge: 0.27
Safety factor 1.1
Standard oxygen requirement (SOR): 0.4 tb O /hr

< AIR SUPPLY SYSTEM

Technical Specifications
Appendix-i-Page 11 of 13 UT72142008



KAHULUU BEACH

WASTEWATER TREATMENT PLANT

th. 0, per ft.? of air:

Efficiency per foot of immersion depth:
Air Row required;

Air volume per 1,000 i tank volume

Air flow for each coarse bubble diffuser (TFA-3/4"):
No. of diffusers:

v, MECHANICAL EQUIPMENT

4.1 BCRBLOWER

Air flow required:
No. of air blower;
Modet:

RPM:

Discharge temperature:
Power:

Irslat voiume:

Inlet pressure:

Inlet temperature:
Discharge pressure;
Differential pressure;
Estimated noiss level:

4.2 PUMPS
Lift Pumps

No. of pump:
Flow:

Head:

Power:

Internal Recvcle Pumps

4.3 DAF

No. of pump:
Flow:

Head:

Power:

No. of DAF:
Powaer:

Ne. of air dissolving pump
Flow:

Technical Specifications

Apneadix-i-Page 12of 13

0.017%
1.00%
5.0 SCFM
42 SCFM

6 SCFM

31 SCrM

AB4GZ
3,985

147 °F
35 hp

113 SCFM
14.7 psia
100 °F
118.0 In HyO
60 psia
71 dB(A)

20 gpm
36 R
2 hp

15 gpm
20 ft
1hp

0.75 hp

4 gpm

TR TR BREIA G -t

a712112008



Head:
Power:

4.4 CHEMICAL FEED PUMP

No. of units;
Power:

Technical Specifications

KAHULUU BEACH
WASTEWATER TREATMENT PLANT

Appendie-i-Page 13 of 13

P -y

-1.152 psi

126 hp

6.11 kw
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APPENDIX II DESIGN DRAWINGS

General Plan Layout

General Plan Layout - 3D View
General Site Plan Layout
Process Flow Diagram

* & & &

Kahuluyu Beach WWTP 07/21/200%

Prelirminary Engineering Design Report
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1. ELECTRICAL CONTROL BOX PLACED
GUTSIDE GF TANK

2. ROQF BATCH TO EQUIPMENT AREA NOT
SHOWN

3. MANHOLE CAN BE EXTENDED FOR
DEEFER TANK BURIAL

SECTION A-3
SCALE1:20
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APPENDIX XIT MECHANICAL EQUIPMENT SPECIFICATIONS
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l I I Wastewater

Goulds Pumps

1 G Submersible Grinder Pump
PERFORMANCE CURVE

METERS FEET

10 g g e e
T LskRies: 16D
DISCH: 1 e NPT
SPEED: 3500 RPM |
251
W0k
o
3
2
2 s
e
wl
S.—
Q_. ..... ok ’ PR :
45 4.5, GPMm
G 25 50 7% 00 m¥hr

CAPACITY

T = A1 mimimum discharge pipe requires 2 minimum flow of 10 gpm 10 raintain a 2 frjsec,
scouring velocity. Flows loss than 10 gpm will allow solids to settle in the pipe

@ GOULDS PUMPS ol com

Goulds Pumps is a brand of ITT Corporation. Eﬂgiﬁee ¥e d f()?’ l if e

Appendix-iii-Page 1 of 22 07/21/2009
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ITT

Goulds Pumps
Submersible

1 G Grinder Pump

Dual Seal with Optional
Seal Sensor Probe

@ GOULDS PUMPS

Goulds Pumps is a brand of ITT
Resufential and Commercal Water,

www.goulds.com

Engineered for life

Appendix-ii-Page 2 of 22

Wastewater

FEATURES
B Single phase pumps now have built-in
overload protection. See control panel
note on page 3.

B Impeller: Silicon bronze, multi-vane
semi-open, with pump-out vanes for
mechanical seal protection. Balanced for
smooth operation.

B Grinder Cutter System: The anti-roping
design, hardened cutter is keyed to the
motar shaft for positive drive. The cutter
ring is specially designed to be reversed
when the first side wears out thus dou-
bling its life and reducing maintenance
costs. The cutter system is designed and
tested to pass items found in normal
wastewater.

W Casing: Heavy duty cast iron, volute type
for maximum efficiency. Use with A10-12
guide rail system for ease of installation
and maintenance,

M Dual Mechanical Seals: Silicon carbide
vs. silicon carbide outer seal and ceramic
vs. carbon inner seal, stainless steef
metal parts, BUNA-N elastomers. Up-
per and lower shaft seals are positioned
independently and are separated by an
oil-filled chamber. Optional Silicon/Tung-
sten Carbide outer seal available.

B Optional Seal Sensor Probe: Located in
oil-filled chamber. if pumpage should be-
gin to leak past lower seal it indicates to
pump control panel a fault has occurred.
Requires optional Seal Fail Circuit in
the control panel.

M Fasteners and Pipe Plugs: 300 series
stainless steel.

AGENCY LISTINGS

C Tested 1o UL 778 and €SA 22.2 108 Standards
b

By Lanadian Standards Association
C us  Doulds Pumps #5 150 9001 Registered.

File #LR3I854%

O7/21712009
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ITT

APPLICATIONS

Designed for high head sewage applications where a
gravity system is not practical. Ideal for pressure sew-
age systems.

SPECIFICATIONS

Pump:

= Solids handling capabilities: 2" maximum.

* Discharge: 1%" NPT removable flange.

+ Capadities: up to 46 GPM.

* Total heads: up to 106 feet TDH.

Motor:

* 2 HE 3450 RPM, 60 Hz

* Class "7 insufation

* Rated for continupus duty fully submerged

* Max. Fluid Temperature: 104° F continaous duty,
140° F intermittent duty

Single Phase:

* 208 or 230 volt

* Built-in, auto reset, on-winding motar overload

Three Phase:

* 200, 230, 480 o 575 volt

* Class 10 ambient compensated, overload potection
required in control panel,

MOTORS

o Fully submerged in oil-filled chamber. High grade
turbine oil surrounds motor for more efficient heat
dissipation, permanent Jubrication of bearings and
mechanical seal for complete protection against
outside environment.

NOMENCLATURE DESCRIPTION

GOULDS PUMPS
Wastewater

m Class F insulation,

«Single phase: 2 HE 208 or 230 volt, 60 Hertz, 3450
RPM, 14/ powsr cord. Mator has built-in overload
with automatic reset. Stant capacitor, run capacitor
and starting relay are required and will be located
in the controf panel. See "Recommended Control
Panels” in chart on this bulletin.

*Three phase: 2 HP 200, 230, 460 or 575 ¥, 60 Hz,
3450 RPM. 1474 STOW, Overload prateciion must be
provided in starter unit.

u Designed for Continuous Operation: Pump ratings
are within the motor manufacturer’s recommended
working limits and can be operated continuously
without damage when fully submerged.

M Bearings: Upper and lower heavy duty ball bearing
construction for precision positioning of parts and to
carry thrust loads.

® Power (Sensar) Cables: Severe duty sated, oil and
water resistant, Epoxy seal on motor end provides
secondary moisture barrier in case of outer jacket
damage and to prevent oil wicking. 20 foot standard
with optional lengths available.

o O-ring: Assures positive sealing against contaminants
and oil leakage.

I Shaft: 300 series stainless steel, keyed design, short
overhang for minimum shaft deflection.

W Purnp is capable of running dry without damage to
mechanizal components,

1st, 2nd and 3rd Characters - Discharge Size and Type

16D = 1%" discharge, grinder, dual seal

&th Character —~ Mechanical Seals

5 = silicon carbidefsilicon carbide/BUKA — fower seal
and carbonfceramic/BUNA - ypper seal {standard)

3 = silicon carbidestungsten carbide/BUNA — lower seal
angd carbon/ceramic/BUNA — upper seal {optional

5th Character — Cycie/RPM

1 = 60 Hz/3500 RPM 5 = 50 Hz/2500 RPM

6th Character — Horsepower

G=2HP

7th Character — Phase/Voltage

1 = single phase, 230 V 5 = three phase, 575 Y
2 = three phase, 200V b = three phase, 330 V
3 = three phase, 230V B = single phase, 208 V
4 = three phase, 460 V

Appendix-dii-Page 3 of 22

8th Character ~ Impeller Diameter
A = 5% Standard C == 4%
B =51" D = 4%
9th Character — Cord Length {Power and Sensor)
A = 2{ {standard} F =50 1= 100
0 == 3¥ G =75
10th Character — Options
S == Seal fail, moisture sensing circuit!
£ = Epoxy paint
Last Character - Option
= Pilot duty thermal sensars’
These options add a 2-wire or 4-wire sensar cord to the

pumyp and reguire aptional control pane! dircuits to operate.
See pane! options on control panet bulletin BCPS,

Q72172008



GOULDS PUMPS

ITT

Wastewater
MODEL AND MOTOR INFORMATION
LOCKED FULL LOAD
ORDER NO. |HP| PHASE voLTS | Rpv|MAXIMUM, goToR | KN | EFFICIENCY RESISTANCE orDy| VErHT
AMPS % START LINE-LINE )
JGDSIGIAA 230 15.5
1 12001 P 79.0 1371 062 110
1GD51GRAA 208 17.5 14/4
1GD51G2AA 3 200 3450 14.0 44.8 } 81.0 1.8 STOW
1GD51G3AA 230 12.0 374 2.8 20
3 M) 1.4 NA 10%
1GDS1GAAA 460 6.0 187 8 11.1 LONG
1GD51GSAA 575 4.8 14.0 J 83.2 18.0
FEATURES [continued)
Effective with December 2005 {MO5) Recommended
Date Codes - Pump Pﬁfﬁp.S@a.[ Voltage Control Panel
Single-Phase 1GD Pumps Contain a Order No. | Fail Circuit | / Phase Simplex Duplex
Built-in, Auto Reset Querioad. TGOSTGIA. || NO 730/1 | $1GD2 D1GD?
Important Control Panel Requirements  [zroieen” NO 70871 51603 D16GO2
and Notes: , » 1GDSIGIA S| YES 33071 | SicozH | DIGD2S
1} See panel bulletin BCPS for other available options. 1GDS1GEAS VEs 30871 S1602H D1GDL

2} These pumps require 3 magnetic contactay, start and

furt Lapacitors and a starting relay in the control panel.

31 CP-1GDR Capacitor packs with starting relays are available on product bulletin BCPCAR They ars for certified panef shops to
“build” inte 3 custom panel, Field installing capaciter packs into 2 510020 or D10020 will negate the UL listing on that panei
and is therefore not permissible.

MATERIALS OF CONSTRUCTION

?f: Part Name Material
1 | Impelfer multi-vane 1175
2 | Casdings 1003
3 | Shaft-keyed 300 Sevies 5§
4 Fasteners 300 Senes 55
5 | Bali beanngs Steel
& Power gable STOW, 20 feet
7 ¢ O-ring BLINA-N
Dutr;zé:!ach Ne. | Service | Rotary |Statienary| Elastomers 5:::2
B orr (1022 |Heavy duty] oo | MOSSIEN | ppgn gy 300 S0
SID 10K28 abf’ffi% Stican carbide BUNAN 3005; "
Material Code Engineering Standard
1003 Castston — ASTM A4R (Bats 30
1174 Shicon bronze - ASTM (87608
3

Appendix.ii-Pags 4 of 22
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ITT

Wastewater

APPLICATION DATA . - DIMENSIONS
Maximum Solid Sire NfA talt dimensions are ininches. Do not use for constrsction
Minimum Casing Thickness § %" furposes.)
{asing Comasion Allewance | A"
Maxhnuen Working Pressuze | 50 PSI HOTATION
Maximsr Submergence 50 ieet

Minimum Submergence

fuliv submerged for continuous operation

&* below top of motor for intermittent aperation

faximum Environmental

40%C [1)4°F} continuoys opedtion

Jemperature 86°C (140°H Intermittent operation
CONSTRUCTION DETAILS -
1473, type STOW: single phase -
Power Cable — Type 1474, type STOW: three phase
1474, type STOW: all three phase
N 162, type SITOW: heat sensor o seal taf oniy
Sensor Labe - Type 1874, type SITOW. seahent sersor
Motar Cover Gray Cast bron - A5TM A48 Class 30 e o
Bearing Hewsing Gray Castiron — AT A48 Ciass 30 7 1%
Seal Housing Gray Cast fron ~ ASTM A48 (Jass 30 KICERACK
Casing {(xay Castlon - ASTM A48 Gass 30
fropeller Cast Bronze - ASTM G584 (87600 e —— !
Motos Shatt AlSL 300 Seddes Stainless Seel
Motor Desian NEMA 36 Brame, of filled with Gass F insulation
Gptional: Motor Seal Fail Seol fal sensor in an oil-filled seal charber
{Moksiure) Detection Lonmixt to an eptiondl velay in control panel.
- cdosed nrawinding themostats open at 275°F
Optional: Motor Themal | 1360 & and dose at 112° F{280 . Reguite termina
Frotecion 10 and 300
comnedions in the control panel.
Single Phase; Built-in, aute reset overoad.
Mator {nefioad Prkection  + Theee Phase: Requires ambient comperisated, Class 10 23
prokection in the control panel.
Exiernal Faroware 300 Series siardess steel J —
Inetier Type Semibapen with ump out vanes on back sheowt DISCHARGE
Cistter Tovsy blades: type 4454 stainless s1eel
Ol Capaity — Seal Charnber | 1.5 quarty -
| Ol Capacty — Motor Chamber | £5 quarts £ | !
STANDARD PARTS 7 o 6Lz
Ball Beanng - Upper Single sow hall - SKF™* 6203-22 3 |
Ball Bearing - Lower Single 10w ball - SKE™ 6206-37 e ¥
; Mecharical Seals ~ Carborderanic — Upper
| Standard Silicon CarbidelSilicon Carbide — Lowes
Mechanical Seaks - Optionali Silicon CarbidesTungsten Carbigde - Lowst
O-Ring — Stlfing Box BUNA-#, AS S68A-256
{-fing — Motor Cover BUNA-N, AS S62A-166
Goulds Pumps and the ITT Enginesred Blocks Symbol are
registered trademarks and tradenames of ITT Corporation.
SPECIFICATIONS ARE SUBIECT TO CHANGE WITHOUT NOTICE
August, 200 .
g ZG C}%s i?‘?gorpmaﬁzn Standard tignal
Foot Order No. 4K634
- hd {S&t Qf 3
Engineered for life }
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SERIES: BC

Water Systemns Integrators BCR series
wastewater treatment systems are
designed to treat 50,000 gpd to over 5
MGD of domestic or industrial
wastewater. The BCR treatment system
utilizes Bio-Chip Reactor (BCR)
technology for primary BOD, nitrogen,
and phosphorous removal. The BCR
system can handle BOD concentrations
from 150 to over 5,000 mg/L. and total
Kjeldahl nitrate concentration exceeding
65 mg-N/l. Due to the unique design of
BCR systems, greater removal
performance can be achieved in a smaller
system footprint with no sludge recycle.

SYSTEM FEATURES

Bio-Chip Reactor (BCR)
Wastewater Treatment System

IASTEWATER APPLICATIONS

SPECIFICATIONS

e Aftached biofilm growth allows for high

MLVSS concentrations (upwards of 10,000

mg/L) while minimizing TSS carryover

Low TSS effluent does not require large

e clarification basins.

Eliminates requirement for sludge return

& into main reaction basin - no RAS.

Technology is attractive for both new and
e existing facilities requiring small footprint

Of an increase in capacity.

Ability to achieve 300% to 500% increase

¢ in organic loading to existing facilities.

If required the system can be configured
& as a sfrict biofilm system or combined with

activated sludge.

Flow Capacity

Volume
Requirements

Water Depth
Aeration Blower

0O, Transfer Eff.

Biocarrier
Characteristics

50,0600 gpd to over 5 MGD

5,500 f*71 MGD @ 250 mg/l. BOD
15,00 £/ MGD @ 45 mg-N/L NH;
7,00 %71 MGD @ 35 mg-N/L. NO,
Bip 16 f.

Rotary, pos. disp., 85 scfm, 3 HP
0.85 — 1%/t water depth

Total SA = 245 ¥/

Protected SA = 153 fi¥/ft’
8.G.=0.04

Max. Biofilm Thickress = 2 mm

Water Displacement = 18%

WSI Intamational, LLL 6424 South Quebec Streete Centennial, CO 80111 « Ph. 303,985 0B85 « Fax. 303.985.3253 » www wai-lic.com
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SYSTEM COMPONENTS

B A

AIR PIPING

BIOCARRIER FILL
{each basin)

MEDIA SCREEND

Biocarrier with sttached

bacterial biofilm,
AIR DIFFUSER ARRAY

teach aerobic basin}

MULTIPLE BASIN
CONFIGURATION

Operation BCR Advantages
1. Raw Wastewater enters the reaction basin . BCR systems have many advantages including the ability to
operate under anoxic conditions for nitrogen removal or
2. QCoarse bubble diffusers dislribute air across under conditions to promote removal of phosphorous. Since
basin (for aerobic operations; anaerobic the majority of biomass within a BCR system is attached,
operations require fluid diffusers). effluent TSS from the reaction basins is typicaily lower than
3. Rising air bubbfes lift and circulate biocarrier 200 mg/L. wais allows ff’f the use of highly efﬁci@nt and .
media in basin. compact solids separation techniques such as dissolved air
flotation (DAF). In addition, the high MLSS concentration in
4. Biocarrer rises and falls with basin resulting the reaction basin franslates into increased system stability

in high mixing and elimination of “dead” and system capacity.
zones.
5, Effluent discharged through carrier screen. Disinfection

Depending on wastewater discharge requirements, the finai
disinfection of the treated wastewater can be achieved
through conventional hypochlorite addition or by optional UV
treatment.

Sludge Management

Sludge management includes the automatic removal of
solids from the secondary solids separation system {typically
a DAF unit) into either a digester basin or a gravity
dewatering unit. if selected, the digester is operated in an
aerabic mode to minimize the production of odors and
potentially harmful gasses.

WSl international, LLEC 6424 South Quebec Streets Contannial, CO 80111 « Ph, 303 985 0885 » Fax. 303.985.3253 « www.wsidle.com
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KONTAKT~ High Performance Carrier
Elements for MBBR and IFAS Processes

A key component to the MBBR (Moving Bed Biological Reactor) and IFAS {Integrated
Fixed-Film / Activated Sludge) processes is the efficiency of the reactor media or carrier
element. Jaeger Environmental has developed KONTAKT™; a light-
weight, durable, rugged and highly efficient media for MBBR and
tFAS applications.

The KONTAKT design allows the media to freely move throughout
the bioreactor while providing a significant protected surface area
for biomass to adhere.

KONTAKT is added to aeration tanks and retained by a separation
device, Diffused aeration systems and/or low energy mechanical
mixers usually achieve sufficient agitation of the media.

KONTAKT offers key benefits to MBBR / IFAS applications:

+ Manufactured of durable high density polyethylene

« lightweight with a variable specific gravity from .93 to 1.05 for HDPE material

» Provides a large protected surface area

« Open internal design resists clogging

» Long lasting, economical, and easy to ship and install

» Easily upgrade overloaded aerated basins or A/S plants by adding Kontakt and minor
system upgrades

» Eliminate sludge recycling

» Cost effective solution for retrofitting existing treatment systems

* Inexpensive alternative media for new plants

Kontakt has the following characteristics:

Jaeger Environmental can help you with your municipal or industrial wastewater

Weight, dry  Surface Area Protected SA Void Space

Kontakt S00 | 0.80” Diameter x 7 ibs/ft’ 152 {4/
3/8” Long

application. Our other products include three different types of trickling filter media
including our Sessil hanging strip media, Bio-Pac SF#30 random dump media, and
Dura-Pac PVC modufar media. We also manufacture media for submerged fixed bed
systems, wastewater screening systems and random dump tower packings for air
scrubber and stripping applications.

Please contact Jaeger Environmental to discuss your application today.

Jaeger Environmental - El Dorado, KS
540-862-8426 - Fax: 540-862-8427

GEG El! www.JaegerEnvironmental.com - email: jpinfo@jaeger.com

] ENVIRONMENTGL  Appendixii-Page 8 of 22 07/21/2009
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Atlantic R . ~Full Version Catalog

ATLAKMTIC

BEOWERS

'ATLANTIC

ATLANTIC BLOWERS - 2515 MERRELL RD - DALLAS, TX 75229 - (214) 2330260 Fhone - {214) 233-0281 Fax ~ wwae stisntiebiowers.com
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Single Phase
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ATLANTIC BLOWERS - 2315 MERRELL, RD - DALLAS, TX 75229 - {214) 2330280 Phone - (214) 233-0281 Fax ~ wvew athatichiowers.com
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Full V. Cata

Pressure Performance Curve Single Phase
maar M0 , eSiG
«00— 295 - 8.5
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o] 120 e 433
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Wi
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*Pexformrance for 8 blowers Is 60Mz. Ask
for informalion o 50Kz,

ATLANTIC BLOWIRE - 2915 MERRELL RD - DALLAS, TX 75229 - (214) 233-0780 Phone - (219) 233-0281 Fax ~ woww.atamtichinwers.com
5
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BLOWERS

Pressure Performance Curve 3 Phase
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AYLANTIC BLOWERS - 2915 MERRELL RD - DALLAS, TX 75229 - {414} Z3-U780 Shone - (214) 2330281 Fax - e atlantichiowers.com 7
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Vacuum Performance Curve
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INTERNATIONALD

DISSOLVED AIR FLOTATION
Wastewater Treatment System

Q T
WS FOR SMALL TO LARGE WASTEWATER APPLICATIONS

Dissolved Air Fiotation (DAF) systems are
frequently used in providing wastewater

prefreatment, product recovery, and thickening$

of biological solids in numerous industries
ranging from food processing to pulp and
paper, as well as petrochemicals. There has
been an expansion using DAF systems over
the past several years in fraditional and non-
traditional areas of water and wastewater
treatment,

The modern DAF units use the specially
designed centrifugal air dissolving pumps to
pressurize waler with entrained air {10-20%
v/v} without causing cavitations or vapor lock.
This feature eliminates the requirements for a
compressor and air saturation tank presently
being used in the more traditional DAF

designs. The advantages of the DAF using air

dissolving pumps include a higher air
dissolving efficiency due to high pressure and
a unique design. The DAF efficiently shears
incoming air into smailer bubbles, allowing for
larger amounts of air to be enfrained in the
water, simple single-stage, single-impeller
design, reliability and long life, superior
whitewaler production with very fine bubbles.

The WSI DAF unit series is designed based
upon 30 years of industrial application
experience with DAF units. The WSI DAF unit
is constructed completely of stainless
steel, either 304L or 316L, depending on the
specific requirements of the customer. All
bearings used in the DAF unit will have a B10
rating of no less than 250,000 hours.

The internal rise plates will be manufactured
from heavy gauge stainless steel and are
removable for cleaning.

ADVANTAGES
» More complete removal of very small and light
particles which settle slowly by gravity in a shorter

time period.

» Eliminate concerns of sludge bulking problems
that may happen in the secondary clarifiers for
both the suspended growth process and the
attached growth system.

+ Makes the daily operation of biological system
easier and more stable;

« Higher hydraufic loading of DAF unit {2-5 gpm/ft®)
(compared to the conventional clarifier 0.4-0.5
gpmitt?);

Much smalier footprint reguired;

Higher wasted sludge solid content (about 2-3%,
compared to 0.12-0.15% of conventional
secondary clarifiers)

¥’

WSI Intarnational, LLC 6424 S. Quebec Street « Centennial, CO B0111 » Ph. 303.985.0885 » Fax, 303.985.3253 « www.wsl-lic.com
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Model
Flowraia
Air Flowrate
Soal
Weight

Pump Gnly

Fittings
Infed
Outiat
Adr indet
Materials
Shaft
fmpetier

Mech. Seal
Motor

Speed
HP

M15NPD02Z
~4 gpm

~3 CFH
Mechanical

22 lbs,

112" FPT
8" FPT
38 NPT

31653
36 88
PTFE
SIOxGIC
316 88

3506 man
25 HP
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¢@MOYNO

Always the Right Solution™

331, 332, 333, 344 MODELS

SPECIFICATION DATA

MOYNO® 500 PUMPS

300 SERIES MOTORIZED
331, 332, 333, 344, 356 AND 367 MODELS

Section:

MOYNO® 500 PUMPS
Page: 10f4

Date: March 30, 1896

DIMENSIONS
_ : 19
SUCTIDN  mSCHARGE
i« NPT, Y. NPT g-‘g" k ‘T'
¢! ! [
1A BYs™ H - t ..._.-.«‘.\
g : 4 grane | TAY
- \"'J . i m_.w.__...?__ww_...lm e
% w ssa-..a.m.m +
314
—— -1wve l LA i EM:% x % LG.
= AT 4 SLOTS,
MATERIALS OF CONSTRUCTION
MODELS
COMPONENT 33159, 33259 33160, 33260 33152, 33252 33150, 33250
33359, 34459 33360, 34460 33352, 34452 33350, 34450
Housing Cast iron Cast iron 31688 31658
Rotor 416 SSICP 416 S8/CP 316 SS/CP 316 88/ICP
Stator NBR (Nitrile) NBR (Nitrile) NBR (Nitrile) NBR {Nitrile)
112 HP,1 PH 1/2 HP, 3 PH 1/2 HP, 1 PH 12 HP, 3 PH
Mator Data 115/230 VAC 2301440 VAC 115/230 VAC 230/440 VAC
60 HZTEFC 60 HZ TEFC 60 HZ TEFC 60 HZ TEFC
Weight (ibs) 41 41 41 41
CP = Chrome plated
Appendix-ii-Page 17 of 22 0742%/20G9
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PERFORMANCE (Water at 70°F)

WAITS P X2 NIQOELS

0712112008

With the standard 1/2 HP motor,

.
.

maximum fluid viscosity is 100 CP (500 SSU).

NOTE

Appendix-il-Page 18 of 22

(RS e,
I P,
1
i




356 AND 367 MODELS
DIMENSIONS

Model 35651

Page 3 of 4

25%
& MSCHARGE 14" NPT
-—“—‘g% s % .
1 g
%
‘7‘\ e
% CONDUIT SIZE — »
" %* NPT-DRAIN HOLES
11195, I i
Bt
PISCHARGE 1¥" NPT
N — ey
L b 5 [:]
I L‘“_”“ 1 .
!
4%
] ] |
LT v 173
19% 5%
- B
All dimensions are in Inches,
Specifications subject to change without notice,
MATERIALS OF CONSTRUCTION
MODELS

COMPONENT [ 5cqey 36751 38650 35652 36750 36752
Rotor 416 $HICP A16 SBICP A6 SSICP 316 S8 316 S8ICP 318 SSICP
Stator NBR (Nitrile} NER (Mifrile) NBR Nitrilej NER iNitrile) NBI (Nitrile) NBR {Nifrite)

1172 HP, 3 PR 2HP.3PH 112 HP, 3PH 112 HP, 1 PH ZHP, 3 PH ZHP, 1 PH
Maotor Data 2082301440 VAG | 230440 VAC 230460 VAC VSV YAC 2300460 VAC 1157230 VAC

&) HZ TEFC &0 HZ TEFC 80 HZ TEFC 60 M2 TEFC 60 HZ TEFC 80 HZ TEFC
Weight (ibs) 8 115 68 a8 13 115

CP = Chrome plated

Appendix-ili-Page 19 of 22

0772152008



Page 4 of 4

PERFORMANCE (Water at 70°F)
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Triton

12M & 20M

Series

Protect your

family's health from

walerborne

micro-orgarisms

without the use .

of chiorine or other i f'

«.ﬂ

r“;,e‘" sy

chemicalg! . | J/ 7 { {,;3 7] 5;
! Ry ﬂ f_‘( i (,3 k"){f {,j} z‘;

T R Hfravioint DRRteciion Sy siemy

| 12M & 20M Series

 Fail Safe Features

* 30 day Replacement Lamp Notification
* 9000 Hours Replacement Lamp Notification
* Resetable Lamp Counter Clock
» Audible and Lamp-Out Alarms
* Digital Ultraviolet Intensity Monitor
* Surge Protection Standard
» Optional Solenoid for Water Shut-Off (All units
equipped with plug - No wiring requirved.)
» Upper & Lower Mounting Brackets
» Al Stainless Steel Construction
« Electropolished All Wetted Parts
* Rated Flow Control Standard
« Inlet Flow Diverter Design Optimizes UV Exposure
s Heavy Duty Quartz Sleeve

Noky, EP Product Regiseration B 62333-P4.00

MEMBER £ aetarn .,

0‘ g&aﬁiewr =" MADE IN USA.

ASSUTIATION
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Triton
Ultraviolet
Disinfection
Systems

BENEFITS

Completely
Automatic

Compact and
Easy to Install

No Chemicvals
Required

o Low Operating Costs
Low Maintenance

No Taste or Odor

TRITON SPECIFICATIONS

Simplified Surge Protection Optional Solenoid
Efectronics Shut-Off Valve

Monitor Port for UV sensors

U.V. Monitor - UV, dosage metering device. This true
. ULV Monaitor reads only the 254-nm intensity output
of the nltraviole: light within the UJV. treatment
chambey.

Model# [Max. Flow | No. Lamps | KW@ | AMP @ | Pipe Size | Overall Dimensions | Shipping
GP# 120V 120V LxWxD Weight
TRI-IZM 12 1 0.03 0.25 I i 377 % 38" x 3.5 18 Lbs.
TRIZ0M i 3 0.03 0.25 1* MiP "5 x 5 2% Lhs.
Manufacterer bealer

Water Treatinent & Accessories, L.L.C.
2045 Rockvale Rd.
Lancaster, PA 17062
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