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EXECUTIVE SUMMARY

A.

Location

The proposed Wandendale Regional Wastewater Treatment and Disposal Facility is
located in Sussex County, Delaware on both sides of both Rt. 24 and Camp
Arrowhead Road south of Love C reek with the bulk of the site on the east side of R,
24.

Purpose

The purpose of the proposed facility is the treatment and disposal, using rapid
infiltration basins (RIBs), of treated wastewater from existing neighborhood homes
as well as proposed neighborhoods outside of any existing or proposed Sussex
County Sanitary Sewer district or Enginecering Department Planning Area. The
extension of central wastewater systems in this area to serve failing on-site systems

and new development will protect the Inland Bays from excessive nutrients.

Applicable 2003 Comprehensive Plan - Sussex County Environmentally Sensitive

Developing Area Considerations

The proposed facility is located within the Environmentally Sensitive Developing
area as defined by the Sussex County Comprehensive Plan currently in effect and is

consistent with the Plan as demonstrated by the following excerpts:

. “Environmentally Sensitive Developing Area can be defined as a
Developing District with special environmental design and protection

requirement.”




The proposed facility will serve existing, approved neighborhoods as
discussed in Section E below, future neighborhoods in the area and has the
ability to serve existing, built neighborhoods as well. The Facility has been
designed in a fashion that is consistént with or surpasses all DNREC
environmental design and protection regulations, and meets the goal to

preserve open space.

“Public investment is required in these areas to address ground water
pollution from failing septic systems and entrophication of the Inland
Bays from surface water runcoff and point source discharges of

wastewater,”

Tidewater Environmental Services, Inc. (TESI) is a bona fide, state regulated
wastewater utility company licensed to own and operate those public utilities
in Delaware and other states. It is a well capitalized operation owned by
Middlesex Water Company, a well capitalized, publicly traded utility
company. TESI’s wastewater treatment process design will afford control of
nutrients with the resulfing effluent nitrogen and phosphotus concentrations
consistently below those produced by any of the County lagoon treatment
facilities. The TEST facility will compliment, but not compete with, the
County’s wastewater treatment and disposal facility that will serve the

Angola Neck Regional Sanitary District.

“..DNREC adopted .., regulations ... for ... Total maximum Daily Loads
... These regulations propose significant reductions of nitrogen and

phosphorus for the tributaries to the Inland Bays...”

The proposed facility has been designed in accordance with the On-Site

Wastewater Treatment & Disposal System Performance Standards for
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Nitrogen & Phosphorus in DNREC’s regulations in the Pollution Control
Strategy for the Indian River, Indian River Bay, Rehoboth Bay and Little

Assawoman Bay,

. “Extension of the central wastewater system in this area to serve failing
on-site systems and new development will protect the Inland Bays from

excessive amounts of nutrients.”

This Provision of the Compréhensive Plan describes the very purpose of the

proposed facility in Sussex County’s own words.

Soils and Hydrogeology

Soils and hyrogeological investigations have been completed on-site and results

submitted to the Department for review. Reports submitted include the following:

1. Soil Ivestigative Report for Commmunity Large On-Site Wastewater
Treatment and Disposal for Siting Rapid Infiltration Basins and Site Selection
and Evéltlation Report for Spray Irrigation for the Lands of Wandendale
Farms, Inc. Dated July 23, 2009 prepared by Terra-Firma Consulting, Inc.

2. Hydrogeologic Evaluation for Subsurface Wastewater Discharge Capacity for
the The Lands of Wandendale Farms, Inc. Dated September 2009 prepared

by Eastern Geosciences, Inc.

3. Basin Infiltration Test Addendum to Hydrogeologic Evaluation for
Subsurface Wastewater Discharge Capacity for the Lands of Wandendale
Farms, Inc. dated May, 2010 prepared by Eastern Geosciences, Inc.




Planning Area

The planning area for the facility is shown on Exhibit I-1. Highlighted on this
planning area map are the locations of subdivisions that are anticipated to be
connected to this system as they develop. Also shown are conceptual force mains

and pumping station locations to convey the wastewater to the facility.

Project Phasing

Overview

The detailed soils investigation report and a preliminary groundwater impact
assessment illustrate that the proposed RIB area at Wandendale has a capacity of 1.45
MGD. Theinitial, overall construction permit application will be for 1.45 MGD, for
RIB disposal. However, spray irrigation will be implemented in the early phases as

described below in this phasing plan.

The treatment facility will be a Membrane Bio-reactor and will be implemented in
multiple phases as described below. Treatment capacity will be expanded in

increments of 150,000 gpd, except for the last phase, which will be for 100,000 gpd.

Three of the six RIBs (RIBs C, F, and B) shown in the attachment will be built in
phases as described below with the land area for the other three reserved as spare
capacity until the Design Development Report (DDR) work for the spray sites has
been completed and the spray capacity established as stated in phase 5 below. With
the three RIBs in place TESI could discharge up to 725,000 gpd and would have
725,000 gpd capacity of spare area available in the other three RIBs. Then after the
DDR is approved and the additional spray capacity is available, the other three RIBs

can be constructed.
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Implementation

Phase 1 - Pump and haul for up to 15,000 gpd. The wastewater will be hauled to a
TESI approved facility that is already in operation such as Hart's Landing or Bay
Front, where excess capacity exists. If will be treated to Total Nitrogen (TN) of 5
mg/l or less. It is necessary to pump and hauol until there is enough flow to start up

the first treatment unit which requires approximately 15,000 gpd to operate properly.

Phase 2 - Construct a 150,000 gpd treatment plant (two units of 75,000 gpd each).
One unit will be placed into operation (75,000 gpd) once the 15,000 gpd flow is
achieved as mentioned in phase 1 above, this is 20% of one of the 75,000 gpd
treatment units and will allow proper treatment to meet the poliution control strategy
limits as proposed. The 150,000 gpd treatment plant will be an activated sludge,
membrane bioreactor preegineered treatment plant (package plant). Exhibit I-2
provides additional information on the anticipated package plant configuration. A
single Rapid Infiltration Basin (RIB) will be built at this time, temporarily portioned
into six beds and used for disposal of treated effluent. The RIB that will be built is
RIBC.

Phase 3 - Place the second 75,000 gpd treatment unit into operation as the flows
increase and provide both treatment units with enough flow to perform at design
standards. RIB Disposal will continue to be used. This will allow up to 150,000
gallons per day to be discharged to the RIBs. When flow approaches 145,000 gpd
(10% of the overall construction permit), TESI will begin spray irrigating as needed
on landscaping on the exterior berms of the RIBs, This will be done as an activity
not requiring a permit in accordance with Section 3.4.1.10 of the Regulations

Governing the Control of Water Pollution.

Phase 4 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
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will be 300,000 gpd) to be discharged to RIBs. Another RIB (RIB F) will be built
at this time bringing the cell total to 2 of the 6 that will eventually be bult.

Phase 5 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 450,000 gpd) to be discharged to RIBs. A third RIB (RIB B) will be
constructed during this phase. In addition, an irrigation well, tentatively sized at 600
gpm, will be installed in the Columbia formation down gradient from the RIBs to
withdraw groundwater and co-mingled treated water, The well will be used for spray
on demand for the field closest to the RIB site. The wetted area under the center
pivot depicted is 28 acres. Should we elect to use a travelling gun; the spray area can
be expanded to a total of 43 acres, Spray from the well will begin after 300,000 gpd
flows are reached, so at 20% of the overall 1.45 MGD permitted flow. A Design
Development Report (DDR) will be submitted for the agﬁcultural spray arcas before
flows to the treatment plant reach 450,000 gpd, to demonstrate the full capacity of
the Agricultural Spray fields.

Phase 6 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 600,000 gpd) to be discharged to RTBs. In addition, infrastructure including
storage to spray irrigate treated wastewater onto Spray Area 3 will be in place prior
to flows reaching 600,000 gpd. It is anticipated that the irrigation well will still be
used to meet peak crop consumptive demands that cannot be met with the volume of
treated wastewater available during this phase. Additional RIBs will be constructed
during this phase. The total RIB operating capacity at this time shall not exceed the
spray area reserve capacity established by the DDR. RIB E will be constructed in this

phase.

Phase 7 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 750,000 gpd). Spray irrigation on an as needed basis will take place on Spray

Area 3 and the excess will go to RIB discharge, In addition infrastructure to spray
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irrigate on Spray Area 8 (7.21 acres) must be in place prior to flows reaching 750,000
gpd. RIB D will be constructed in this phase.

Phase 8 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 900,000 gpd). Sprayirrigation on an as needed basis will take place on Spray

Arecas 3 and & and the excess will go to RIB discharge.

Phase 9 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 1,050,000 gpd). RIB A will be constructed in this phase.

Phase 10 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 1,200,000 gpd).

Phase 11 - Construct an additional 150,000 gpd plant capacity (Total plant capacity
will be 1,350,000 gpd).

Phase 12 - Construct an additional 100,000 gpd plant capacity (Total plant capacity
will be 1,450,000 gpd).
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EXHIBIT I-1

RS

12.17.2069

DATE:
REVISION,

AP NG,
10-267-08-107]

TESI WWSA & CPCN List

REGIONAL WASTEWATER TREATMENT
AND DISPOSAL FACILITY
SUSSEX COUNTY, DELAWARE

TIDEWATER WASTEWATER PLANNING MAPS
WANDENDALE

TESI Servics Areas
TES! CPCNs

war Distrgt

Neck Ser

iona] Planning Area

Sussex County Inland Bays Plant and Future Expansion Areas
Wandendale Reglonal Wastewater Treatment & Disposal Facity

g
-
g
E
i
z
8
=
3
§
3

TESI Wandendal: Rey!

BT Sussex County Angoia

(|

k=)

E:
=585y
wmmw
g2
geEcs
£33
Mmmmm
Fifds
2% bl
i
) ;
3 e
3Ea3
=8 By
mme
EcZs
R
ER35
11
&8 22
.MPPCA
tEE[de

2,000 fest

[
T

Feet

1inch

30" x 40"

INC.

TIDEVATER

ENVIRONMENTAL SERVICES,




iroquip

Env

)

)
e g

a divisien of Eimgo Water Technologies

%

o
-
-

i

e et e e

A GLV COMPANY

EXHIBIT I-2



N,,--*-—*—»_

treatment?

* High sewer costs

* More cost effective

* Shorter planning horlzon

* Reduced odor Issues

* Greener approach 1o freatment
» Sustainable development

What is an MPAG® system?

s A pre-engineered Membrane
Bioreactor (MBR) Sysiem

* A complete solution to your
wastewater treafment needs

Why use MBR technology?

» Reducad, ecofriendly footprint

* Ease of operation and malntenance

» Robust, reliable treatment

* The best avaliable technology for
wastewater treatment

Why is the MPAC® system the
hest solution:
* Modular, pre-sngineered designs

Why decen@e wastewater--

* Single-source responsibility {SSR)
for complete systems

* Infegrates Kubota® membrane prod-
ucts used In over 2,500 instaliations
worldwide

* Comprehensive warranty plans
for total system coverage

+ [ndustries leading technical sup-
port packages {EQuipTech™)

* Remote operation capabiltties

comes standard (EQLogi” SCADA)

Warranty options ™
* Energy Guarantee: (total usage} -

. System Warraniym i componients)

» Procass Waranty (all permit require-
ments)

EQuipTech™ service plans
Service plans are tailored {o meet

~ the needs of each customer and can
_include B T

- »0nline, realtsme 24/7 techmcal

support : Co
* Remote monltoﬂng and optlm[zat[on o
. Access fo a network of cer‘hfled

+ Reduced fzeld serwce rates_'-- G




Standard scope
Each MPAC model {LC or HC) comes equipped with all of the components,
tankage {steel or concrete) and process z0nes necessary to form a fully func-
fional state-of-ihe-art MBR system Including:

#AFine Screening (1)
T Anoxic Zone (2)
W Pre-Aeration Zone (3)
#MBR Zone (4)
R Equipment Skid (5)
» Control Panels (EQLogix SCADA)
» Aeration Systems
. Recycle and Permeate Pump Systems

EJp’uons
Dependmg on the specn" ¢ needs of an appﬁcaﬁon several optlons are avallable :

fo ’tallor the capabilmes of an- MPAC system These cpﬂons lnclude

e _ : : MPA(:—I.G
O Wintéﬁzaﬁon Pa_ckages : o Sl
O Screening _P_re&_katmént ' S
| Edt!ali_zéﬁon Systems (6)
1 Chemical Dosing Systems
[ Parmeate Disinfection
[ Waste Solids Storage and Handling (7}

MPAC-HC
Conerata tank optlon
Pre-assembled, piped and o
wired skid comes stardard
with MPAC products

{skid piping not shown}
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Is an MPAC system right for my project? Yes.

(el Fast dellvery
7 One number o call for service and support

FComplete scope of supply -
T Easy to operale and maintain

¥ The best avallable technology for waste_watef treatment

W Approved for reuse applications

iroquip

=Env

a divisfon of Eimeoe Walar Technologiss

512.834.60C0

v ghioom * info,eniMBR@gv.com + Tel

Fer mare Informalion

vright 2008 GLV, Ml rghis rserved -1068
tuboia® is a rgisied tredemark oenad by the Kobols Coporalen
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CHAPTER II




1I.

LEGAL DOCUMENTS

A,

Sussex County Zoning

The proposed facility is currently zoned AR-1, Agricultural Residential District with
no change of zone proposed. A Conditional Use Permit for the facility was granted
on July 1, 2009. A copy of the Zoning Certificate is included as Exhibit II-1. Final

site plan approval is pending.

Lease Agreement

A copy of the lease agreement between TESI and Wandendale Farms, Inc. Is
provided on Exhibit II-2.
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EVIDENCE OF LOCAL ZONING AND PLANNING AP]g’RO TR ALt
R

L Lawrescs B Ll , for __Sussex County Planning and|Zoning & _ i __I
(Name of County, City of Town)

i -
S

do hereby affirm that the project proposed by_Tidewater Enviromental Services, Inc.
(Name of Applicant)

-

located at (see attached sheets) ,in
(Address)

the AR-1 Agricultural Residential District zoning district is in
full compliance with the zoning code as it applies to this project. ( Sed. Q‘H—a &L\ ed
Q\vxc}ﬂrﬂ% o J{o.c}r@ Condifionad Usa No.1nax (_O rdinaaee No, 2o q\

The above named applicant’s project is in compliance with the adopted comprehensive
development plan for the geographic area within which the project will be located.

(Signature) |
Dvias ke, q\?\q\/\m;\a ourel 1y m:nca
(Title) - /

1.(.09
(Date)

This part is essential for a complete Coastal Zone Act Permit Application. No
application will be considered administratively complete without it. While the applicant
is strongly advised to use this form, the local zoning jurisdiction may utilize a different
form or document to demonstrate “evidence of local zoning approval,” provided such
documents are signed and dated by the proper official.

iy
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EVIDENCE OF LOCAL ZONING AND PLANNING APPROVAL
FOR
COASTAL ZONE APPLICATION
(Continued)

Property Location:

* Located approximately 17

Parcel 2-34-11.00-48.00 :
Tocated approximately 1775 feet from the intersection of Jolyns Way (Cty. Rd. 280) and

Tohn J. Williams Highway (SR 24). Bounded.on the west side by Robbinsville Road (Cty
Rd, 277). On the east side by J ohn J. Williams Highway (SR 24). On the south side by a

drainage ditch.

Parcel 2-34-11.00-50.00

75 feet from the intersection of Jolyns Way (Cty. Rd. 289) and
Yohn J. Williams Highway (SR 24). Bounded on the west side by John J. Williams
Highway (SR 24). On the east side partially by, On the north side partially by Jolyns Way

(Cty. Rd. 289).

Parcel 2-34-7.00-127.00
Located on the northwest corner of the intersection of Jolyns Way (Cty. Rd. 289) and

Arrowhead Road (Cty. Rd. 279).

Parcel 2-34-7.00-130.00
Located on the east side of the intersection of Jolyns Way (Cty. Rd. 289) and Arrowhead

Road (Cty. Rd. 279). Bounded on the north side by the Love Creek Woods Subdivision.
On the west side by Love Creek. On the cast side by Arrowhead Road (Cty. Rd. 279).
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2-34
2-34
2-34

2-34

EVID

Map
11.00
11.00
7.00

7.00

_ FOR
COASTAL ZONE APPLI_-CATION
(Continued)
Parcel Hundred
43.00 Indian River
50.00 Indian River
127.00 Indian River
130.00 Indian River

ENCE OF LOCAL ZONING AND PLANN"IN G APPROVAL

Square Area

48.53 Ac /-

147.74 Ac /-

9017 Ac H-

94,77 Ac +/-




" AGRICULTURAL RESIDEN

ORDINANCE NO. 2019

With Conditions

i

AN ORDINANCE TO GRANT A CONDITIONAL USE OF LAND IN AN AR-1
TIAL DISTRICT FOR A REGIONAL WASTEWATER

COLLECTION, TREATMENT AND PISPOSAL FACILITY TO BE LOCATED ON A
CERTAIN PARCEL OF LAND LYING AND BEING IN TNDIAN RIVER HUNDRED,
SUSSEX COUNTY, CONTAINING 320.21 ACRES, MORE OR LESS -

-+

WIEREAS, on the 16th day of April 2008, a conditional use application, denominated

Conditional Use No, 1792 was filed on behalf of Tidewater TEnvironmenial Services; Tne; and

WHEREAS, en tlte 26th day of June 2008 # public hearing was held, after notice,

before the Planning and Zoning Commission of Sussex County aud on the 28th day of August

Zoning Commission recommended that Conditional Use No, 1792 be

2008, said Planuing and

approved with conditions; and

WHEREAS, on the 22nd day of July 2008 and the 9th day of December 2008, public

Tearings were held, after notice, before the County Council of Sussex County and the County

Council of Sussex County determined, based on the findings of facts, that said conditional nse

is i accordance with the Comprehensive])evelopment Plar and promotes the health, safety,

morals, convenience, order, prosperity and welfave of the present and foture inhabitants of

Sussex County, and that the conditional use is for the general convenience and welfare of the

jnhabitants of Sussex County.

NOW, THEREFORE, THE COUNTY OF SUSSEX AEREBY ORDAINS:

Section 1. That Chapter 115, Article IV, Subsection 115-22, Code of Sussex County,

be amended by adding the designation of Conditio_aalUseNo. 1792 as it applies fo the property

hereinafter deseribed.

Section 2. The subject property is deseribed as follows:

ALL that certain tract, plece or parce] of land, Iying and heing situate in Tndian River

Hundred, Sussex County, Delaware, and lying on both sides of Route 24 (John J. Williams

Highway), sontheast of Road 277 (Robinsonville Road), both sides of Road 289 (Jolyns W'a’y)

and both sides of Road 279 (Camp Arrowhead Road) and being more particularly described

in the legal description provided by Charles D. Murphy Associates, Tne, and being four (4)

parcels containing a total of 320,21 acres, more or Jess,

i
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St |

This Ordinance shall take effeet jmmediately upon its adoption by majority vote of all

members of the County Council of Sussex County, Delawvare.

2

3

This Ordinance was adopted subject to the following couditions':

All fmprow;ements for collection, freatment and disposal of saﬁitary waste shall be

constructed and maintained in accordance with the requivements of the Sussex County

Engineering Department, if any, or the Delaware Department of Natural Resources

and Environmental Control, and any other governmental agency with jurisdiction over
the I;SB of the site, or any modification thereto.

The Applicant shall submit fo the Sussex County Fngineering Departutent, a regional
plan that shows all {he areas and/or subdivisions to be served Dy fhe wastewater
treatment and disposal facility, Said plan shall inclede technical support that
demonstrates that capacify exists at the freatment and disposal facility to serve the
areas and/oy subdivisions,

The facility shall not reccive sanitary waste for treatment and disposal from any
property or parcel that islocated witﬁin q Sussex County sewer planning area or sewer
disi‘rict; excepting there from those properiies or parcels which ave currently being
served by other Tidewater Environmental Services, Inc, treatment and disposal
facilities or approved for service as evidenced by a CPCN being issued by the Public
Service Commission on or before the adoption of this conditional use ordinance.
The Final. Site Plan shall be subject to review and approval by the Sussex County
Planning and Zoning Comsmission.

Trrigation Lagoon "A", the }agonn~ pumping station, the headworle’s building, the
control building, the biological treatment tanks, and the emergency generafor shall be
velocated to the east of Rapid Infiltration Basins Area A on Sussex County Tax Map
Parcel No, 2-34-11.00-50.00, The vacated area on TaxMap Parcel No. 2-34-11,00-48.00
may be ﬁsed as a spray area. .

The huildings shali appear to be agricultural buildings, With the exception of
emergency generators, holding and freatment tanks that may be located on thesite, all
ofher equipment needed in ;the operation of the facility shall be located iu&oors. The

generators shall be housed tn enclosures to reduce nolse,

2




9.

10,
11,

12.

13.

14.

Any security lighting shall be sereened so that if does not shine onto neighboring

properties or public roads.

A minimum 50 foot un-forested buffer will be maintained around all spray irrigation

areas.

A minimum 50 foot forested buffer will be mainfained around the Midway Baptist
Church.

This regional facility shall make iis services availabie for anir Failing septic system in ifs
proposed service areas.

Any Iagoons, rapid infiliration basins, spray irrigation systems or similar structures
shall be located at least 50 feet from any dwelling.

One lighted sign shall be permitted on the site containing the treaiment
buildings, not to exceed 32 square feet in size, Unlighted signs, not te exceed 32 square
feet in size shall be permitted on other parcels that are part of this appl-icaﬁdn.
Perimeter fencing around the control building, headwork’s building, lagoon i)umping
station, n'eament and holding tanks, irrigation lagoons "A" and "B", and rapid
inﬁlt}aﬁon bed areas "A" and "B", will be visibly sereened from neighboring
properties and roads through the use of native species trees.

The Fiual Site Plan shall include a Iandscaping plan to include all proposed buffers.

IDo HEREBY CERTIFY THAT THI: FOREGOING IS A TRUE AND CORRECT COPY
OF ORDINANCE, NO. 2019 ADOPTED BY THE SUSSEX COUNTY COUNCIL: ON THE

9TH DAY OF DECEMBER 2003.

S

ROBIN A. G T
CLERK OF THE COUNCIL

The Conneil found that the Conditional Use was appropriate legislative action based on the

following findings of fact:

1.

This is a Conditional Use application in an AR-1 Agrieuitural Residential District fora
regional wastewater collection, treatment and disposal facility to be located on 320.21
acres of 1and lying and being in Indian River Hundred on the south side of State Route
24, southieast of County Road 277 and abutting County Roads 279 and 298 in Indian
River Hundred, Sussex County, Delayware,

3
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10,

11,

The subject properties are owned by Wandendale Farms, Ine. and are leased to the
Applicant under a Iong term lease dated September 14, 2607, -

Tidewater Environmental Services, Inc. has agreed with ‘Wandendale Farms, Ine, fo
lease, occuigy and use parcels of land Jocated in Indian River Hundred identified on the
Tax Maps of the Sussex County Department of Finance as T.M. No. 2-34-11.00-48.00
(48,53 a.*+-); T.M. No. 2-34-11.00-50 (147.74 a, +/-); T.M., No. L§4-7-127 (29.17 a. )
aud T.M. No. 2-34-7.00-130 (94.77 a. +/-),

The sites are presently used for agricultural purposes or are wooded,

The Conditlonal Use is for this facility to be available regionally to serve projects and
customers within its ceriificated aveas as may be required by the Public Service
Commission or who otherwise become interested in connection,

Tidewater Environmential Services, Ine, has applied for and/er acquired Certificates of
Public Convenience and Necessity to serve several certificated parcels in the region and
has ox will have its tariffs approved by the Public Service Commission.

Concerns raised. by adjeining property ewners, including the fire company and
residential developments, as to the location of the Iagoon and treafment facilit‘ies, such
as traffic, noise, odor, efe, have been addressed by relocating these facilities to the east
of Ronte 24.

This application is appropriate at the subject sites because it Is n am area of
development where regionalized wastewater freatmentis not otherwise available to all
properties or projects.

The granting of this application 1;,rill provide a regionalized wastewatier' collection,
treatment and disposal facility that vill safely serve fie communities and willmot harm
the environment,

The Condiﬂonal Use requested will promote the health and safety of the inhabitants of
Sussex County and nearby properties’ projects that have been oy will be approved for
development,

The application conforms to the Comprehensive Land Use Plan in that;




The regional wastewater facility will reduce the level of nutrients

L]

entering the inland hays;

« The regional wastewater facility will recharge the aquifer;
¢ The regional wastewater facility will cause no harm to area wells;

« The reglonal wastewater facitity will rediree aquifer withdrawal;

e The regional wastewater facility will be available o replace failing
septic systems In its service areas;
« The regional wastewater faeility will preserve agricnltural uses 'in tire
aren;
« The regional wastewater facility will preserve open space and forest
Iand,
12.  Subjeet to the fourteen (14) conditions, this regional facility will not conflict with any
proposed Sussex County service or planning area.
13, Based on the record and recommendation of the Cothmission and the findings of‘
Council, the Conditional Use was approved subject to tﬁe fourteen (14) conditions,

swhich will serve to minimize any potential impacts on the snrrounding area.




TEASE AGREEMENT

FHIS LEASE AGREEMENT, entered into this__/4/ %% _ day of
Seprampu. . AD. 2007 ' :
© BYAND BETWEEN

: WANDENDALﬁ} TARMS, INC., a Delaware Corporation at 821 Savanmah Road,
Lewes DB 10958, (hereinafter ioferred to as the “Lessor”),

AND

TIMEWATER ENWinNMENTAL SERVIES, INC, (“ITSIY), a Delaware -
corporation at 1100 South Little Cresk Road, Dover DE 19801, (herelnaftor

referred to a5 “Lesses”)
1, YLEASED PROPERTY: Lessor agrees 10 lease fo Lessee soveral tracts of

property, hereinafter seforzed to collectively as “Property” as more pattionlatly

set out In Exhibit “A” attached hersto and made patt hereof and as shown on
Exhibit “B”. .

2 . TERM: The Pmpext;r shali be leased fora term of forly (40) years beglnning
on October 1, 2007, and ending on September 30, 2047 TEST has the option fo
repew for an additional 10 year perfod based on the ferms confained herein, If
TES] wishes to excrciss this option they shall notlfy Lessor in weiting af least
12 months prior to the expiration of the original 40 year petiod. If?ESI
exerolses the flsst fan (10) yeat option, this Lease shall automatically 're-new for
ton (10) year renewal periods thereafier unless wiiiten notles to terminate is
given by sither party o the other, at least sixty (60) months prior fo the

beginning of the sucoseding renewal Jeass period. The term “Lenss Period” as

usad'hemht shall mean the ton (10) yoar petlod begimming with the first day of

EXHIBIT TI-2




the fltst Jease period after the first 40 year term and each suacessive ton (10)

year period thereafter during the term of this Lease.

PURPOSH: The Propetty may be contfinuously occupled and used durlng the
tetra of the Tease by Lesses for the purpclss of the collection, froatment, and
disposal of treated sanita't’y wastewater (effluent) on the Propeity by means of
s;ixay iuigati'on, delp difsposal and/or rapid infiliration basing (RIBs), or by such
othet means of disposal of trented sanitaty wastowater (pfflnent) ag Losseo may
seleot in iis sole discretion, provided that such other meaus of disposal of
effluent s in accordance with the standards of the State of Delawate. Lessor
éxpressly rétain% all unting, fishing, trapping, agricaliusal, and mineral 1ights

to the Property and Lessee shall have nio such tights upon the Property.
Specifieally, Lessor shall have the right fo plant, fill, and cultivate suitable r,;roys
and o cofal fho profits from sald planting, Gliing, md oultivatlon, Lessor’s
aotivities shall not interfore with the collestlon, freatiant end dfspc;;sai of'treated"
sunitary waste {effluent on the leased Properiy, provided Lessee-’s offluent i

treafad 1o the Standacds of all appHcaBIe State, Fedetal and Looal Laws,

TREATED EEFLUENT PUMPING: Lessés shall instell at its expense
pipeline, mains, pamps, lztigation equipment and other apparatus on Lessor's
Propoty for the purposss of collection, treatment a;ad digpogal by meatis of |
spuay Sirigation practioes as set forth hereln. Tesses agrees to Insiall at Lesses’s
cost e influent ﬂo_v} aster ont the main live Transealtting raw waste onfo the |
Property and into the treatmient plant. Lessor has the rightio review and

approve the meter Jocatlon and fhe approval shall not be 1mzeasonabiy withheld,

2
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The Lessse ngtees fo provids Lessor with quarterly reporis showing the gallons
txm‘mmitfed through the influent flow meter. Lesses must obiatn aff necessaty
Fedetal, State, and local a_ppmvial_s 1o allow for pumping up to the Property's
boundarics. Lesses agress fo ensnte that the wastewater tsatment plavt will
mest and not exceed ls permit Hmitattons for freated effluent Lbsses agtess to
assnme solo zesponsibility for all maltitenance to the Pxopettyfs indgation
system, Lessor agrees io provlée gll fortilizer and pH adjustaﬁent and related
{reatments o1 supplements, a5 required o maintaln the soil and grovndwaterin
aceardance with all Stendards of the State of Delaware and Sussex County a3

tnay be apl;lieabld nnder the clreumstances, Including nutrdent management,

RENT, For the term of this lease, Lessee shall péy to Lessor 1:6nt, ealenlated as

follows.

**$**$*#$*$$$$$$#$***$#$$$$$$$****$$$$$$$$$$¥*$$*$$$}**$$***¥**$$$$$%$$$

REDACTED

Private Financial Terms
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LATI CHARGIS: Rent paid moto than fifteon (1 5} days after the dus date

sTall be subject to a lato charge of Fivo Pm;eent (5%4).

TRERMINATION OF LEASE ON TOTAL OR PARTIAL
CONDEMNATION: Ifat aﬁy time during the term of this Lense, the whole of

the Property shall betaken for any pubHe or quasi-publie use wnder any stafufe

T

orby right of eminet domain, then and in such an event, whon possession of

the Propetty shafl betaken by the condemning authotity, the tetf hereb);

granted and a1l rights of Lesses hereunder shall immediately forminate, In the
avent of any partlal oondemnation, Lessee may sleot to tarminate fhls Lease or

to continiue o Jerse the remaining acreage. In the event Lesses olests to
tertninate this Loase, the rent shall be apportioed and patd of the tine of such

termitnation. Lesseo may file such ofaims against the condemning authority as

5




are permitted by Jaw for the loss of its leasshold intesest, husiness dislocation
damages, moving expensed or other damages caused by such taking ot
appropriation. In the event Lesseo elects fo continue 1o lease the remaining
acrenge after a pattial condemnatlon, the rent shall be eoalenlated on a pro rate

basts based on the total smount of land rematning after condemmation,

7. ASSIGNMENT: Lessee shall not assign, sublet, mortgage ot pledgoe this
Tease, nor parmit the-whole or any part of the premises to be ecoupied by otherg
without the prior wiitten consent of Lessor. Lesses may entorinto cooparative
agreemonts with other private entities or goveinmental agenelas for the

collection, treatsont and disposal of sanitary waste on the leased Propesty

withont sonsent of the Lassor,

5. INDEMNIFICATION OF LESSOR BY LESSEE Lesses covonants and
agreos to Indemnify and savo hanmless Lessor fiom any and atl clajms,
demands, and Josses that (1) arise from Lessee’s use and oceupancy of the

' Property orI'Jesseé’s performance of} or failure to perform Lusses’s obligations
under this Tease, inoluding any fatturs o comply with auy petthent B ederal,
State or local law, statute, regulation, and/or ruls; or (2) are sauséd-whoﬁjr or
partially by any act, omisslon, negligence or willfil misconduet By Lesses, its

 agents, employess, contractote, subcontractors, Hoensess, ot fnvitees; or (3)

- atise fiom any environmental conditions or envitonmental claims.

9, INDEMNIFICATION OF LESSEE BY LESSOR: Lessor covensnts and
agrees fo Indemnify and save harmless Lessee frontany and all Slafms and




10.

demands For damages fo persons or property suffered on account of the faults or
omisstons of Lessor or anyone acting for or on behalf of Lessor, or atising from
the violation of any law or ordinance by Lessor or anyone acting for or on

behalf of Lessor, atising out of Lessor’s use and cceupanej of the Property

during the term of this Lease

INSURANCE: Lessee shall mainfain appropriate genezai Habillly insurance
coveatags covetlug the Property, naming Lessor as aft I‘alsured. Ihs coverags
limtte shall be a minhmum of $500,000,00 for property damags and
$1,000,000,00 per claim and $3,000,000.00 aggregate for personal injury, Such

- policy shatl also cover T.essee’s duty to Indemnify Lessor as set forth hotein.

11.

TNTRY: Lesseo acknowledges that Lessor or ofher entfties owned by or nader
contract with Lessor may ocoupy and use portions of the leased property for
agrloutinral putposes. Such use shall somply with all applicablo permits, laws,
ordinauqe;s, sutles, and regulations of anff governmental agency with jbdsdicon
over fhe lensed property and its pmposeﬁ use, In addition, the Properly an;xg
swith othiet property owned by Lessot butnot subjeotto thig Lgasé is actively
hunted and ghail continue fo be—aetivalyhunted throughout the tern of this
Lease by Lessor and Lessor's agents, Invitees and'gueéts. By exeenting this

Tease, Lesses acknowledges this uso of the Property and shall minlmize any

interference with said use.

12, POSSESSION: Possession will be given on the beginning date of this Lease,




3,

14

15,

16.

TAXES: Lessorshall bs ragponsible for payment of all propexty taxes assessé:c,i
on the Property. Provided however, that any jnorease in taxes ot agsessmont
arising out of Lesses’s use and cn;eupauey of the Propetty sﬂaﬁ e pald by
Lessee. The pattles shall teke all reasonable steps necessaty to maintaln th
assessment of the Property undet State Farmland Assessment, A.ny ollback

taxes applied to the Propetty shall be divided evenly betwesn tho Lessor and the
Tesses.

SEVERABILITY: In the event any patt of this Leass 1z declated invalid by a

coutt, the rematning portion shall remaln n full force and effect

NOTICES: All notices requited or permitted herein must be In writing and
may be delivered in person ot by mailing to the addresses shown hereln or o the
address of the Property for Lesseo and/or Lessor whichever is applicable, Ty
registered or cortified mail, orby ovemight delivery scrvice whez‘ a proof of
deltvery and date of delivety Is provided. Such noﬁm;s s]_mH be desmed fo be

delvered as ofthe date of posting, whether-actually recaived or not.

LESSEE’S RIGHTS AND OBLIGATIONS: In addition to Lessee’s rights a8

aet forth elsewhere hereln, Lesses shall have the following rights:

a  Toacesss the Property {0 allow firll use and ocoupation of the I’rcepezty for

uges permitted herennder. ¢ is berehy agreed and understood that sush entty

 onto the retained lands shall minimlze Interference with Lessor's nse and

 ocoupancy of the retained Tands,




1.

L

b, Inaddition to Legses’s oblgations ng set forth elsewhere hotel, Lossoo

ghall conduct all treated efffuent pumping oporations on the Propesty in
aceotdance with all applioable laws, rules and regulaiions, and in conformity

!

with accepted practices In the {reated effluent pumping fndustty,

Furthermors, Leases shall uitlizo the acreage ocoupled by spray irrigation
in acootdance with Best Management Practices itt the industty to mitigate
against adversae impaots upon Lessor’s (or Lossor’s agticulinral tenants’)
contemporaneons farming operations on the Property. Lescor and Lessee agtes

to cooperate with one another in this regard.

EVENTS OF DEFAULT « CURE. Upon any breach by Lessee of any of the
terms and provisions hereof; the Lessor may, at its option, se£va anotids, in.
sutiting upon the Lesses, by Certified Mail, Refurn Recoipt Requested,
addmésed 1o Tesses at the foregotng Post Office address theteof, setting forth
the natute and sxtent of any breach by the Legses of any of the terms and
provisions hereof. Upon tho recelpt of such notloe, it shall be the duly ofthe
Lessee, within thitty (30) daya thereafler, fo correot and repair any such breach -
by Lesses of any of the terms and provistons hereof. In the aven-t that Lesses
shall fail or negleot to correct and zepair the same within suoh perlod of thne, of
faiié 10 demonsttate that reasonable steps are heing taken to cotrect or cure stich
breaoh which cannot be corrected or cured-with such 30 day perlod, then this
Agreement shall become niill and veid and Lessee shall thereupon vacato md

surrenderunto Legsor the £} and complets p;assesslon of all the Property




18,

i%

hersby demised unto the Lessee peacefiily and without any {orthet delay

whaisoever with no reftind of money patd. ‘ '

ASSIGNMENT; BINDING EFERCTt BENEFITS: Neither this Agrooment
nor any tight, obligation or lability aﬂs%ng kereunder of b;yr reason hereof shall
e assignable by Lesseo without the prior written consent of Lessor. This
Agreement shall be binding upon and inure fo the benefit of the patties fo this
Agreomont and theit respective hefrs, sucoessors, assigns, and peisonal

representatives. Nothing exprossed orroferred to Int this Agreement is intended

- as orshall bs consirned to glve any person otherthan fhe parties herefo or thelt

1espective helts, suooessors, personal representatives and assigns any logal or
equifable right, mme‘{ly, or elaim unider or in respect of this Agresment o1 any
provision contained hetein, it being the intention of the parties Heretd fliat this
Agreement fa fov the sole and oxclusive benetit of such parties or such helrs,

suesessors, personal representatives and assigns and for no other persons.

PURCHASE OFFER: In the event that Lessor 1eceives a bona fide offer for
the purcha-sa of the Propetty which Lessor wishes to accept, whether solicited
by Lessot or presentod fo Lessor Wiﬂ.?.out sollcitation, Lessor shall give Losseo
notles of sush offer by cerfifled mail and the termg thereof. Within thirty (30)
days meréafte:, Lesseo shall notify Lessor whether it wishes to purchase the

Propetty on the sano torns offored. In the event that Lesses gives notes that it

" fntends to puschase, seifloment on Lessea’s purchase shall peour in accordances

with the terms of the offer. Tn the ovent Lessee elects not fo purchass in

accordace with such ferms, Lessor may convey the Property to such third -

10




20,

person in accordanos with suoh tetms fee and elear of this 1ipht to first refusal,

provided, howeves, that if settlement does nof oocur ot such offer, this right of

first rafsal shall remadn In force and efféet, Tn the event Lessor sells all ora

pottion of the Property that is the subject hereof, any subsequent purchaser of

the Prapetty shall take title thereto subject fo the terma and conditions of thig

Lease.

WALVER/ AMENDMENT: Either Lessor ox Lesses may, only by wiltten
otice to the ofher; {a) extend the time for the performance of any obligations or -
other aotions of the others under this Agresment; (b) wn;'.ve any mnaccuracies 1o
thls Agreement or m.ty document delivere@ pursnant to this Agreement; (¢}
waive compliance with any ofthé conditiong or covenants or the others
contained in this Agreoment; andfor (d) watve or madify performance of any
oblipations of the other under this Agreement. The walver by any party of a
broach of any provision of this Agreement shall not operate or be conshined asa
walver of nry subsequent breach of this saime provislon or any other provision
ofthis Agreement, This Agreement may not ofherwise be amended, modifled,
vescinded, supplemented orally and tio amendment modification, waiver

recension o1 supplementation shall ba valid untess in wiiting and signed by aIl

of the pattles to this Agreoment.

11, ENTIREAGREEMENT: Tlis Agreement copstitutes the enthe Agresment

betwsen Lessee and Lessor with respect fo the subjeot matter hereof.

i1
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26.

REPORTS. Lessco agress to simultansously provide Lessor with coples of all
reports ot other documentatlon given to or recelved fiomt DNREC o1 any other
State, Fedeml orlocal agency conccnﬁng uses under this Yease, as requested by
tha Lessor. Sueh do nmmenfaﬂon shall inslude, but not be Himited to, soils fests
and reports, efftuent pu mplng and treatment volumes, violations, notices and

gallons registered on the Influent mster desoribed in ‘Sestlon 4 herein.

LAW GOVERNING: This agreement shiall be subject t6 the laws of the State
of Delawate and fo all otfer applicable permits, Jaws, ordinanees, rules, and

reguiations of any other governmental ageney with jurisdiction over the leased.
property and its proposed use.

HEADINGS: The headings of the paragtaphs ate for convenience only and ara
not patt of this Agreement

NO CONCLUSION AS TO DRAFTER: This Agreement s the product of

the parties hereto and no conclusion shall ho drawn as o its diaftes In the event
of any dispute,

SCREENING, All wastewater plant, treatment and dispéxsai arpas (butnot
mcludmg sptay lrrigation pivotigs) and outside stomge areas shall be soreened
from view of Lessor’s properties that ate sot tho subjest of ﬂns Leago end afl
neighboring and adjacent propetiies. The screenlng shall consxst of trees and/or
ofher-vegetation sultable to Lessorto accomplish a visunl soreen. In addiiion,
a1} strtotures shall have an agticulional appearance and a1} RIBS and lagoons '

shall maintain as close to anatutal appearanos as praptioatly possible.

12
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30!

COUNTERPARTS: The partles may executo this Agreement in counterparts

and each couterpart shafl be desmed an otiginal.

WAIVER OF JURY TRIAL: The paities to this Agresment agree to walve

thelr rights to demand a jury trlal In any aotion which may be brought fo enforce

eny poriion of thiz Agreement.

CONNECﬁONS. Tessee shall waive connection fees for np io 10 dwellings
to Losgea’s wastewaer featment system for Lessor. Thiz obligation shall be
limited to dwellings fhat exist or may be construofed on properly owned by
Y0550t at 1he time of execution of this Lease, inoluding lands not identified as
Property on Exhibit A atfached hereto. The dwellings must be within two
Jnmdted feet of infrastruciurs to gerve them, For example, if the home is 1,000
fast from 8 collection Hne, TESI will walve the connection fee, but Lessor must

tnatall infiastructus fo gof to TESI's infrashiuciure. This paz-agtaph {5 aubj sotto

the PSC approving & CPCN for the properties.

SUB O.M)iNA‘I‘ION OF LEASE: Thiz Lease shall be subject and subordinate
f0 ety moxtgage that Is now on or affeots the Property ot that any owner of the
Property may hercafler at any time slect to place on the Proporty, and fo all
advances alteady made or that may be hereafiet made on a;:count of any such
rottgage, to the full extent of the pﬁnpipal sumg secured thc;reby and interest

thereon. Furfher, Lessos shall on request hereaftor sxecuto any paper or papeis

that Lessor’s counsel mey desm necessary to accomplish such subordination of

13
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_ Y.esseo's intorests in fhis Lease, in defuult of which Lessor is hereby appointed

31

32.

33.

g Lesaea's attorney-in-faet.

CDNI‘II;'QGENC}ES. This Léasa shall be confingent upon Lesseo abtaining all
necessary State and County approvals. Notwithstanding this contingency,

1 essea shall be obligated to pay oll rent due heteundor while seeking all
necessaty approvaly, Tnthe event Losses 15 unabls to obtain the necessaty
approvals fo operate the uses permitted herennder, Lesses shall have the option
of declaririg this Lease null and vold; any and all rentg pald to Lessor priot
thersto shall be deemed nontefandable and shafl not ha promated, Le'ssor agrees
to execute and deliver any consetits, documents or other agstances necessaty to

acquire the necassary, permits, approvaly, eto,, requited to for the purposes

intended by fhis Agieement,

ROADS. Al roads providing acoess to the Property, expopting those roads that

only provide access to retalned Jands, shall be maintained by Lessee at Losses’s

sola cost and expense. Lessot makesno representation that the sald roads ate

suttable for Lessea's intended use, Lesscsmay only establish new roads with

Lessor’s prlor written consent which shall not e unreasonably withheld,

TIVMBER: Lessoe shall not clearcut any thberon the Property withont
Lessor’s priot wrliten consent. Any tree or vegetation temovel shall be
selective and shall result in the minimum amount of removal necessaty.

Bxamples of pertitied cnfting would be to eliminate limited tres or vegetation

14




34.

interference with the operation of center pivot spray inrigation equipment or fo

install Hnes for firlgation within existing and maintajned forested ateas.

CHRMICALS. Lessee shall provide Lessor with a Iist, which shall be updated
from titne to time fo malntain its acouracy, of all chemicals inuse on the
Propetty and shall matntain and store said chemicals in aceordance with alf

applicable State, Faderal and Local requirements.

[The remainder of this page was loft blanl Infontlonally.]
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[N WITNESS WHERTEOT, each patty, Intending to be legally bound, hag

cansed this Agréement to be exeonted by the underslgned, sach of whom tepresonts

and watsants that they are authotized to exeonte this Agreement as of the date waitten

ahove.
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LESSOR:
Wandendale Farms, Inc.
A Delaware Corporation

By: aWJ /ﬁ /&L /?'KJL

President

s VP

Secretary

President

b .-
R

Asslstant Secrotary
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Exhibit “A” QQUJ?
Leased Property

All finge cerfain ftacts, pleces or parcels of land lying and being in Indlan &7 }m

River Hundred, Sussex County, Delaware, identified on the Tax Maps of the Suss

County Departraent of Finance, as follows!

1 Tax Disttlot 234, Map 11.00, Paresl 50,00 (153.88 acras)
2, Tax Disttiet 234, Map 7.00, Pareol- 130,00 (96.67 gores)
3, Tax Distrlct 234, Map 11.00, Patcel 48,00 (48.53 acrex)
4, Tax Distﬂ;:t-zadf, Map 7.00, Parcel 127.00 (30.50 aores)

§. Tax Distriot 234, Map, 6.00, Parce] 82.00 (15.50 astes)

17
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BASIS OF FLOW

CHAPTER III




DESIGN BASIS

This is a new facility with no existing data. It is anticipated that 100% of flow to the facility
will be residential and commercial domestic wastewater. Design influent and effluent data
arec shown on Exhibit III-1. Although these data are shown for the Phase 12 freatment
facility, influent and effluent parameters, with the exception of average and peak flow, are

assumed to be applicable in Phases 2 through 12,




EXHIBITS




PARAMETER

Flow

Peak Flow!
Phosphorus
BOD;

TKN

NH,

Total N

TSS
Temperature

Alkalinity

INFLUENT CHARACTERISTICS
INFLUENT
1.45 MGD
4028 GPM
8 mg/l
350 mgft
55 mg/l
39 mg/l
55 mg/l
225 mg/l
>10° F and <25° C at all times

300 mg/l

! Based on an assumed peaking factor of 4.0

BEFFLUENT

<0.5 mg/l
<5 mg/l
<1.5 mg/l
<0.5 mg/l
<5 mg/l

<5 mg/l

<75 mg/l

EXHIBIT HI-1




RAW WASTE LIFT STATION

CHAPTER IV




RAW WASTE LIFT STATION

Phase 1
No raw waste lift station is required

Phase 2 and 3

It is anticipated that submersible pumps will be installed in manhole MH-1 to pump raw
waste to the package plants installed during these phases. An interim force main will be
constructed to feed the screening equipment and flow equalization tanks integrated with

package plants.
Phase 4 thru 12

Beginning in Phase 4, TESTwill construct araw waste pumping station to replace the interim
pumping station installed for Phases 2 and 3. Three (3) submersible pumps transmit raw
waste to screens located in the headworks building. Bach raw waste pump is piped directly
to a dedicated screen. The design includes provisions for installation of a future fourth

pump. Influent flow is measured by a flow meter on cach raw waste line.

The lift station also includes a comminutor designed to grind or macerate large solids, rags,

or other trash which could damage downstream unit processes.

The basis of design for the raw waste pumps and comminutor are provided as Exhibit IV-1.

Equipment cut sheets are provided in Attachment A,




EXHIBITS




BASIS OF DESIGN

RAW WASTE PUMPS
Quantity 3 (2 operating, 1 spare)
Type Submersible Centrifugal
Design Point 2100 GPM @26.3 TDH
Electrical 25 HP, 460 V, 3 Phase, 60 Hz

COMMINUTOR

Quantity 1
Type Immersible Grinder
Capacity 4,000 GPM @ 17" Headloss
Electrical 5 HP, 460 V, 3 Phase, 60 Hz

EXHIBIT IV-1




HEADWORKS

CHAPTER V




HEADWORKS

Phase 1

No screening required.

Phases 2 and 3

Preliminary treatment will consist of screening equipment integral with the package plants

used during these phases.

Phases 4 through 12

Starting in Phase 4, a stand alone headworks building will be constructed. Initially the

building will house three (3) screens and screening compactor units.

These screens are self-cleaning, internally fed rotary drum screens with trunnion wheel
design. A water spray system automatically cleans the screening surface. The screens utilize
a wedgewire mesh installed over a sturdy support structure with an opening size of 0.040
inches. The screens will trap hair, grit and fine stringy materials, thereby eliminating the

need for a separate grit removal system.

Screened wastewater flows to the flow equalization basin. The screenings will be diverted
into screenings compactors. Each compactor presses and dewaters screenings then directs
screenings outside the building to a dumpster. The basis of design for the new screening and

compacting equipment is shown on Exhibit V-1. Cut sheets are provided in Attachment A.
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Quantity
Type
Mesh Size
Capacity

Electrical

Quantity
Capacity

Electrical

DESIGN BASIS - HEADWORKS

ROTARY SCREEN

COMPACTOR

3 (2 operating, 1 standby)
Wedgewire

0.040 inches

2100 GPM

3 HP, 460 V, 3 Phase, 60 HZ
3 (2 operating, 1 standby)

35-40 fi*/hr

2 HP, 460 V, 3 Phase, 60HZ

EXHIBIT V-1




FEED FORWARD PUMPS

CHAPTER VI
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FLOW EQUALIZATION

Phase 1
No flow equalization required

Phase 2 and 3

Flow equalization will be integrated with the package plants being used in these phases

Phases 4 thru 12

Dedicated flow cqualization will be constructed starting in Phase 4. The flow equalization
basins main purpose is to dampen peak flows and equalize loadings to the downstream

process units. The tank is acrated, primarily for odor control, using coarse bubble diffusers

and positive displacement blowers,

Approximately one-third of the full basin volume (Basin A) willbe constructed initially, with
the remaining volume (Basin B) constructed as required by actual flow increases. It is
estimated that additional equalization volume will be required during Phase 6. At this time,
constructed equalization volume will be approximately 25% of average daily flow. TESI
may elect to adjust the volume of Basin B based on historical operating data. Two (2) stop
gates between the basins allow the smaller basin to be isolated in the event that equalization

volume needs to be reduced during later phases or for seasonal variations in average flow.

Two (2) blowers will be installed to provide air for Basin A. One of these blowers will be
removed when Basin B is constructed and two (2) new blowers will be installed to provide

air to both basins. One (1) of the original blowers will remain to provide ait for only Basin

VI-1




A in the event of seasonal operation as described above.

Submersible pumps are used to pump screened wastewater from the flow equalization basin
to the treatment tanks (feed forward). Initially three (3) pumps will be installed with space
dedicated for a future pump. Pumps will be controlled using a variable frequency drive and

adjusted based on feed forward flow rates measured at flow meters dedicated to each feed

forward pump.

The basis of design for the flow equalization basin, aeration system and feed forward pumps,

are shown in Bxhibit VI-1. Cut sheets are provided in Attachment A.
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Pumps

Type
Design Point

Electrical

Volumes
Basin A
Basin B
Total

Air Required

Blowers
Quantity
Type
Design Point
Basin A
Basin B
Electrical
Basin A
Basin B

DESIGN BASIS - FLOW EQUALIZATION

FEED FORWARD PUMPS

3 (2 operating, 1 standby)
Submersible Centrifugal
504 GPM @ 25.3 Ft. TDI

5 HP, 460 V, 3 Phase, 60 Hz

FLOW EQUALIZATION BASIN

BLOWERS

148,000 Gallons
278,000 Gallons
426,000 Gallons

1.2 CFM/1,000 Gallons

2 (1 operating, 1 standby)
Positive Displacement

180 CFM @ 10.3 psi
432 CFM @ 10.3 psi

15 HP/460 V/3 Phase/60 Hz
40 HP/460 V/3 Phase/60 Hz

EXHIBIT VI-1
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CHAPTER VII




VIL

MEMBRANE BIOREACTOR

TEST has selected a Membrane Bioreactor (MBR) Treatment process for this facility. The
MBR process is an activated sludge treatment processes which uses membranes for solids
separation and tertiary treatmentin a single unit process in lieu of a more traditional clarifier
and filter. In addition the process design for this facility includes anoxic tanks before and
after the aeration tank which provides for biological nutrient removal (BNR) capabilities.

Treatment capacity will be installed in phases as described below.

Phase 1

No treatment facilities are required

Phases 2 and 3

The package plants constructed during these phases include all tankage, equipment and

piping required for theses phases.

Phases 4 thru 12

Starting in Phase 4 TESI will begin construction of a mo dular MBR treatment tanks with an
initial capacity of 300,000 GPD and designed to expanded in 150,000 GPD increments. A
total of two (2) treatment tanks will be constructed. Bach treatment tank is divided into (3)
treatment trains which include the following: a pre-anoxic zone, acration zone, post-anoxic

zone and membrane zone. Process design calculations for a single treatment tank are

provided in Exhibit VII-1

Feed forward from the flow cqualization tank is directed into a influent trough at the head

of each treatment tank. Flow from the trough into the pre-anoxic zone is controlied by
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adjustable weir gates that allow flow to be split evenly to the three (3) treatment trains within
each tank. A submersible mixer is located within the pre-anoxic zones to provide a complete

mix tank without introduction of air. A spare mixer will be available on site.

Wastewater then spills into the aeration tank by gravity. Aeration is provided thru the use
of fine bubble tubular membranes installed on the bottom of the tank. Air is provided by
positive displacement blowers located in the UV building. Each treatment train has a
dedicated operating blower, with a single standby unit available. Blowers are controlled by
variable speed drives to match air requirements as dictated by plant loading, A dissolved
oxygen (DO) probe will be installed to continuously measure aeration tank DO
concentrations. Tn addition a submersible mixer is provided in each aeration tank. The
mixer provides supplemental mixing in the event acration levels are reduced below that

which would provide complete mix conditions within the tank.

Wastewater spills from the aeration zone into a post-anoxic zone. A submersible mixer is
located within the post-anoxic zone to provide a complete mix tank without introduction of

ait. A spare mixer will be available on site.

Wastewater spills from the post-anoxic zone info the membrane zone. The capacity of each
treatment {rain is limited by the membrane surface area installed in the membrane zone.
TEST has selected a submerged flat plate membrane configuration in which 400 membrane
plates are combined into a "cassette". Bach cassette has a cap acity, commonly referred to as
flux, of 83,616 gallons per day at the manufacturer's design flux rate. Therefore two (2)
cassettes are required to be installed to increase plant capacity 150,000 GPD. Actual

operating flux rates are controlled by the permeate pumps which are described below.

Based on the foregoing discussion, it is anticipated that the treatment train and membrane
cassettes will be installed in a modular stepwise fashion as shown on Exhibit VII-2. At the

conclusion of Phase 12, sufficient tankage and cassettes will be installed such that TESIcan
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opt to install spare cassettes within each treatment train. During Phases 4 thru 11 it is

anticipated that spare cassettes would be available on site and can be installed within eight

(8) hours of a cassette failure.

Coarse bubble diffusers are an integral part of each membrane cassette. These diffusers
provide scour air which riscs thru the membrane plates and scrub accumulated solids from
the membrane surface. Scour air provides an ongoing cleaning mechanism so that flux rates
canbemaintained. Scour air is provided by positive displacement blowers located inthe UV

building. A blower is dedicated to each treatment train with a standby unit available.

Flow from the membrane zone includes permeate, recycle activated sludge (RAS) and waste
activated sludge (WAS). A permeate building is located on the end of each treatment tank.
The permeate building houses four (4) permeate pumps and a permeate piping manifold
which combines permeate flow from up to 16 cassettes within each treatment tank ito a
single permeate pump suction header and discharge header. Initially two (2) permeate pumps
will be needed with additional ones installed as treatment trains and membrane cassettes are
added. Permeate pumps are controlled by variable speed drives which are adjusted by
permeate flow measured using flow meters dedicated to each permeate pump. Permeate is

transmitted to the UV building for disinfection.

Recycle Activated Sludge (RAS) and Waste Activated Sludge (WAS) flow from each
treatment train membrane zone by gravity via an adjustable telescoping valve into a
RAS/WAS Iift station. The lift station contains two (2) submersible RAS pumps which
pump deliver RAS back to the influent trough where it is mixed with the screened

wastewater being pumped from the flow equalization tank. A single submersible WAS

pump transmit waste sludge to the digester.

The membrane cassettes require periodic cleaning with dilute Sodium Hypochlorite and/or

Oxalic Acid. The UV building houses large tanks which are used to prepare the dilute

VI-3




chemical solutions, which are then delivered to the membrane cassettes via gravity. Analum
tank is also located in the UV building. Chemical feed pumps deliver alum via chemical

feed lines to the aeration tank, to provide phosphorus removal.

The membrane bioreactor and all remaining treatment plant unit processes will be controlled

via a SCADA system supplied by the membrane bioreactor manufacturer.

The membrane bioreactor design features are included on Exhibit VII-1. Equipment cut

sheets are provided in Attachment A.
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MEMBRANE BIOREACTOR PROCESS DESIGN

<= Enviroquip

2 divislon of Elmco Waler Technofogles

ESECTION 1: MBR HYDRAULIC DESIGN

[Part 1: Membrane Specification

L.

1.1.1.1

1112

1.1.2.1

1.1.22

1.123

1124

1125

1.1.2.6

@ ENVIROQUIP® 2008

Minimum Operating
Temperature, Tymy

Suggested Membrane Flux, F¢

Design Flow, Qg

Membrane Area
Per Cartridge, Ac

Required Number of
Membrane Carfridges,
Carlgrq

Selected Number of
Membrane Units, #Units

Actual Number of
Cartridges, Cartscr

Actual Membrane Flux, F¢

= 133

°C

gal/ft**day

= 1,000,000 gal/day

= 15.6 ¥
(1/F)* Qo) (1/Ac)
4,832 cartridges
12 RW
4,800 cartridges
13.4 galfft**day

121109-1-MMS-RO

The hydraulic capacity of an MBR plant is a function of temperature and the number of membrane cartridges. At the
minimum design temperature, the estimated membrane flux will be:

Onee the design flux is determined, the required number of membrane cartridges can be calculated as follows:

Design Cales, Paga 1
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2 division of Efmco Waler Techaologies

ESECTION 2: TANK SIZING CALCULATIONS "

[Part 1: Aeration Tank (MBR) ]

1. Initially, the volume of an MBR is calculated based on the number and type of membrane units used to provide the
design hydraulic capacity (se¢ Section 1, Part 1): ’

2.1.1.1 Recommended SWD, Hymg = 16 ft
2.1.1.2 Minimum MBR Tank
21,13 Distance Between Membrane

Unit Centerlines, Ly, = 333 fi
2.1.14 Disfancc from End Membrane

Unit to Tank Wall, Eyars = 2.50 ft
2.1.1.5 Number of MBR

Tanks, #Tanks = 3 tanks
2.1.1.6 Number of Units

Per Basin, #Units = 4 units
2.11.7 Minimum MBR Tank

Length, Lyag = [Loo® (#Units per basin — 1)] +2 * Lyars,

= 150 ft

© ENVIROQUIPE 2008 1241091 MMS-Re Design Cales, Page 2




2.1.1.8

2119

21110

2.L1.11

2.1.1.12

<= Enviroquip

2 division of Eleca Waler Techaclogles

Minimum MBR Tank
Volume, Vysr rank

Total MBR Volume,
VMBR,T

Volume Displaced by
Each Cartridgc, VDISP,CART

Total Volume Displaced by
Membranes, VD[SP

Volume Available for
Nitrification, V avamyer

© ENVIROQUIPS 2008

= Lymg * Hymr ¥ Waor * (748 gayﬁ3)

= 25116 gal
= #Tanks * Vymgr tank
= 75348 gal
= 153 gal/cariridge

= Vpspeart © Carltacr

= 6,336 gal

= VMBR,T - VDISP

= 49,012 gal

124108-1-MMS-RO
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2.

2.1.2.1

2.1.2.2

2.1.2.3

2.1.24

21235

2.12.6

2127

2.12.8

2.12.9

< Enviroquip

2 divislon of Eimza Waler Tethnoloples

The MBR can be operated at total sludge ages (nitrification and denitrification) from 10 days and up. The nitrates
produced in the MBR Basin are sent back to the Anoxic Tank for denitrification, The net nitrogen load based on

plant design parameters is:
Influent BOD
Congentration, Cgono

Influent BOD Load, NBODU

Effiuent BOD
Concentration, Cyop1

Effluent BOD Load, Npop:

Influent Nitrogen (TKN)
Concentration, Cye

Influent Nitrogen {TKN)
Load, NNO

Yield, Y

Nitrogen Concentration
in Waste Sludge, Cywas

Waste Sludge Nitrogen
Load, Nyws

©ENVIROQUIPS 2008

350 mg/l
Crope * [8.34 (I/MGD)(mg/l)] * (Qp/10°)

2,9190 16 BOD / day

5 mg/l
Cpo * [8.34 (I/MGD)/(mg/1)] * (Qu/10%)

L7 1bBOD / day

55 mgfl

Cho * [8.34 (I/MGD)/(mg/h)] * (Qp/10° gal/ MG)

458.7 Ib N/ day
0.55 1bTSS/1b BOD
6.0% loN/1bSS

Naope * Y * Cwas

96.3 1b N/ day

121109-1-MMS-RQ

Dastan Cales, Page 4




=E

T

I'IVII‘OQIJID

a division of Eimco Vialer Technoloulas

2.1.2.16 Effluent TKN Limit, Ny n

2.1.2.11 Net Nitrification Load,
Nuwer

2.1.2,12 Total Nitrogen Load, (TN}
Ny

2.1.2.13 Design Efffuent Nitrate
Concentration Based on
Full Denitrification, Cyos 1

2.1.2.14 Design Effluent Nitrate

Loading Based on
Full Denitrification, Nyos 1

2.1.2.15 Net Denitrification load,
Design NO3-Nitrogen to be
denitriﬁﬁd, NDNET

2.1.2.16 Calculated Effiuent

Nitrate Lozd, Ny carc

2.1.2.17 Calculated Effluent Nitrate
Conceniration Cyy care

2.1.2.18 Confirm 2,1,2.17 <=2,1.2.13

® ENVIROQUIPD 2008

= 12.5 Ib N/ day

= NNO - NN'WS - Neﬁﬂ(N

= 3499 b N/ day
= 4587 Ib N/ day
= 15 mg/l

= Cumy ¥ [8.34 (Ib/mgd)(me/MT * (On/10° 2al/MG)

= 125 b N/ day

= N - Nyosa - Negrmar - Niews

= 3374 Ib N/ day

- NNNET - NDNET

= 125 1bN/day

= NN],CA.LC / [8.34 (Ib/MGD)/(mg,/l)} #
(Qp/10° gal/MG)

= L5 me/l

= OK

124108-1-MMS-RO Deslgn Cales, Page 5




3.

2,1.3.1

2.132

2.133

2,134

2.13.5

< Enviroquip

a divisian of Eimco Waler Téﬁi?ﬁ‘&ifé;

Selected Concentration
of Suspended Solids in
MBR, 3Sygr

Maximum Concentration
of Suspended Solids in
MBR, 8Symraax

Minimum Aerobic SRT @ Min

Safety Factor, SF

Minimum Volume Required
for Nitriﬁcaﬁon, VN,M]N

& ENVIROQUIP® 2008

= 12,500

= (.10

= 18,000

= (.15

= 7.693

= 50.0%

= Nyger ¥ (Ut * (1/88ypg) * (1 + 8F)

= 207,667

421108-1-MMS-R0O

mg/1

Ib TSS / gal

mg/l

1b TSS / gal

days

gal

Because the rate at which TKN is consumed is slow relative to the consumption of BOD, the required acration
process volume is given by:

Design Cales, Page 6
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{Part 2: Anoxic Tank (Pre and Post Denitrification tanks) |

Required Denitrification volume

for stabilization ( 20% of MBR = 128,704 gal
volume + Pre-air volume) if

Denitrification is not needed

Pre Anoxic Denitrification calculations

1. The concentration of suspended solids in the Anoxic Tank is a function of the recycle rate and the MLSS
concentration in the MBR. The recycle rate is calculated by:

2211 Net Nitrogen
Concentration, Cyper = Nyger ¥ (1 mg/l/ 8.34 Ib/MGD) * (10%Qp)
= 420 mg/l
2.2.1.2 RAS Recycle Rate,
RRCAI.C = (CNN'ET_ CNO3,1 )/ CNOB,I
= 27.0
2213 Design RAS Recycle Rate,
RRpesion = 6 (from MBR to Anoxic)

2. The required volume of the Anoxic Tank is determined by the minimum rate at which denitrification occurs, the
concentration of heterotrophic organisms, and the nitrate load:

2.2.2.1  Pre-Anoxic MLSS based Recycle Rate, = 10,714 mg/L
SSpre.anox (=5Spa)

2222 Min Pre-Anoxic volume selected = 120,000 gal
Vere-anox

® ENVIROQUIP& 2008 121109-1-MM3-R0O Deslgn Cales, Page 7




2223

2224

2225

2226

2227

2228

2229

2.2.2.10

Z= Enviroquip

" "2 division of Elmeg Waler Technologios

Pre Anoxic Specific Denitrification
rate, SDNRyq

Food to Microorganism ratio
in the Pre-Anoxic basin F:iM,uexe

SDNRy,

Correction for Design Temperature

Specific Denitrificatin rate, SONRr

Denitrification-Temperature
Activity Coeff., ©

VSS content

Nitrate removed in Pre-Anoxic
tank

Post - Anoxic Denitrification calculations

Post-Anoxic MLSS
SSpost-anox (=SSymr)

Min Post Anoxic velume selected
Vposr-anox

SDNRpgst.Avox
Post Denitrification Temp.

coefiicient, ©

Nitrate removed in Post-Anoxic
tank

Total Nirate removed

Confirm 2.2.2.9 =>2.1.2.15

© ENVIROQUIP® 2008

= 0.03%F: Mo} T 0.029

= (Inf BOD-Eff BOD/(Anoxic volume * Anoxic MLVSS)

= 0.39 1/day

= (.041 b NOQs/lb VSS*day

= SDNR,*0T2V

= 1.026 Unitless

= (,033 1o NO,/lb VSS*day

= {70

= (SDNR: * SSpag.anox * Vere anox *
VSS content * 8.34 /10

= 249 Ib/day

= 12,500 mg/L

= 114,000 gal

= 0025 =Y

= 1,08 Unitless

= 0.014 1b NO,/Ib VSS*day

= (SDNRposranoxic * SSeost-anox * Veosr.avox *
VSS content * 8.34 /10%)

= 112 Ib/day

= 361 Ib/day

= 0K

121109-1-MM5-RO
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"2 divislon 0! Efmeo Waler Techaologlss

[Part 3: Pre-Acration Tank (PA) |

L.

If the minimum nitrification volume exceeds the MBR volume (see Section 2, Part 1) then a Pre-Aeration Tank is
required to meet effluent nitrogen limits:

2.3.1.1 Pre-Aeration Tank
Volume, Vesrat = (Vo — Vavammes) * SSymr/SSanox
(Corrected for Anoxic MLSS}
= 161,764 gal
(Volume of Pre-Aeration Required)
2. Sufficient acrated basin volume is needed to provide enough biomass fo maintain a reasonable food to mass (F:M)
ratio for the process (0.1t0 0.2). The volume of the pre-aeration basin can be calculated as follows:
2321 F:M Ratio Assumed
to Calculate Pre-Air Volume,
F:MASSD = 0.08
2322 Safety Factor (8.F) = 50%
2323 Pre-Aeration Tank
Volume, Vparm = [(Npopo / FiMagsp) — (Vavawyer * S5l (1+8.F)/
SSanox
= 492,759 gal
(Pre-aeration volume required)
2324 Selected Volume for
Pre-Aetration, Vpa = 360,000 gal
[Part 4: Pre-Anaerobic Tank (PAN for Bio-P) ]
24.1.1 Recommended Volume for Vpsnearc = 0 gallons Based on 1 Hour HRT
2412 Recommended Recycle Rate = 0.0 From Pre-Aeration Basin
2.4.13  Selected Volume, Vouy = { gallons
2.4.1.4  Operating MLSS in SSpan = { mg/L Based on Recycle Rate
= 000 b TSS / gal

@ ENVIROQUIP® 2008 121109-1-MMS-R0O Design Celes, Page 9
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"2 divislen af Eimeo Water Technolegles

“SECTION 3: PLANT F:M, HRT, & SRT

[Part 1: F:M Ratio

I, The F:M ratio can be calculated as follows:

3.1.1.1 Plant Food to
Mass Ratio, B:M

= (Npopo — Neopr) * [H(5Sher * Vavawamr + SSpost.anox *
Vpost-axox T SSea * Vea + SSpazanox * Vere.avox + Vean ®

SSpan)]

= (.05 1/day

3. HRTis an estimate of the average time Hquid stays in a given volume. For the MBR and Anoxic Tank, the design

HRT is:
3.1.2.1 MBR Hydraulic Residence
Time, Onpr = Vavamasr * (1/Qp) * (24 hr/day)
= 1.7 hr
3.1.2.2 Anoxic Tank
Hydraulic Residence
Time, 8,nox ( Includes Pre = Vanox ¥ (1/Qp) * (24 hr/day)
and Post Anoxic if applicable)
= 5.6 hr

3123 Pre-Aeration Tank

Hydraulic Residence = Vpa ¥ (1/Qp) * (24 hr/day)
Time, Opa
= 86 hr
3.1.24 Pre-Anaerobic Tank
Hydraulic Residence = Vpax ™ (1/Qp} * (24 hr/day)
Time, Bpan
= 0.0 hr
3.125 Total Hydraulic Residence = Oypr T Banox T Opat Opan
Time, 9'['
= 139 hr
3. Similar to HRT in concept, SRT is an estimate of the average time solids spend in a given volume and is calculated as
foltows:

© ENVIROQUIPS 2008

121109-T-MM3-RO
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3.13.1 Wasting Rate of
Activated
Sludge, Nipas = Y * (oo - Coop1) * 834 * (Q/10°)
= 1,583 [b TSS/ day
3.1.32 Total Mass of Suspended
Solids, Mgs = (Vayawpmr * SSusr) + (Vrosr-anox * SSpostanox) + (Vea *
SSpa) + (Vere-anox * SSere-anox) + (Vean * 5Spav)
= 61,923 b TSS
3.1.3.3 Total Solids Residence
Time, BC = MSS / NWAS
= 39 days
IEEICTION 4: M&E Nitrification Design Criteria- Cross Check H
[Part 1: Nitrification check |
1 Nitrification SRT check
4111 |1/SRTxmi ] = [(lymex * N)/ Bg #NY} - Ky
Design Temperature = 12 °C
Nitrification Max. Specific growth
rate, Hrax
Range = (.20-0.90 g V8S/g VSS.d
“Typical value at 20 °C = (.75 gVS88/gVSSsd
Temperature Activity Coeff.
for e © = 1.07 Unitless
Correction for Design Temperature = 0,75 % (@20
Irimas = 0.44 gVS8/gV8Sd
Nitrification Half velocity
constant,Ky
Range = (0.50-1.00 mg NH-N/L
Typical value at 20 °C = 0.74 mg NH,-N/L
Temperature Activity Coeff,
ForKy © = 1053 Unitless

© ENVIROQUIP® 2002 121109-1-MMS-RO Deslgn Cales, Page 11




4.1.1.2

4113

4.1.14

4,115

<= Enviroquip

2 division of Eimca Weler Techaologles

Correction for Design Temperature

Ky

Nitrification Endogenous decay
coefficient Ky

Range

Typical value at 20 °C

Temperature Activity Coeff.
ForKg, ©

Correction for Design Temperature

Kan

Effluent N concentration, N

Minimum SRT needed for
Nitrification, SRTimin

Safety Factor, SF
Same as peaking factor,
PDEMME

M&E recommended SRT

Enviroquip calculated
Aerobic SRT for
nitrification

Enviroquip caleulated
Aerobic SRT for

should be higher than M&E
recommended SRT

© ENVIROQUIPE 2008

= 0.74 * (@Y

= (.49 mg NH,-N/L

= {(.05-0.15 g VS88/gVSS.d
= 008 g VS8S5/ g VSSd
= 1.04 Unitless

= 0,08 * (O

= 0.06 g V8S/gVSs.d
= (.5 mg/L

= 6.2 days

= 2 Unitless

= Min SRT * SF

= 123 days

= (Aerobic volume¥ MLSS)/ ({(Inf. BOD - Eff. BOD) *Y)

= 248 days

121108-1-MMS-R0 Design Calcs, Page 12




<= Enviroquip

2 division af Efmeo Waler Technologles|

[SECTION 5: AERATION REQUIREMENTS

[Part I: Actual Oxygen Requirements |

1. Carbonaceous biochemicat oxygen demand (CBOD) is a measure of the oxygen consumed during assimilation of
waste carbon entering the MBR. The actual CBOD load is:

5.1.1.1 Unit BOD Oxygen
Dcmand, O,’ZU'BOD = 0.5 b 02 /1b BOD
5.1.1.2 Total BOD Oxygen

OZUBOD * (NBDDO - NEODI)

Demand, OZTBOD

1,439 b0,/ day

2. Nitrifying organisms are able to utilize reduced ammonia in place of CBOD as an electron donor in cell synthesis.
The oxygen demand exerted during this process is referred to as nitrogenous biochemical exygen demand (NBOD)

and can be calculated by:
5.1.2.1 Unit Nitrogen Oxygen
Dcmand, O2UNIT = 4.57 Ib 02 /16N
5,122 Total Nitrogen Oxygen
Demand, Qynar = Oumar * Naaer
= 1,599 b O,/ day

@ ENVIROQUIPS 2008 121102-1-MMS-RO Deslgn Cales, Page 13
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3, Microorganisms will consume other microorganisms in a process called endogenous decay. The oxygen demand

exerfed by endogenous decay is:

5131 Endogenous Oxygen
Unit Requirement, ¢

5132 Volatile Fraction of
Suspended Solids, SS/VSS

5.1.3.3 Mass of Volatile Solids
In MBR & PA, IM\BR&PA

5134 Total Endogenous
Oxygen Demand, Opp

© ENVIROQUIPS 2008

= 0.06 b O, /b V5S*day

= 070

2= (Vayammer * SShmrt Vea ¥ 88py) * SS/VSS

= 27,538 b VSS
= Mypgapa®©
= 1,780 b O,/ day

121909-1-MMS-RD
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4, During denitrification a certain amount of BOD is consumed. Therefore, we can take a denitrification credit when
calculating the oxygen demand. The denitrification credit can be calculated as follows:

5.14.1 Unit BOD Consumed
During Denitrification,
BODywr = 286 IbBOD/1bN
5.14.2 Total Deniirification
Credit, Oacrepir = DNy * BODyar * Osmon
= 482 1b O,/ day

5. The oxygen demand of the process is the sum total of the demands cafculated in the previous three steps and
represents the actual oxygen requirement (AOR) of the plant. The AOR is:

5.1.5.1 Total Oxygen
Demand, AOR

Il

Oammon * Oymar + Camo — Ozczepir

Il

4,335 Ib O,/ day

[Part 2: Coarse Bubble Air

1.
The membrane units are supplied with integral coarse bubble diffusers (4 mm), The air supplied by the diffuser is
used to provide membrane scouring, mixing, and process oxygen. The minimum air required for cleaning is:
5.2.1.1 Cleaning Air Required
Per Cartridge, Alrearr = 0221 SCFM
5212 Total Cleaning Air
Requi.red, AirCLEAN = AiI‘CART # Cal'tACT
= 1,063 SCFM
5213  Acfual Cleaning air Provided, Airg; gan = 1,063 SCFM

® ENVIROQUIP@ 2008 124109-1-MMS-RD Gasign Cales, Paga 16
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2. The minimum air required for mixing is:

5221 Unit Mixing Air, Alrpnmx = {.015 SCFM /13
5222 Mixing Air For
MBR, Aifupmr = VAVAILMBR * (1 ft3/7.48 gal) # 0.015 SCFM /{13
= 138 SCEM

Airypmg < Cleaning Air Supplied

© ENVIROQUIP® 2008 121108-1-MM3S-RO Design Calcs, Page 16
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5231

5232

5233

5.2.34

5235

5236

5237

52.3.8

5239

<= Enviroquip
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Kinetic Correction
Factor, o

Thermodynamic Correction
Factor, f3

Temperature
Correction Factor, ©

Ambient Pressure
corrected for elevation(Psite)

Std. Atmospheric
pressure (P std)

Pressure Correction Factor (£2)

Specifi weight of water at T, V.
Specific weight of water at 20, Yo
Vapor Pressure of water T, Py

Vapor Pressure of water 20 C, Pysg

Surface Oxygen Saturation at

Standard Temp and
Pressure (STP), Cyys

Oxygen Saturation at
Temperature (Cr)

Temperature correction Factor, (§)

Steady state Dissolved oxygen
saturation concentration , Cy

& ENVIROQUIP® 2008

= 0.70623

= 0,95

= 1.024

= 1443

= 147

The amount of usable oxygen provided by the membrane units is a function of several factors, including; site
conditions, diffuser depth, residual dissolved oxygen concentration (DO}, and thermodynamic/kinetic correction

factors, and is given by:

= (Psite + 0.00THy7*H*0.3 P, )P std + 0.007%Y,z0*H,*0.3- 1

= 098

= 6225
c = 6232

= 046

= 034

= 908

= B.24
= Ci/Cyp

= (91

[blcu.ft
Ibfeu.ft
Ib/sq.ft

Ib/sq.ft

= CyoP std - P g + 0.007%y,., H,¥0.3)/(P std - Pag)

= 1032

121108-1-MMS-R0

mg/L

Design Cales, Page 17




52310

5.23.11

5.23.12

5.23.13

5.2.3.14

5.23.15

5.23.16

5.23.17

5.2.3.18

5.23.19

5.23.20

< Enviroquip
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Residual Oxygen

Concentration in MBR, Cg

Max Design Operating
Temp, T

Diffuser Submergence, Hg

Oxygen Transfer
Efficiency per Foot,
SOTErr

Standard Oxygen

Transfer Efficiency, SOTE

Density of Air, par

Mass Fraction of
Oxygen Int Air, Cyy

Hours of Operation for
Cleaning air, x

SOR FProvided by MBR
Scouring Air
(Membrane blowers are OV

for x hrs. and OFF for 24-x hours

during night)

Actual AOR Provided by MBR

Blowers

AORavar

= 2.0 mg/l

= 25 °C

= (Hgyp-1)

= 15 ft

= 0.5% per foot submergence
= Hg*SOTE

= 75%

= 0075 i/t

= (232 b O, /1b Air

= 19 hrs/day

= AirClm*Coz*pAIR*SOTE*X
= 1581 Ib O, / day

= SOR*[o* ((B* Q* {* Cy— CRY/Cy) * 67

= §14 b O, / day

[Part 3: Fine Bubble Air

L.

53.11

In the event of insuficient nitrification volume or relatively high loadings, supplemental acration may be required.
Any air not supplied in the MBR will be supplicd in a fine bubble pre-aeration basin. The aeration requirements for

this basin can be calculated as follows:

Total Oxygen
Demand, AOR

©ENVIROQUIPS 2008

= 4335 b O,/ day

121109-1-MMS-RQ
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5.3.1.2

5.3.13

5314

5.3.1.5

53.1.6

53.17

53.1.8

53.1.9

5.3.1.10

5.3.1.11

53.1.12

<= Enviroquip
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Total AOR Provided by MBR
Blowers, ACR gvam,

Air Required in
Pre-Aeration Basin, AORp,

Kinetic Correction
Factor, o

Thermodynamic Correction
Factor, B

Temperature
Correction Factor, &

Ambient Pressure
Corrected for Elevation(Psite)

Std. Atmospheric
pressure (Pstd)

Pressure Correction Factor ()

Specifi weight of water at T, Y
Specific weight of water at 20, Yo
Vapor Pressure of water T, Pur

Vapor Pressure of water 20 C, Pyg

Temperature correction Factor, (D

Oxygen Saturation at
Temperature (Cr)

Surface Oxygen Saturation at

Standard Temp and
Pressure (STP), Caps

© ENVIRCQUIP® 2008

= B8l4 b O,/ day
= AQR- AORAVAIL
= 3,521 b O,/ day

(Pre-Aeration required)

= 0.6l
= 095
_ = 1.02
= 14.43

= 1470

= (Psite + 0.007Yyr*H*0.4 -Por)/P std + 0.007%Y,00*H,*0.4- I

= 098
= 6225
= 6232
= (.46

= 034

= CfCyp
= 091

= 8.24

= 9.08

121109-1-MMS-RO

Ibfeu.ft
Ib/en.ft
b/sq.ft

Ib/sq.ft

mg/l
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5.3.1.13

5.3.1.14

5.3.1.15

53.1.16

5.3.1.17

5.3.1.18

5.3.1.19

5.3.1.20

5.3.1.21

5.3.1.22

<= Enviroquip
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Steady state Dissolved oxygen Cope(P 8id - Pogg + 0.007%y 5, ¥HF0.3)P std « Poag)

saturation concentration , Cyo

= 11,01 mg/L

Residual Oxygen

Concentration in Pre-Air, Cy = 20 mg/l

Max Design Operating

Temp, T = 25 °C

Oxygen Transfer

Efficiency per Foot,

SOTEsr = 2%

SWD in Pre-Air Basin = 18 Ft,

PASWD

Standard Oxygen

Transfer Efficiency, SOTE = PAgan * SOTEpr
= 35%

Air Required in

Pre-Aeration Basin, Qpa = AORps* Vfor* (B * ©* * Co Cr)/Cao) * 07T * (1/paie)

* (1/Coy) * (1/SOTE) * {day/1440 min)

= 883 SCFM

Max, Oxygen Uptake Rate = 100 mg/L/Hr

{OUR) Recommended

Actual OUR in Pre-Aeration AOR;, *454000 / (3.785%24*V5,)

Actual OUR in Pre-Aeration = 45 mg/L/Hr At Qperating Point

Confirm 5.3.1.21 <=5.3.1.19 = oK

& ENVIROQUIPS 2008 121409-1-MMS-RO Design Cales, Page 20
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[SECTION 6: CHEMICAL REQUIREMENTS

[Part 1: Sodium Hypochlorite

L

6.1.1.1

6.1.1.2

6.1.1.3

6.1.14

6.1.1.5

6.1.1.6

6.1.1.7

6.1.1.8

Approximately 17 times per year a maintenance cleaning of the membrane cartridges is required for organic fouling.
A 0.25 percent solution of Sodium Hypochlorite is used for this cleaning, and the volume of chemical needed can be

calculated by:

Actual Number of
Carfridges, Cartacr

Volume of Dilute Chemical
Needed per cartridge,
VCART

Total Volume of Dilute
Chemical Needed per
Cleaning, Vrp

Concentration of Dilute
NaOCl, Cppeaocr

Concentration of Stock
NaOCl, CS,NaOCl

Dilution Rate, DRyaoc1

Number of NaOCl

Cleanings Per Year,
CIPN&OC[

Total Volume of Stock
Chemical Needed per
Year, Vegrock

4,800 cartridges

1.53 gal ditute / cart
Cartacr® Veagr

7,344 gal dilute solution
0.25%

12.5%

Csawenci! Comaoes

50

17 cleanings / year

ClPy001 * Vrpw/ DRowoc

2,497 gal stock NaQCl/ year

[Part 2; Oxalic Acid

1.

In case of inorganic fouling (or scaling), the membrane cariridges may need be cleaned with a 1 percent solution of

Oxalic Acid 2 times per year.

@ ENVIROQUIPD 2008
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6.2.1.1 Actual Number of

Cartridges, Carlacr = 4,800 cartridges
6.2,12 Volume of Dilute Chemical

Needed per cartridge,

Vearr = 1.53 gal dilute / cart

©ENVIRCQUIPD 2008 121109-1-MMS-R0 Design Calcs, Paga 22
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6.2.1.3 Total Volume of Dilute
Chemical Needed per
C[Ca.ning, VT,DTL CﬂTtACT * VCART
7,344 gal dilute solution
62,14 Concentration of Dilute
Acid, Cp acig 1.0%
6.2.1.5 Concentration of Stock
Acid, Cs aca 100%
62.1.6 Dilution Rate, DR 4ci Csacia! Cp acia
100
6.2.1.7 Number of Acid
Cleanings Per Year,
CIPgcia 2 cleanings / year
6.2.1.8 Total Volume of Stock
Chemical Needed per
Year, Vrgrock CIP 9 * Vo / DRycig
147 gal stock acid / year
[Part 3: Chemical addition for Nitrogen Removal
1 Methanol addition for Nitrate Removal
6.3.1,1 BOD:TKN ratio <6
63.1.2  Methanol addition required NO

63.1.3 Net Denitrification load, Ny - Nyos.1 - Nerrzan - Navws
Design NO3-Nitrogen to be
denitrified, Npygr 337.35 b N/ day
40.45 mg/L
6.3.14  Methanol to be added {concentration) Nper*3.5
0 mg/ L

6.3.1.5  Methanol to be added
100 % Solution has 792,000 mg/L
of Methanol

© ENVIROQUIPD 2008

129109-1-MM3-RG

{Methanol concentration * Flow*1000000)/792,000

0 gal/ day

Deslgn Cales, Page 23
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6.3.1.6  Design Capacity with S.F = 0 gal/ day

& ENVIROQUIPS 2008 . 121109-1-MMS-RO Deslgn Cales, Page 24
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[Part 4: Chemical addition for Phosphorus removal

6.4.1.1

6.4.1.2

6.4.1.3

6.4.14

6.4.1.5

6.4.1.6

6.4.1.7

6.4.2.1

6.4.2.2

EBPR available

Phosphorus to be removed, Npywgr

With EBPR CPWAS @ 4 % P in sludge

Without EBPR: CPWAS@ 1.5 % P in
sludge

1 Fesric Chloride addition

Fe:P Molar ratio, MR

Ferric Mass Loading

Actual Dosage with 32 % solution
by Weight, FC Dosaga

Ferric Volumetric Loading
(Solution has specific gravity of 1.4)

Ferric Design storage capacity
Peaking factor: 2
Retention days: 30

Sludge Production
Ferric Phosphate { FePOy)

Sludge Production
Ferric Hydroxide (Fe(CH);)

2 Alum addition

Al:P Molar ratio, MR

Alurn Mass Loading

© ENVIROQUIP® 2008

= NO

= Influent P- Effluent P-{ Influent BOD * Y * Cpyas)

= 1.2 mg/L
= 10 b/ day
=

= (Nper* MR * 162.21)/30.97

= 0 1/ day

=0 It/ day

= (FC posape¥(8.34%1.4)

= 0.0 gal/ day
=0 gal

=0 - 1b/day

=0 lb/day

= 1

= (Npygp * MR * 666.5)/30.97 * 2
= 109 lb/ day

121108-1-MMS-R0
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6423  Actual dosage with 48 % solution
b}’ “’t’-ight, ADosage

6424  Alum Volumetric Loading

= 227 b/day

= (A Dosage(8.34%1.2)

{Solution has specifie gravity of 1.2) = 23 gal/day
6.4.2.5  Alum Design storage capacity
Peaking factor: 2
Retention days: 30 = 1,359 gal
6.42.6  Sludge Production
Alum Phosphate (AIPO,) = 40 b/day
6.4.27  Sludge Production
Alum Hydroxide (AI{OH);) = 13 Ib/day
[SECTION 7: ALKALINITY BALANCE |
Influent Alkalinity = 300 mg/L
Efftuent Alkalinity to be maintained = 75 mg/L
[Part 1: Alkalinity consumed during Nitrogen Removal
1 Nitrification
7.1.11 Net Nitrification Load,
Nigeer = 3499 1b N/day
7.1.1.2 Net Nitrification Load, = Nyt (Flow * 8.34)
Nineer
= 4195 mg/L

7.1.1.3  Alkalinity consumed during nitrification
(Per mg of Ammonia nitrified)

2 Denitrification

7.1.2.1 Net Denitrification lead,

GENVIROQUIP® 2003

NNNET *714 mg/L

299.5 mg/L

121109-1-MMS-R0 Design Gelcs, Page 26
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Design NO3-Nitrogen to be
denitriﬁed, NDNET

Net Denitrification load,
Design NO3-Nitrogen to be
denitriﬁed, NDNET

7.123  Alkalinity recovered during denitrification

(Pe

@ ENVIRCQUIP® 2008

r mg of Nitrate denitrified)

= 3374 Ib N/ day
= Npaet/ ( Flow * 8.34)

= 4045 mg/L

= Nypner ¥ 3.57

= 1444 mg/L

121102-1-:AMS-R0
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Alkalinity consumed during Nitrogen
Removal

Alkalinity consumed (nit) -
Alkalinity recovered (denit)

[Part 2: Alkalinity consumed during Phosphorus removal

7.2.1.1

7.2.1.2

7.213

7.2.14

7.2.1.5

7.2.1.6

7221

7222

7.2.23

7.2.2.4

1 Alkalinity consumed by Ferric Chloride

Fe:P, Theoretical Molar ratio required

Fe:P, Molar ratio used, MR

Fe:P Excess Molar ratio, EMR

Excessive chemical added
(M. W of Ferric Chloride = 162.21)

Alkalinity consumed by Ferric chloride
(Per mg of Excessive Ferric chloride)

Alkalinity consumed

2 Alkalinity consumed by Alum

AlP, Theoretical Molar ratio required

ALP, Molar ratio used, MR

AL'P Excess Molar ratio, EMR

Excessive chemical added
(M. W of Ferric Chloride = 666.5)

© ENVIRGQUIPD 2008

155.1 mg/L

1

]

0.0

(MW * EMR * Npyep)/30.97
0.00 mg/ L
0.92 mg/L

Excessive Chemical added * 0.92

0.0 mgfL

1

1

0.0

(MW * EMR * Nppgp)/30.97 *2
0.0 mg/L

121169-1-MMS-RO
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7.2.2.5  Alkalinity consumed by Alum = (45
(Per mg of Excessive Alom)

7.2.2.6  Alkalinity consumed = Excessive Chemical added * 0.45

= (.00 mg/L

[Part 3: Alkalinity Balance

7.3.1.1  Alkalinity remaining = Influent Alkalinity -
Alkalinity consumed during N removal -

Alkalinily consuemd during P removat

= 1449 mg/L
7.3.12  Effluent Alkalinity to be maintaned = 75 mg/L
7.3.1.3  Alkalinity to be added = 0 mg/L
|Part 4: Chemical addition to recover alkalinity |
7.4.1.1  Caustic addition (NaoH)
50 % concentration
7.412  Density of 50 % Caustic solution = 1276 Ib / gal
7413  Alkalinity provided by 50 % Caustic
solution = 0.625 Ib CaCo; / 1b NaoH
7.4.14  Alkalinity to be added = 0 b/ day
7.4.1.5  Caustic needed = {Alkalinity to be added)/ 0.625
= 0 b/ day
= 0 gal/ day

@ ENVIRCQUIP® 2008 121109-1-MMS-RO Deslgn Cales, Paga 29
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MEMBRANE BIOREACTOR DESIGN FEATURES

Flow'

Plant HRT
Design Plant SRT
F:M Ratio

MLSS

Preanoxic Zone

Preanoxic Mixer
Quantity
Electrical

Aeration Zone
Aeration Zone Mixer
Quantity
Electrical
Aeration Zone Air Required
Aeration Zone Blower
Quantity
Design Point

Electrical

Aeration Zone Diffusers

1.0 MGD @ maximum design flux rate, 0.75 MGD
as configured for operation

15.9 Hours
40 Days
.05

MBR Zone 12,500 mg/1
Aeration Zone 10,000 mg/1

145,000 gallons

3 ‘

4.7 HP, 460 V, 3 Phase, 60 Hz
353,000 gallons

3

6.2 HP, 460 V, 60, 3 Phase, 60 Hz
3521 Ib/day

4 (3 operating, 1 spare)

378 cfim @ 9.5 psi
25 HP, 460 V, 3 Phase, 60 Hz

Quantity 320
Air Flow 0-20 cfm each
Postanoxic Zone 114,000 gallons
! Flow for a single treatment tank which is composed of three treatiment trains.

EXHIBIT VII-3




Postanoxic Mixer
Quantity
Electrical

Membrane Zone

Membranes
Cartridges
Cassettes
Surface Area
Flux Average

- Flux Peak

Membrane Zone Air Required
Scour
Biological

Blowers
Quantity
Design Point
Electrical

Permeate Punips
Quantity
Design Point
Electrical

RAS Pump
Recycle Rate
Quantity
Design Point
Electrical

WAS Pump
Quantity
Design Point
Electrical

3
4.7 HP, 460 V, 3 Phase, 60 Hz

75,000 gallons

4,800 (400 per cassette)
12 (9 operating, 3 spare)
15.6 fi* /cartridge
13.35 gal/ft* /day
26.71 gal/f? /day

89 sciim/cassette
814 lbs/day

4 (3 operating, 1 standby)
390 CFM @ 8.9 psi
50 HP, 460 V, 3 Phase, 60 Hz

4 (3 operating, 1 standby)
335 GPM @ 25' TDH
5 HP, 460 V, 3 Phase, 60 Hz

0Q

2 (1 operating, 1 spare)

2,765 GPM @ 15.9' TDH

15 HP, 460 V, 3 Phase, 60 Hz

1
130 GPM @ 25.5' TDH
3 HP, 460 V, 3 Phase, 60 Iz

EXHIBIT VII-3 CONT.
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VIIL

DISINFECTION

Phase 1

No disinfection 1s required.

Phase 2 and 3

Disinfection will integrated with the package plants. It is anticipated that closed pipe
ultraviolet disinfection systems will be used. Additional documentation for the anticipated
equipment is included on Exhibit VIO-1. Installed equipment may be as shown on Exhibit

VIII-1 or equal by another manufacturer.

Phase 4 thra 12

Beginning in Phase 4, TEST will construct a UV building. In addition to housing the blowers
and chemical feed and storage equipment described in Chapter V11, this building will house
ultraviolet disinfection systems. Three (3) units will be installed. The UV systems are
package systems which consist of a channel structure with a flow control weir, submerged

banks of UV bulbs and control systems. There is space dedicated to a future unit.

Design basis for the UV systems are shown on Exhibit VITI-2. Cut sheets are provided in
Attachment A.

VHI-1
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© 2003 Aguionics Inc

World Leader
aviolet Techrnology

Aquionics’ INLINE systems are cost effective
and applicable to primary, sccondary, and
tertiary effluents as well as combined sewer

overflows and stormwater.

very little pressure drop. These systems are ideally
suited for treating process, waste, or reuse water.
INLINE is an excellent choice where space is critical or

flows are high.

INLINE is a trademark of Aquionics Inc EXHIBIT VIII-1




s, TM
L INLINE -SYSTEM FEATURES '
, CONTROLS & MONITORING:
CONTROL CABINET: ¢ Fail-safe UV monitor.
» Epoxy coated steel or stainless steel available, o All functions are microprocessor
o Available with NEMA 12 rating. controlled.
e 20 year design life fransformers and capacitors * Many standard Controls, Alarms, and
to drive high power medium pressure lamps. Input/Outputs are available.

LAMPS & SLEEVES:

¢ Medium-Pressure lamps emit a/f UV
disinfection wavelengths.

¢ Single or multiple lamp configurations,

¢ High-purity quartz for maximum

" transmission.

s One 4000-watt multi-wave lamp is
equivalent to 18 conventional low-
pressure technology lamps.

¢ Lower maintenance cost than LP systems
due to fewer lamps.

SOME OTHER SYSTEM FEATURES: | CHAMBER:

e Safety features include: cabinet interlocks, over- o 316l stainless steel construction.
temperature shutoff, ground-fault protection, and e Compact, perpendicular lamp
numerous alarms and outputs. configuration.

o Mechanical and chemical wiper systems for » Automatic quartz sleeve cleaning. -
automatic quartz sleeve cleaning.. e Access hatches.

e Sample ports and access hatches. .

' Wc:r'ld LEEdEl"
in Ultravinlst Technoloay

21 KENTON QA5 ROAD & ERLANGER, KY 41018 & P B52.3410000 & T 80050440 4 ; BSLISET350 & WM ATRICHIES Cow. R8sy |




Quantity

Peak Design Flow

UV Transmittance

TSS Concentration
Disinfection Limit

Electrical

DESIGN BASIS

ULTRAVIOLET DISINFECTION SYSTEM

3, (2 operating, 1 standby)
0.84 MGD

65%, minimum

30 mg/l, average

<200 FC/100 ml

460V, 3 Phase, 60 Hz

EXHIBIT VIiI-2




DISPOSAL

CHAPTER IX




DISPOSAL

Phase 1

No disposal is required.
Phases 2 and 3

~ Rapid Infiltration Basins (RIBs) will be used for disposal as described in Chapter I, Section
F. It is anticipated that RIB “C” will be the first constructed and subdivided as discussed in
Chapter I Treated wastewater will be pumped from the package plants directly to RIB “C”

using an interim dosing force main.

Phase 4

As part of Phase 4, TESI will construct RIB dosing infrastructure consisting of a dosing
pumping station, dosing flow meters, dosing storage tanks, additional RIBs, and dosing

piping and control valves.

Treated effluent from the UV systems will flow to the dosing pumping station. Two (2)
pumps in the station transmit effluent to the RIBs and dosing tanks. Flow to each RIB is
controlled by an automated control valve. When open, effluent fills the RIB, when closed
effluent fills the storage tank. Effluent is measured at the flow meter located in the dosing

force main downstream of the dosing tanks.

Monitoring wells will be installed to monitor groundwater quality. Location of proposed

wells and suggested sampling is described in the monitoring well report included as

Attachment B,




Design basis for the RIBs, dosing water storage tank and dosing pumps are as shown on

Exhibit IX-1. Cut sheets are provided on Attachment A.
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Measured Infiliration Rate
Design Loading Rate
Application Time

Drying Time

Cycle Length

Number of Basins
Infiltration Area

Dosing Depth

Dosing Rate

Dosing Time

Volume

Detention Time

Quantity
Type
Design Point

FElectrical

DESIGN BASIS

RIBS

DOSING STORAGE TANK

DOSING PUMPS

25.8 ft/day

1.25 in/hr

2 days/cycle

10 days/cycle

12 days

6

79,838 fi* (minimum)
2.5 fi. (maximum)
2,000 to 3,000 GPM

8-12 hours

1,500,000 gallons

24 hours (maximunt}

2 (1 operating, 1 standby)
Vertical Turbine
1,010 GPM @ 42' TDH

15 HP/460 V/3 Phase/60 Hz

EXHIBIT IX-1
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SLUDGE DEWATERING

Phase 1

No studge dewatering required

Phase 2 and 3

Sludge storage tanks will be integrated with the package plants. It is not anticipated that
sludge dewatering other than gravity setting in sludge storage tanks will be required.

Concentrated sludge will be hauled and disposed of at alternate facilities during these phases.

Phase 4 thru 12

A waste sludge dewatering facility (Sludge Building) will be constructed in Phase 4.
Dewatering will allow TESI to produce a sludge cake suitable for landfill disposal. The
source of waste sludge will be acrobic digester discussed in the next chapter. Sludge will be
pumped from the digester and dewatered using a centrifuge. Polymer will be used to
facilitate coagulation and dewatering. The centrifuge package includes a polymer makeup
and delivery system to inject polymer into the centrifuge feed line. Centrate returns to the

head of the plant via drains and the onsite gravity collection system.

The centrifuge equipment package also includes a sludge cake pump to deliver dewatered
cake to the disposal dumpster. The basis of design of the dewatering equipment is given in

Exhibit X-1.
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Quantity

Waste Activated Feed Sludge
Dewatered Cake Solids
Centrifuge Solids Capture
Electrical

Synchronous Speed

Quantity
Type
Capacity
Feed Solids

Electrical

BASIS OF DESIGN
SLUDGE DEWATERING

1

1-2%

25% Minimum

95% Minimum

40 HP, 460 V/3 Phase/60 Hz

3600 rpm

SLUDGE FEED PUMPS

2 (1 operating, 1 spare)

Progressive Cavity, Positive Displacement
130 GPM @ 30 psi

1-2%

5 HP/460 V/3 phase/60 Hz

EXHIBIT X-1.
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XL

AEROBIC DIGESTION

Phase 1
No sludge storage or digestion required
Phase 2 and 3

Sludge storage tanks will be integrated with the package plants. Ti is not anticipated that
sludge dewatering other than gravity setting in sludge storage tanks will be required.

Concentrated sludge will be hauled and disposed alternate facilities during these phases.

Phase 4 thru 12

An aerobic digester will be constructed in Phase 4. The digester prbvides for sludge storage
prior to dewatering and digestion to produce a biologicailly stable sludge with limited odor.
Sludge 1s pumped to the digester from the WAS/RAS list stations. A coarse bubble aeration
system provides air for mixing and digestion. Two (2) blowers are located in the sludge
building. Provisions are included in the design for construction of a future, second digester

tank and additional blower.

Design basis information is shown on Exhibit XI-1.
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DESIGN BASIS

ABROBIC DIGESTION
Volume 235,000 Gallons
Detention Time 38 Days (1)
Air Required 30 CFM/1000 Ft?

(1) Detention time based on cenfrifuge operation at 20 hours/week.

BLOWERS
Quantity 2 (1 operating, 1 standby)
Type Positive Displacement
Design Point 1,005 CFM @ 7 psi
Electrical 50 HP/460 V/3 Phase/60 Hz

EXHIBIT XI-1
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EQUIPMENT CUT SHEETS

Raw Waste Pumps
Comminutor
Screen

Screenings Compactor

Flow Equalization Tank Blowers

Flow Equalization Tank Diffusers

Feed Forward Pumps
Submersible Mixers
Acration Zone Blowers
Fine Bubble Diffusers
Membrane Zone Blowers
Membrane Cassettes
Permeate Pumps

RAS Punip

WAS Pump

UV System

Dosing Pumps
Centrifuge

Sludge Feed Pump
Aerobic Digester Blower

Aecrobic Digester Diffusers
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AL PARKSON CORPORATION

HYCOR ROTOSHEAR

INTERNALLY-FED ROTARY WEDGEWIRE SCREENS




capacity fine screen that was developed

over a decade ago. It has been
continually updated with new deslgn
enhancemments; and today, Is represented by
a complete family of screens. There are over
a dozen models with many application
specific customn features. Opening sizes range
from 0.010" to 0.1007 (.25 to 2.5 mm) and
hydraulic capacities from 450 to over 13,000
GPM (102 to 2055 M*/H). The material
standard is 304 stainless, but 316 and L.
grades are available as well.

Because the Rotoshear screen is a high
capacity screen with many userfriendly
options, it is the choice for efficlent
wastewater screening and improved hy-
product recovery In a multitude of
applications, Heavy-duty models are
available for heavy solids loadings. One, in
fact, handles 25 wet tons per hour In a
slaughterhouse application,

In wastewater treatment plants, the
Rotoshear unit is respected as a fine screen
for pretreatment and primary treatment as
alternative technology to replace clarifiets.
Meat processors, food processots, tannerfes,
textile mills, petrechemical plants, and
recyclers rely on it for product recavery and
wastewater treatment. Pulp and paper mills
use it for fiber recovery and rejects handling.

HIGHLY EFFICIENT OPERATION
The Rotoshear unit is an Internally-fed rotary
wedgewire cylindrical screen that operates
with minimal attendance, Influent enters

The Hycor® Rotoshear® screen is a high

through the inlet and flows into a headbox.
The headbox fills and the influent cascades
over the weits and contacts two sides of the
rotating cyiinder screen. As the influent hits
the turning screen, the solids are caught
inside the cylinder and the liquid passes
through the screen into the process or on for
further treatment, Diverters on the cylinder
move the solids along the length of the
screen to discharge, The unit is equipped
with spray bars to clean the screen when it's
not In contact with incoming flow.

WEDGEWIRE CONSTRUCTION
MAXIMIZES CAPTURE
The Rotoshear screen is constructed of
quality 304 stainless steel wedgewire,
recognized for its ability to handle stringy
fibers, greasy solids and high concentrations
of suspended solids without blinding, It is
COITOSion-
resistant, durable,
and will give
years of trouble-
free service. The
entire wedgewire
cylinder is
surrounded by
stainfess ribbing for stability and long life.
But wedgewire for high capaclty
capture is only part of the story. The Hycor
Ratoshear unit Is created with & precise
relationship of headbox size to cylinder

length which creates a drying zone to allow
free drainage of screenings as they travel
along to discharge.

BUILT FOR HIGH CAPACITY

The standard municipal Rotoshear unit
headbox is an open tub style with a double
weir that easily handles high flows while
minimizing surging. There Is ako a “medlow”
headbox style, with a flatter bottom, deslgied
to handle heavy or large solids in medium to
low flow in industrial apphcations

SPROCKET AND CHAIN DRIVE
DESIGNED FOR LONG YEARS
OF SERVICE

The Rotoshear unit employs positive drive
operation, with the chaln
driving the screen. The
chain is durable steel with
stainless avaflzble as an
option. Manual chain oilers
are standard for longer
chaln life and ease of maintenance.

The entire operafion is driven by an
efficient gearmotor — in sizes from 1/ to
5 HP. Explosion-proof motors are aiso
available,




FAST, EASY INSTALLATION
Standard Hycor® Rotosheat® units are
shipped assembled —~ only piping, power and
water require on-site connections. Rotoshear
screens ate available with custom options to
simplify installation. These include flanges,
support legs, and drain pans to make the
unit free standing, and end enclosures are
available to control odors.

AUTOMATIC SPRAY CLEANING
The Rotoshear unit has two sepatate spray
systemns: an internal spray to clean the
screening surface of the cylinder, and an
external spray system to keep the screen
openings clear.

The spray system Is designed for easy
nozzle cleaning. Spray bars in many units
have snap-action connectors that automatically
lock in place for easy access and replacement.

PROTECIED AND
OPERATOR FRIENDLY
Hycor equipment Js designed to be safe and
protect the operator. All rotating paris, such
as trunnion wheels and chains, are
completely enclosed. Screern covers protect
the rotating screen and Interiock switches
disengage the motor if covers are lifted
while the equipment i3 In operation.
Strategically positioned lube poris
provide easy access for greasing trunnion
wheels and stabilizer pads.
A cleanout port allows the headbox to
be thoroughly cleaned and drained.

AUTOMATIC OPTIONS

‘The Rotoshear screen requires very little
operator attention, and with optional control
panels and solenoid valves, the unit can be
equipped for automatic on and off operation.
Sprays can he set to perform automatic
washdown at timed intervals.

Model Length Width Height Hp
HRS2448 93 (2362) 41 (1041 33 (838) 11, (37)
HRS3648 1101, (2807) 51(1295) | 4741217y | 14¢37)
HRS3672 1341/, (3416) 51(1295) | 48 (1219) 1, (37)
HRS3696 1681/, (4051) | 524, (1334) | 48 (1219) 1(.75)
HRS4860 1361, (3462) | 831, (2121) | 643/, (1645) 1(75)
HRS4872 1481, (3767) | 8314, (2121) | 643/, (1645) 1(75) |
HRS4884 1601, (4071 | 831, 2121y | 643/, (1645) 1(75)
HRS4896 1721/, (4376) | 831/, (2121) | 643/, (1645) 1(75)
HRS6072 1467/, (3759) 00 (2286) | 801, (2045) 1(75)
HRS6096 1707/, (4318) 90 (2286) | 801, (2045) | 114 (1.11)
HRS60120 | 1941/, (4940) 90 (2286) | 80V, (2045) 2(1.5)
HRS60160 | 2353/, (5988) 87 (2210) | 801/, (2045) 2(1.5)
HRS80160 | 2471,(6287) | 107 (2718) | 100, (2563) | 3(2.2)

All dimenslons are approximate and rounded up to the nearest 1/4”,




ROTOPRESS®

Screenings Compactor

BAR/FILTER
SCREEN

The ROTOPRESS dewaters wet screenings from a bar/filter
screen, greatly reducing disposal costs.

Lower operation and maintenance costs result from
eliminating manual handling of the solids and reduction of
the volurie going to landfill, Savings plovxde a fast pay-
back of the initial ROTOPRESS investment.

The fully-enclosed ROTOPRESS minimizes odors, insect
problems, and unsanitary handling to protect operating
personnel.

The low-hotsepower imofor produces high pressing thrust,

The optional discharge extension transports screenings
additional distances, while it increases dryness.

A spring-loaded cozmtezfo: ce, for use where space is
limited, also increases compaction.

The ROTOPRESS can be operated manually or in conjunction
with mechanical bar or rotary drum screens,

The ROTOPRESS reduces the volume of screenings up to
75%, and depending on the nature of the feed solids,
produces 40-50% dry solids in the discharge.

p—— - —rrereitn. @ —— ——

DUMPSTER




FEATURES

BENEFITS

Integral spray header

Less organics in discharge t6 landfill

Adjustable counterforce (optional)

Enhanced dryness

Automatic ovérflow system

Inlet does not overflow when feed solids are fess than 8%

Hardened screw surface

Less wear in abrasive applications

Simple construction

Low maintenance

Standard materials of304 stainless steel

Corrosion resistance for long life

Capacity: 35-140 cu.ft., / hr,, depending on screenings composition

SPECIFICATIONS

Weight: 463 lbs
DIMENSIONS -
spray water
Infet = T
TOP SIDE feed
r - =
JE : o
~ w E N
= 1
: ' &‘filtra,le '=&'—— .
outlst
Motor: 2 HP - 2307460V : 4" ¥
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7.2.4 Com-paK Plus Dimensional Overview

BB Series
. 38.1" N _ 30.7". ’
f
0
=t
hd
DB Series
Malntenancs
46.9' Slda

a3.5"

571

Com-paK Plus Series

Com-paK | Omega - Maximum Ratings “Conn. | Max.
Plus Plus . |- e o gjge | Est
Model Blower | 1 Pressure | Speed . '-"M@t,_Ol‘;"‘ ;DN ” n. Welght
o Model .| - psig | rpm. | hp- | Lbs.
BB53-C 21P 15 6200 15 50/2 | 503

<

(8868-0 ) 2op 15 6000 20 |65/25| 637
BB3EC 23p 15 5800 20 |65/25]| 653
DB130-C 41P 15 5000 40 80/3 | 1115
DB165-C 42P 526 15 4800 50 | 100/4 | 1390
L ——

@5235-0) 43P 752 15 4500 50 | 100/4 | 1450




More air flow

TECHNICAL

PROPOSAL With less energy
Project Reference: Flow EQ Blower A Prepared By: SCH
Location: Headworks Bldg Date: 12/03/10
Customer: 319-139

KAESER

Com-paK Plus BB 68C | 22P
Rotary Blower Package

Gauge pressure application

For an oil-free conveying medium
Available with CE Manufacturer's Declaration within the meaning of Machinery Directive 88/37 EG, a. I B

Gas handled Dry Air
Effective inlet air flow Q 1 at design point 180 icfm
Inlet flow at standard cogtgrgf'a??cso:nditions 14.7 psia, 68 °F and 36% RH 180 scfm
Blower speed at design conditions: 5435 rpm
Design conditions:

Inlet pressure (absolute) 14,7 psia

Inlet temperature 68 °F

Pressure difference 10.3 psig

Discharge pressure (absolute) 25.0 psia

Discharge temperature 196 °F

Blower shaft power i1.1 bhp
Motor rated power 15.0 hp
Motor enclosure TEFC
Motor voltage / frequency 460V/ 60Hz
Type of cooling Air cooled
Connection size 21/2"
Volumetric efficiency 0.82

with enclosure

Estimated noise level 70 dB(A)

to DIN EN ISO 2151, figures * 3 dB(A)
with sound insulated piping
Dimension (L x W x H) inches 38 x 31 x 46

Estimated Weight ca. 672 Ibs

V 7.2 AD VERSION 24/01/06 T1
Kaeser Compressors, Inc.
P.0. Box 946
Fredericksbhurg, VA 22408
Tel.: (540) 898-5500 Fax.: -5520




More air flow

TECHNICAL
With less energy OMEGA:I_:BLOWERS

PROPOSAL
Project Reference: Flow EQ Blower B Prepared By: SCH
Location: Headworks Bldg Date: 12/03/10
Customer: 319-139

KAESER

Com-paK Plus DB 235C / 43P
Rotary Blower Package

Gauge pressure application

For an ocil-free conveying medium
Available with CE Manufacturer's Declaration within the meaning of Machinery Directive 98/37 EG. a. 1l B

Gas handled Dry Air
Effective inlet air flow Q 1 at design point 532 icfm
Infet flow at standard conditions: e 147 psia, 68 °F and 36% RH 532 scfm
Blower speed at design conditions: 3310 rpm
Design conditions:
Inlet pressure (absolute) 14.7 psia
Inlet temperature 68 °F
Pressure difference 10.3 psig
Discharge pressure (absolute) 25.0 psia
Discharge temperature 192 °F
Blower shaft power 30.3 bhp
Motor rated power 40.0 hp
Motor enclosure TEFC
Motor voltage / frequency 460V/ 60Hz
Type of cooling Air cooled
Connection size 4"
Volumetric efficiency 0.85
with enclosure
Estimated noise level 69 dB(A)

to DIN EN ISO 2151, figures £ 3 dB{A)
with sound insulated piping
Dimension (L x W x H) inches 47 x 44 x 57

Estimated Weight ca. 1526 Ibs

V 7.2 AD VERSION 24/01/06 T1
Kaeser Compressors, Inc.
P.O. Box 846
Fredericksbhurg, VA 22408
Tel.: (540) 898-5500 Fax.: -5520
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FLYPS2.19.7.0 {20040913)

NPSHre = NPSH3% + min, operational margin
Performance with clear water and ambient temp 40 °C

PRODUCT
roSEE | PERFORMANCE CURVE NP3102.980
DATE PROJEGT CURVE NO ISSUE
2010-12-03 318-139 Feed Forward 63-463-00-3730 3
11-LOAD  3/4.LOAD  1/2-LOAD |RATED IMPELLER DIAMETER
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The compact ABS submersible mixers have been designed fora
wide range of applications. The units are suitable to achieve flow
pattern in large tanks and open waters for mixing and stirring ap-
plications.

Construction

The submersible mixer is designad as a compact, water pressure-
tight unit including propeller and integrally casted installation
bracket for the attachment on the square guide tube. Different
versions with a bracket for vertical angle adjustment, a flushing
systern {eption] for the mechanical seal and / or & flow ring can be
chosen,

The mixers are available in two standard material versions:

EC = cast iron version, CR = stainless steel version

Moter
Squirrel cage, 3-phase, 8-pole 60 Hz, insulation class F .
(155 °C/ 311 °F), max. submergence 20 m (66 ft). Motor data
Propeller Motor A35/8 ALs/8
Techniczlly optimized, axially operating 2- or 3-blade propellers Rated power (kW] 3.5 (4.7 hp) 4.6 (6.2 hpl
with very good self-cleaning effect for vibration-free operation. The Rated current at 460 V 1A] 8.7 10.3
propellers are designed to achieve high thrusts and therefore a —
high flow capacity in sxial direction. Speed [min™) 858 841
Metor efficiency (%] 76 77

Solids deflection ring P fact 0.64 0.74
The patented solids deflection ring protects the mechanical seal owertactor ' ’
fram damage by ingress of solid or fibrous matter, .

Mixer performance table
Bearings [ :

All bearings are lubricated-for-life and mainterance-free, with a Bl

I3

calculated life time of more than 100,000 h. - —
4021 1.9 (2.5) 35(4.7)

Shaft sealing 4022 2.2{3.0 35047
Mechanical seal: Silicon carbide / Silicon carbide. 4073 2.7 (3.6] 35 (4.7)
0-Rings / lip seals: NBR. ‘ o —

e - YV 3.4 (4.6) 4.6(6.2)
Seal moenitoring 4031 4.4 (5.9 4£.6(6.2)
Di~system with a sensor in the il chamber and junction box, AL 15(2.0) 3.504.7)
Temperature monitoring AD42* 1.7(23) 3.5(4.7)
TCS-Thermo-Cantrol-System with thermal sensors in the stator AD43* 2.1(2.9) 3.5[4.7)

1 [ )
which open at 140 °C (284 °F). A 2.6 [35] 76162
Cabte: 10 m {32.8 ft} sewage resistant CSM material. Type: HO7RN. 4051 3.4 [4.6) 4.6(6.2)
*with flaw ring
Options: Explosion-proof version, flow ring, sesls in viton, cable Material comparison: Europe f USA
protection sleave, PTC or PT 100 in the stator, EN 1561; EN-GJL-250 ASTM A48: Class 35 B
Accassories: Lifting bracket, vertical angle adiustment, shock EN 1563; EN-GJS-400-18 ASTM Ab36, 60-40-18
absorber, vortex shield, flush system for the mechanical seal. 1.4021 ASTM / AIS) 420
Weight: Without flow ring: 96 kg (212 (hs). With flow ring: 102 kg 1.4400 ASTM/AISI 316
(225 lbs). 1.4404 ASTM /AISI 316 L
DIN 17 445; 1.4408 ASTM / AISI CF-8M
i DIN 17 £40; 1.4571 ASTM [ AISI 3146 Ti

Materials

2 EC (castIr

Motor housing EN-GJL-250, painted

Sliding bracket EN-GJL-250/EN-GJS-400-18 painted, polyamide 1.4408 / polyamide (CF-8M)
Motor shaft 1.4021 [AIS] 420) 1.4404 [AIS| 314)

Propeller 1.4571 [AISI 314) 1.4571 [AIS) 314]
Fasteners 1.4401 (AISI 3186] 1.4401 [AIS| 314)

We know how water works

ABS submersible mixer R 400, 40 Hz GB 2009-08-10 | We reserve the rights to alter specifications due to technical developments,
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TECHNICAL

More air flow

PROPOSAL With less energy
Project Reference: 319139 Prepared By: SCH
Location: Aeration Zone Date: 12107110
Customer: 319139

KAESER
Com-paK Plus DB 130C !/ 41P
Rotary Blower Package

Gauge pressure application

For an oil-free conveying medium
Avallable with CE Manufacturer's Declaration within the meaning of Machinery Directive 88/37 EG, a. lI B

Gas handled Dry Air
Effective inlet air flow Q1 at design point 378 icfm
Inlet flow at standard conditions:

° Standard conditions 14.7 psia, 68 °F and 36% RH 378 scfm
Blower speed at design conditions: 4535 rpm
Design conditions:

Inlet pressure {absolute) 14.7 psia
Inlet temperature 68 °F
Pressure difference 9.5 psig
Discharge pressure (absolute) 24.2 psia
Discharge temperature 180 °F
Blower shaff power 201 bhp
Motor rated power 25.0 hp
Motor enclosure TEFC
Motor voltage / frequency 460V/ 60Hz
Type of cooling A Air cooled
Connection size 3"
Volumetric efficiency 0.88
with enclosure
Estimated noise level 72 dB(A)
to DIN EN ISO 2151, figures % 3 dB(A)
with sound insulated piping
Dimension (L X W x H} inches 47 x 44 x 57
Estimated Weight ca. 1239 |bs

i V 7.2 AD VERSION 24/01/06 T1
Kaeser Compressors, Inc.
P.O. Box 946
Fredericksburg, VA 22408
Tel.: {540) 898-5500 Fax.: -5520
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PRODUGT SPECIFICATION SHEET

EDI FLEXAIR® MiniPanel™ Diffuser

Fine Pore Flexible Membrane Technology

NN EEEREEEREE I B A N IR R R T I I R I N I I I B RN B B DL B B L B L

High Oxygen Transfer Efficiency for Maximum Customer Value

- Highest horizontal projected diffuser area  + ABS and PVC construction for maximum
for maximum OTE performance chemical, temperature, and UV resistance

+  Efficient geometry supports high density Spectrum™ Saddle Mount provides maximum

installations of over 65% floor coverage mechanical integrity, ease of installation and
maintenance, and abillity to relocate or add
diffusers for process modifications

+ Precision die cut openings for high
oxygen transfer, uniform air release, and
low operating pressure + Non-buoyant design for reduced stress on

. Nano Pore™ Micro Pore™ and mounting connection

Standard perforation options available for +  Spectrum Saddle Mount mounts on any pipe

engineered OTE and operating pressure material (PVC, ABS, CPVC, S8S, etc.)
requirements +  Available In 4, 6, 8-inch and 110 and 160-mm
« Advanced technology premium quality pipe sizes

membranes available in EPDM, urethane,
or special polymer blends, plus BioShield™
and BioCide™ technolegies for reduced
fouling and maintenance

«  Nominal 4.75-inch (117 mm)
diameter x 54-inch (1359
mm) length for a total
active membrane area
equal to 366 in? (0.236 m?)

+ Integral triple check valve
design prevents entry of liquid/
solids into piping. Ideal for on / off
applications

+ Resistant to fouling and plugging for low
maintenance

0

-t
-

Membrane Support Tube

2, Flexible Membrane Media featuring Top-Half Only Perforation

Reuseable, Non-Metallic Membrane Retainer Clamps Standard
{Stainless Steel Clamp Optional)

Check Valve Feature with non-Perforated Membrane Area

Air Distribution Orlfices

Internal End Plug

Die Cut Perforations

W
»

e o

www.wastewater.com 3
Environmental Dynamics Incorporated JEARS

]

041807




PRODUCT SPECIFICATION SHEET

EDI FLEXAIR® MiniPanel™ diffuser is a unique The FLEXAIR MiniPanel diffuser is constructed of
fine pore, flexible membrane diffuser that provides PVC or ABS for maximum chemical resistance and
superior operational flexibility and oxygen transfer mechanical durability. ABS construction is recom-
efficiency compared to other membrane or rigid fine  mended for high temperature applications or where
pore {ceramic) diffusers. cold temperaturs durability is required.

The MiniPanel diffuser features an exclusive top-half The FLEXAIR MiniPanel diffuser is exclusively
only perforation design. This design produces opti- available with the Spectrum Saddle Mount for maxi-
mum oxygen transfer efficiency performance. A full mum mechanical durability and ease of installation
366 in2 (0.236 m?) of perforated area is provided with and maintenance. Unique to the Spectrum Saddle
a single MiniPanel diffuser (732 in? [0.472 m?] per dif- Mount is the ability to relocate or add diffusers to
fuser assembly). The geometry of the diffuser sup- match process demands. This feature allows the
port high diffuser density applications over 65% floor aeration system to be reconfigured to maich the
coverage when the highest oxygen transfer efficiency specific oxygen demand or air handling require-
is desired. ments of the process. This is particularly beneficial
in BNR applications were tight dissolved oxygen
Unigue to the FLEXAIR product is the ability to con-  control is paramount. System expansions are also
figure the diffuser for the objectives of the application.  easily accommodated with this feature.
The MiniPanel diffuser may be configured with a stan-
dard, micro pore, or nano pore membrane for opti- For additional information on the FLEXAIR
mized OTE and operating pressure performance. All  MiniPanel diffuser or other EDI products, contact
FLEXAIR diffusers are configured with premium qual- EDI, visit our website at www.wastewater.com or
ity membranes that are engineered by the Membrane  contact a local EDI representative.
Technologies division at EDI. Alternate membrane
materials and perforation patterns are available for gy [y ARl R R Bl

non-standard industrial or municipa[ app]icationsl 6770200, 7041219, 5032325, 2028914, 028201159, 02773737.8, 05103593.0
and Patents Pending.

An integral trip[e check valve feature prevents the Trademarks belong to Envirormental Dynamics Inc and thelr respective trade-
e s . . . mark owners and may not be used without written parmission.

backflow of liquid into the diffuser and piping. The

FLEXAIR MiniPanel diffuser is ideally suited for on/

off applications and requires minimal maintenance for

jong-term performance. . . .
TOP WEDGE Diffuser Length 110.3" to 117" (2802mm to 2970mm)

MEMBRANE CLAMP

T Nominal, NON PERFORATED AREA - / ™\ SPECTRUM SADDLE MOUNT

4.8 {éﬂfgmm] BOTTOM WEDGE AIR LATERAL
Duplex Dry Welght = 32 Ibs A. Active Perforated Area= 732 In? (0.472m?)
Duplex Operational Welght = 2.8 Ibs B, Length Conirolled by Pipe Size
Lol Madel* Typical Airflow Continuous** | Typical Airflow Membrane DWP**
B e Standard 0-20 scfim_(0-32 Nm®/hr) 6.7-17.8 In H,0 (1.7-4.4 kPa)
g Micropore 0-10 scfm _{0-16 Nm>/hr) 7.8- 19.2 In H,0 (1 9-4.8 kPa)
“Nanopore 0-5 scfm_(0-8 Nm™/hr) | 20.4-27.5 In H,0 _(5.1-6.8 kPa)

* For Standard Oxygen Transfer Data, Please refer to the SOTE Spec Sheet
% Typical values shown; Speclal membranes & unit designs available

. Environmental Dynamics Inc. For Parts Information: For System Information:
5601 Paris Road ~ Columbia, MO 65202 parts@wastewater.com systems @wastewater.com
USA 573-474-9456 www.diffuserexpress.com www.wastewater.com
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More air flow

TECHNICAL

PROPOSAL With less energy
Project Reference: Membrane Zone Blower Prepared By: SCH
Location: UV Building Date: 12/08/10
Customer: 319139

KAESER

Com-paK Plus EB 420C | 53P
Rotary Blower Package

Gauge pressure application

For an oil-free conveying medium
Available with CE Manufacturer's Declaration within the meaning of Machinery Directive 88/37 EG, a. 1 B

Gas handled Dry Air

Effective inlet air flow Q 1 at design point 890 icfm

Inlet flow at standard co&g:g;?g Sonditions 14.7 psia, 68 °F and 36% RH 890 scfm

Blower speed at design conditions: - 2820 rpm

Desngn conditions:
Inlet pressure (absolute} 14.7 psia
Inlet temperature 68 °F
Pressure difference 8.9 psig
Discharge pressure (absolute) 23.6 psia
Discharge temperature 174 °F
Blower shaft power 44.4 bhp

Motor rated power 50.0 hp

Motor enclosure TEFC

Motor voltage / frequency 460V/ 60Hz

Type of cooling Air cooled

Connection size 6"

Volumetric efficiency 0.85

' with enclosure
Estimated noise level ' _ 71 dB(A)

to DIN EN ISO 2151, figures + 3 dB(A)
with sound insulated piping
Dimension (L. xW x H) inches 61 x 588 x 70

Estimated Weight ca. 2440 Ibs

V 7.2 AD VERSION 24/01/06 T1
Kaeser Compressors, Inc.
P.Q. Box 946
Fredericksburg, VA 22408
Tel.: {640) 898-5500 Fax.: -5520




¥ 3 S
K Ty = R (T BV T S W B T
| COEHSON S s ETERS Can)
e = Ak Pl
— PR —— S
e ES T S ero S TS Serma o K7
AR dmboalau i
g 1 AL | a0 Jad
MIIA AN
\N | = s (D B,
¥ LTS W0 3, TV TS
- Iﬂﬁ ANFCHOYLLY 3000
i
&
ISV INVHERGN e | H Yo
B
Wm— :ﬂ ROIWDANNGS Tclid ZL m %
AvIREd HIMOT b el e g & =
u i =53 1Y
. _ 5 o
; i oo @ || ] i
E g e L %EHJ.BE&@/ .\ m|||n|§!|;||§¢/ 4 3
= ¥IEd H3ddn ' \ (L) + Lo
" NO i, TVLA0 I35
NYHO 9MILr ; 3 r
S HOSANY | _@ | T e,
NYHD ONILETY I 2 3
35¥D H3ddN ] £ _’
"
!
b P : Zad 3009 i ,w 1
;ﬁl 35v0 InvuEnan Heal] .
\. ! LTHOVEE LB0MdNS ..\
| 3did Acns

\ : \ 137 39VIS ORL -1~
LM 39¥IS 3NO C—61 H

—

=
AZIA NY 1d

7
1

¢ ITINS KO ¥, TV13Q T3S
|—— """ Al YEZNIEYLS / Idid 3OS

S S

» CEENINRODTY,
F-8

TEONIMVHG ALY ONVY NYId 103r0Nd 23S
SNOILNANIC D1403d5 LAAM0HL $04 AIND SNOLLYONINODIY
TYHINID AV SKOISNGNIO I0NIWNOTIY L

AN
NI A5 EA o

/a.e.c AIRIVHG LNONS

Adid WEZMIEVLS / 2did 300D

‘83LON

» GQNAN0IR
Ky L

T 0o

NOWL2INKGD Eﬁ:ﬁm\

JAsv) 3NVHENEN




Company: CABE Assoclates Inc
Name: SCH
Date: 12/8/2010

319-13¢
Permeale Pump

Size: 84B-B-1

Type: 80-SERIES
Synch speed; Adjustable

Curve: 84B-B-1
Specific Speeds:

Dimensions:

Pressure. ---
Sphere size: 1.251n

335 USgpm
2611t
B84%
329hp
7721t

Shutoff head:

3461
Shuioff dP: 15 psi
in flow: -
BEP: 65% @311 USgpm
NOL. power:
3.63 hp @ 432 US gpm

Max power:
20.1 hp @ 728 US gpm

Speed: 1290 1pm
Pia: 8.25in

Impeller: 8882A

Ns; ---
Nss: ~-

Suction: 4in
Discharge: 4in

Power:

Pump Data Sheet ::Gorman-Rupp IND 60Hz

GORMAR-RUPP
PUNMPS

AR

Head: 251t

Temperature: 60 °
Vapor pressure; 0.2563 psia
Atm pressure: 14.7 psia

Standard: NEMA -

Speed: ---
Frame: ---

Enclosure; TEFC

Eye area: —- Sizing criterfa: Max Power on Design Curve
125~ o
2400 rpm
100
~
hY
N
L A
N £ 2 >
o ~N A
s 60 25hp
I v
“20hp
50
“. 15hp
1290 rpm
1150 rpm p
2B ————2q
|
38 ~ W0 200 300 400 500 800 700 o
/‘
£ 20 //
o |
T 10f}—-— — R — ey e e B
(7] S
g N
< 100 200 300 400 500 600 700
US gpm

This curve Is provided for preliminary selection only. Please consult factory before making final pump or motor selectfons.

Head
pm ft
1290 19.9
1290 251
1290 286
1290 314
1290 329

Efficiency Power
% hp

58 349
684 3.29
63 3.03
&7 272
47 235

Selected from catalog: German-Rupp Industrial Pumps.60 Vers: 4.62




PRODUCT TYPE
FLYGT PERFORMANCE CURVE NP3153.180 LT
DATE PROJECT . CURVE NO ISSUE
2010-12-08 R hS 63-622-00-7520 6
TH-LOAD  3A4-L0AD  1/2-LOAD |RATED IMPELLER DIAMETER
POWER ..... 15 hp 237 mm
POWER FACTOR 0.73 0.67 0.55 |STARTING
EFFICIENGY §7.0% | 88.0% | 87.5% |CURRENT.. 101 A [MOTOR# STATOR  REV
MOTOR DATA - CURRENT 22 A | 21-18-BAA ’ 05YSER | 11
COMMENTS INLET/OUTLET @}Eg) 1155 rom FREQ. |PHASES| VOLTAGE POLES
-/10 inch TOT MOM.OF Pm 160Hz| 3 | 460V 6
P, THROUGHLET | INERTIA... 0.14  kgm2[GEARTYPE RATIO
— BLADES 3 - -
w [i'd
18 4" = g e
~~— T E E”.
Q: 16 N - == S = — = %
. O =
T B B = e
= I
\%
8 12 o
10 =R
g =
ol 5 3
DUTY-POINT FLOWusgpm; HEAD[R]  POWER[Rp]  EFF.[%]  NPSHrelf] O %
1 2765 15.9 166 ( 145) 674 {7168) 258
BEP. 2704 16.3 167 { 148) 674 (78.8) 268 NPSH
e =
[f] 5.
~ M| =3
N £
TP b o
%0 o R
J/Q\ \"—"‘—'—-—. o
—
N ] =
25 P 25 A EFF;
AN [%]
\\
a T~ 1
< 20 g 20+ 80
0] I L]
\
T P \ T 70
15 / 1 ~ \\ 15 4+ 60
/ \\ \\\\ Leo
/ \ Nt} ol
10 10 4 40
V4 \\ o)
v /{ N[ T
o~ A N
D 5 5+ 20
2 7
g 7 +10
=2 0 / 0+ 0
3 0 500 1000 1500 2000 2500 3000 3500  [USgpm]
o FLOW
B
[T
NPSHre = NPSH3% + min, operational margin >
FLYGT
Parformance with clear water and ambient temp 40 °C CU RVE




FLYP82.19.7.0 (20040913)

PRODUCT TYPE
FISGE= | PERFORMANCE CURVE CP3057.181  |HT
DATE PROJECT CURVE NO ISSUE
2010-12-086 319-132 WAS 63-254-00-5160 2
1/1-LOAD  3/4-LOAD  1/2-.LOAD |RATED IMPELLER DIAMETER
POWER ..... 2.7 hp 101
POWER FACTOR 0.89 0.84 0.75 |STARTING mm
EFFICIENCY 775% | 805% | 81.0% | GURRENT.. 19 A IMOTOR # STATOR  REV
MOTOR DATA N —  |'Crment.. 36 A | 13-08-2BB | 0fY 10
COMMENTS INLET/OUTLET RS»;?;D 3290 rom FREQ. |PHASES| VOLTAGE POLES
NEVACLOG -/ 2inch TOT.MOM.OF PM 160Hz| 3 | 460V 2
IMP. THROUGHLET | INERTIA ... i GEARTYPE RATIO
) NO. OF
1.8 inch BLADES 1 - _—
[he] i
S — o g
3.0 Py — =
| e é %]
r 25 — —— O %
L /——-""""-— _____,__.—-—-—*_'—'_
= 20 £ I e il
8 /"""'__'—.—F—F_—- E' .
1.5 5 &
2 a
il g 5
DUTY-FOINT FLOWuses]  HEAD[]  POWER[mp]  EFF.[%]  NPSHref] O =
1 130 25,5 308 ( 244)  27.3 (34.5)
BEP. 110 30.4 288 ( 235 285 (36.0)
[
il g
o
&
w
70 A 7
\ b
N r
60 EFF.
\ [%]
50 I
0 ~
w \\
I 40-— < 40
\:‘*—-. S
y 30
/ / _._-——".—"‘"'_'— i 1 S—:\-_\\
20 // va sl \Q < 20
pd \\\
4 N~
10 // S 10
/
0 0
0 20 40 60 80 100 120 140 160 180 [USgpm]
FLOW
F%
Performance with clear water and amblent femp 40 °C C U RVE
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TROJAN UV Mrt?liai:ip:ls\n?;tewater Disinfection Equipment

WATER CONFIDENCE™ H
I H Project Name: Wannendale WWTP
A 3020 Gore Road i
H | ondon, Ontario N5V 4T7 f auote Number:
f; 1-888-220-6118 :

E UV SYSTEM DESIGN PARAMETERS GUARANTEED PERFORMANCE

| Peak Design Flow 1.68 MGD Validated UV Dose > 30,000 uWs/cm®

i UV Transmittance 65 %, minimum Disinfection Limit < 200 FC/100 ml, based on
TSS Concentratlon _ 30mg/l,30-day average ;. o 30 day geometnc mean

EQUIPMENT DETAILS Two {2) Trojan model D3300K

+ Four (4) complete UV systems supplied with Type 304 Stainless Steel Channel, Module Support Rack, Level _i
Control Weir, Transition Boxes, Monitoring System, Spare Parts Package, Operators Kit and Maintenance |

Rack. Two banks per channel, two channels in parallel.
6 Type 316 Stainless Stee! Modules per bank supplied, containing 2 UV lamps each — Total of 48 UV lamps
Each UV module weighs 30 pounds and is easily handled by one person I
Each UV module has a standard 120V piug and 10 foot weatherproof cable for connection to GFl receptacle | B
6 Qutdoor-rated GFI Power Distribution Receptacles supplied (one for 2 modules) B
Each lamp consumes 87.5 Watts — Total system power requirement of 4200 Watts 38.04 amps * :
Lamp on/off status indicated on each UV module using LED indicators
Monitoring System provided for local indication of UV intensity, lamp age and alarms
Remote indication of UV intensity and low UV intensity alarm available
Monitoring System requires 120V, single phase, 2 wire plus ground, 5§ amp power supply
Please refer to the e sed drawmgs and specnﬁcatlons for fu]l desngn detalts and requ1rements

COMMERCIAL DETAILS

Comprehensive Lamp Warranty: Fult replacement (non pro-rated) up to 12,000 hours

System Warranty: 12 months after start-up or 18 months after shipment, whichever occurs first

3 Copies of Shop Drawings and O&M Manuals will be supplied

Equipment Delivered 3-5 weeks after release for fabrication (approved shop drawings)

Prices do not include any duties or taxes that may be applicable

Prices are FOB factory, freight paid to jobsite
Start-up and Tralnlng provrded by Tro;an certiﬂed foca[ servace prowder

? SELLING PRICE

| Please contact me if you have any qusstions about this design. 1 look forward to working with you on this project.

_ Jeff Mancini Pheone: 302-659-4016
| Rep Company: Kappe Associates : 302-652-4023
| Email; imancini@kappe-inc.com

I Additional Information:
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VERTICAL TURBINE PUMPS

SINGLE STAGE PERFORMANCE
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EFFICIENCY CORRECTIONS,,, DIMENSIONS TECHNICAL DATA
{Inches}
NUMBER OF | EFFICIENCY r 10" COLUMN DATA VALUE
STAGES CHANGE MAXIMUM OPERATING SPEED 2000 RPM
1 -2.0 POINTS * MAXIMUM NUMBER OF STAGES 16%%
2 -1.0 POINTS 17.50 PLUMP SHAFT DIAMETER 1% IN,
3 NG CHANGE { IMPELLER EYE AREA 24.80 5Q. IN.
4 NO CHANGE MAXIMUM SPHERE SIZE 100N . |
B NO CHANGE 6.00 K: (THRUST FACTOR} 8.41 LBSJFT. -
6 OR MORE NO CHANGE I Ka (ROTOR WT. PER STAGE) 37.60 LBS,
MiNMun: | BOWL WT. (FIRST STAGE) 376 LBS.
. BOWL EFFICIENCY 14.00 0. | WATER BOWL WT. {EACH ADD'L. STAGE]} 138 LBS.
MATERIAL CHANGE > a U LeveL ALLOWABLE SHAFT STRETCH S3INEE o
CAS Py W (FIRST STAGE) 3,55 LBS.FT.. .
el hoN 2.0 POINTS 20.18% 24,50+ WKZ (EACH ADD'L. STAGE) 333 LBS.FT2 2|,
EDCJ. | NOCHANGE £ BOWL RING CLEARANCE Q14018 N |
31.74% N } . -
IMPELLER EFFICIENCY . i ‘
MATERIAL CHANGE { \ 5.48 l % These are nominal values. Refer to “Application and |
CAST IRON 1.0 POINTS g 1240 Reference Data” for information further limiting or
BRONZE NO CHANGE | B 6.85 extending these values.
ENAMELED C.I. NO CHANGE L_ ' . ) . L
11.80 D~ 14.75 D. ¥#% This value Is the minimum submergence required to
{1} Refer to “Application and Reference 10" COLUMN prevent vortexing only. This valuz may nesd to be

Data” for head correction.

FAIRBANKS MORSE PUMPS

*Add 12,02 for each additional stage
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Performance Curve
NEMO®-Pump NM 053*1L

Data based on water at 65°F

Q [GPM]

0 psi

/ 30 psi

£ 50 psi

/// 20 psi
.

180 /9,/
160 -
eV
120 = "/

4

04.... PRSI P ST PR PRSI PR FOUL e T Yo fmfa] [ BTy PR S
T T T T it Tt N N B S At Bt it e =TT L

0 100 200 300 400 500 600 70D 800 900 1000 N{RPM]

12 13
! } } t ; i vam [ft/s]

0 1 2 3 4 5 ]

T~
[e=]
€©O
—
<
-
—
=2

[A%]

P[HP] N<250 [RPM] P[HP] N>250 [RPM}
8 ‘ 1 27
i /|90 psi [T=1150 In/ibs] st T

4 ‘Tﬂ_—_'\'\‘dU X
T /] _ 5008 £ 15
3 7 60 psl [T=840 Inlbs] ] oo iibsl L 4
L =] : h 1} SN0 =
2 /ﬁﬁ:\: Rl —— //— = p*"‘ B30 oS ——t 9
1 20 ' e si [1=0 —I
1T 2t i o e B 1,
0 M- R H-HT g
0 100 200 300 400 500 600 700 800 900 1000 N{RPM]

Starting Torque T{L) = 830 infibs




This NEMO® Standard Close Coupled Pump Typlcal Dimensicns Chart provides 2 general outline drawing for each pump. Detalled
dirnénsions are available upon frequiest, Please contact your local NEMO? Pump Representative for additional information,

** All gaar moloik ate Supplied with 1750 &P AC Kotors
wie Open throal dimensons may vary

PUMP W T H HP

NMOO3-NMO118Y 10,60 35.00 7.58 05

0iL0E o 3'WFEOTHENDSl J
moisey DK 4 po00 | 4100 | 924 05 -

02512 & +

0ikos
NMOZIBY G- 1200 | 4500 | 94 | 10 @ _____ ﬁu@}g}m
Nvostey DR | 1200 | 5200 | 168 | 20 + o T
Nyossey BT | 200 | 7200 | 1325 | 59 >l TP
- o — W I
TP G106 h ¥
NwossY Gicp-| 1a00 | B0 | 1435 | 75 T = E— ﬂ%‘“% s T
nvosasy OO an” | s20d | 163 | 8T B G et

0l 36 J_
NMOS3BY D | g500 | 10600 | 1945 | 60 ! L

A s [ 4 s T

NOTEEY i | 1800 | 11700 | 2108 | 200
NmosoRy R | qg00 | 13500 | 2245 | 300
Nmosey S| 1800 [ 16200 2501 50.0
* A dimenions are in inches

This General Output Capatity Chart ks suppfied to estimate pump sizing only, Please contact your local NEMO® Pumip Representatwe
with detaifed application information to obtain a formal quotation.

" 5 3 B HE k=1
& &E § 28 95 48
Single Stage =| Two Stage 5§
Pumps Pumps
NM003-NMOT1BY - Sea Performance Curves NMO03-NMOT1BY - See Performance Curves
NMO158Y01L06 04 15 2.5 90 NMR15BY02512 £.35 - 0.75 1.25 175
NM021BY01E06 1.2 4.2 7.0 96 NMOZTBYE2512 0.7 2.1 3.5 175
NM0O31BYOTLO6 40 i2.0 200 a0 NMO31BY02512 2.0 6.0 . - 100 175
NMO3BBYOHLOE - - 11.0 33.0 550 90 NMOIBRYO2512 55 165 315 175
NA045BY01E06 18.0 54.0 900 90 NMD458Y02512 9.0 ‘270 - 450 175
- NMO53BY01L06 - 320 96.0 160,0 =00, NMOS3BY02512 160 48.0 800 - 175
NMO63BYQTEQE 54.0 162.0 2700 - 90 NM063BY02512 210 81.0 $35.0 75
- NMO76BY01L0E 90.0 270.0 500 90 NMB768Y02512 45,0 135.0 225.0 75
NMQO0BYDILDG 154.0 4620 - .. #7100 a0 NMO30BY02512 17.0 231.0 385.0 : 15
NMI05BYDTLOG 2300 580.0 1000.0 a0 NM105BY02512 115.0 290.0 500.0 115

* Lstalation Aplocad drawings are avaabls upon reques
& Standard NEMO* Purmps can be mounled remﬁfp ﬁsn installabion space Is mited

The local Sales Representatlve in your area is:

NEMO Is a registered trademark of NETZSCH Incorporated.
© Copyright 2003 NETZSCH incorporated. All rights reserved. Printed In the US.A.

[ETZSCH

Incorporated

NETZSCH Incorporated
NETZSCH Pump Division

119 Pickaring Way Exton, PA 19341
Tek 610-363-8010 Fax: 610-363-0971
E-mail: nemopumf@netzschusa, com

www.netzschusa. com
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More air flow

TECHNICAL

PROPOSAL With less energy
Project Reference: Aerobic Digester Blower Prepared By: SCH
Location: Sludge Building Date: 12/08/10
Customer: 319-139

KAESER

Com-paK Plus FB 440C | 62P
Rotary Blower Package

Gauge pressure application

For an oil-free conveying medium
Avallable with CE Manufacturer's Declaration within the meaning of Machinery Directive 98/37 EG, a. I[ B

Gas handled Dry Air
Effective inlet air flow Q4 at design point 1005 icfm
Inlet flow at standard conditions:
owatsta Standard conditions 14.7 psla, 68 °F and 36% RH 1005 scfm
Blower speed at design conditions: 2690 rpm
Design conditions:
Inlet pressure (absolute) 14.7 psia
Inlet temperature 68 °F
Pressure difference 7.0 psig
Discharge pressure {(absolute) 21.7 psia
Discharge temperature 149 °F
Blower shaft power 39.5 bhp
Motor rated power 50.0 hp
Motor enclosure TEFC
Motor voltage f frequency 460V/ 60Hz
Type of cooling Air cooled
Connection size g"
Volumetric efficiency 0.88
with enclosure
Estimated noise level 73 dB(A)
to DIN EN 1SO 2151, figures = 3 dB(A)
with sound insulated piping
Dimension (L x W x H) inches 69 x 63 x 75
Estimated Weight ca. 3940 Ibs

V 7.2 AD VERSION 24/01/06 T1
Kaeser Compressors, Inc.
P.O. Box 946
Fredericksburg, VA 22408
Tel.: (540) 898-5500 Fax.: -6620
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1.0_INTRODUCTION

This ground-water monitoring plan has been prepared as a supplement to the
September 2009 Hydrogeologic Evaluation report for the Lands of Wandendale Farms,
Inc. (Reference 1). This monitoring plan pertains to the proposed rapid infiltration basin
(RIB) discharge area referred to as RIB Area A. It is proposed that RIB-Area A will be
designed for a total discharge capacity of 1.45 MGD. The September 2009 report
(Reference 1) provides all of the hydrogeologic data used for developing the flow path
analysis used to formulate the monitoring plan.

2.0 FLOW PATH ANALYSIS

2.1 Analysis Methods and Assumptions

The calibrated, numerical, ground-water model described in Reference 1 was used fo
calculate ground-water flow paths for a design capacity of 1.45 MGD wastewater
discharge at RIB Area A. The flow path calculations were performed for long-term,
steady-state conditions. Ground-water levels were calculated using the U.S. Geological
Survey’s MODFLOW computer program (Reference 2). Ground-water flow paths and
travel times were calculated with the MODPATH computer program (Reference 3)
linked to MODFLOW. Mode! input parameters are summarized in Table 1.

2.2 Flow Paths and Travel Times

Calculated water-table elevations and ground-water flow paths for 1.45 MGD
wastewater discharge at RIB Area A are illustrated in Figure 1. The proposed discharge
results in a semi-radial ground-water flow path, with the majority of the flow being to the
east, southeast, and south, following the regional hydraulic gradient. Most flow paths
are very long, with travel times ranging from 15 years to 35 years prior to discharge to
the downgradient surface water bodies. On the west side of RIB Area A, approximately
ten percent of the flow is calculated to follow a shorter path of approximately five years
to Sarah Run; however, this shorter path does not develop until flows reach
approximately 1.2 MGD. . Discharge occurs primarily to Love Creek, Burton Prong,
Herring Creek and Rehoboth Bay.

An east-west simulation cross section through RIB Area A is shown on Figure 2. Water
discharged at the RIB follows a nearly vertical flow path to the deeper portion of the flow
system and then flows essentially horizontally to the distant boundary conditions.
Based on this analysis, it is recommended that ground-water monitoring should focus
on the deeper portion of the flow system. '

Eastern Geosciences, Inc. Page 1 0of 4 Lands of Wandendale Farns, Inc.
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3.0 PROPOSED MONITORING WELLS AND PIEZOMETERS

3.1 Monitoring Wells

The three-dimensional ground-water flow model calibrated for the site demonstrates
that the wastewater discharge will quickly follow a deep flow path. Therefore, it is
recommended that the monitoring wells all be completed within the lower portion of the
ground-water flow system. As defined in Reference 1, the lower portion of the flow
system occurs at an elevation of approximately five feet below mean sea level. Within
RIB Area A, this corresponds to a depth of approximately 36 feet from existing grade.
Twenty feet of well screen is recommended in order to obtain samples representative of
this portion of the ground-water flow system. Therefore, the recommended screen
interval for the monitoring wells is -5 to -25 ft-msl, or approximately 36 to 56 feet below
existing grade. [t is recommended that the wells be constructed with 4-inch-diameter
screen and casing, so as to allow for sufficient development and pumping with a
submersible pump. Because of the deep water table, it would be very difficult to
adequately develop a 2-inch-diameter well, and this would subsequently hinder the
ability to obtain representative samples. All monitoring wells should be equipped with
protective steel casings and locking caps. The proposed monitoring well construction is
illustrated in Figure 3. The existing monitoring wells on the site are too shallow to be
used for this purpose. The deeper, existing piezometers are only ohe-inch diameter
and, therefore, are too small to be sampled effectively.

Proposed monitoring well locations are illustrated on Figure 4. Five monitoring wells are
recommended. Two wells, MW101 and MW102 located close to the northwestern side
of RIB Area A, will provide monitoring along the relatively short flow paths between the
discharge area and the nearby wells at the church and firehouse (Figure 4). These two
wells will also serve as the upgradient monitoring wells during early, low-discharge-
volume conditions, before the mounding is sufficient to reverse the hydraulic gradient
close to RIB Area A. At higher discharge rates, flow paths originating from offsite will
flow around the RIB area, and the onsite upgradient location will be the RIB area itself
(Figure 1). Well MW102 will also provide monitoring along the flow path that crosses
near domestic wells located along Jolyns Way (Figure 4). Wells MW103 and MW104
will intersect flow paths that cross near domestic wells located along Camp Arrowhead
Road (Figure 4). Well MW105, located on the south side of RIB Area A, will provide
monitoring of water quality along the shortest fravel path between the RIB and the
property boundary. The five monitoring wells will provide information on water quality
over a relatively large range of distances from the RIB, which will be useful for
subsequently evaluating dilution and adsorption characteristics of the site.

3.2 Monitoring Parameters and Sampling Schedule

Monitoring parameters required by DNREC are summarized in Table 2. In addition, it is
recommended that Federal primary drinking water standards for volatile organic
compounds and synthetic organic compounds be analyzed for samples from the five

Eastern Geosciences, Inc. Page 2 of 4 Lands of Wandendale Farms, Inc.
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monitoring wells for one pre-discharge background sampling event. All sampling shall
be performed using a submersible sampling pump. A minimum of three well volumes
shall be evacuated prior to collecting each set of samples, and the purged water shall
have also stabilized with respect to field measurements of pH, specific conductance and
temperature before the laboratory samples are collected. Depth to water shall be
measured using an electric tape device with an accuracy of +/- 0.01 foot.

The sampling schedule required by DNREC is summarized in Table 2. Background
sampling will consist of a minimum of three sampling events. Each background
sampling event must be at least two weeks apart, and the sampling events must cover a
period of at least three months. Upon system start-up, sampling shall be performed
quarterly, In addition, it is recommended that volatile organic compounds and synthetic
organic compounds be analyzed once each year.

3.3 Piezometers and Ground-Water Level Monitoring

It is recommended that four piezometers be installed within the berms separating the
RIB segments. The piezometers will provide for water-level measurement to verify that
the required two-foot unsaturated zone is being maintained below the basin infiltrative
surface elevation. Proposed piezometer locations are shown Figure 4. Depending on
how the project is phased, additional piezometer locations might be needed.

Maximum calculated ground-water mounding for the 1.45 MGD design discharge
capacity is approximately 12 feet. It is recommended that the piezometers be screened
ten feet below and ten feet above the seasonal high water level as defined for pre-
discharge, natural conditions. For RIB Area A, the seasonal high water-level was
determined to be at an elevation of approximately 13 ft-msl (Reference 1). This
corresponds to a depth to water of approximately 18 feet below existing grade. The
recommended screen interval for the piezometers is between 3.0 fi-msl and 23.0 ft-msl,
or approximately 8.0 to 28.0 feet below existing grade. The piezometers should he
constructed with two-inch-diameter screen and well casing, so as fo facilifate the
installation of pressure transducers for automatic water-level recording. Figure 3
provides details of the proposed piezometer construction. It is recommended that the
pressure transducers be programmed to collect water level measurements on a once

per day frequency.
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Table 1: Numerical Ground-Water Model Parameters and Assumptions

A. Finite Difference Grid and Boundary Conditions

1.

2.

Two-layer grid system.

Upper layer represents Lynch Heights formation.

Lower layer represents lower lithofacies of Beaverdam Sand aquifer,
Boundary between upper and lower layer is set at elevation -5.0 ft-msl.
Base of lower layer set at elevation -75 ft-msl.

Hydraulic connection between layers is controlled by vertical hydraulic conductivity and
layer thickness.

Hydraulic discharge boundary conditions are: Love Creek; Sarah Run; Burton Prong;
and Herring Creek. :

Hydraulic discharge boundary conditions are represented by head-dependent drain and
river cells.

Hydraulic discharge boundaries are defined in the layer in which they occur according to
stream bottom elevation.

B. Layer 1 Hydraulic Parameters:

L.

Recharge:

a. Calibration and Mounding Simulations: 17.5 inches per year.

b. Transport Simulations: 13.6 inches per year for average year conditions,
Horizontal Hydraulic Conductivity: 50 ft/d

Vertical Hydraulic Conductivity: 0.4 ft/d

Specific Yield: 0.10

Porosity: 0.3




Table 1: Numerical Ground-Water Model Parameters and Assumptions (continued)

C. Layer 2 Hydraulic and Transport Parameters:

Horizontal Hydraulic Conductivity: 65 and 200 ft/d

1.

2. Vertical Hydraulic Conductivity: 20 ft/d
3. Storativity: 0.0006 and 0.1 ft/d

4. Porosity: 0.3

D. Boundary Condition Hydraulic Parameters:

1. Drain Cell Vertical Hydraulic Conductivity: 0.18 and 0.72 ft/d
2. River Cell Vertical Hydraulic Conductivity: 0.729 and 2.916 ft/d

E. Hydraulic Simulation Assumptions

1. Infiltration through the unsaturated zone is not simulated; only saturated ground-water flow
is simulated,

2. Ground-water flow is simulated as steady-state.

3.  Ground-water mounding is simulated for maximum proposed discharge ocourring as a
steady-state condition.

4, Ground-water mounding is simulated for wet-season conditions.




Table 2: Ground-Water Monitoring Parameters and Schedule

Parameter Analysis Background Frequency Post-Startup Frequency

Depth to Water Field 3/three months quarterly
pH Field 3/three months quarterly
Specific Conductance Field 3/thres months quarterly
Temperature Field 3ithree months quarterly
Total Coliform Laboratory 3/three months quarterly
Fecal Coliform Laboratory 3fthree months quarterly
Chloride Laboratory 3/three months guarterly
Total Nitrogen Laboratory 3ithree months quarterly
Nitrate Nifrogen Laboratory 3ithree months guarterly
Ammonia Nitrogen Laboratory 3/three months Quarterly
Total Phosphorus Laboratory 3/three months quarterly
Valatile Organic Compounds Lahoratory | once yearly

Synthetic Organic Compounds Laboratory once yearly
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