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EXECUTIVE SUMMARY



Honey Brook Township is at the northwestern edge of Chester County adjacent to
Lancaster County. Agriculture is the dominant land use in the Township and is
characterized by gently rolling topography with several steeper areas in the northern and
southern portions of the Township, along with relatively flat areas including Struble
Lake, ‘The current Township 537 Plan identifies three areas of the Township o be
serviced by public sanitary sewer, including the West, Suplee, and Cupola sewer districts,
All wastewater generated in the Township is conveyed and treated at the Northwestern
Chester County Municipal Authority (NCCMA) Wastewater Treatment Plant (WWTP),

loeated at 37 Dampman Road for treatment and disposal via stream discharge.

The Township is currently administering its 2018 Act 537 Plan Update to further define
the arens of public sewer and to address the existing WWTP upgrade requirements, The
WWTP is not meeting the required ammonia effluent discharge limits during the winter
months, As part of the evaluation to upgrade the WWTP to meet permit discharge
requirements, the Township took this opportunity to review its exisling and proposed
public sonitary sewer service aress, existing and future needs, resolve zoning
inconsistencies, and to provide guidance on future wastewater disposal policies and
procedures, Through these analyses, Honey Brook Township has identified alternatives

that will best serve ils needs now and into the future,

Two alternatives were evaluated for the upgrade to the existing NCCMA WWIP w©
handle the projected average daily design flow of 0.74 MGD and maintain compliance
with anticipated NPDES effluent permit limits, The two (2) major alternative options

that were considered as part of this Act 337 study include:

1. Alternative No. 1- Lagoon Retrofiis,

2. Alternative Mo, 2 - Conventional Systems
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Alternative No. 1 considered the option of retrofitting the existing lagoons with proven
technologies that would allow for the continued use of the lagoon system lor biological
treptment, Alternative 2 considered the option of abandoning the existing lagoon
treatment processes and replacing them with a conventional activated sludge system for
biological trentment. The selected Alternative i no, 1, retrofitting the existing lagoon.

The evaluation of this alternative i3 outlined in more detail in Chapter VI,

In this Act 537 Plan update, the Township was divided into four Study Areas to facilitate
the analysis of potentinl improved wastewater alternatives, The Study Areas were chosen
based partinlly upon existing land use, existing wastewater disposal methods, and

potential needs, The four Study Arcas are identified as follows:

s  Suplee Study Aren:  This study area 15 located on Suplee Road near the
intersection of Talbotsville Road and consists of mostly residential homes, The
current residents/occupants are serviced by Individual On-Lot Sewage Disposal
Systems, In the 2010 Act 537 the sanitary survey and well sampling, identified
this area to potential and suspected of septic systems malfunctions. The 2010 Act
537 Plan defined the limits of the Suplee Service Area and this 537 Plan will
expand this service area to include two additional arcas as future arcas to be

serviced and the proposed flow projections have been taken into account for the

waslewaler treaiment plant upgrade.

The first area is located along the cormidor of Dampman Road leading down to the
WWTP and the second aren is located north and south sides of Morgantown Road near
the intersection of Chestnut Tree Road. Based on a review of lot size of these areas and
the previous on-lot and well survey conducted by HRG, Inc. in the 2010 Act 537 Plan,
these areas will be added to the Suplee Sewer District. These areas are projecied to be
provided public sanitary sewer within the next 20 years and will continue to utilize their

individual on-lot sewnge disposal systems until the systems reportedly malfunctioning,
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This service area will also continue to utilize their existing septic system and will be

required to participate in the Sewage Management Ordinance.

s West Study Area: This Study Area is located at the far western portion of the
Township along Route 322, which stretches from Cambridge Road to Mill Road
and consists of residential, commereial, industrial and farm residential properties.
The current residents/occupants are serviced by Honey Brook Township public
snnitary sewer system, which is conveyed to the NCCMA for treatment and

stream discharge.

There are two areas evaluated as part of this Act 537 Plan identified as Map 1D
no. 55 and 56 of the Overall Honey Brook Township Act 537 Plan, which are
both currently located bevond the limits of the existing public sanitary sewer
service area. The first area is located just southeast from the existing public
sanitary sewer service area on Horseshoe Pike adjacent to Cambridge Road and
the second area is located on Cambridge Road near the intersection of Augusty
Drive, This area i3 zoned ag agriculture, Based on the previous on-lot and well
survey conducted by HRG, Inc. in the prior Act 537 Plan, there i8 a known on-lot
aystem fiilure within the area. The two properties are also planned for
redevelopment and will be included in the West Sewer District, Until these
properties are connecied fo the public sewer system, they will continue to utilize

individual on-lot systems as an interim method ol sewage disposal,

Ii should be noted, the wastewster generated by Honey Brook Borough flows to

the West Sewer District.

s Cupola Study Area: This Study Area is located at the eastern portion of the
Township along Route 322, stretching from Pleasant View Rond to Chestnut Tree
Road and consists of farm residential, mixed residentinl and commercial
propertics.  The current residents/occupants are serviced by Honey Brook
Township public sanitary sewer system, which is conveyed to the NCCMA for
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trentment and stream discharge, Some of the residential homes within this study
aren are being serviced by on-lot sewage disposal systems and will continue 1o
utllize their existing systems, A proposed industrial park, known as the Hammell
O'Donnell Indusirdal Park, is located beyond the Municipal limits of Honey
Rrook Township along Chestnut Tree Road. The proposed industrial park is
loeated within West Nantmeal and West Brandywine Townships and will be
serviced by the Cupola sewer service distriet in accordance with the executed

Intermunicipal Agreements aitached in Appendix A,

= On-Lot Sewage Disposal Study Areg: Consistent with the majority of the existing
and proposed ngricultural land use in the Township, this study area comprises the

remainder of the total area of Honey Brook Township, Most of the existing
parcels are relatively large, exceeding well over 5 acres in size, consisting of
farms, parks or preserved farm land, These areas will continue to utilize the on-

lot systems 1o service thelr sewage disposal needs.

The primary goals of this current Act 537 Base Plan update is to evaluate the existing
public sewer service arcas and the proposed upgrade of the wastewater treatment plant,
The upgrade of the plant will be a two phased approach in order for the NCCMA WWIP
0 meel PADEP nutrient louding requirements at the current permitied capaeity and
secondly necommodating the projected growth volume of wastewater at the existing
WWTP, The phasing of the upgrades is outlined below:

Phase [}Bun-rmlu:n
Phase |(Nitrification Construct new facilities capable of achieving full nitrification nt
Lpgrade) current design flow of 0.60 MGD.

Waork to include:
1. Installing baffle curtaing in the primary lagoons 1o create
both complete mix and partial mix cells
2. Insialling Ingoon covers
3. Itnplutil’m the mechanical nerntors with difTused aerators
4, Replucing the bio-blocs with a new nitrification resclor
g |{¢p|nuinﬂ the uxﬂting headworks bar scren

“Phase 2 (Hydraulic Rerate existing WWTP from 0,60 MG to 0.74 MGD. Construct
Capacity Upgrade) madifications to existing process equipment to handle new ADF,
ES-4
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Work to include:
1. Maodifications to DAF tanks
2. Muodifications to sand filters
3. Modifications to disinfection system,
Phase 3 (Denitrification | Construct new facilities required for denitrification (if required),

Upgrade) =

The upgraded NCCMA WWTP will adequately service Honey Brook Township and
Honey Brook Borough sewer needs, without creating a prajected organic or hydraulic

overload in the system within the next 20 year planning horizon,
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The summary of the costs for the alternatives are outlined below:

Felia B Annual Ff.:';::-fﬁ:g Total Total
alternative | Finansed Interest l'erm O&M Dbt Annual | Interest
i Rate % 1 | (venrs) | Cost per Birviie User Fee | Over Term
yLa EDU per EDU | of Loan
per EDLU
PENN VESTFINANCING
A | 87,269,000 | 1,743 20 $535 $224 $759 | $2,153,249
B §7,643,000 | 1.743 20 $535 $235 $770 | $2,264,037
USDA FINANCING _ ) —
1A [§7319000] 35 | 40 $535 $177 $712 | $7.111,690
B | $7,693,000 | 3.3 40 §535 $186 §$721 | $7,475,096

"+ Blended rate at 1.743% for years 0-5 / 2,197% for year 6-20

The upgraded WWTP will continue to be operated by NCCMA, and no new
administrative departments will be ereated. The costs are further outlined in Chapter VII,

Implementation schedule for the selected alternative 1A or 1B is as forllows:

Yeors

Activity

0-1

Research up-front funding sources and establish n financing plan

Meet with Financing Agency for Initial Project Planning Meeting

Perform site visits of Alternative 1A and Alternative 1B WWTP
installations

Obtain new WWTP NPDES permit, The new permit will establish effluent
limits for future improvements. Revise Alernatives based on any changes
to the existing permit.

Receive PADEP WOM Permit {or Cupola Pump Station Upgrade (Permit
Application was Submitted to PADEP on June 30, 2017)

Final Design of Cupola Pump Station Upgrade

Bid and Construet Cupola Pump Station Upgrade

Final selection of Lagoon Retrofit Treatment Alternative (Alternative 1A

or 1By

Preliminary Design of Phase 1 Project (Nitrification Upgrade)
Final Design of Phase | Project (Nitrification Upgrade)
Obtain required Permits for Phase | Praject (Nitrification Upgrade)
Implementation of Headworks Improvement Project (Maintenance
Replacement)

Bid Phase | Project (Nitrification I-Jparndcj
Construction of Phase 1 Project (Nitrification Upgrade)
Substantial completion of Phase 1 Project (Nitrification Upgrade)

LR B

Preliminary Design of Phase 2 Project (Hydraulic Capacity Upgrade) -
Onee current ADF reaches 0.50 MGD (approx. 85% ol current design

capacity)

ES=f
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CHAPTERI
PREVIOUS SEWAGE FACILITIES PLANNING



CHAPTER 1

The prior Honey Brook Township Act 537 planning documents were consulted for portions of

information in this Chapter. Honey Brook Township completed an Official Sewage Facilities

Plan in 1995, which was updated in 1996, The most recent plan, approved by PADEP via writien
correspondence in 2010, referred to below as the 2010 Act 537 Plan, was ndopted by Honey

Brook Township under Resolution #9-2010 on November 10, 2010,

July 2010 Honey Brook Township 537 Sewage Fucility Plan

The July 2010 Plan was initinted to address the wastewnter disposal needs of Honey

Brook Township and bring sewnge facilities planning in-line with the planning effort put
forth by the Township. The 2010 537 Plan identified the boundaries of the existing
service area adjacent to the Borough (the existing *West' District) to include only areas
designated and zoned for mixed-use development, and identified the boundaries of the
existing *Cupola/Route 322" District (in the east end of the Township) to be expanded to
match the Rocklyn Station Strategic Development Planning area and the area
immediately northwest that is zoned for higher intensity uses to ensure that all
development in this growth area will be served by public sewer. The 2010 Plan also
identified the ‘Cupola/Route 322" service area to be extended 1o allow for service 1o
neighboring West Nantmeal Township's Light Industrial (LI} District. This Act 537 Plan
will include this area (identified by numbers 34 0 44 on the Overall 537 Plan) through an
Intermunicipal Agreement with West Nanimeal Township and Honey Brook Township
which was executed September 21, 2017 to be service by the Cupola Sewer Service Aren
which ultimately flows to the NCCMA WWTP for treatment and disposal. A copy of
this Intermunicipal Agreement is sttached in Appendix A,

The development area near the far north-castern portion of the Township, adjucent 1o
Caernarvon Township, was slated to be service by the Caernarvon Township sewer
service area in the 2010 Act 537 Plan. This was completed and a copy of the Caernarvon
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Township and Honey Brook Township Intermunicipal Agreement is atlached in

Appendix B,

The development area on the southern border of the Township, adjacent to West Caln
Township, proposed to be included in the Coatesville Authority’s sewer service area in
the 2010 Act 337 Plan. This tux parcel number 22-10-33 consisting of 41.3 acres locuted
enst of Route 10 and south of Beaver Dam Road is located within Coatesville Authority
public sanitary sewer service area. This parcel of land was purchased by Natural Lands
Trust in May of 2018, As this property will be preserved, the development potential is

remove and will not require public sanitary sewer. Map No, 1 identifies the area serviced

by CTSA and Coatesville Authority.

Finally the 2010 Act 537 Plan identified Chester County Solid Waste Authority
(CCSWA) to be included in the public sewer service area to allow for discharge of
residential wastewater from their office and weigh station heads, Treated Leachate may
also be accepted, contingent upon NCCMA approval of the quality and quantity proposed
to be discharged. This Act 537 Plan removes the CCSWA from the public sewer service
area as the NCOMA WWTP does not have the capacily to treat leache from the landfill.

The Northwestern Chester County Munieipal Authority (NCCMA), a joint municipal
authority with Honey Brook Borough, was evaluated for its ability o continue 1o service

the Township and Borough sewage disposal needs,

In summary, the implementation of the updated July 2010 Act 537 Sewage Facilities Plan
was 1o bring the Township 537 Plan in-line with other recent Township planning efforts.
However the NCCMA WWTP continues to not meet the discharge limits for nitrogen
during the winter months. The primary goal of this current Act 537 Base Plan update is
to evaluate the existing public sewer service arens and implement the proposed upgrades
o the wastewnter treatment plant.  The upgrade of the plant will be o two phased
approach in order for the NCCMA WWTP to meet PADEF nutrient loading requirements
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at the current permitted capacity and secondly accommodating the projected growth

volume of wastewater at the existing WWTP.

‘0 5378 cilit
In the 2010 Honey Brook Township 537 Plan, it indicates the following:

“WOCMA's treatment facility has enough capacity to handle flows from the
Townships “worst-cose scenario™ projected growth for the next five years.
However, somewhere between years 5 through 10, the demand for disposal will
exceed the facility's capacity, Therefore, the NCCMA wastewater treatment plant
(WWTP) will need to be upgraded 1o provide additional wastewater treatment
capacity for the 20 year planning period. Due to the establishment of TMDLs and
HQ designations to the West Branch Brandywine Creek, non-discharge
alternatives must be identified and pursued to increase the capacity of NCCMA's

treatment plant to accommaodate projected development.”

The NCCMA's treatment plant continuously measures the flows at the plant and utilize
MeterGuy's, LLC field engineering to make repairs and service all the influent and
effluent Eastech meters, including an annual calibration check. In 2014, the Authority
concentrated their efforts concerning the repair of Inflow & Infiltration (I&1) issues in the
Cupola Basin to private [&1 issues. The Authority has updated their rules and regulations

concerning private [&1 and sought out the cooperation from property owners to make the

repairs.

The 2010 Act 537 Plan suggested the NCCMA move forward in determining the most
cost effective and beneficial combination of alternatives to provide increased wastewater
treatment capacity 1o the Township and Honey Brook Borough. The NC 'CMA installed
the BioBlocs and in June of 2014, it was found that 20 of the 80 BioBlocs aluminum
material had deteriorated and leaked their media. All the BioBlocs were removed from

the lagoons and replaced with stainless steel BioBlocs by the fall of 2014,
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C.

The sewer collection lines and manholes are inspected on a routine basis and repaired as
needed. The Authority continues to perform flow monitoring to determine the average

dry and peak wet weather flows to identify the area that needs to be investigated,

Anticipated or Planned by Applicable Sewer Authorities under Chapter 94 or CMP

The Northwestern Chester County Municipal Authority (NCCMA) was organized in
1975 and has equally represented Honey Brook Borough and Honey Brook Township
since the date of organization. The NCCMA's WWTP is located at 37 Dampman Road
and discharges into the West Branch of the Brandywine Creek, which services the
Township and Borough public sewer system. The treatment plant was designed as an
nerated lagoon system, followed by tertiary filtrution for BNR and removal of
phosphorous and algae. The NPDES Permit Number is PA0044776, and the Water
Quality Permit Number is 1506402, The entire system contains more than twenty five
miles of gravity and pressure pipes with eight pumping stations for the collection system.
The attached Map No. 1 entitled “Existing and Future Sewer Service Areas” illustrates

the current and proposed sewage ficilities and service areas for Honey Brook Township,
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EXISTING AND FUTURE SEWER SERVICE AREAS
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The NCCMA has accounied for projects that were summuarized in the 2010 Aet 337 Plan

under the ]’I'ﬂjﬂﬂﬂd |J\'.“'|FE|U]TI11U'I'1[ of Re-Development in Honey Brook IIIIJWI'IHHI’! in
Table 1 (provided below), which estimated the number of EDUs the proposed

developments may require,
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This 537 Plan Update performed a detailed study of the existing nnd projected flows was
performed on the sewer service districts to evaluate the projected sewage flows and
determine if the projects listed in the previous 537 Plan were current, Each sewer district
was evaluated based on the availuble ncreage that was potentially developable. taking the
following critetla into considerntion for the sudy which takes into account the new

Zoning of September 2018:

1. No Redevelopment was considered in the Service Area.

2, Only undeveloped and under developed lots were considered.

3. 75% of “Gross™ ncreage was conaidered ns "Net” Acreage,

4, 65% of “Cross” acreape was considered as “Net” acreage on propertics bisected
by Streams.

5. 80% of “Net” ncreage was considered availuble for residential building lots,

6, Only Single Family Detached dwellings Bulk and Area requirements were
evaluated for non commercial lands,

7. FR District wus assumed lacre/dwelling unit and % acre / dwelling unit w/TDR.

8, MUR District was considered 8,500s1/ dwelling unit and 5,500 s1/ dwelling unit
w/ TDR.

9. Commercial was evaluated at 30% impervious cover and 60% impervious cover
w/ TDR.

Utilizing these criteria allowed the Township to determine the potential flows that could
be generated from the undeveloped land. 1f there was once a proposed development
ligted for n parcel which didn't obtain final plan approval, the criteria allowed for
potentinl sewage flows to be ealeulated for that parcel, During this process, (o remain
consistent with the September 2018 Township Zoning and planning efforts, the Rocklyn
Station zoning overlay, the WNT LI District and Tel Hai were removed from the public
sanitary sewer service aren.  The Rocklyn Station was a conceptual zoning overlay
outlined in the 2010 537 Plan which was not implemented therefore removed. The WNT
LI District is the landfill located outside the Township boundaries and the landfill has
approached the NCCMA Treatment Plant if they could process leachate from the land
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fill. The NCCMA Treatment Plant would not be able to process leachate due to the high
levels and it was determined by NCCMA not to serviee the landfill. This parcel is
identified at No, 22 on Map No. 1, Honey Brook Act 537 Plan, Therefore, the WNT LI
District was removed Honeybrook Township Public Sanitary Sewer Service Area, The
Hammell (Phase | & 11) is also located outside the Township boundaries; however the
developer has worked with the Township to set up an intermunicipal agreement to service
this project's sewer needs of 30,000 gpd.  The Tel Hai is currently being serviced by a
funetioning wastewater treatment with stream discharge. As the system is operational

and functioning, the Township will not provide public sewer 1o this development. This

will be further discussed in Chapter [V,

Elanning Modules
Table No, 2 comprises available records regarding PA DEP approved Sewage Facilities
Planning Modules in Honey Brook Township. This Table documents historic Honey

Brook Township efforts to properly administer proposals for various types of land

development with respeet to sewage facilities planning,

~ Table 2 - Planning Modules
;’ “::I':I':f:: on | PADEP | Nooof | “':ﬂ';nl Nature of
" Code No. | EDUs PP Project
MName Date
B 1-15932- land
Fisher Prop 22-10-35 | 497-1 I 1/28/2011 | development
Plewa 1-15932-
Subdivision 22-4-58.2 | 494-1 1 2/9/2012 | subdivision
Mark Stoltzfus 1-15932-
Subdivision 22.4-45.5 | 505-1 | SFTF | 3/14/2013 | 1-lot subdivision_
Mark Stoltzfus 1-15932-
Subdivision 22-4-45.5 | 505A-=1 SETF | 10/1/2013 | 1-lot subdivision
1-15932- secondary
Elam Stoltzfus | 22-6-3 515-1A I 12/3/2013 | dwelling
|-15932- secondary
FFisher Tract 22-3-46 | 532-1 | 12/17/2014 | dwellin
[-11




Table 2 - Planning Maodules

S

™

Developer/ DEP
PA DEF | No. of Nature of
Subdivision TPN Cods No. | EDUs Approval Project
Name Date
Cildeon E
Stoltzfus Ir 1-15932-
Subdivision | 22-4-3.4 | 158-] = 12/4/2014 | 1-lot subdivision
1235 Beaver 1-15932- new home
Dum Rd (Omar) | 22-10-9 | 5321 | 1.25 | 11/13/2015 | eonstruction
Murlin King 1-15932-
| Subdivision | 22:0-27.3 |4912L | 1| 7/19/2010 | i-lot subdivision |
[Carl L Martin 1-15932 new home
Property 22-3-59 | 500:2L | | 10/19/2011 | construction |
Muargaret
Faulkner 115932 | 1,5 per
| Subdivision 22-8-84 | 513-2L lot | 5/30/2014 | 4-lot subdivision
Levi King 1-15932- secondary
‘Residence | 2267 _|524-2L | 3 3/132015 | dwelling
Riemar Real 1-15932- new cominereial
 Estate LP 22-6-8 | 517-3) 1| 4102015 | bldg,
The K }l.',lng Tract 1-15932- new home
(Horseshoo Pk) | 22-6-84 | 527-3 | 1 | 4/10/22015 | construction
1-15932 128-unit
 Poplar Realty LP | 22-B-52 | 519-31 | 128 9/1/2015 | subdivision
Pleasant View 22:3- 1-15932 exempted | new commercial
Welding 1L1A S04 | n/n | 9212011 |bldg,
1
Westbrook 1P 1-15932- | additio new commercial
e |22-3-69 | 525-3) nal | B/19/2014 | bldg. |
Swampy Hollow 1-15932- | new commercial
Mg |223.64 |S283) | 175 | 11142014 | bldg. ]
Ivan & Anna [-15932- walved
Mae Stoltzfus | 22-3-73 531-?: n/a | 6/22/2015 | lot line change
22-3-79
96 & 136 & 223 1-15932- waived
Westbrooke Dr |80 | 530X | wa | 52272013 | lot line change
Honey Brook
Community 1-15931-
Church |22772 |045E | 222006 |
3041 Horseshoe 1-15932- ixempted | new commercial
Pk |23 |S36E | | 6282016 |bldg
| Fieldstone | 22-4-14 | 1-15932- | Waived | New school |
1-12
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e Table 2 — Planning Modules =
I]wailur:rf PPN PA DEP | No. of DEP I Nature of
ABCIVAIN Code No. | EDUs | “PPFY® Project

Name Date

Amish School 535.X - 6/7/2016

22-3-19

96 & 136 & 22-3- | 1-15932- wiaived

| Westbrooke Dr [ 80 | 543-X | [ 12202016) |

779 Tulboliville 1-15932-

Rd 224331 | 533-1 | 3222017 | Newhome

434 Beaver Dam 1-15932- Waived

Rd _ |22411-73 |343-X | 2.8 | VITRO0IT New home

06 & 136 22:}= 1-15932-

Westbrooke Dr | 75.5A | 344.3) | | /3072017 4-lot subdivision

Melvin S, ' 1-15932- Secondary

Stoltafus 22350 [4502 | | pending |dwelling

'22.9- 1-15932-

Elmer Beiler | 19.TBA | 54831 | 2 | 4972018 | 1-lot subdivision

Cireg & Patricin 1-15032 Whived | Secondary

Lukss _ [228-10 |550-X | 1.6 | 8/11/2017 | dwelling

1=15032-

| Reuben Stoltztus | 22-8-94 | 341-1 24 | 5/15/2018 | New home

Summary of Previous Planning

The overall Honey Brook Township 2010 Aet 537 Plan was 1o address the wastewater
disposal needs of the Township in order to bring the sewage facilities planning in-line
with recent Township planning efforts, the implementation of redefining the public sewer
service areas, the continued use of on-lot sewage disposal for arens located outside the
public sewer service area, and upgrades to the NCCMA WWTP with the installation of

BioBlocs to increase the trentment capacity of the plant,

The Township has implemented the items outlined in the 2010 Act 537 plan for the
NCCMA WWTP, The NCCMA WWTP continues 1o be a challenge to meet the
discharge permit limits for nitrogen, Therefore, this 537 Plun Update will address the
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NCCMA WWTP upgrade and determine projected flows from the public sewer service
aren to ensure the WWTP will have enough capacity for the existing flows as well ns

future growth while meeting the discharge criteria,
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CHAPTERII
PHYSICAL AND DEMOGRAPHIC ANALYSIS



Honey Brook Township is at the northwestern edge of Chester County ndjacent 1o
Lancaster County (see Map No. 2, "Location Map"). Agriculture is the dominant land
use in the Township and is characterized by gently rolling topography with several
steeper areas in the northern and southern portions of the Township, along with relatively
flal arens including Struble Lake. Honey Brook Township is also known as “the
headwaters of the Brandywine” with no shortage of water within the Township,
especially after the 146-acre Struble Lake was constructed in 1950 ns o flood
impoundment and a source of water. The Township's tole as the source of the
Brandywine River is important not only for the Honey Brook area but also for our
neighbors as far as the Delaware River to the south and enst and (o the southwest as far as
the Chesapeake Bay, The Township's unique blend of family farms and subdivisions are
a reminder of what Chester County a5 1 whole is — beautiful countryside and inviting
neighborhoods, Approximately hall of the Township's population 18 plain sect Amish, as
evidenced by horse-drawn buggies (requenting the roads. In 2006, the people of Honey
Brook Township voted by referendum their desire to preserve agricultural land, and since
that time 0.5% of the Eamed Income Tax eollected is dedicated 1o the Land Preservation
program, To date, more than 3,250 acres of land has been preserved through casements,
Other municipalities and conservation groups recopnize Honey Brook Township's
importance and have committed resources owards agricultural easement efforis ns well.

A. Delingniion of Study Arens
For purposes of this Act 537 Buse Plan update, Honey Brook Township is divided
into four Study Areas, as shown on Map No. 1 entitled "Existing and Future Sewer
Service Arens”. These Study Arens are the basis for further analysis throughout
portions of this Plan, including an evaluation of problems, the establishment of
policies for areas of similar wastewnter facility needs, and the development of

strategies for managing existing or proposed facilities,
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The four study arens were established in consideration of multiple factors, such ns

existing infrastructure, physical features, zoning, existing and proposed land use, and

the results of the sewage disposal needs identification, ns discussed in Chapers 111

and TV, The Study Arens are lurther identified as follows:

Builos

This study area is located on Suplee Rond near the intersection of Talbotsville
Road nnd consists of mostly residential homes, The current residents/occupants
are serviced by Individual On-Lot Sewage Disposal Systems. In the 2010 At 537
the sanitary survey and well sampling, identified this area to potentinl and
sugpected of septic systems malfunctions. The 2010 Aet 537 Plan defined the
limits of the Suplee Service Area and this 537 Plan will expand this service area

oy nelude two additional arcas,

There are two areas that were evaluated as part of this Act 537 Plan, which are
curtently logated beyond the limits of the existing public sanilary sewer service
area. Based on a review of lot size and the previous on-lot and well survey
conducted by HRG, Tnc. in the 2010 Act 537 Plan, these areas will be added 1o the
exisling public sanitary sewer service aren. These arcas are further described

below,

s Aren one i¢ located just east of Struble Lake, where the lots are small in
size and identified in green on the Map No. 1. Based on the previous on-
lot and well survey conducted by HRG, Ine. in the 2010 Act 337 Plan,
there were a number of reported on-lot system malfunctions and failures,
Map Mo, 11 identifies the well locations with nitrate results and elevated

values.

s The second aren fs loeated just south of the existing identified Suplee
sanitary sewer service area on Dampman Rond between Windswept Lane

and Southwind Drive. This aren consists of residential homes and s

Im-2
EE, Inc.



zoned as agricultural. The current residences are serviced by individual
on-lot systems, and based on the previous well survey that was conducted
by HRG, Ine. in the 2010 Act 537 Plan, there iz a well with elevated
nitraie resulis between 5 mg/l and 9.99 mg/l.,

The potentinl sewage flows from the two new delineated arcas within this study
area have been caleulated, and will be accommodaied into the design of the
NCCMA WWTP Upgrade. 1t should be noted, with the adoption of the new
September 2018 Township Zoning, the arens identified as Future Service Areas
(in green) near the Suplee Sewer Setvice Area was zoned from Farm Residential
(o Agriculiural District. The change in zoning designation in these areas does not
nffect the flow projections, This service area will also continue to utilize their
existing septic sysiem and will be required to participate in the Sewage
Management Ordinance.

The primary goals of this current Act 537 Base Plan update is to evaluate the
existing public sewer service arcas and the proposed upgrade of the wastewater
trentment plant.  The upgrade of the plant will be a two phased approach in order
for the NCCMA WWTP to meel PADEP nuirient loading requirements at the
current permitted capacity and secondly nccommodating the projected growih
volume of wastewater ai the existing WWTP.

1. Wosi Study Area

This Study Area 18 located at the far western portion of the Township along Route
122, which atreiches from Cambridge Road to Mill Road and consists of
resldentinl, commereial, industrial and furm residential properties,  The current
residents/occupants are serviced by Honey Brook Township public sanitary sewer
system, which is conveyed to the NCCMA for treatment and stream discharge.
Honey Brook Borough 18 also located within this study area and the wastewnter
generated by the Borough also flows to NCCMA WWTP,
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There are two arens evaluated as part of this Aet 537 Plan identified as Map [D
no. 55 and 56 of the Overall Honey Brook Township Act 537 Plan, which are
both currently located beyond the limits of the existing public sanitary sewer
service aren, The first aren is located just southeast from the existing public
annitary sewer service area on Horseshoe Pike adjacent to Cambridge Road and
the second area 18 loeated on Cambridge Rond near the intersection of Augusta
Drive, This area is zoned as agriculture. Based on the previoua on-lot and well
survey conducted by HRG, Inc. in the prior Act 337 Plan, there is u known on-lot
system failure within the aren, The two properties are also planned for
redevelopment and will be included in the West Sewer Digtrict, Until these
properties are connected to the public sewer aystem, they will continue to utilize
individual on-lot systems as an interim method of sewage disposal. The projecied
{lows {or this service aren have been accounted for in the WWTP upgrade,

Cupola Study Area

This Study Arca is located ot the castern portion of the Township along Route
322, stretching from Pleasant View Road to Chestnut Tree Road and consists of
farm residential, mixed residentinl and commercinl properties.  The current
residenta/oceupants are serviced by Honey Brook Township public sanitary sewer
aystem, which is conveyed 1o the NCCMA for trentment and stream discharge.
Some of the residential homes within this study arca are being serviced by on-lot
sewage disposnl systems.  Based on the previous on-lot and well survey
conducted by HRG, Inc, in the 2010 Aet 537 Plan, there are a few lots with septic
system failures and septic certification failures, along with on-lat wells with

nitrate results ranging between 0 mg/l and 9,99 mg/l,

A proposed industrial park, known as the Hammell O'Donnell Industrial Park, s
located beyond the Municipal limits of Honey Brook Township along Chestnut
Tree Road. The proposed industrial park is located within West Nantmeal and
Wesl Brandywine Townships and will be serviced by the Cupola sewer service
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distriel eontingent upon the execution of Intermunicipal Agreements between
each municipality,

Thiz study area hag been carefully considered and incorporates nrens of projected
Hmwth within the public sanitary sewer in the Township and also conforms to the
updated Zoning districts. The design of the NCCMA WWTP upgrade will
accommodate these projected flows, Chapter V will discuss in detail the existing
NCCMA WWTP will be upgrnded to meet the PA DEP's Chesapeake Bay
Tributary Strategy (CBTS), nccommodate the existing sewage flows to the plant
and will be sized to accommodate the projected sewage flows from this Study
Area,

i‘.‘ L 4 d
Consistent with the majority of the existing and proposed agricultural land use in
the Township, this study area comprises the remainder of the total area of Honey

Brook Township, Most of the existing parcels are relatively large, exceeding well
over 3 acres In size, consisting of farms, purks or preserved farm land, These

arens will continue (o utilize the on-lol systems (o service their sewage disposal

needs.

The primary goals of this current Aet 537 Base Plan update 18 to evaluate the existing
public sewet service areas and the proposed upgrade of the wastewnter treatment plant.
The upgrade of the plant will be o two phased approsch in order for the NCCMA WWTT
o meet PADEP nutrient loading requiremnents at the current permitted capacity and
secondly accommodating the projected growth volume of wastewater ut the existing
WWTP,
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MAF NO. 1

GENERAL PLAN OF SANITARY SEWERS WITH SERVICES AREA
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F 5
Honey Brook Township is known as “the headwaters of the Brandywine”, and the
Township's role as the source of the Brandywine River is important not only for
the Honey Brook area but also for our neighbors s far as the Delaware River to
the south and cast and to the southwest as far as the Chesapeake Bay. The

boundaries of Honey Brook Township encompass two main watersheds:

¢ Two Log Run, which feeds into the West Branch — Brandywine Creek

e Easi Branch — Brandywine Creek

The Brandywine is a part of a larger network of streams, creeks, and rivers that
empty into the Christina River as purt of the Delaware River Basin. The Pequea
Creek is a minor watershed within the Township. The Pequea is part of the larger
network of streams, creeks, and rivers that emply into the Susquehanna River
as part of the Chesapeake Bay Basin, Refer to Map No, 3, “Watershed Drainage
Basins and Special Protection Waters™ and Map No., 4, “Water Features Map”,

Incorporated herein for reference is the "Hydrologic Resources” map contained
within the Honey Brook Comprehensive Plan, and this map contains a broad
identification of floodplains, wetlands, watershed boundaries and crecks and

SLCams.
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MAFP N0, 3

WATERSHED DRAINAGE BASINS AND
SPECIAL PROTECTION WATERS
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MAP NO. 4

WATER FEATURES MAP
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Soils

In order to present the most current information relative to soils, Map No. 5,
entitled "Soils Map" has been prepared (o show the soils mapped within the
Township, The official USDA-MRCS on-line dutabase wus gueried to determine
soil types and deseriptions for soils located within the Study Areas. The following

4ol types were loeated within the Study Areas!

Haile

The Baile serles consisia of very deep, poorly drained, moderately low to
moderately high saturated hydraulic conductivity, solls on upland depressions and
footslopes. They formed in local alluvium over residuum from acid erystalline
rocks, chiefly mica schist and granitized schist and gneiss, Slope ranges from 0 1o

® percent.

Califon

Califon series consists of very deep, maderately well or somewhat poorly drained
soils formed either in old till or on driftless landscapes in the Northern Piedmont
in colluvium from granitic gneiss on upland flats or concave slope positions.
Saturated hydraulic conductivity is moderately low, Slope ranges from 0 fo 15

percent,

Clarksburg

Clarksburg series consists of moderately well drained soils formed on limestone
valley flats or uplands. These solls consist of residuum wenthered from schist,
$iope ranges from 3 1o 8 percent. Suturated hydraulic conductivity is moderately

low or moderately high.

Codorus

The Codorus series consists of very deep, moderately well drained and somewhat
pootly drained soils. These soils formed in recently deposited alluvial materials
derlved from upland soils materials weathered from mostly metamorphic and
crystalline rocks, They are on foodplaing with smooth, nearly level slopes of 0 1o
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3 percent, Saturated hydraulic conduetivity is moderately high to high. Mean

. . e i
annual precipitation is 42 inches, and mean annual temperature is 52 degrees F,

Cokeabury o
The Cokesbury series consists of deep or very deep, poorly drained soils formed

cither in old till or on driftless landscapes of the Worthern Pledmont in colluvium
from granitic gnelss on upland depressions, hendslopes or concave footslope and
ieslope positions. Saturated hydraulic conductivity is moderately low. Slope

ranges from 0 to 8 percent,

Edgemont N |
The Edgemont serics consists of deep nnd very deep, well dratned soils formed in

the weathered residuum of quartzitic rocks, They have moderntely high to high
saturated hydraulic conduetivity. Slope ranges from 0 to 70 percent,

Gladstong

The Gladstone series consists of very deep, well drained soils formed in residuum
and colluvium from granitic gneiss. Saturaied hydraulic  conductivity i
moderately high to high. They oceur on upland divides and rolling foothills of the
Highlands section of Appalachian provinee, the Reading Prong section of the
Mew England provinee and the Giettysburg-Newark Lowland and the Piedmont
Upland sections of the Northern Piedmon province. Slopes range from 0 to 63
percent,

Glenelg

The Glenely serles consists of very deep, well drained soils formed in residuum
wenthered from micaceous schist on uplands of the Blue Ridge and the Northern
Piedmont, Slopes range from 0 to 55 percent, Suturated hydraulic conduetivity is
moderately high in the subsoil and moderntely high to high in the substratum,
Menn annual temperature is 53 degrees F., and mean annual precipitation ig 40

inchos.
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Glenville

The Glenville serics consist of consists of very deep moderately well drained or
somewhat poorly drained soils, They formed primarily 1n colluvium or residuum
affected by soil creep that is wenthered from phyllite, micaceous schist, granitic
gneiss and other acid erystalling rocks, Slopes range from 0 to 15 percent,

Saturated hydraulic conductivity is moderately low to moderately high.

Hatboro

The Hatboro series consists of very deep and poorly drained soils formed in
alluvium derived from metamorphic and crystalline rock. They are on flood

plaing, Slopes range from 0 to 3 percent.

Legore
The Legore Serics consists of very deep, well druined soils on uplands. They

formed in material weathered from diabase, diorite, and related rocks. Saturated
hydraulic conductivity is moderately high 1o high. Slopes range from 0 to 50
percent.

Mount Lucns

The Mount Lucas series consists of deep and very deep, moderately well and
somewhat poorly drained soils formed in material weathered from diabase and
other durk colored basic rocks. Slopes range from 0 to 25 percent. Saturated

hydraulic conductivity is low.

Neshuminy
The Neshaminy serics consists of deep and very deep, well drained soils formed

in materials weathered from dinbase and other dark colored basic rocks, Saturated

hydraulic condietivity is moderately high. Slopes range from 0 to 70 percent,
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Parker

The Parker series consists of very deep, somewhal excessively druined soils that
formed in residuum derived from granitic gneiss bedrock. They oceur on gently
sloping 1o very steep slopes of ridges and hills. Slopes range from 3 to 70 pereent.

L 3 nqmg
The Thorndale series consists of very deep, poorly drained soils formed in
medium  textured colluvium derived from limestone, caleareous shale, and

siltstone. Slopes range from 0 to & percent. Saturated hydraulic conductivity is

maoderately low 1o moderately high.

Towhee
The Towhee serles consist of deep and very deep, poorly drained soils formed in

colluvium from dinbase, diorite or gabbro. Slopes range from 0 to 8 percent.
Saturated hydraulic conductivity is moderately low to moderately high.

Udorthents
This complex consists of moderntely well drained 1o excessively drained soils that

have been disturbed by cuffing or filling, and areas that are covered by buildings
and pavement, The areas are mostly lorger than 5 acres. The complex is about 70
percent Udorthents, 20 percent urbun land, and 10 percent other soils. Most areas
of these components are so intermingled that is was not practical o map them

separately,

Urban
Urban land is land mostly covered by streets, purking lots, buildings, and other

stiuctures of urban aréas.

Waichung
The Watchung series consists of very deep, poorly drained soils on upland flats

and depressions. Saturated hydraulic conductivity is moderately high in the A and
C horizons and moderately low in B horizons, They formed in residuum from

basic rocks. Slope ranges from 0 to 8 percent,
1-14
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Map No. 5a through 3d contain the varlous soil characteristies, such ag slopes and depth
to seasonal wetness, in the context of current PADEP requirements. Aceording to this
information. most of the solls are designated as "well drained, moderately well drained
and somewhat poorly drained”. According to the Natural Resource Conservation
Services (NRCS) defines the dralnage below:

Well Drained

Water is removed from the soil readily but not rapidly. Internal free water occurrence
commonly {8 deep or very deep; annual duration is not specified, Water is nvailable 1o
plants throughout most of the growing season in humid regions, Wetness does not inhibit
growth of roots for significant periods during most growing sensons. The solls are mainly
free of the deep to redoximorphic features that are related to wetness,

Meoderately Well Drained

Water is removed from the soil somewhat slowly during some periods of the year.
Infernal free water occurrence commonly is moderately deep and transitory through
permanent. The soils are wet for only a short time within the rooting depth during the
growing season, but long enough that most mesophytic crops are affected. They
commenly have a moderately low or lower saturated hydraulie conductivity in a layer

within the upper 1m, periodically receive high rnintall, or both,

Somewhat Poorly Drained

Water 18 removed slowly so that the soil is wet at o shallow depth for significant periods
during the growing season. The occurrence of internal free water commonly I8 shallow to
moderately deep and fransitory o permanent, Wetness markedly restricts the growth of
mesophytic crops, unless artificinl drainage s provided. The soils commonly have one or
mote of the following charcteristics: low or very low saturated hydraulie conductivity, a
high walter table, additional water from seepage, or nearly continuous rainfall.

Above all, these designations should be recognized as general guidelines based on typical
goil mnd landscape composition, and should not be interpreted ag areas where on-lot

I1-15
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sewage disposal systems are not permitted. Site-speeific soil testing performed by the
Sewage Enforcement Officer (SEO) may result in the approval of on-lot disposal within
these soil types, particularly in consideration of the on-going development ol new
alternate technologies by PADEP for more restrictive soils,

IN-16
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MAF NO}, 5A, 5B, 5C, AND 5D

SOIL LIMITATIONS FOR ON-LOT SEWAGE DISPOSAL SYSTEMS
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1.

Prime Farmland i3 of major importance in meeting the Nation's short- and long-
range needs for food and fiber. Because the supply of high-quality farmland is
limited, the U.8. Department of Agriculture recognizes that responsible levels of
government, as well as individuals, should encournge and facilitate the wise use

of our Mation's prime farmland.

Prime farmland, ns defined by the U8, Department of Agriculture, is land that has
the best combination of physical and chemical characteristies for producing food,
fieed, forage, fiber, and oilseed crops and is available for these uses. Tt could be
cultivated land, pastureland, forestland, or other land, but it is not urban or built-
up land or water areas, The soil quality, growing season, and moisture supply are
those needed for the soil to cconomically produce sustained high yields of crops
when proper management, including water management, and acceplable farming
methods are applied. In general, prime farmland has an adequate and dependable
supply of molsture from precipitation or irrigation, a favorable femperature and
growing season, aceeptable acidity or alkalinity, an acceptable salt and sodium
content, and few or no rocks. The water supply is dependable and of adequate
quality. Prime farmland is permenble to water and air. It is not excessively
crodible or saturated with water for long periods, and it either is not frequently
flooded during the growing season or is protected from flooding. Slope ranges
mainly from 0 to 6 percent. More detailed information about the eriteria for
prime farmland is available at the local office of the Natural Resources

Conservation Service,

Tabie 3 below lists the map units in the survey area that are considered important
farmlands. Important farmlands conglst of prime furmland, unique farmland, and
furmland of statewide or local importance defined by the Matural Resources
Conservation Service, in cooperation with other interested Federal, State, and
logal government organizations, has inventoried land that can be used for the

in-19
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production of the Nation's food supply. Prime farmland is also illustrated on Map

Mo, 6, entitled “Prime Ag Farmlands™.

Table below summuarizes the prime farmland

arens;

Mup
Symbaol
Ba

BbH
CaA
CaB
Cal
Chi
CpA
CpB

DAM
FdR

EdC
Edld

ExD

GdA
Gdi
G

GeD

Map Unit Name

| Baile silt lonm

Baile silt loam, 0 1o 8 [.Htrl;:ﬁnli.
slopes, very stony

Califon loam, 0 to 3 percent

Califon lonm, 3 fo 8 percent
slopes

Califon loam, 8 10 15
slopes

Califon loam, 0 o 8 peroent
slopes, extremaly stony
Cokesbury silt loam, 0 to 3
percent slopes

percent

-r,_"ak.:nhury sill loam, 3 'I;.'i E

percent slopos

Dams

Edgemont channery loam, 3 1o &
percent slopes

Edgemont channery loam, & to 15
percent slopes

' 'Iu:ﬂg:]nt]ﬁt channery loam, 'Iﬁt{i_

25 percent slopes

Fdpemont channery sandy loam,
8 1o 25 percent slopes, extremely
slony

Giladstone gravelly lonm, 0 to 3
parcent slopes

Ciladstone gravelly loam, 3 to &
pr:n,.Lrlt !I-]‘.'JPEH

Gladstone gmw,.lly lonm, 8to 15
percent slopes

Ciludstone-Parker gravelly lonms,
15 to 25 percent slopes

II-20

clnssifications within the study

Farmland Classification

Not pﬁ'mr.' I"urmlunlnl.ll
Mot prime farmland

All areas nre [\Til'm'.' farmland
All nrens are prime farmland

Farmland of statewide
importance

H:}t-'ﬁr'l'ﬁ'ﬁ' {rmilund
Mot prime farmland

Not prime furmland '

Not prime farmland
All arens are prime {armland

Farmland of statewide
importance

'Nhl prime farmland

Not prime farmland

All areas are prime farmland
All nrens are prime Larmland
Farmland of sintewide

importance
Mot prime Tarmland




Map
Symbaol
GIB
CgA
Ggh
GgC
GgDh
GIA
GIB
Gle

Ha
Leld

et
MIA
MIB

MIC

NeC
NeD

NI

an I.,Inll Nume

pummtl ulmm. very hﬂumﬂrf “
Glenelg silt lonm, 0 to 3 percent
slopes

Glenelg silt loam, 3 to § percent
slopes

Glenelg ailt loam, 8 to 15 percent

slopes
{ilunclg allt lonm, 15 to 25

percent slopes

Gilenville silt loam, 0 to 3 percent

) slnpn*.

Gilenville silt loam, 3 to & percent
slopes

Gilenville silt loam, & to 15
percent slopes

| Hatboro silt lonm

l',c:ﬁﬁlr';: gilt loam, 3 1o 8 percent
slopes .
Legore silt loam, & to 15 percent
alopes

Mount Lucas silt loam, 010 3
percent Hlupcﬂ

Mount Lucas silt loam, 3 to 8
percent slopes

Mount Lucas silt loam, 8 1o 15
percent slopes

Mount Lucas silt lumﬂ. l'.'-‘ tn 3
p:rLLnt !\i-lﬂ'FEH- extremely .\.Inn}'

Neshaminy silt loam, 0 to 3
pereent slopes
ﬂéﬁhumi‘ny silt loam, 3o 8
percent :Ilupctl

Neshaminy silt loam, 8 tols
percent slopes

MNeshaminy silt loam, 15 to 25
percent slopes

Hf,.ﬂ.hﬂh‘!ln_‘f EFLWUH}" ailt loam, 0
to § peroent slopes, extremely
houldery

In-21

Farmland of statewide

Farmland Classifieation
Mot prime farmland

All rens are prime farmland
All areas are primt.;ll'urm-lund

Farmland of stutewide

. _impn rianoe

Not I'.i'rimu farmland
All areas are prime farmland

All areas are prime farmland

Farmland of statewide

unpnrlunuu

Mot prime lu:m'lund
All areas are prime farmlund

importance
All areas are prime furmland

| Al nrens are prime farmland

Farmland of stntewide
importance
Mot prime farmland

“All areas are prime farmland

All areas are prime farmland

Farmland of stalewide
imporiance

Not prime farmland

Mot prime larmland




" an "
Symbol
NID

NvA
NvB
Ml
NvD
NxB

NxD

Phid
Phl)
Th
“ToR

WaA

‘Map Unit Name

Neshaminy gravelly silt loam, 8
to 25 percent slopes, extremely
bouldery

w::.\;l.'mminy silt loam, very deep
over mafie gneiss, 0 to 3 percent
slopes

'H:-:'H'ﬁumin}' silt loam, Very I.IIL‘FI:!F

over mafic gneiss, 3 to § percent
slopes

‘Neshaminy silt loam, very deep

over mafic gneiss, 8 o | 5 percent
slopos

Neshaminy silt loam, very deep
over mafic gneiss, 15 1o 25
percent slopes

Meghaminy silt loam, very deep
over mafic gneiss, 0 0 8 pereent
slopes, viry stony

Meshaminy silt lonm, very deep
over mafic gneiss, 8 1o 25 percent
slopes, very slony

Parker loam, 0 to 8 percent
3|np¢n. extremely stony

Purker loam, 8 to 25 percent

slopes, extremely stony
Thorndale silt loam

Towhee silt loam, 3 to § percent
slopes
Wﬁlclmng silt loam, 010 3
percent slopes

#.Tuble tuken from the Websoil Survey

11-22

Farmland Classification

Not primu farmland

‘Al nreas are prime farmland
“All arens are prime farmland
Farmlnnd of statewide
importance

Nnt-pnm.-. farmlund
chtprilm: farmlund

Not prime farmland

‘Not prime farmland
Not prime farmland
Mot r,n_rirnr,: farmlund

Nol prime farmland

| Not prime farmland




MAP NO. 6

PRIME AG FARMLANDS
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The geology of an arca can dictate important groundwater characteristics and
other limitations with regard to land use. Groundwater quality can be affected by
the manner in which the soil unit and geological formation process the infiltration
of water from the surface to any aquifer, Typical contaminants which enter the
groundwater in this fashion include nitrate-nitrogen and bacteria, Map No, 7
entitled "Geology Map” illustrates the Township's geological festures, which
consist of the following Triassic formations: Antietam, Antietam and Harpers
undivided, Chickies, Harpers, Vintage, Pegmatite, Anotthosite, Graphitic felsic
gneiss, Banded mafic gneiss, Felsie and intermediate gneiss, and Graphitic Felsic
Gmeiss. The following generalized descriptions of these units are provided by the
United States Geologicnl Survey (USGS):

Antigtam Formation (ca)
The Antletam Formation is chiefly coarse-grained, quartzose sandstone; the lower

part is dense, resistant qunﬂﬁf.im.

Antietam and Harpers Formations, undivided (Cab)
The Antietam and Harpers Formations, undivided includes both the Antietam

(Ca) and Harpers (Ch) Formations,

Chickies Formation (Ceh)
The Chickies Formation s light-gray to white hard, massive quartzite and quartz
schist with thin, interbedded dark slate at its top and conglomerate at its base,

Harpers Formation (Ch)
The -Harpers Formation is dark-greenish-gray phyllite and schist containing thin
quartzite layers, It includes Montalto member (Chm) which consists of gray

quirlzile,

Il =24
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Vintage Formation (Cy)
The Vinlage Formation is dark grayish=blue, {ine to madium gruiuﬂ:d, knotty

dolomite with pods of course grained dolomite,

Pegmutile (Xpg)
Pegmatite is coarse 1o medium grained and pranitic. Contacts range [rom sharp 10

narrowly gradational with some zoning in places.

Angrihosite (i)

Anorthosite 18 o medium to coarse-grained igneous rock made largely of

plagioclase feldspar, with small amounts of pyroxene, olivine, and iron oxides,

Crraphitic felsic gneiss (i)

Graphitic felsic gneiss includes Pickering Gnelss and small areas of matble, It i%
dominantly quartz and feldspar with varving amounts of gruphite and various
metamorphic minerals. 1t is medium grained, light to dark gray and greenish gray
with a sedimentary origin.

Banded malic gneiss (gt
Banded mafic gneiss is durk gray, fine to medium prained, It includes rocks of

probable sedimentary origin.

Felsic and Intermediate gneiss (gpd)

Felsle and Intermedinte gnetss is medium grained, light pink to greenish gray, It is
largely quartz, feldspar, and mica. 1 is commonly gneissie, containing alteration
mineralg; interfingers with gabbroie gneiss,

CGipnphitis Felsic Gneizs (gam)
Graphitic felsic gneiss is medium grained, medium to dark gray: locally gneissic,
predominantly feldspar and quartz plus dark accessories and various alteration

mnineruls.

I1-25%
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MAP NO. 7

GEOLOGY MAP
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4 Harpers Formation (Ch)
“#% Vintage Formation (Cv)
@ Pegmatite (Xpg)
@ Ancrthosibe (a)

gneiss (gg)

@ Graphitic

Graphitic felsic gnesss(ggm)

* Banded mafic gneiss (gga)

L

-
-

Corsarancy, PANAR and Chesler County G35,

.,

Geologic F ’
of

Act 537 Plan
Honey Brook Township,
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According to the U8, Geological Survey (USGS), the highest elevation in the
Township is approximately 1,075 feet above sea level in the Welsh Mountaing in
the northeagtern portion of the Township. The lowest elevation is found nlong the
Fast Branch Brandywine Creek at approximately 600 feet above sen level. Slopes
are presented on Map No, &, entitled "Topography Map", Gently rolling hills and
come flat arcas characterize the north eastern-central near Struble Lake and
central portions close to the loeation of the Borough. The southern portion of the
Township contains Baron Hills which are rolling hills, and some steep slope
arcas. Map MNo. 3n through 5d depict arcas where traditional inground, sand
mound, drip, or spray irrigation systems are feasible based on soil type and

topography.
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Iu::p them clenn by acting as natural filters, removing pollutants such as bacterin

nnd sediment.

Water features, including wetlands and hydric soils which are closely related, ore
shown on Map Mo, 4 entitled "Water Features”. Honey Brook Township lies
almost entirely within the watershed of the Chesapeake. The Chesapeake consists
ol 64,000 square miles in it and encompasses parts of six stoles including
PDelawnre, Maryland, New York, Pennsylvania, Virginal, West Virginia and
District of Columbia, Within Honey Brook Township, there are three designated
sub-watersheds as follows: East Branch Brandywine Creek, Two Log Run feeds
into West Branch of Brandywine Creek and Pequea Creek. Woodlands and
loodplains in the Township are depicted on Map Mo, 9 entitled "Woodlands and
Floodplains",
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MAP NO. 9

WOODLANDS AND FLOODPLAINS
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CHAPTER 111
EXISTING SEWAGE FACILITIES



A porlion of Honey Brook Township is serviced by a publie sanitary sewer system owned
und operated by the Northwestern Chester County Municipal Autherity (NCCMA). The
public sanitary system includes one wastewaler reatment plant and eight pump stations.

Below lists the pump stations:

e West Pump Station

« Conestoga Pump Station

s Cambridge Run Pump Station

s Rrandywine Preserve Pump Station (Formally known as White Horse Glen)
« Cupola Pump Stotion

s Autumn Ridge Pump Station

¢ Grandsafl Pump Station

s Village Green Pump Station

The Authorliy's current public saniiary sewer service ared includes the Suplee, West, and
Cupola/Rt. 322 Sewer Districts, The Suplee Arca is located on Suplee Road near the
intersection of Talbotsville Rond consisting mostly of residential homes. The West Area
i« located at the fur western portion of the Township along Route 322, which streiches
from Cambridge Road to Mill Road and consists of residential, commercial, industiial
and farm residentinl properties. The Cupola Area i located at the eastern portion of the
Township along Route 322, stretching from Plensant View Road 1o Chestnut Tree Road
and consists of farm residential, mixed residential and commercial properties. These base
sower service arens were identified in the Honey Brook Township 2010 Act 537 Plan.
The current sewer service area is illustrated on Map No, 1, entitled "Existing and
Proposed Sewer Service Areas”. For the purposes of consolidation and ease of FEVIEW,
Map No. | also contains the noted proposed service areas, as an outcome of the
information presented in this Plan update.
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The primary goals of this current Acl 437 Base Plan update is to evaluate the exisling
public sewer service arcas and the proposed upgrade of the wastewater treatment plant.
The upgrade of the plant will be o two phased approach in order for the NCCMA WWTP
to meet PADEP nutrient loading requirements at the current permitted capacity and
secondly nccommodating the projected growth volume of wastewnter at the existing
WWTP, The projected growth is further discussed in Chapter IV. The scheduling of the
upgrades, in conjunction with the remainder of the implementation, 18 prur-:nnlud in

Chapter V1L

The NCCMA WWTP only services Honey Brook Township and Honey Rrook Borough.
There are two neighboring municipalities which provide publie sanitary sewer sarviee 1o
cesldents/occupants in Honey Brook Township, The Caernarvon Township Sewer
Authority (CTSA) provides public sewer service in the northenst comer of the Township,
This aren will continue to be serviced by the Caemarvon Township Sewer Authority and
ihere is no growth potential within this area. A copy of the Intermunicipal Agreement i3

attached in Appondix B

Honey Brook Township will be receiving waslewater from West Nantmeal Township.
This Act 537 Plan will include this area (identified by numbers 34 to 44 on the Overall
537 Plan) through an Intermunicipal Agreement with West Nantmeal Township and
Honey Brook Township which was executed September 21, 2017 to be service by the
Cupola Sewer Service Area which uliimately flows to the NCCMA WWTF for treatment
and disposal, A copy of this Intermunicipal Agreement is attached in Appendix A,

The Contesville Authority included parcel number 22.10-33 consisting of 41.3 acres
located east of Route 10 and south of Beaver Dam Road within their public sanitary
qewer service aren, This parcel of land was purchased by Natural Lands Trust in May of
2018, As this property will be preserved, the development potentinl is remove and will
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not require public sanitary sewer. Map No, | identifies {he area serviced by CTSA and

Coatesville Authority.

NCCMA WWTE

The Northwestern Chester County Municipal Authority was organized in 1975 and
equally represents Honey frook Borough and Honey Brook Township. NCCMA's
WWTP is located at 37 Dampman Road nnd the treaiment plant was designed as an
serated lagoon system, followed by tertiary filtration, BNR and the removal of
phosphorous, algne. Below provides the detnils of the Waler Quality Management

Permit:

. NPDES Permit Mo. PAODB0A3R
s Water Quality Permit No. | 506402
e Location: 37 Dumpman Road, Honey Braok Township, Chester County

e Cupacity: 0.600 mgd
Receiving Stream; Wesl Aranch of the Brandywine Creek

Existing NCCMA WWITP Effluent discharge requirements (30 duy averngel

Do
——— T | 05
Total E;upanﬁ;ﬁﬁﬁuﬁ: 5 a0 . R
“CBODS (May 1 10 October 31) —A————
CRODS {'I':Iuvnmt;r:r 1 'lﬂI:\Pll'" 3'5} o - 55 % 2
I (Miay 1 to October31) e s
1:31-!31*4 EH'uv-:anr 1 tc: April :EEI] 2 - _- 2.1 - |
) B *.. Tmanlln;phﬂﬂlf : - ‘__’ - o . 1.8 B o _._
Fecal Coliform (May 1 10 Eapt;mhnr 30) | 200 eolonies/100 ml -
Fecal Coliform (October 1 16 April 30) 2,000 ““;::;fﬁ;ﬂ”mﬂﬂ;md %R
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The existing NCCMA WWTP consists of an perated lagoon systen, followed by
ertiary filtration for BNR and the removal of phosphorous and algac. A schematic of
the existing treatment plant 18 provided at the end of this section. Per the 2010 Act 537
Plan, the NCCMA installed the BioBlocs to help incrense treatment. During & routine
inspection in June of 2014, it was found that 20 of the 80 BioBlocs aluminum material
had deteriorated and leaked their media, All the BioBlogs were removed from the
lagoons and replaced with gtninless steel BioBlocs by the fall of 2014, During the
winter months, the plant experiences difficulties meeting the permit discharge limits for

nitrogen.

According to the Chapter g4 Reports, NCCMA WWTP does not have three consecutive
months where the monthly average flow exceeds the hydraulic design capacily of the
WWTF, There were no issues experienced at the WWTP during high flow conditions,
hecause they have holding cupacity during high flow conditions,

Pump Stations

The Township utilizes eight pump stations 1o service the public sewer serviee area which
connects to the NCCMA WWIF, The West Pump Station receives the flows from
Brandywing Prescrve (formally known as White Horse Glen), Cambridge Run, and
Conestoga,  The Cupola Pump gation receives the Nows from Girandsiafl, Autumn

Ridge, and Village Green pump stations.

Following is o detniled description of the existing Pump Stations that are within the
NCCMA WWTP service are:

I West Pumping Station
The West Pumping Station is located to the north of Route 322 and began

operation in the fall of 1978 utilizing n Smith and Loveless duplex station, with
twio 60 hp puiips ruted ot 698 gpm, The pumping level is controlled by a pressure
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iransducer. An automatic dinler monitors ull the alarms, and will notify the staff
of a high influent or system failure. A pump station monitor records inflow und
instantaneous peak flow. An Onan 155 kW diesel generator, through a Dayton

400 amp automalic transfer switch, provides emergency power i the event of o

main power fnilure.

The pumping capacity of the pump station with the Jargest pump out of service is
9% gpm. The PADEP requires u penk factor of 3.5 for pump stations servicing
flows less than 300,000 gpd, The annual average low capacily of the existing

pump station hug been caleulated below:

Penk Pumping Capacity = GOR gpm
~ 98 gpm x 1,440 min/day
- 1,005,120 gpd

PADEP Peak Factor = i

Annunl Average (AA) Flow = 1,005,120 gpd / 3.5 (peak {actor)
- 287,177 gpd

Existing Flows = 169,000 gpd
Projected Flows = 69,457 gpd
Total Flows = 238,457 gpd
Avnilable AA Capacity = 287,177 gpd - 238,457 gpd
= 48,720 gpd

The annual average flow rate does not exceed the annual average flow eapacity of

the pump station, and there are no reported overlond conditions at this pump

slation.

The Honey Brook Golf Course i proposed 1o connect 10 Honey Brook Township
public sanitary sewer system through the connection to & gravity matn whieh will
flow to the West Pumping Giation,  The projected flows for the Golf Course
expansion of the grill and barn for events will be approximately 4,160 gpd. A
sewnge Pacilities Planning Module will be required o be submitted 1o PADEFP
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and obtain approval from PADEF for the conneetion of this project to the sanitary

sewer syatem.

Based on the twenty year planning projections and the golf course, there is 48,720

gpd of capacity remaining at this pump station,

Conegtogn Mumping Station
The Conestoga Pumping Station is located just outside of Honey brook Rorough

on the west side of Route 10 and began aperation in the spring of 1979 utilizing o
Smith and Loveless duplex station with two 15 hp pumps rated nt 317 gpm. The
pumping level 18 controlled by a bubbler system. An nutomatic dialer monitors
e alarms, and will notify the qtadl of n high water influent or giation failure. A
Pump station monitor records inflow and instantancous peak flow. An Onan
generntor, through o Westinghouse automatic transfer switeh, provides cmergency

power i the event of a power failure,

The pumping capacity of the pump station with the largest pump out ol service 18
317 gpmn. The PADEF requires a peuk factor of 3.5 for pump stations servicing
flows less than 300,000 gpd. The annunl average flow capacity of the existing

pump station has been caleulated below:

Peak Pumping Capacity = 317 gpm
317 gpm % 1,440 min/day
456,480 gpd

PADEP Peak Factor = 15

Annual Average (AA) Flow = 456,480 gpd / 3.5 (peak factor)
= 130,423 gpd

Fxiating Flows = 36,200 ppd
Projected Flows 0
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3.

Total Flows = 130,423 gpd
Avnilable AA Capacity = 130,423 gpd — 36,200 gpd
94,223 gpd
The nnnual average flow rate does not exeeed ihe annual average {low capacity of
the pump station, and there are no reported averload conditions at this pump
station. There are 1o anticipated connections to this pump siation over the next

five yoars.

Cambridge Run Pumping Station
Cambridge Run Pump iation la located west of Route |0 nenr the dead-end of

Diane Drive and began operation in September of 1905 utilizing o Hydromatie
duplex station servicing i development of 22 homes with two 3 hp pumps rated ut
15 gpm and controlled by float level ewiliches, An automalic dialer monitors the
alarms, and will notity the staff in the event of a high water influent of station
fuilure. A Pump station monitor records inflow and Instantuneatis penk flow. An
Onan 20 kW generator, through an automatic nan iranafer switeh, provides

emergency power in the event of a power failure,

The pumping capacity of the pump «tatlon with the largest pump out of service is
23 gpm. The PADEF requires a peak factor of 4 for pump stations gervicing flows
less than 10,000 gpd. The annual verage flow capacity of the existing pump
station has been calculated below:

Peak Pumping Capacity = 23 gpm

w 23 gpmx 1440 min/day
= 33,120 gpd

PADEP Peak Factor = 4.0

¢

Annual Average (AA) Flow 13,120 gpd / 4.0 (peak fuctor)
~ 8,280 gpd

Existing Flows = 3,100 gpd

m-7
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Projected Flows = 0
Total Flows = 3,100 gpd
Avniluble AA Capacity = g 280 gpd — 3,100 gpd
= 5,180 gpd
The annual average flow rate does not exceed the annual average low capugity of
the pump station, and there are no reporied overload conditions ot this pump
stution, There are no anticipated connections 1o this pump station over the next

five yenrs,

Brandywine Preserve Pumping Station (Formerly White Horse Glen)

Brandywine Preserve Pumping Station I8 located just south of Route 322 within
the Brandywine Preserve residentinl development and bejan operntion in January
of 2010 homes utilizing & Hydromatic duplex station servicing u development of
59 homes with two 7.5 hp pumps rated at 70 gpm and controlled by float level
switches. An automatic dialer monitors the alarms, und will notify the staff in the
event of o high water influent or gtation failure. A Pump station monitor records
inflow and instantanecus peak flow. An Onan 15 kW gencrator, through an
automatic Onan transfer switeh, provides emergency power in the event of a

power failure.

The pumping capacity of the pump atation with the lurgest pump out of service i8
80 gpm. The PADEFP requires o peak factor of 3.8 for pump stations servicing
flows less than 100,000 gpd. The annual average flow capacity of the existing
pump station has been ealoulated below:

Peak Pumping Capacity = 80 gpm
- R0 gpm x 1,440 min/day
= 115,200 gpd

PADEP Penk Factor ™ iR

Annual Average (AA) Flow = 115,200 gpd / 3.8 (peak {actor)
= 30,315 gpd
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]

5,000 gpd
0
%,000 gpd
10,315 gpd - 5,000 gpd
- 25316 gpd

Existing Flows
Projected Flows

Total Flows

Avnilable AA Capacity

]

‘The anntial average flow rate does not exceed the annual average flow capacity of
the pump station, and there are no reported overload conditions at this pump

station, There are 0o anticipated connections to this pump station over the next

fivie years,

Cupola Pumping Station

Cupoln Pumping Station s located at the interseetion of the Fust Branch of
Brandywine Creek at Cupola Road and began operation in the fall of 1978
utilizing u Smith and Loveless duplex station serving with two 60 hp pumps rated
a1 691 gpm. The pumping level is controlled by bubbler system. An automatic
dinler monitors the nlarms, and will notify the staff of a high water influent or
ctation fuilure, A Pump station monitor records inflow and instantaneous peak
flow, A 155 kW Onan diesel generntor, through a Cutler-Hammer nutomatic
ransfor switch, provides emergency power in the event of a main power lailure.
The pumping capacity of the pump station with the largest pump out of service is
691 gpm. The PADEP requires a peak factor of 3.5 for pump stations servicing
flows less than 1,000,000 gpd. The pump station has 1o be upgraded to meet hoth
the existing and projected flows. The following are the caloulations of the

required pumping capacity:

[xisting Annual Average (AA) Flow = 119,000 gpd

Projected Future AA Flows = 271,007 gpd

Total AA Flows = 390,007 gpd

PADEP Penk Factor = 3.5
Required Pumping Capacity = 390,007 gpd x 3.5 (peak factor)
= 1,365,025 gpd

« 1,365,025 gpd / 1,440 min/duy

= 04793 gpm

Design = 950 gpm
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The Authority is eurrently in the process of obtaining approvals from PADEP to
upgrade this pump station due to age of the pump sation, incrensed development
anticipated in this arca and due to pist g50'% at this pump station. The NCCMA i
waiting for the Water Quality Part 1l Permit approval from the Department of

Environmental Protections 10 sturt construction of the upgrades 1o this pump stntion.

The NCOMA will be paying for the pump station upgrados.

Autumn Ridge Pumping Statien
Autumn Ridge Pumping Station is located south of Route 322 near the dead-end

of Dove Drive and began aperation in August of 1993 ufilizing o Hydromantic
duplex grinder glation servicing a development of 28 homes with two 5 hp pumps
mted at 20 gpm and controlled by float level gwilches. An automatic dinler
monitors the alanns, and will notify the atndT of o high water influgnt or station
filure, A Pump station monitor records inflow and instantaneaus peak flow. An
Onan 25 kW generator, ihrough an Onan automitic transfer switch, provides

emergency power in the event of a power fuilure.

The pumping capacity of the pump qtation with the largest pump out of service I8
25 gpm. The PADEP requires o peak factor of 4.0 for pump statlons gervicing
fMows less than 60,000 gpd. The annual average fow capacity of the existing

pump station has been calculated helow:

Peak Pumping Capacity = 25 gpm
w25 gpm x 1,440 min/day
< 36,000 gpd

PADEP Peak Factor — 4.0

Annual Average (AA) Flaw = 316,000 g / 4.0 (peak fuetor)
= 0,000 gpd

Existing Flows = 3,900 gpd
Projected Flows = 0
Total Flows = 3,900 gpd
Avniluble AA Capacity = 4,000 gpd - 1.0000 gpd
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5,100 gpd

“The annual average flow rate does not exceed the annual average flow capneity of
the pump station, and there are no reported overload conditions at this pump

ctution, There are no anticipated connections to this pump station over (he nexl

live years,

Crandstafl Pumping Station

GrandstalT Pumping Station is located on the north side of Route 322 at Rocklyn
Siation Rond and began operation in the spring of 1992 utilizing a Hydromatic
duplex grinder pumping station servicing a development of 49 homes with two 5
hp motors rated o 20 gpm controlled by 4 flont level switch system. An gutomatic
dialer monitors the alarms, and will notify the staff of o high water influent or
sation fuilure, A Pump station monitor pecords Inflow and instantuncous peak
low. An Onan 25 kW generator, through an Onan automatic transfer switch,
provides emergency power in the event of a power failure, The hydraulic design
capacity is 35 gpm. The annual avernge flow for 2017 was 8,700 gpd, therelore
this pump station is not in a hydraulic averload condition,

The pumping capacity of the pump station with the largest pump out ol service is
15 gpm. The PADEP requires o peak factor of 4.0 for pump stations servicing
flows less than 60,000 gpd, The annual average flow capacity of the existing

pump station has been calculated below:

Penk Pumping Capaeity = 35 gpm
35 gpm x 1,440 min/day
= 50,400 gpd

PADEP Peak Factor = 4.0

Annunl Average (AA) Flow = 50,400 gpd / 4.0 (peak factor)
= 12,600 gpd

fixisting Flows = 8,700 gpd
Projected Flows = 0
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Total Flows = 8,700 gpd
Available AA Capacity 12,600 gpd — 8,700 gpd
= 3,900 gpd
The annual avernge fow rate does not exceed the annual average flow cupacity of
the pump station, and there are 1o reported overload conditions al this pump
station. There are no anticipated conneclions 1o this pump station over the next

five years.

village Green Pumping Station
Village Green Pumping Qiation is located on the south side of Route 322 within

the Villoge Greene residentinl development and began operating in January of
5013 utilizing a Hydromatic duplex pumping station with two 5 hp pumps rated at
97 gpm and conirolled by a sigma control with a submersible pressure transducer,
with back up floats, An automatic dialer monitors the ularms, and will notify the
ataff of a high water influent or station Tallure. A pump stution monitor records
inflow and instantaneous penk flow. A Cummins 35 kw generalor, through an
automatic Cummina transfer switch provides emergency power in the event of a
power faflure. The hydraulic design capacity is 100 gpm, The annual avernge flow
for 2017 was 2,300 gpd, therefore this pump station is not in o hydraulic overload

candition,

The pumping capacity of the pump station with the largest pump out of service i
100 gpm. The PADEP required i peak fuctor of 3.8 for pump stations servieing
flows less than 100,000 gpd. The annual average flow capacity of the existing

pump station has been caleulated below:

Peak Pumping Capaeity = 100 gpm
= 100 gpm x 1,440 min/day
= 144,000 gpd

PADEP Peak Factor = 1.8

a

144,000 gpd / 3.8 (peak fuctor)
- 137895 gpd

Annunl Average (AA) Flow
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Existing Flows = 2,300 gpd
Projected Flows = {
Totul Flows = 2,300 gpd
Avnilable AA Capacity = 37,895 gpd 2,300 gpd
= 35,595 gpd
The annual average flow rate does not exeeed the annual average flow capacity of
the pump station, and there are no reported overlond conditions at this pump
station. There are no anticipated connections to this pump station over the nexl

five years.

Herbert, Rowland & Grubie, Ine, (HRG) is the consulting engincers for the NCCMA
prepared an evaluation of the existing WNCCMA WWTP, This analysis was conducied to
determine the existing conditions of the WWTT and evaluate increasing the permitted
hydraulic capacity from 0.600 MGD to 0,740 MGD,

The original WWTE was permitted for an average daily flow (ADF) of 0.600 MGD and
currently operates under this design hydraulic capacity. The trentment plant was
designed as nn acrated lagoon system followed by tertinry filtration (dissolved wir
flotation and sand filters), Disinfection is provided by gas chlorination. As originally
designed, the WWTP relied solely upon the lagoons hiological processes for removal of
ammonia nitrogen. Due to the inability to adequately muintain biological treatment in
cold weather, previous upgrades to the WWTP included the installation of 80 fixed film
contactors, trade named “Bioy Blocs™, and the required ancillary equipment within the
tertiary logoons in an effort 1o address this {ssue. Since their Installation, the plant has
had success in reducing their ammonia nitrogen limits for the majority of the year,
Deapite this success, the WWTF still has some difficulties in January and February due o
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the higher flows and colder water femperatures that oceur during these months resulting

in cold weather pitrification issues,

The current NPDES Permit has established effluent nutrient limits for Ammonia-
Nitrogen, Total Nirogen, and Total Phosphorus. These effluent limits are provided in

Table below:

NCCMA NPDIS Effivent Nutrent Limits e

T [ Masa Units (Ibwday) | " Concentrafion (mg/l)
Purameter Avi | Weokly Avg | Inst. Max Avg Month | Weekly Avg | Inst Max

ST | Month L

Ammonio- 13.4 XXX et T I T KX 5.4

Mitrogen
May 1- {net
31 = U e —

g e e+ T ] = ] - — -

Ammonia- ans | XXX XXX 8.1 XXX 16.2
Mitrogen
Nov 1- Apr
30 i AT I ; e
Total 144.1 XXX XXX 88 XXX 7.6

| Nitrogen ; . - N T T
Total 9.0 XXX XXX 1.8 XXX 1.6
Phosphorus
Apr 1= Ot
il

e — s ——

Phosphorus
Nov 1 = Mar

11 [____‘_ﬁL__._.___.___._

e —— e ——

HRG teviewed the Discharge Monitoring Report (DMR) data from July, 2014 through
August, 2017 to establish the performance of the lagoons with respect 1o nftrogen and
phosphorus removal, Phosphorus remaval through the system nppears to be stable and
the plant is able to consistently nchieve permit compliance throughout the year, On
average, the effluent total phosphorus discharge is 75% of the permitted capacity.

Nitrogen removal throughout the WWTF is varinble and is highly dependent on qensonal
temperature conditions. Exirapolation of the DMRE data (from 2013-2017) indicates the
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WWTP schieves an eflluent ummonia concentration (mg/L) that is below half of the
permitted limit greater than 66% of the time. The effluent ammonin mass loading (Ibs) is
helow half of the permitted limit greater than 73% of the time. Permit exceedance lor
ammonin have historieally occurred during the winter months, when the water

temperature drops below 5 degrees Celsius and thereby inhibiting the nitrification

I‘JI'ﬂI:L‘!iE.

Two nlternatives were evaluated for the upgrade to the existing NCCMA WWTP 1o
handle the projected average daily design flow of 0.74 MGD ond maintain compliance
with anticipated NPDES effluent permil limits. The two (2) major alternative options

that were considered as part of this Act 537 study inelude:

I. Alternative No, 1- Lagoon Retrofits,
2. Alternative No. 2 - Conventional Systems

Alternative No, 1 considered the option of refrofitting the existing lagoons with proven
technologies that would allow for the continued use of the lagoon system for biological
treatment, Alternative 2 considered the option of abandoning the existing lagoon
{reatiment processcs and replaging them with n conventional activated sludge system for
biological treatment, The selected Alternative is No. 1, retrofitting the existing lagoon.
The evaluation of this alternative is outlined in more detail in Chapter VI and the HRG
Act 537 WWTP Evaluation is attached in Appendix C,

Retrofitting the existing lagoon will allow the plant to continue to operate during the
construction process, as well us complete the upgrades in phases, The proposed upgrades
would then get the plant back into compliance with PA DEP for the nitrogen

reguirements.

Details of Sehedule of Upgrading or Fxpansion

- 15
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The upgrade of the plant will be a two phased approach in order for the NCCMA WWTF
o meet PADEP nutrient loading requirements at the current permitted capacity and
secondly accommaodating the projecied growth volume of wastewater at the existing
WWTP, The phasing of the upgrades is outlined below;

T T T A ———— ey
| Phase Construct new fucilitics capable of achieving full nitrification at current

I(Nitrification | design flow of 0.60 MGD.

Upjeracle)

Work to include:
I. Installing buffle curtaing in the primary Ingoons o ereate both

complete mix and partial mix cells

2. Installing lagoon covers
3. Replacing the mechanical aerators with diffused aerators

4, Replacing the bio-blocs with o new nitrifical 10N reacior
5. Replacing the existing hendworks bar screen =

Phase 2 TRerate exlating WWTF from 0.60 MGD o 0.74 MGD, Construct
{Hydrnulie modifications to existing process equipment 1o handle new AL,
Capagity
Upgrida) Work to include:
1. Modifieations to DAF tanks
2, Modifications to sund filters
1.3 Modifications o disinfection syatem._______ e ——
Phuse 3 Construct new facilities required for denitrification (if required).
{ Denitrification
Upgmge) 1

The upgraded NCCMA WWTP will adequately service Honey Brook Township and
Honey Brook Borough sewer needs, without creating n projected organic or hydraulic
overlond in the system within the next 20 year planning horizon.

To ensure the next 20 year planning horizon, cach of the tax parcels in the sewer service
arens were evalunted to determine projected future flows based on potential development
consistent with zoning uses, Table below summarizes the projected future flows for each
sewer service area, along with the existing reported flows. This evaluation is further

discussed in Chapter IV,

ExistingFlows { T e e R e ] __]
2013 Annual Average - | 397,000 gpd e e et
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2014 Annual Average 384000 gpd
2015 Annual Average 324,000 gpd X ’ e T
2016 Annual Average 201,000 gpd
2017 Annunl Average = “|273000 gpd
Five Yenr Annual Average Flow (2013-2017) | 333,800 gpd e
‘Highest Annual Averago 2017 197,000 gl
| Mux Three Consecutive Monthly 2017 311,000 gpd - 1.
| Current l*gpniund E_}_pﬂ:i'l}" 600,000 ppd _ I
Future Flows . 2 " | 0% TDR@ __ 100% TDR()  75% TRRE
Suplee Service Area (New) - Green on overall
5 | 43556 gpd 46323 gpd__ 46,133 gpd
Suplee Servico Aren (Existing) | 9:63% el 12,846 gpd 12,043 gpd
West Service Aren . g 6422 gpd 53084 _gpd 51419 gpd.
Honey Brook Borough
(West Sorvice Arow) .| 12213 gpd 16373 gpd 15333 gpd
Cupola Service Area (Including The Addition
‘;;!‘_ llnnnn!l-l_-lummql] Huninuug ?jrk] _ | 222,000 gpd 287,343 gpd 271,007 gpd |
‘Morgantown Road/ Shoreline Drive 23,750 gpd 23750 gpd 23750 ged
Totals {asoa76 gpd 439,720 gpd 399,648 gpd |
 WWTF Sizing Range (3) : . 2 2 2 SR RIS e
Lenst Conservative " -
(utilizing lowest AA flow) (2017) ._iiu_m : i _aawid __m.'m_".“.l
_Mnmge,;_ulili-.ni!m five year AA Tlow) 333,800 ppad 4 399,648 - 733,448 gpd_
‘Conservative (utilizing five year AA flow) 133,800 gpd + 439720 = 773,520 gpd
Most Conservalive .
aniltainﬂlliuhuul AARIOW) E{EDE Eﬂ _-f-__ﬂj,_ﬂ.?_il}_ L __Eelﬁ'ﬂ |,;‘p|;!_
Annual
Recommended Size _ 740,000 gpd _Average
B, Non-Mynicipal Sewage Facilities

Honey brook Township discourages public water and sewer
of the Honey Brook 337 Plan unless quch service is

within the rurl resource arens

required by PADEP for documented health or safety re
alternatives exist in the Township. The Township's

susipinable alternatives over the cont

into either the East

located outside of the designated public s

extensions or ImMprovements

asons and no other viable on-sile
goal 14 to seck more environmentally

inued strenm discharge of treated sewuge effluent

of West Branches of the Brandywine Creek. Therefore, the areas

ewer service arens will continue 10 bie serviced
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by individual on-lol sewage disposal systems (OLDS), The following non=municipal

treatment systems are currently in operation within the Township;

e Tel Hai Retirement Community operales a private WWTP (NPDES permit
number PA0036412) located on its premises along Beaver Dam Road west of
Park Road. Tel Hai's WWTP utilizes a biological continuous activated sludge
process and is currently permitted to discharge 55,000 gpd to Two Log Run. Tel
Hai Retirement Community will continue to utilize the WWTP with stream

discharge as the system continues 10 properly funetion.

s There are multiple community on-lot small flow systems, or package treatment
facilities in the Township, including tax parcels: 22-10-21, 22.9=14.14, 22-3-
73.1, 22-7-15, 22-7-51, 22-10-42-E, 22-10-43.2, 22-5-16.37, 22.8-85, 22-8B-81
and 22-7-81.1, The Township uses the service of the Chester County Health
Department's Sewage Enforcement Officer (SEQ) and the DEFP Suniiarian o
nssiat with recommending and enforcing any pperation und maintenance
compliance requirements for these systems, All of these systema are expected to

perform to complianee standards set forth by DET,

Honey Brook Township currently does not have a Sewage Managoment Ordinance o
address  operations and  maintenance requirements for individual on-lot systems.
However, the Township has been actively working on a draft ordinance. In the interim,
the Township's Board of Supervisors held an educntional meeting on December 12,
2013, to provide information to homeowners with on-lot sewage systems, All the
information that was presented at the educational meeting is provided on the Township's

website and available at the Township building.

The Chester County Health Department will ensure all systems area tested, designed and
permitied in accordance with Pa Code Title 25, Chapters 71, 72, and 73,
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g Di | Needs Identificuti
In nccordance with Act 537 guidelines and DEP's publication titled Aer 537 Sewage
Disposal Needs Identification fpuidance document 1800-BE-DEP1949 revised 4/2004),
Honey Brook Township performed a well sampling and seplic system survey as i part of
the 2010 Act 337 Update, The scope of work was to acquire updated information on the
general condition of a random selection of properties located in the Village of Suplee and

the West Sewer District to assess potential needs baged on the resulting data,

Sanitary Well Survey

Per the previous 2010 Aet 537 Plan, Herbert Rowland & Grubic (IHRG) contacted the
Chester County Health Departinent (o obtain data on known Septic System Failures,
Certification Failures, and Bacteriological testing results  within the Township
houndaries. An exhibit which presents the Chester County Henlth Department-provided
data is provided in Appendix A. HRG Engineering and Technicon Enterprises also
conducted n doot-to-door sanitary sewage survey in 2008 and a supplemental survey in
2010 for the Village of Suplee and portions of the existing West Sewer Districl. HBased
on sanitary survey forms completed by Technicon Enterprises, Ine, and Herbert, Rowland
& Grubic, Inc., the types of systems observed during the sanitary survey include:

Holding Tanks

Cesspools
Plevated sand mounds (septic tank with above-grade seepage bed)

Elevated sand mount trenches
In-ground trenches
Cireywater discharge directed to boreholes o surfaces

- & & & B W

Based on the survey conducted by HRG, a total of 12 properties responded to the initial
mail-survey, In the West Sewer District, there were five surveys completed, Of the live
surveys, one of the on-lot systems was suspected to be malfunctioning, while the other
four were reported ag unknown or not malfunetioning. In the Suplee Sewer District, a

total of seven surveys were completed with two suspected malfunctions and five with

potential malfunctioning systems.
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Technicon Enterprises cond
to achieve the minimum
District, there was one sul
suspecied to be ma
completed with two confirmed malfunctions,
mal function, and one functioning system.

by HRG and Technicon Enterprises ure attached in Appendix B. A map illustrating

functioning. In the Suplee Sewer District, a total of

ucted a second survey in 2010 on seven additionnl properties
requirements for a representative sampling. In the West Sewer
wey that had been completed, und the on- -lot system wos

aix sUrveys wore

two suspected malfunctions, one potential
The complete results lor the surveys conducted

An ared of documented septic system fuilures s located |

Struble Lake.
system fuilures huve been documented in the area,

Morgantown Road,

Another area was identified just southeast from the West
n of Mill Road and consists of a farmstead.
The on-lot survey condueted by HRG, Inc. identified n

near the Intersectio
commercial and fiurm residential,

-2

locations of septic sysiem malfunctions is neluded us Map Mo, 10, entitled “Septic
System Malfunctions”, The results of the survey are summarized in table below:
T HluthEanml Fnunnlﬂ:ﬂ of I'rumfllnn "lur\"ﬁ}'ﬂl uulhl ng OLDS T
Eitu'ﬁy Arem ['"rupurﬂm withi [ Numhuruf OLDS Sum:ynd [% of prupurﬂuu with
OLDS Wells
Vil‘lnguﬂl ‘»‘.ﬁﬁ; T s R == SR T o
l-,!lﬂtum Wtﬂl I}mlril:r. =T e e - & e -ﬁ%_ RS
e = HIIB_ T Aiaifunction (%a of OLDS Surveyed) R F o
Study Area Confirmed | Suspected | Totentisl | Neme
Surveyed | . N il [T 00 I - e
No. | Percentage No. | Percuntage “No. | Percontage H{r. | Percentage
——'\'L"—--—_———-——— [ — B e e —— I — al —
ki s |2 s | 4] mwm |6 | dew |1 B
Buples
et T | i | g —e— G | Gl
’“:’ 31 ot| o |o| ow |z| mw o 0% |4) &%
Jistric
owde | ) o L1 L L

in n residential aren just east of

According to the Chester County Health Department records, seven seplic

along the north und south sides of

Revised February 11,2019
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known on=lot system [ailure. Along Dampman Roud and Windswept Lane, 15 wells
wete reporied on the Chester County Health Department well database with nitrate-
nitrogen concentrations greater than 10 mg/l, In the same area, 7 wells were reported

with nitrate=nitrogen concentrations between 3 and 9.99 mg/l,

The Suplee Sewer District is expanding to include these areas into the public sewer
service arens in the future. These areas are projected to be provided public sanitary sewer
within the next 20 years or through a Special Study evaluating the area, The proposed
flow projections from these nreas hove been taken into account {or the wastewater
ireatment plant upgrade. The properties in Suplee Sewer District will continue 1o utilize
their individual on-lot sewage disposal systems until the systems report malfunctioning,
These sysiems will be maintained in accordance with the Sewage Management
Ordinance until such time that these sysiems arc connected to the public sanitary sewer

syslem,
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MAP NO. 10
SEPTIC SYSTEM MALFUNCTIONS

I - 23

Revised February 11, 2019
EE, Inc.



II "-li o1 .
/ft% Legend
o @ Ponds and Lakes
L . ~
o \ E A4~ Streams }.
E mn I{Z} Township Boundary 3
' _4_:_? | ) . '— Roadways 1
10 m |. __- : G I 5 :
-2 2 y = | Parcel Outlines i
\ i | o 'On-Lot Malfunction Status i
' = [ [ O ok
) ,- \ Potential
J | : % h Suspected
' . | e £
p [ ._ BUCh i — ) Confimed
. /  pucaaN Bl r_' HANAN g~ € v
o i T @ | JH & Positive Fecal Coliform
{J / [ Greater Than 5 MgiL of Nitrate
S
; _ U
/ = .
_,-""r -
/ 1 B SUFLEE__E__:IZ_I'__ =
)
|
m
=
—
0
=
\ <
1 _r. =
|I m }
v
/ % L‘
< 2
1_11. I-' _..l:r —\-\.
i |l i 'l
- I 4 —— ¢
- ‘o I i - ! -
" H B 1 Act 537 Plan
Lawsrbary, SA TTEET | -
%E S ey e | [Honey Brook Township
I [ [ w
LII:LHE— Dot q-_.! I J J . 18 |




Well Suryey
A well survey was condugted by HRG

Plan. The survey followed the guidelines for we
well water surveys may be completed in two

Disposal MNeeds ldentification Guidanee,

liers (or steps). The first tier requires that a

aren must be sampled, For the second tier, representative

with participation percentages the same s the
wotal coliform bacteria, fecal coliform bacterin, and nitrate-

aampled and analyzed for

and Technicon Enterprises for the 2010 Act 537

| water surveys published in the Sewage

minimum of 15% of the wells in the study
sampling must be completed

Doot-to<Door Survey. Each well is

nitrogen, The table below summarizes the well survey results:

The complete results for the surveys condu

— " Number and Percentage Efi"?uiﬁ?ﬂ;:nﬁriw-ei using Private Wells
““Study Aren | Properties with | ~ Number of Wells Surveyed (% of i
Private Wells properties with Wells
[ Village Of Suplee s paS ¢ TSI SN | DR — s
Fxling Wesl Disiriet 7 | "5
gr T e [ ~ " Malfunetion (% of OLDS Surveyed) e
S Fotal Coliform | Fecal Coliform “Nitrate = Smg/L, | Nitrate =10
Siudy Aren g ru' 1 Present (% of Present (% of but < 10 mg/L mig/L MOL (%
¢
VTR wurveyen) Total Collform) | (% of Surveyed) | of Surveyed)
“No | Percentage | No. | Percentage | No. “Percentage | No. | Percentage
~—Vilageof | .. e ——TT .| aa
13 T T b 1] 0% | 8% [ 46%%
Suplee
St o o F e el o | S S N TR
i 2 2490 ] (i 1 4% 4 7%
[istrict J | |

cted by HRG and Technicon Enterprises are
g locations of wells is included as Map No. 11,

attached in Appendix B, A map illustratin

entitled “Well Locations with Nitraie Results and Elevated Values”.

1l - 24

Revised February 11, 2019



MAT NO, 11

WELL LOCATIONS WITH NITRATE RESULTS
AND ELEVATED VALUES
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Septage Gengration

Individual homeowners' contragt with private, PA DEP approved haulers 1o pump i
dispose of septage generated from the on-lot septic systems. As noted above, there are
seven (7) sewage holding tanks currently within the Township and these owners also
contruet with private approved haulers as noted. As per the previous Act 337 Plan
update, the amount of seplage generated is estimated at 2,000 gallons per home every
three to five vears. This figure is based upon the frequency of pumping and avernge
liquid capacities of septic tanks throughout Honey Brook Township under current PA

DEP regulation.
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Waste Water Treatment Plant Process Flow Sehemutic
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CHAPTER IV
FUTURE GROWTH AND LAND DEVELOPMENT



il G “VELOPMENT

This Chapter is dedicated to an analysis of all existing and planned development in Honey Hrook

Township. Such an analysis is critieal to understanding both near and long-term future needs of
the Township. Additionally, the impact of PADEP Chesapenke Bay Tributary Strategy is also

likely to have a profound impact on the future needs of the Township, As with other Chapters in

ihis Act 537 Base Plan update, the discussion will generally follow PADEs / Han Content and

Environmenial Assessment Checklist.

A

fiie Brook Tawiashio EalrtiosLand U

The 2015 Honey Brook Township and Borough Multi-Municipal Comprehensive Plan
serves us an update of the Borough's portion of the 1993 Honey Brook Township/ Honey
Brook Borough Joint Comprehensive Plan, and us an update of the Township’s 2006

Comprehensive P'lan,

Honey Brook Township officials have been working hard over the past ten years to carty
oul many of the goals adopted in their 2006 Comprehensive Plan, These efforts included
helping farmers and other landowners permanently protect productive crop and dairy
farms and maintain an agrarian way of life for many township residents, including a
significant Plain Sect community. In addition o supporting the Township's agricultural
industry, these officials also nccommodated new residentinl, commereial, and non-
agricultural industrial land uses primarily within their Township’s non-furming areas,
During this same time, the Borough officials focused on revitalizing Horseshoe Pike (PA
Route 322), our “Main Steet”, through extensive streel, intersection, and sidewalk
improvements, and accommodated new homes, businesses, and other uses within town

that support loeal and regional needs.

The Community Goals and Objectives set forth in the Honey Brook Joint Comprehensive
Plan. the land use policies of the Chester County Landscapes Policy Plan, and with
sonsideration for the chagacter of the Township, its various parts, and the suitability of

V=1



the various parts for particular uses and structures, and with the view (o conserving the

value thereof and encouraging the most approprinte use of land throughout the Township.

Nearly 80 percent of the Township is covered with the most productive, prime

agricultural soils in the nation, and is used for crop-farming, small dairies and animal

production, produce farming, and wholesale plant nurseries, The 40+ mile=long

Brandywine River forms in the Township, with meandering headwaler streams from the

Easi and West Branches of the Brandywine River. The Township shall remain a

predominantly agricultural community that surrounds a population hub offering various

commereial and social nctivities with the establishment of a land preservation program,

concentrtion of non-agricultural uses along specific portions of major arterinls,

betterment of current low-income housing areas, upgrading of all governmental an

avernmental facilities, reduction ol non-local traffic in congested areas, and
integration. Existing land use designations within

quasi-g
exploration of Township and Borough
the Township are presented on Map No, 12,

Outlined in the 2015 Comprehensive plan, the minimum area required for protected open

space requirements in different zoning districts are demonstrated below:

e —— e T —

V-2
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"RC- Resource Conservation District - 50 2
R R = )
" Single-family detached dwelling wihom TDR | w0
"~ Single-family detached dwelling with TDR =) a0
P -
~ Gingle-family detached dwelling without TDR i T w0
~ Gingle-family detached dwelling with TDR | T
- Two-family detached dwelling without TDR R o EERaEs
" Two-family detached dwelling with TDR T T s
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F

The current Township Zoning Ordinance recognizes specific types of land use, including

resource conservation, agricultural, commercial, industeial, farm residential, residential

and mixed residential. The Zoning Ordinance containg specific requirements for the use

of certain types of sewage fucilities depending on the zoning district, Factors such as lot

aize, slopes, proposed land use and density, and floodplaing are noted in consideration of

the requirements. The current Township Zoning Map is included as Map No. 13, entitled

"Zoning District Map",

The following Zoning Districts are represented in the Ordinanee:

Zoning
District

RC

MUD

3113

Selected

By-Right Uses

Resoiirce
Congervation
[iateict

Aﬂrinullurﬁl
I Matrict

Mixed
Commarcinl
[istrict

Lise

| Business

Industrial
Dhimtriet

Bigg
minimum
grogs ot size
of

greater than 10
acres

a minimum
pross lot size
of

greater than 10
neros

4 minimum lot
size of 20,000
square feel

a minimum lot
size of 2 noros

district(s)

Intended Purpose
In .|I'|.|.':-I.'|\I.|'II|;|II|'|.E upp-a;t-illlnlil'i'eri for rural ocoupation
uses, it is the Township’s intent that any rural
occupation shall be compatible  with other

existing and permitied uses on the property and
within the surrounding neighborhood and zoning

Agricultural  District s 1o encourage the
preservation of large rural arcas for ngricultural,
forest, and conservation purposes. In this district,
which includes much of the Township's Class 1,
Class 11, and Class 11 agriculwrally produgtive
soils, the purpose is to minimize incompatible
land uses and manage their potential impacts on

the district’s agricultural and open lands.___

Commercial  District  provides  reasonable
standards for the orderly development of
commercial and business uses and compatible
residential uses, with the intent to assure that
new or chunged uses reflect and relate to l!'lﬁ
traditional, compact neighborhood commercial
character and complementary residential uses
adjacent to Honey Brook Borough and the
Rockville aren, o S—————
Industrinl Distriet provides adequate sites for
selected industrial, highway-oriented
commercial, and office uses which are designed
to prevent environmental problems and assure
compatibility with other permitted uses within
the Township
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| Zoning

MR

MLIR

C.

District

Selected
By-Right Uses
Neighborhood
Residentinl
Distriet

M ined
Residential
Instriat

Profection

Outlined

Use

Minimum Lot
Size

a minimum lot
size of 60,000
sqquare feet

Minimum  lot

size without
TRR 8,500
square  feet
urnidl 5,500
square ool
with TDR

Intended Purpose

Farm ﬂcr{{d._-nliﬁl Digtrlet is chaeacterized by a
mixture  of low density residential and
agriculturnl uses, It seek & to promole o
continuation of the rural  charcter anl
agricultural gconomy of the aren, providing for
the integeation of compatible low density single-
family residentinl development

Mixed Use Residential District seeks to provide

for ull types and densities of residential
development, including various single-family
and multi-family dwellings. Tts loeation reflects
sultable access, compatible existing residential
development,  proximity 10 neighborhood
commereial uses, and the planned availability of
public sewer and water facilities necessary for
high-density  development, Through  these
provisions, the Township's intent 8 to recognize
and build upon the seitlement patierns in the
Rockville area.

in the 2015 Comprehensive plan, the minimum area required for protected open

Space requirements are demonstrated below:

s  Wellands

o Consistent witl

G

y the delineation requirements in Subsection 2 above, & wetlund

margin o minimum of 25 feet in width extending from the edge of the wetland

boundary shall be required. Such margin shall be drawn on any subdivision or

land development plan where required under Chapter 22 of zoning ordinance. Mo

mare than

otherwise altered or disturbed,

Wetland Margin

30% of o wetland margin shall be regraded, filled, built upon, or

and shall not be counted owards the 2024 disturbance allowance:

V=5
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L 537 Plan f4 the review of public sanitary sewer

Implicit within the preparation of any Ac

service arens, whether that service is provided by a publicly owned system or by private

facilities. As also discussed in other arens of this current Act 537 update, Honey Brook

Townshi P has devised puhl je sewer service arens 1o ingorporate existing and plul'ﬂ'l{:d land

use and development, and in consideration of the existing Township planning documents

diseussed above. The table below outlines the sanitury sewer service ared and the zoning

designations within the service areas;

| Sunitary Sewer Service Area Zoning Designation
West R - —IMUR, NRD, BID ]
ﬂupleu - - N - A = I . - -
Cupola N - ViUR. MCD, NRD, MHPOD
On-Lot Systems x — [RGA -

The current zoning designation arcas are consistent with the Township's 537 planning.

The future fow projections presented in this Chapler have been developed in

consideration of the zoning designations and sanitary sewer service nren designations.

Water Quality Designitions

According to PA Code Title 24 Chapter 93, the current water quality designations for the

receiving streams in Honey Brook Township as are follows:

pr A . L
Brandywine ) S 3 ' i
[ i TR i s NSO W8 SROR
Two Log Feeds into the west branch of the v
e | b | 2 o fee
Pequen o - i " ) Mo r.li:;iguulim'f'ihr Pequea
 Creek | BondywineCesst [ Cuek
TSF = Trout Stocking; MF = Migratory Fishes: WWF = Warm Water Vishes; HO-WWE = High Quality
ree: Waster Qualfliy Standards, PA Code Title 25,

Waters ~ Warm Water Fishes, Source: Chapter 23, Sou
Chapier 93. PA Dept. of Fnvironmental Protection

v-9




¥.  Existing Development and Sewage Usige
Honey Brook Township Public Service Area in 2017 had a total of 2,168 edus conneeted
to the system of which approximately 760 edus are located in the Honey Brook Borough
and 1,400 edus for Honey rook Township. The annual average flow to the NCCMA
Plant was 0,273 mgd with the three month maximum average flow was 0.31 1 mgd, which
i below the rated capacity of 0.60 mgd.
The Approved Developments n the public sanitary Sewer Urcs are as follows:
e T ' ' z T o [Froposed “TDEP | Date
8 . PR R Type of Module |y ovetopment | Code_ _..M!FL“IE'—J
fand
2210 | & 9% Thiee Jos | New LDP App 1-15932-
34 Figher Prap e Component | ldnw'lnpmun 497-1 1/28/2011
e T PP T2~ | MewlDP .-"qF {15932 | 12/28/201 |
Sao | Plewn Subdly | Tuiborvillo Rd_| Component subdivision |agat (1
13-4 iy 1112 New LDP App ; 1-15632-
Sty | PlewsSubdiv | mubotyilleR_| Component 1 | subdivision | gogq.1 | 290
22-4- | Mark Stoltzfus New LDF App 1-lot 1-15932-
5.5 | Shdv 30 Fleldstons | component | __ | subdivision  305.1 o el
33.4- | Mark Stoltzfus New LDP App 1=lot 115932 |
| 45,5 | Sbdv _Eﬂ_l’i_n'ld_mzni_ Component | subdivision | 305-1 1.I'|41|f1£3_
22.4- | Mark Stoltzfus i New LDP App | I-lot 1-15932-
di o o |POTEOO | Coppoeianil  ubivision | sosa- |12
: . 6151 Emery Rd | New LDF App secondary 1-15032-
2 o=
jfj_ _HE”.'_‘_T":EN" Narvon 17535 | Component | 1 dwelling | 515-1A EIEH_“E_
803 Twin
223 | o Mew LDP App secondary | 1:15932- 12/171201
46 Fisher Tract ;*:’::}“W Rd (for Component 1 dwelling 5221 4
G i 7 P EREE TR R e T I el R
234 Mow LDP App I-lot 1-14932-
34 g:?;ﬂ"ﬂ * 723 Welsh Rd Component 1 subdivision | 158 12472014
5310- | 1235 Beaver | 1235 eI New LDP App | new home To1s032- | 10261201
9 | Dom Rd (Omar) | DamRd___ | Component || construction | 3321 i1 e W
R Mow LDP App
22.0- | Marlin King , 1ot |=15932-
213 Subdiv 40 King Rd ﬁg::lpnnun'l - subdivision | 491-2L 9/2010
T [T ST CNew LDP App T [T A
73.3. | Carl L Martin | 5324 new home | 1-15932- |
59 Praperty Horseshos Pk E‘:;ﬂi“mnm i construction | 500-2L /20/2011
o | Margaret i . NewiDFASR  lage . |1 s
22-8r : i’l loi 1=15932-
Faulkner 58 Dampman | Component 2 - 5/30/2014
B4 oy | (R |mien | |
Levi King 205 Old Pequen | New LDP App sgcondary | 1=15932-
2267 | poyidence Lse | Componentd- | dwelling | 524-21. _J.i”.‘{l_m_j _

l
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= g Proposed | DEP Date
a0 il Address | TypeofModule yoyqopment| Code | Approved
=E L et ) | .. S = o
RO ' New LDP App new - 3
Ricmayr Real 5010 : 1-15933-

2268 | fgtare L Hoseshoo P | Sommponent 3+ commercial | ¢yg.3)" | 4102013

2g : . i .. | -2 _ | bidg. 1A
- ; Mow LDP App

29.6- | The King Tract | 5002 new home 1-15932-

8.4 { Horseshoe PK) Horseshoe Pk E:Lﬁ‘m"':m ¥ constructlon | 5273 4/10/2013
o T Grieson& | New LDP App N G i ey, |

32.8. | Paplur Realty . i h 1 28-unit 1-15932-

52 LP i::“m"“ Tews :;L:Hmp""m“t 3= | subdivision | 519-3 B[1/zA1%
533, | Gweetwater | 5051 “Exemplion “eommercil | 1-15932- | denied
6d.2 | Properties Horseshoe Pk Request Land Devel | 98- 1/10/2011

32.3. | Carl L Martin | 5224 Exemption new home | 1-15932- | denied
59 | Property | Horseshoo Pk__| Request construction | 500-21. | 3/16/2011

223 | Pleasant View 5177 Exemplion :ﬁ:mumi 5 | 17 3932- | exe mpted

11.1A | Welding Horseshoe Pk | Request bldg 504-E 9/21/2011

22.3. | September 5287 Exemption O i [-15932- | denied

1LIB | Farm Horseshoe Pk | Request ;ﬂ"‘“’“‘"' 51031 | 4/52012

FETITE B “TCrieson & | ¢ e e i ]

22-8- | Poplar Realty . b2 Exemption | 2-unit 1=15932-

52 LP hg:“"m Troe Request subdivision | 519-3) #2012

323 | Westhrook 1P | 176 Exemption il 1.15932-

@ | LLC Westbrooke Dr | Request E‘::;““‘”‘“" sasay | HANE0MA

22.3- | Swampy i Westhrooke | Exemption i 1-15932-

6 Hollow Mig | Dr Request ﬁj’d“;m“"i“' agay | 0RO
=53 [ivan & Anna | 1094 Twin Exomption lotline | 1-15932- | waived

73 | Mae Stoltzfus | County Rd | Request | change | 331-X_ 6/22/2015

22-3-

79 & , | 96 & 130 Exemption lot hine 115932 | waived
22-3- Richl Land 1. Waostbrooke Dr | Regquest change S30-X 5/22/2015
-.!:'D_ e e ———— == = = = A ——— T el AR

33.4- | Fieldstone Exemption 1-15932- | waived
B g [PIWONA poe T shool | 536X | 6/772016

22-3= ;

i

V& | 96 & 136 Exemption 1-18933. | TR

22-1. Righl Land LF Westhrooke Dr | Request 543-X éﬂf:mzﬂl

Ht} _— e ——— — . . ol — e
¥ I R 770 Talbotville | New LDP App new home | 1-15932-
33y | DuniclStokafus | gg | Component] | eonstrustion 23l — i

22-3-

Mew LIP App

70 & Of & 136 i 1=15932=

3.3 Richl Land LP | oo chraoke D E._nmpunc:m 3. $44-3) 6/30/2017

R0l i N 4 Sam J S
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- [Propesed | DEF | Dals
ron [Nawa | Addres | TYRoTPTERR peviigpment, Cote | Approved.
93.8- | Ford/Olsen land | 3041 Fxemption n::: relal 1-15032- | exempted
31 development Horseshoe Pk | Request Lid an 536-E 6/28/2016
—TWeaek | | ————
LLC 170, 174, 178, | New LDF App
A, ; " - -
23 | (Webrooke | & 182 o b | wasivisia =192 | enson2017
Py Drive Westbrooke Dr | Com
Extenalon) | B I e
Mew LDP App f
v T o ) 108 Gooseberry | -~ 1-15932- | pending
35 Stncey RV Park La E‘:.;::pf.mr.ni 2- RY Park 554.2LN | submittal
33.10- | Tel Hal Cherry | 1433 Cherry | Exemption ppnedl 1-15932- | waived
10,1 | Drive D Request ::::““'“Pm 546-X | 32472017
= -__M-i.hf__ e —— e e | -
39.8.7 France/Karyn Euﬁfdﬂm!;g Exemplion I=lot 1-15932- | waived
: JTones Ay Requast subdivision | 547-X 5/23/2017
¥ s Crandview Ci
| subdivision _ 3 . . FET R Sy
22.3- | Melvin 8. 1063 Twin Exemption secondary 1-13932- | . odin
50 |Swlwis | CountyRod | Request | dwelk sag2 |PTTR
2211 | g Ki 434 Benver Exemption new home | 1-13932- | waived
77 |SomKitd  pumkd | Requert_ | PSSO |sasx | y172017
22:0- : New LDP Ap
t . 2025 Compass | | <loot 1-15932-
i il
AT | Bl Beller | g Component - | gupdivislon | 548-21 bt
38 | Greg & Patricin | 310 Dampman | Exemption “Taecondary | 1-15932- | waived
T T . M— dwelling | $50-X__| 81172017
22-2- 2 130 Township | Exemption seoondary pending
0,14 | Py WOlveron | LineRd | Request __ dwolling | | submittal
22.8- | Reuben MNew LDP App new home 1-15932-
94 | Stolfus l".z_h.“dl"fd, | Component || construetion 3 S41-1___ bkl
22:10- | o 2840 Compass | New LDP App new home | 1-15932- :
O MmO | Component || construetion | 549-1 B
G. ‘apae d

This 437 Plan Update performed a detailed study of the existing and pr

performed on the sewer service

determin

was evaluated based on the available acreage that was potenti

following eriteria into consideration for the study which takes into account the new

Zoning of September 2018;

ojected flows was

districts to evaluate the projected sewage flows and

v-12

¢ if the projects listed in the previous 537 Plan were cufr
ally developable, inking the

ent. Bach sewer district
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Utilizing these eriteria allowed the Township to determine the potential flows that could
be generated from the undeveloped land, 1f there was once & proposed development
listed for o parcel which didn’t obtain final plan approval, the eriterin allowed for
potentlal sewage flows to be caleulated for that parcel.  During this process, (o remain
congistent with the current Township Zoning and planning efforts, the Rocklyn Station
goning overlay, the WNT LI District, Hammell (Phase 1 & 11) and Tel Hai were removed
from the public sanitary sewer service aren. The Rocklyn Station was a conceptual
zoning overlay outlined in the 2010 337 Plan which was not implemented therefore
removed, The WNT LI District i8 the landfill located outside the Township boundaries
and the landfill has approached the NCCMA Trentment Plant if they could process
lenchate from the land fill. The NCCMA Treatment Plant would not be able to process
lenchate due to the high levels and it was determined by NCCMA not lo service the
landfill, Therefore, the WNT LI District was removed Honeybrook Township Public
Sanitary Sewer Service Area, The Hammell (Phase 1 & IT) is also located ouiside the
Township boundaries; however the developer has worked with the Township Lo set up an
intermunicipal agrecment o service this project's sewer needs of 30,000 gpd.  The Tel
Hai is currently being serviced by a functioning wastewater treatment with stream
discharge, As the system is operational and funetioning, the Township will not provide

public sewet to this development,

The following table provides a schedule of connections for the projeeta listed above

within ench of the sewer districts:

SCHEDULE OF CONNECTIONS o
= ___ FUTURE ;
0TOS 570 10 10 TO 18 15 TO 20
SERVICE AREA YEARS YEARS YEARS YEARS
West Sower Distric! o8 67 67 67
Cupola Sewer District 282 282 282 281
Suplee District 1 40 40 40 34
| TOTAL CONNECTIONS | 390 389 389 R7
Iv-22




K.

Based on a {low projection analysis, the NCCMA WWTP has sufficient disposal capacily
{0 service the expansion of Honey Brook Township public sanitary sewer areas without

creating an organic or hydraulic overload to the system within the next ten years,

i ¥ ¥

According to the most recent Census, Honey Brook Township had a population of 1,746
persons in 2010, which represents an increase of 73.7% in population {rom 1,287 persons
in 2000, According to the 2010 Census, the median age is 37.6 years, with 49.3% of the
population between the nges of 25 1o 64 yoars,

IV =23
EE, Inc.



CHAPTER V
IDENTIFICATION OF ALTERNATIVES



The primary goals of this current Act 537 Buse Plan update is to evaluate the exiating public
sewer service arens and the proposed upgrude of the wastewnter treatment plant. The upgrade of
the plant will be a two phased appronch in order for the NCCMA WWTF 1o meel PADEP
nutrient discharge requirements at the current permitted capacity and secondly accommodating

the projected growth volume of wastewater at the existing WWIF,

Herbert, Rowland & Grubie, Inc. (HRG) is the consulting engineers for the NCCMA prepared
an evaluation of the existing NCCMA WWTP, This analysis was conducted 10 determine the
exlsting conditions of the WWTF and evaluate increasing the permitted hydraulic capacity [rom
0,600 MGD 1o 0,740 MGD, HRG Act 537 WWTP Evaluation is attached in Appendix C and the

alternatives are summarized below,

The original WWTP was permitted for an average dafly flow (ADF) of 0.600 MGD and
currently operates under this design hydraulic capacity. The treatment plant was designed as an
acrated lagoon system followed by tertiary filtration (dissolved air flottion and sand filters),
Disinfection is provided by gas chlorination.  As originally designed, the WWTP relied solely
upon the lagoons biologicul processes for removal of ammonia nitrogen, Due 10 the inability to
adequately maintain hiological treatment in cold wenther, previous upgrades 1o the WWTP
included the installation of 80 fixed film contactors, trade named “Bios Bloes”, and the required
ancillary equipment within the fertiary lagoons in an effort to address this issue. Since their
inatallation, the plant has had success in reducing their ammonia nitrogen limits for the majority
of the year. Despite this success, the WWTP still has some difficultics in January and February
due to the higher flows and colder water temperatures that oceur during these months resulting i

cold weather nitrification issues.

The current NPDES Permit has established e¢ffluent nutrient limits for Ammonin=Mitrogen, Total
Mitrogen, and Total Phosphorus, These effluent limits are provided in Table below:

EE, Inc.



" TNCCMA NPDES Effluent Nutrient Limita

L ap Mass Units (bs/dny) | Concentration (mg/L) =T
PFarameter Maw.rg Weekly Avg | Inst, Max | Avg Month | Weekly Avg | Inst Mix
onth

Ammona: 13,5 KX XXX T XXX ¥

Mitrogen

May 1- Ot

¥r.; N TS T

Ammaonia- 40,5 XXX XXX 8.1 TNXX | 162

Mitrogen
Mov 1- Apr
jﬂ T o] S —— _— —

Total 144.] XXX XXX 28.8 XXX | 516

Mitrogen | L : .
Tatal a0 XXX XXX |.8 XXX 1.6
Phosphorus
Apr 1= Oct
il
Tulal
Phosphorus
Mowv | -~ Mar

) I I (S

e T ——— =y

o0 | XXX | XXX | 20 XXX 4.0

HRG reviewed the Discharge Monitoring Report (DMR) data from July, 2014 through August,
3017 io estublish the performance of the lagoons with respect lo nitrogen and phosphorus
removal, Phosphorus removal through the system uppears o be stable and the plant is able to
consistently nchieve permit compliance throughout the year. On average, the effluent total

phosphorus discharge is 75% of the permitted capacity.

Nitrogen removal throughout the WWTP is variable and is highly dependent on seasonal
temperature conditions, Extrapolation of the MR data (from 2013-2017) indicates the WWI1P
achieves an effluent smmonia concentration (mg/L) that is below half of the permitted limit
greater than 66% of the time. The effluent ammonin mass loading (1bs) is below hall’ of the
permitted limit greater than 72% of the time, Permit exceedance for ammonia have historically
oceurred duting the winter months, when the waler lemperature drops below § degrees Celsius

and thereby inhibiting the nitrification process.
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Two aliernatives were evaluated for the upgrade to the existing NCOMA WWTP to handle the
projected avernge daily design Tlow of 0.74 MGD and maintain compliance with anticipated
NPDES effluent permit limils, The two (2) major alternative options that were considered as

purt of this Act 337 gtudy include:

| Alternative No. 1= Lagoon Retrofits.
2. Altetnative No. 2 - Conventional Sysiems

Aliernative Mo, 1 considered the option of retrofitting the existing lagoons with proven
technologies that would allow for the continued use of the lagoon system for biological
weatment, Alternative 2 considered the option of abandoning the existing lagoon treatment
processes and replacing them with n conventional activated sludge sysiem for biological

treatment.

For each specific alternative, muliiple options/processes were considered baged on current
wallable technologies, These options were reviewed bused on the following merit; sysiem
performanee, process flexibility, fumiliarity with regional and national installations, and project
cost. The table below summarizes the alternatives considered as part of this evaluation:

r

“Allernative | Description | Manufacturer " Process

i ————

" Alterative 1A | Lagoon Retrofit LEMNA Technologies _F&niﬁﬂ_ifigﬁum?iuédﬁlr_n_

“Aiterative 1B | Lagoon Retrofit “Triple Point “Aerated Lagoon/Fixed Film
Environmental
I e ————— .r——.a.———-——_———- e — R e el EE -
Alterative 1€ | Lagoon Retrofit Krugar Aerated Lugoon/Fixed Film

MnTsun E nviFanm ental

Lagoon Retrofit Acrated Lagoon/Fixed Film

- ieraiive TE | Lagoon Rewofit | ADS """ Aerated Lagoon/Fixed Film
“Alterative 2A | Conventional [ Krugar Acivaied Siudge
Syslem (Sequencing  Batch  Reaclor
SHR) J
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Alterative 2B

a_ﬂ.lfur[\l.i;'l;_?'ﬁ“

A detailed summary of the analysis for each al

ALTERNATI
The following

I

4,

3

b,

1.

Alternatlve |

“Alterative 2C |

i —— e e e ——

"~ Dueseription © Muanufacturer Process
Tonventional | Sanitaire == “TActvated Sedge
System (Continuous  Flow sSBR -
CSBR)
Conventional | Dutehland Ine, " Activated Sludge
System (Oxidatlon Diteh)
‘Conventional ~— | Biolee - .@ﬁt&q'ﬁﬁiﬁga e
SyateEm

ternative is included in the sections below,

VI 1 - LAGOON RETROFITS

terma should be considered as part of any lagoon retrofit alternative:

Headworks screening of less than (1/8) inch may be required for fixed film

sysloms.

The existing polishing lagoon shall remain in service and continue 1o function ns
flow equalization.

The WWTP can still remuain iy operation 5 days o week,

The ability to malitnin the lagoons at the minimal temperature reguired 1o achieve

complete nitrification and the ability to control the kinetics of the nitrification

FoaCoT.
The existing tertlary process (DAF wnks and sand filiers) would remain in

operation o provide iotnl phosphorus (T1) and total suspended solids (155)
removal,

Pue to the age of the dissolved air otation (DAF) tanks, refurbishing of these
DAF tanks should be considered,

Additional sludge removal may be required from the existing lngoons priof 10 any

new work.

it is recommended that submerged diffusers be inspected and cleaned on an

annual basis.

EE, Inc.



9, Upgrading the gize of the existing generator may be required.

|0, Prior o the final selection and preliminary design of a lagoon trentment
wechnology, it is recommended to sehedule site visits to existing installation(s) of
comparable size and treatment performance 1o gather information from plant
operators on the performance and case of operation of each system being
considered, This is a eritical step to compare the performance and operation data
(hat is typically provided by the manufacturer during the coneeptual design phase,

11, The consideration of o phased approach 1o retrofitting the lagoons shall be part of
he selection process of any lagoon based treatment technology. This is eritical 10
determine if there is more cost effective way to retrofit the lagoons to address the

current cold weather nitrification issues,

Fach Alternative | option was evalunted based on the consideration ol the following parameters;

Construction: Treatment; and Operation and summarized below:

Alternative 1A — LEMNA System (BOD Removal and Nitrification)

Consiruction

in this alternative, the existing primary lagoons would be retrofitted with a diffused acration
system o improve the performance of BOD and TSS removal. Baffles would be installed in the
primary lngoon Lo create o new high rate biological treatment zone, minimize short eircuiting and
improve contact time. The tertiary lagoon would be converted to setiling ponds prior to the
installation of n new polishing reactor (for nitri fication), The primary and tertiary lagoons waould
he covered 1o reduce the heat loss of the wastewater, This design would allow for 1 primary and
| tertiary lagoon to be taken ofl line. A new fixed film polishing reactor would be constructed

for nitrification.

BOD Removal — This alternative would require upgrading the existing lagoon acration systein

with the following components;



4, Upgrading the existing lagoon surface aeration system with a new diffused acration
sysiem. Diffused acration svatems are typically more efficient than surface nerators,

b, Atmospheric ait shall be provided to the diffused neration system by 3 blowers (2
running, 1 standby).

e, Converling the tertary lagoon into a geitling pond.

d. Maodifications to the current lagoon system flow path and process piping.

Nitrification - This alternative would requirf.: upgrmﬂnu the existing lagoon acration system with
the following components;

a, Installing covers on the primary and tertiary lagoons for improved heat retention,

b, Insiallation of o new fixed film polishing pond reactor, The polishing reactor is an up-
flow, atinched-growth reactor that provides supplemental BOD and ammonia mrogen
removal. Using attached-growih media technology, the polishing reactor enhanees the
growth of nitrification bacteria that biologically oxidize ammonia in an nerobie
environment. This new reactor ghall be installed in a precast, concrete tunk and include o

diffused neration system.

Operation
The following recommendations «hall be considered with this alternative:

0. Addition of an influent sereening system (o prevent fine inorganies (< 1/4 10 1/8 inch)

from entering the lugoons,
b, The existing lngoons may require sludge removal in accordance with the manufacturer's

recommendations in order (o WAL i process guarantee.
¢, Operators will need o work around the covers when servicing diffusers ot removing

sludge from the lagoons.
d. The settling pond would be constructed to accumulate the sludge generated in the aerated

lagoon treatment Process. The cover on this lagoon would need 1o be removed when

removing sludge.
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Alternative 14 Cost

this Aliernative is outlined below and & detni
e Appendix C, Aet 537 WWTP Evaluation for NCCMA prepared by Herbert,
dated March 2018 Revised October 3, 2018.

The cost for led construction cost analysis is
attached within 1l

Rowland & Grubic, Ing,

catimated | EPUHS | ogp | Total Estimated

Aliernative Deseription Project ed rosent Present No.of | Present
{ nat Tﬂﬂrl}f Warih Wﬂrth E““l WH,'Ii"tII pur

[T SRS W T Worth | “ | " gpu
e omm | $7.269,000 | 584,000 | $T,117,000 | $8.386,000 | 2040 | $4,1I07%

Based on the funding analysis
£759 for a PENMN VEST. Thet

~—— T Riended rate ai 1,743% for ye

fiaged on the results of the preliminary funding analysis,
forward with applying for PENN VEST financing, as thi

tolal interest over the term of

Alternutive 1B = Triple Point

Congtruction
in this alternative, the oxisti

system to improve the perfory
abandoned in lieu

from the new reactor will flow to the polishing pond for

of the construction of & new MBBR renctor for nitrogen removal,

for Alternative 1A, the total annual vser fee per edu would be

able below summarized the analysis,

Annual Annual Totul
Amount Interest Term 0&M | Financing Ppl) Total Interest
Alternative | Financed by | Rate % 2 Cont Debt User Fee Over Term of
Loun ! (yea per | Serviee per o EDU Loan
[ A (N M S e il L
s b e EINE VESTRINANCING
1A | §7269000 | 1743 [ 20 T ssas | &4 | 5750 | 82183249
== b - B e _USDAFINANCING i S v
—x T §7aio000 | 35 | 40 [ 335 [ 177 _ | sn2 | 87111690 |

ars 0-5 [ 2.197% for year 6-20

NOCMA would consider moving
5 option would significantly reduce the

the loan as compared (o the USDA Finaneing option,

Environmental (BOD Removal and Nitrification}

ng primary lagoons would be retrofitted with n diffused acration

The tertiary lagoons could be
Effluent

ance of BOD and TSS removal.

further ¢larification.
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Treatment
BOD Removal — This alternative would require upgrading the exlating lngoon aeration system

with the following components:

a. Upgrading the existing lagoon surface acration system with a new diffused neration
system, Diffused aeration systems are typically more efficient than surface nerators.
b. Atmospheric air shall be provided to the diffused neration system by 3 blowers (2

running, 1 standby).

Nitrification - This alternative would require upgrading the existing lagoon perntion system with

the following components:

o Installation of new fixed film polishing pond reactor. The polishing reactor 8 an up-
flow, attached-growth reactor that provides supplemental BOD removal and ammonia
nitrogen, Using attached-growth media technology, the polishing reactor enhances the
growth of nitrification bacteria that biologically oxidize ammonin in an aerobic
environment, This new reactor shall be installed in a precast, concrele tank and include
a difTused neration system.

h. ‘The renctors are covered with floating insulated covers 1o mitigate heat loss and the
media is kept in the tank with stainless sleel sieves.

c. The teacior nlso contains n thermal system to provide supplemental heat (energy
provided by electricity, propane or natural gas) 10 keep the renctor ubove 5 degrees

centigrade,

Cperation

The following recommendations shall be considered with this alternative:

o+ Addition of an influent screening system 1o prevent fine inorganics (< 1/4 10 1/8 inch)

from entering the lagoons,
b, The exlating lagoons may require sludge removal in accordance with the manufacturer’s

recommendationa in order (o warrant a process guaraniee.
V-8



e, Operators will need 1o work around the covers when servicing diffusers or removing

sludge from the lagoons.

Cosf
The cost for Allemative
within the Appendix C, Act 537 WWTP Evaluation for NCCMA prepared by Herbert, Rowland

L1 is outlined below and n detailed construction cost analysis is aitached

& Grubie, Ine. dated March 201§ Revised October 3, 2018

Estimated | Estimate | O&M Totul | o0 of E;t::;::‘:d
Aliernative Description Project | d Yearly Prosent Present I*‘EIJ Worth per
st Coam | Worth | Worth | PO VEDY
T W= =50 ot s K N i preaO I T L SN
Triple Point . - :

Rased on the funding analysis for Aliernative

IB, the total annual user fee per edu would be

€770 for a PENN VEST. The table below summarized the analysis.

| Annual | Annual Tu'm
Amount 0O&M | Finnncing Total Interest
Alternutive | Financed In“r:“ tu Term Cost Iebt Anpual Over Term of
Rate %% {yeurs) User Fee
by Loun per | Serviee per EDU Loan
R (i (S S S TR ) L B bl I )
—  ___ _PENNVESTFNANCING ___ e — S ot
R | $7,643,000 | 1743 [ 20 T se3s [ 35 ] S770 | 82264037
B E I SN e USDA FINANCING L T i
B | $7,693,000 [ 35 40 [ 535 s186 | §721 T $7.475,096

L E

~ 7 T Rlended rate at 1.743% for yenrs

0-5 / 2,197% for year 6-20

NCCMA would consider moving

Rased on the results of the preliminary {unding analysis,
forward with applying for PENN VEST financing, as this option would significantly reduce the
total interest over the term of the loan as compared to the USDA Finaneing option.

Alternative 1€ = Krugar (Nitrification Only)

Congtruction

In this alternative, the existing NCCMA lagoons would remaln in service ond be used for BOD

and TS5 removal,

No modifications to the exlsting lagoon neralion system would be required.

This alternative would include the construetion of one (1) now process train composed of one (1)

LA



MBBR reactor with media Tor nitri fication. Suspended solids in the MBBR renctor effluent will
require removal by clarification or filtration to meet effluent BOD and TSS limits. The existing

DAF tanks and sand filter would rematin on line 1o ensure adequate TP and 158 removal,

Treatment
BOD Removal ~ This alternative does not congider modifications to the existing lagoon BOLD

and TSS removal process. This alternative assumes thut the existing lagoon system has the
ability to reduce BOD and TSS to 40-50 mg/L. prior (o entering the new MBBR reactor.

Nitrification - This alternative is designed o provide nitrification only, and will be designed to
achieve permit compliance with the current sensonal ammonia limits, 17 in the future it becomes
necessary 1o achieve full nitrification {efMluent ammonia less than 1.0 m/L), o second MBBR
nitrification reactor will need to be added downstream of the first reactor. Full nitrification

would be required in achieving a future effMuent TN limit of 6.0 mg/L.

Operation
This altemative will require influent screening with a maximum of 3 mm (1/8 inch) openings,

This MBBR processes is a continuous flow through, non-clogging biofilm reactor containing
medin with o high specific surfuce arca. The media does not require backwashing or cleaning.
The mixing of the MBBR media within the reactor is provided by n medium bubble neration

system in acrobic applications, Mixers are used in nnoxie environments Lor denitrification.

Cost
The cost for this Alternative is outlined below and 8 detailed construction cost nnalysis is

attnched within the Appendix €, Act 537 WWTP Evaluation for NCCMA prepared by Herbert,
Rowland & Grubie, Ing, dated March 201 § Revised October 3, 2018,

—— e — _—— =

Estimated I-,nth:ml 0&M matal o ll;;tlmnmd
Alternative Deseription Project oz Present Present ~“' 1 -
Cost Yearly Waorth Worth EDUs | Worth per
e o e e 00T O B M e _| _EDU
—6 | R | WA | NA | NA [ FA 1 g0a0 | _NA
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Alternative 11 — NELSON (BOD Removal and Nitrification)

Congtruction

In this alternative, the existing primaries und polishing pond lagoons wotild be retrofitted with
diffused neration system to improve the performance of BOD and TSS removal. The first
primary lagoon would be baffled to improve nilrogen removal by including an anoxic zone. The
exisling lagoons may require gludge removal in necordance with the manufacturer’s
recommendations in order to warranty o process guarantee, The 2 tertiary lagoons would stay on-
line. Following the existing polishing pond, four (4) new submerged attached growth rock filters
would be constructed for nitrification and BOD/TSES polishing. A new pumping station would
likely be required to transfer effluent from the new submerged rock filter back to the exiting

fertinry reatment process and chlorine contact basin.

Lreaiment
BOD Removal — This altermative would require upgrading the exiating lagoon surfuce aeration

system with the following components:

n, Upgrading the existing lagoon surfnce aeration system with 0 new diffused neration
gystem, Diffused acration systems are typically more efficient than surfnce acralors.

b, Atmospheric air shall be provided to the diffused neration system by 3 blowers (2
running, 1 standby).

c. Maodifications of the current lagoon system flow path and process piping will be required.

Nitrification - This alternative would require upgrading the exiating lagoon system with the
following components:
4. Baifling the first primary lagoon and crealifig i new anoxic zone,
b. [nstallation of new surface mixer in the Anoxic Zone.
¢ Installation of 4 new submerged attached growth rock filiers with o diffused air system.
The submerged attached growth rock filier would include a direet burial diffused aeration
gystem 1o provide the oxygen required for nitrification and ensure that wastewater

channeling cannot occur in the gravel layer.

V-1l
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Uperation
The following recommendations <hall be considered with this alternative:
1. Addition of an influent sereening system 1o prevent fine inorganics (< 1/4 to 1/8 inch)
from entering the lngoons.
b, Addition of a pumping station required to transfer effluent from the new submerged rock

filter back to the exiting terfiary lreaiment process.

Lot

The cost for this Alternative 15 outlined below and a detailed construction cost analysis is
attached within the Appendix C, Act 537 WWTP Evaluation for NCCMA prepared by Herbert,
Rowland & Grubie, Inc. dated March 2018 Revised October 3, 2018,

stimated | BT | oam Total Estimated
w No. of | Present

Alternative | Deseription Project Prosent Present

Coal Yearly Worth Waorth EDUs | Worth per

b T | OAM L o __EDU__
D ~Feeison | §7,797,000 | $79,000 | $1,051,000 | $8848.000 | 2040 | S22

Alternative 1E = ADS (BOD Removal and Nitrification)

Construction
In this altemative, the existng primaries and polishing pond lagoons would be retrofitted with a

diffused neration system 1o improve the performance of BOD and TSS removal. The polishing
pond lagoon would be baffled to maximize treatment performanee. The existing lagoons may
require sludge removal in accordance with the manufucturer's recommendations in order o
warranty o process guaraniee, The two (2) tertiary lagoons would need 1o be taken off line and

dredged to allow for the installation of the new rock filters,

Treatmernt
ROD Removal — This alternative would require upgrading the existing lagoon surfnce agration

system with the following components:
g, Upgrading the existing lagoon surfice acration system with 132 ADS submerged disk

modules.
V=12
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b. Atmospheric uir shall be provided (o the diffused acration sysiem by two (2) blowers and

two (2) compressors (1 running, | standby),
c. Maodifications of the current lagoon syatem {low path and process piping will be required.

Nitrification - This alternative would requirc upgrading the existing lagoon sysiem with the

following cOmMponents:
o Converting the existing tertiary lagoons 1 and 2 inte acrated rock filters,

Operation
The following recommendation shall be considered with this alternative:
a. Addition of an influent screening system 1o prevent fine inorganies (< 1/4 1o 1/8 inch)
from entering the lagoons.
b, Addition of a floating cover over the second hall of cell 3 (in polishing Lagoon) to block
sunlight and minimize algal growth, which will further reduce TSS concentrations,
. Addition of a recireulation system to bring treated effluent water back to inlet (this
systern is already in place).
d, Implementation of a & month sludge reducing bagteria program prior to the Ingoons being

upgraded.

st

The cost for this Alternative is outlined below and n detailed construction cost analysis s
attached within the Appendix €, Act 537 WWTP Evaluation for NCCMA prepared by Herbert,
Rowland & Grubie, Inc. dated March 2018 Revised October 3, 2018.

FEstimated E’ﬂ:‘““‘ O&M Total il E;tlﬂlnt::d
Alternative Description Project v Present Present 0. O resei
Cost early Waorih Waorth EDUs | Waorth per
————0a i i _{_l*h_'l_ AL i e -._..E“_”-.._
— g | ADS | $7.736,000 | 84,000 §1,117,000 | $8,833,000 | 2040 | $4,339.71
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ALTERNATIVE 2 - CONVENTIONAL SYSTEMS

The following items described below should be considered as part of the evaluation for

Alternative 2 - conventional activated sludge treatment sysiems:

1, Alternative 2 systems rely on a conventionnl activated sludge process 10 provide
biologicul treatment. As a result of this process, the generation of sludge will require the
construction of a new sohds handling facility to process and store the additional sludge
generated from this treatment process.

2. 1t is onticipated that a new headworks facility, including influent screening and grit
removal will be required 1o improve the operational performunce of these systems,

3. A new generator would be required to handle the additional power demands of the
petivated sludge systems,

4. Any conventional system shall be designed 1o handle the anticipated peak daily flows,

4 These alternatives would allow for the existing DAF tanks and sand filier to be taken ofl
ling.

6. Additional chemical feed systems may be required for improved settability and

phosphorus removal.
7. These alternatives would likely require the WWTP to operate 7 days n weak,

Fach Alternative 2 option was evaluated based on the consideration of the following paramelers;

Construction: Treatment; and Operation and summarized bolow:

Alternufive 2A - Sequencing Batch Reactor (SBR)

Constriciion

In his alternative, the existing NCCMA lagoons would be abandoned for the construction of a
new sequencing bateh reactor (SBR), SBR's provide all phases of wasiewaler treatment in o
single basin. This alternative would require the construction of two SRR tanks to allow for the
continuous treatment of the influent wastewaler due 1o the intermittent phusing of the SBR

processes, A common wall construction between nll tanks (SBR, digester, ) could results in

system with a smaller foot print,
V-4
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Treatment
SHR's have the ability to nitrify, denitrify, and nchieve biological phosphorus removal within a
single basin, This alternative would allow for ihe existing DAF and sund filiers to be

decommissioned.

Uperation
This aliernative would require the construction of two SBR tanks to allow for the continuous

wreatment of the influent wastewater due to the intermitient phasing of the SBR processes,

Cast
The cost for this Alternative is outlined below and @ detniled construction cost analysis 18
aitached within the Appendix C, Act 337 WWTP Evaluntion for NCCMA prepared by Herbert,

Rowland & Grubie, Ine. dated March 20118 Revised October 3, 2018,

i [Rm ] T e Pl : Estimated
Estimated 0&M Total
i
Alternative | Deseription l,lr'sz::::ﬂ Yoarly Present P'resent ﬁ"‘;: “!'::-:I:“Lr
: 0&M | Worth Waorth ' U
~—5x | _SBR | S13,414,000 | 529,000 | $2912,000 | §16.326,000 | 2040 | $8,00291

Alternative 2B — Continuous Flow Sequencing Batch Reactor (CSBR)

Construclion

In this alternative, the existing NCCMA lagoons would be abandoned for the construetion of a
new continuous flow sequencing batch reactor, Continuous flows SBR's provide all phuses of
wastewaler treatment in a single basin. This alternative would require the construetion of twa
ianks 1o allow for the continuous (reatment of the influent wastewater during peak flow
conditions. A common wall construction between all tanks (CSBR, digester, EQ) could result in

a smaller foot print,

V=13



Treatment
The continuous Now SBR is designed to continuously distribute the variations in flows and loads

evenly across all basins - simplifying day to day operations and operational changes as well a3
accommodating single basin operation for low flow and maintenance conditions, Continuous
flow SBR'g have the ubility 1o nitrify, denitrify and achieve biological phosphorus removal
within a single basin, This alternative would allow for the existing DAF and sand filters 1o be

decommissioned,

Uperafion
This alternative would require the construction ol two continues flow SBR’s, each designed 1o

receive half of the design low,

Cost
The cost for this Alternative is outlined below and a detailed construction cost analysis is
aitached within the Appendix C, Act 337 WWTP Evaluation for NCCMA prepared by Herbert,

Rowland & Grubic, Ine, dated March 2018 Revised October 3, 2018,

e —n— R NI TEF T Latimat | | Estimated
(&M Tuotal
Estimated ed No.of | Present
Alternative | Deseription | aject Cost | Yearly I;;T:Il:‘t I:;:;l:::lt EDUs | Worth per
0&M _EDU

38 | CsBR__| §13,399,000 [$219,000 §2,012,000 | $16,311,000 | 2040 | §7.995.59

Alternative 2C — Oxidation Basin

Copstruction

In this alternative, the existing NCCMA lagoons would be abandoned for the construction of a
new oxidation basin, This alternative would require the construction of an oxidation basin and
secondary clarifiers. Due 1o the separate structures required for each process (biological

treatment and clarification), this alternative may require a larger foot print and additional civil

wark.

V-16

-lﬁ inc.



Treaiment

Oxidation ditches have th
This aliernative would allow for the existing DAF and gand filters 1o be

removal,

decommissioned.

Cperation

This alternative would require the construction of an oxidation basin

in order 1o

Cost

The cost for this Alternative is outlined below and a detuiled construction cost
attached within the Appendix C, Act 537 WWTP 1

provide redundancy and treatment under peak flow conditions.

Rowland & Grubig, Ine, dated March 2018 Revised October 3, 2018,

Alternative 21} =

-

Deseription

Dnidmmn

_Diteh

Construelion

In this alternative, one of the existing lagoons

-y

r— T

Fatimnt
Fstimated wil
Project Cost | Yenrly
: O&M
£13,221,000

O&M

Piesent
Wurlh

Biolac System

$219,000

R —

H ‘H 2 Ill}l} J.

“tankage” required for a Biolac Wave Oxidation System,

Treatment

This system
provide nitrification.

removal, This nlternative may allow for the existing

i

¢ ability to nitrify, denitrify, and achieve biological phosphorus

and two secondary clarifiers

alysis is

svaluntion for NCCMA prepured by Herbert,

Tuodal
Present
Waorth

516, H"i ano

= [ Estimated |
Mo, of Prosent
EDUs | Worth per
. EDU_
2040 £7.908.33

i« an activated sludge process which utilizes o longer sludge age 1© reduce |
This system has the ability to denitrify and achieve biological phosphorus

could be modified and lined to provide the

301 and

DAF and sand filters to be decommissioned.
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Clperafion
Fine bubble diffuser nssemblics are suspended above the basin floor by moving acration chains

which ereate & moving wave of multiple oxic and anoxie zones 10 nitrify and denitrify the

wislowaler,

Cost
The cost for this Alternative i outlined below and a detailed construetion cost analysis i3

attached within the Appendix €, Act 537 WWTP Evaluation for NCCMA prepared by Herbert,
Rowlind & Grubic, Ine, dated March 2018 Revised October 3, 201 8,

e e PR ) = TR T T
0O&M I'otal
Fatimuted el M. of Prioseni
Alternative | Description | pocoicnn | Yearly I;{_‘L“:t':: ';;‘L‘::;: EDUs | Worth per
__.___-______.,Q'ﬁ_“.'.‘________-_._._l"*.n_l.-.'_
D f;fl';‘; §10.686,000 | $189,000 | $2,513,000 | $13,199,000 | 2040 | $6470.10

SUMMARY OF WWTP ALTERNATIVES EVALUATION

The analysis for evaluating the potential NCCMA WWTP madifications (Alternatives 1 and

Alternatives 2) included a review of the following components:

| A review of Manufacturer's design eriteria included in their preliminary proposals,
Completion of 8 Matrix Evaluntion based on the Manufacturer’s preliminary designs.

13

A review of NCCMA s historic and current sampling data.

A review of process ealeulations for nitrifications.

S

A review of preliminary layout drawings,
6, Completion of o Present Worth Analysis.
7 Evaluation of o Phased Approach for upgrading the existing NCCMA WWIE.

A matrix evaluation was completed to assist in ranking the Alternatives from best to least viable

option. Based on the Matrix Evaluation, the following conclusions were made:
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Aliernatives 1A — 1E (Lagoon Retrofiis)

2.

The majority of the lagoon retrofit alternatives relied on the use of a fixed film process o
improve nitrification,

Based on the similarity of the various Manufacturer’s treatiment approaches, the results of
the Matrix evaluation were very comparable.

The consideration of n phased appronch to retrofitiing the lagoons shall be part of the
selection process of any lagoon based treatment technology.

Alternatives 1A and 1B appear to provide the most flexibility with regulating the water
temperature and kinetics within the nitrification reactor,

Prior to the final selection of o lagoon treatment eehnology, it is recommended 1o
schedule site visits to the top 2 ranking systems (Alternatives 1A and 18 as identified in
the matrix evaluation to gather information from plant operators on the performance and

ense of operation of each system heing considered,

Alternatives 2A — 2D (Conventional Systems)

LF ]

All of the conventional system alternatives relied on an nctivated sludge process for
blological treatment of the wastewater.

The oxidation basin and SBR alternatives out-ranked the Biolae nlternative,

The additional cost savings to phase upgrades for conventional systems  were
insignificant to the total project cost,

All conventional systems will require the construction of new solids handling facilities,
The abllity to operate a new conventional WWTF with respect 1o the current operators
familinrity and preference to loeal WWTI' facilities, additional staffing needs, and input
from opetators from other regional activated sludge plants shall be considered prior to the

final selection of a new conventional system.

The selecied Alternative is No. 1, retrofitting the existing lagoon. Retrofitting the existing lagoon

will allow the plant allows for continued operation during the construction process, as well a3

complete the upgrades in phases, The proposed upgrades would then get the plant back into

compliance with PA DEP for the nitrogen requirements,
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The upgrade of the plant will be a two phased approach in order for the NCCMA WWTF to meet
PADEP nutrient loading requirements at the current permitied  capucily and secondly
accommodating the projecied growth volume of wastewater al ihe existing WWTP, The phasing

of the upgrades is outlined below:

[Phase | Deseription e
Phase Construct new facilities capable of achieving full nitrification at current
| (Mitrifieation | design flow of 0.60 MGD,
Upgrade)

Work to include:
1. Installing baffle curtains in the primary lagoons to ereate both
complete mix and partial mix cells
2, Installing lagoon covers
3, Replacing the mechanical nerators with diffused acrators
4. Replacing the bio-blocs with & new nitrification reactor
5, Replucing the existing headworks bar screen o

Phase 2 Rerate existing WWTP from 0.60 MGL to 0.74 MGL, Construgt
(Hydraulic modifications to existing process equipment to handle new ADE.
Capacity

Upgrade) Work to include:

1. Modifications 1o DAF tanks
2 Modifieations to sand filters
3, Modifications to disinfection system. o

Phase 3 | Construct new lacilities required for denitri fication (if required).
{ Denitrification
Upgrade) S S T e T T e e

The upgraded NCCMA WWTP will adequately service Honey Brook Township and Honey
Brook Borough sewer needs, without creating o projected organic or hydraulic ovetload in the

gystem within the next 20 year planning horizon.

To ensure the next 20 year planning horizon, each of the tax parcels in the sewer service arens
were evalunted to determine projected future flows based on potential development consistent
with zoning uses. Table below summarizes the projected future flows for each sewer service

arca, along with the existing reported flows. This evaluation was provided in Chapter IV,
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| Exiating Flows = = - (2=3F 3 =

| 2013 Annunl Average . 397,000 _gpd e e .
2014 Annual Avernge e T T
2005 Annual Average | 324,000 gpd =

2016 Annual Avernge B 201,000 ppd = S|
| 2017 Annunl Average | 273,000 EEE. - R ———
Five Year Annual Average Flow (2013-2017) | 333800 gpd ]
| Highest Annual Average 2017 | 397000 gpd — z

Max Three Consecutive Monthly IHI?__ 311,000 gpd . N =
Current Permitted Copacity 600,000 .
Future Flows - | 0% TDR(s) 1% TDR(s) 75% TDR(x)
"iuplu: Service Aren (New) - Green on overall
I o — 45,35 gpd 46325 gpd 46,133 _gpd |
| Suplee Service hmn{l!ﬂﬂlillm | 9.634 gpdd 12,846 gpd 12,043 gpd |
[ West Servico Area , 46,422 gpd 53,084 gpd 51419 ppd
Honey Brook Borough

West Service Aren) 12,214 gpd 16373 gpd 15,333 gpd
Cupola Service Area (Including The Addition |

of Donnell-Hammell Business Park) 222,000 gpd 287,343 gpd 271,007 _gpd |
ll';lnrgunluwﬁ Rond/ ﬁhm‘elinﬁ' Drive 21 750  gpd 23,750 pgpd 23,750 gpd
| Totals T aeesre gpd ade7a0 gpd 399648 gpd
| WWIP Sizing Rangs (5) = el = = N
least Consarvative i
(utlizing lowest AA flow) 2017) __2'?_3- Q000 gpd 1_ _:.l!}.i'?ﬁ - 631,5‘}'.15_ uid_
| Average (utilizing five year AA flow) JHE*IU{} gpd -+ 309,648 = 733,448 gpd
| Conservative (utilizing five year AA Hnw_; 333,800 gpd :1_19 72:_1_- 773,520 gpd |
Most Conservative ; =

(utilizing highest AA flow) ~ ,".'-;':.Hﬂﬂ “Pd_ 1.,.. 439'?21 = _EBE?EH_ ﬂ

Annual
Recommended Size 740,000 gpd _Average = =

Pump Stations within Public Sewer Service Study Area

‘There is one pump station In the public sewer service areas which has been identified ns

hydraulically overloaded in 2017,

The Authority is currently in the process of obtnining

approval from PADEP to upgrade this pump station due o age of the pump station, increased
development anticipated in this area and due to past 830 at this pump slation.
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The following outlines the evaluation, remediation and timing of the remediation of the pump

sintion:

Cupola Pumping Station

The pumping capacity of the pump station with the largest pump out of service is 691 gpm. The
PADEP requires o peak factor of 3.5 for pump stations servicing flows less than 1,000,000 gpd,
The pump station has to be upgraded to meet both the existing and projected flows. The

following are the caleulations of the required pumping eapacity:

FExisting Annual Average (AA) Flow 119,000 gpd

Projected Future AA Flows = 271,007 gpd

Total AA Flows = 390,007 gpd

PADEP Penk Factor = 3.5
Required Pumping Capacity = 390,007 gpd x 3.5 (peak factor)
= 1,365,025 gpd

= 1,365,025 gpd / 1,440 min/day

= 047.93 gpm

Design = 950 gpm

The NCCMA fs waiting for the Water Quality Part 11 Permit approval from the Department of
Envitonmental Protections to start consteuction of the upgrades to this pump station, The

NCCMA will be paying for the pump station upgrades,
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CHAPTER VI
EVALUATION OF ALTERNATIVES
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The purpose of this Chapter 18 to refine the alternatives idemified in Chapter V for the
WWTP upgrades 1o the existing NOCMA WWTP to maintain compliance with anticipated
NPDES effluent permit limits and 1o handle the existing and projected sewnge flows. This is
accomplished by measuring and comparing feasible alternatives against the additional
pegional and local environmental, financial, and planning policy documents listed below,
This process seeks to identify potential conflicts between fensible alternatives provided and
the gonls of the other documents and programs.  Any identified inconsistencies must be

resolved prior to Plan approval,

1. il v .
Originally developed in 1982, under Sections 4 and 5 of the Clean Streams
Law and 208 of the Clean Water Act, COWAMPs have not been subjected 10
continuing updates, unlike some of the other planning documents listed below.
In fact, the COWMAL is generally considered obsolete as it is out of print,
and copies are no longer readily available. Due to its early development, there
was o lack ol au:u:r:it'miu.ei and reglonal wastewater treatment  Was

recommended 1o address public health or pollution problems,

The Northwestern Chester County Municipal Authority (NCCMA) was
organized in 1975 and equally represents Honey Brook Horough and Honey
ook Township, The Authority maintaing the sewer collection system and
the NCCMA Wastewater Treatment Plant,

Since the COWAMP is generally obsolete, the consistency analysis of the
waslewater management alternatives required by Title 25, Chapter 71,21 of
the Pennsylvanin Code will be evalunted through Chapter 93 and the newly
adopted State Water Plan, ns described below.
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As presented in Chapter I11, the NCCMA WWTP has solely relied upon the
lugoons biological processes for removal of ammonin nitrogen, Due to the
inability to ndequately maintain biological treatment in cold weather, previous
upgrades to the WWTP included the installution of 80 fixed film contactors,
trade named “Bioy Bloes”, and the required aneillary equipment within the
tertiary lagoons in an effort to address this issue, Since their installation, the
plant has had success in reducing thelr ammonia nitrogen limits for the
majority of the year, Despile this success, the WWTP atll has some
difficulties in January and February due to the higher flows and colder water
temperatures that oceur during (hese months resuliing in cold wenther

nitrification issucs.

The primary goals of thiz current Act 437 Base Plan update is o evaluate the
existing public sewer service arcas and (he proposed upgrade ol the
wastewnter treatment plant.  The upgrade of the plant will be o two phased
approach in order for the NCCMA WWTP to meet PADEP nutrient loading
requirements nt the current permitied capucity and secondly accommodating
the projected growth volume of wastewater at the existing WWTP.

According to the 2017 Chapter 94, the treatment plant did not have three
consecutive months, where the monthly average flow exceeded the hydraulic
design capacity of the WWTE. There were no issues experienced ut the WWTF
during high flow conditions, as the plant has holding capacity during high fow

conditions.

Stute Water Plan

The State Water Plan was recently updated to replace the previous version from
1983, and received final approval on January 28, 2009, Honey Brook Township
s located within the Water Plan's Brandywine Creck West Branch Basin, A
section entitled "Water Supply and Treatment” contains a broad regional
overview that ineludes public water supply resources such as groundwater, lakes,

V-2
EE, Inc:



h

teservoirs, fivers, and streams.  Drinking water 18 discussed, ineluding an
overview of private well water treatment methods, Source water protection is
also presented, and the Plan notes that "counties and municipalities have the
grentest opportunity 1o influence the future of Pennsylvania's waler supply by
identifying nreas of concern”. Chester County contains a large amount of
agricultural land use, which requires attention to surface water quality. Forested
arens are highlighted as beneficial to the protection of water supplies through
estublighment of riparian buffers and carbon sequestration.  Finally, a basic
overview of privaie wastewater treatment through on lot seplic systems is
presented.  The West Branch of Brandywine Creck is noted as a Special
Protection Watershed with a High Quality (10Q) designation.

Within the seope of this brond nssessment, there are no inconsistencies between

the State Water Plan and the evaluated alternatives,

. ¥

The 2015 Honey Hrook Township and Borough Multi-municipal Comprehensive
Plan serves as an update of the Borough's portion of the 1993 Honey Brook
Township/ Honey Brook Borough Joint Comprehensive Plan, and as an update of
the Township's 2006 Comprehensive Plan. The 2015 Comprehensive Plan helps
farmers und other landowners permanently protect productive crop and dairy
farms and maintain an agearion way of life for many township residents, including
n significant Plain Sect community, In addition to supporting the Township's
agricultural industry, the plan also accommodated new residential, commercial,
and non-agricultural industrial land uses primarily within the Township's non-

farming arens.
The evaluated alternatives do nol present any inconaistencies,
= ‘ode Title 25 € 5

TIIEEE Ehl]l"l':rs ure F‘.rh““ri]}r ;_-.mw;:mcd with waler i;Iull“.l_'f' 19410 fF thﬁ}" relate 1o
point discharges (Chapter 93 and 95) and erosion and sedimentation ¢ontrol
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regulations (Chapter 102). They are particularly concerned with maintainng
existing water quality standards, which are typically enforced via NPDES
discharge permits, West Branch Brandywine Creek, Fost Branch Brandywine
Creek and Two Log Run are High Quality (HQ) and would fall under the anti-
degradation requirements, The upgrade to the NCCMA WWITP, no new point
source discharges is proposed to the West Branch Brandywine Creck, and the
trentment plant will meet all anti-degradation requirements. Chapter V provides
extensive detnil about the retrofit options of the treatment plant and the selected
alternative to serviee the Township,

The Township will keep abrenst of any changes 10 PA DEPMs existing anti-
degradation policies, particularly as they relate to the NCCMA WWTF and on-lot
systems in an HQ or EV walershed.  Any changes to the existing policies may
require the implementation of new policies and procedures on a local level by the
Township.

Chapter 102 states that an erosion and sedimentation control plan shall be
developed for any “disturbance activity that will result in a total earth disturbance
of 5,000 square feet (464.5 square meters) or more.” This amount of disturbanee
could oecur within the scope of the alternatives discussed. In such an event,
Honey Brook Township (or the appropriate entity) will be responsible for
ensuring full complinnee with the requirements of this part.

Pennsylvanin Prime Agricultural Land Policy

Pennsylvania's Prime Agricultural Land Policy states that "it is the policy of the
Commonwealth to protect through the administration of all ageney programs und
regulations, the Commonwealth's ‘prime agticultural land' from irreversible
conversion to uses that result in its loss as an environmental and essential food
and fiber resource.” As evidenced by the correlation between Map No, 6, "Prime
Farmland” and Map No. 12, "Existing Land Use Designations”, Honey Brook
Township has committed significant effons 1o the recognition and protection of

these arens.

Vl=d
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As there are no aliernatives that would eause an immediate of irreversible loss of

any of these arens, no inconsistencies exist.

County Stprmwater Manngement Flan

County stormwater management plans are an extension of Act 167 of 1978, and
facilitate more localized provisions to address issues such as existing and future
hydrologic conditions, land development patterns, floodplain issues, exisling
slormwater management issues, and provide for periodie updates 1o identified
concerns and needed improvements, Stormwater in Honey Brook Township is
dictated by the Honey brook Township Stormwater Ordinance and  the
Subdivision and Land Development Ordinance. Since there are no alternatives
which would cause a conflict with this Plan, no inconsistencies exial,

L § ..|
Honey Brook Township recognizes the importance of protecting wetlunds, as
evidenced by its existing code, which prohibits any development in these arcas.
Mo alternatives have been identified which will have a direct impact on any

wetlands, o0 no inconsistencies exist.

Regardless, it is acknowledged that any future activities within any wetland arens
will be in full compliance with all applicable Federal and Local regulations.

L™ i

Appendix H containg the results of a PN search conducted on May 30, 2018
relative to the proposed upgrade of the NCCMA WWITP, No impacts were
identified.

It is noted that any future projects, wnstewater aliernatives, or changes that fall
under the jurisdietion of the Pennsylvania Natural Diversity Inventory Program
will be required to document consistency,
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10,  Pennsylvanis Historic Prescrvation Act of 1978
The only alternative selected by this Act 537 Plan that involves constriction is the
expansion / upgrade of the NCCMA WWTP, The proposed upgrades will be
conducted on existing components and structures infor adjacent to the existing
WWTP. A Cultural Resource Notice was submitied to Pennsylvania Historie
Preservation and a copy is attached in Appendix 1,

It is noted that any future projects, wostewater alternatives, or changes that fall
under the jurisdiction of Pennsylvania's Historie Preservation Act will be required

1o document consisiency.

Rused on the above information and within the scope of the identified alternatives, no

inconslsiencies are noted and no resolulions are necessary.

Costy

A summary of the estimated costs for the combined West, Cupola, and Suplee Study
Areas nlternatives is presented below. For cach of these Study Areas, the selected
alternative s to upgrade the existing NCCMA WWTP, and costs to perform the upgrades
are provided in detail within the WWTP Evaluation Report in Appendix C. Additional
private costs such as septic system abandonment and grinder pump installations that may
be required on an individual basis have not been included in these cost estimates,

Option 1A = LEMNA System
Lagoon retrofit upgeade for BOD removal and nitrification to meet wintertime
ammonia limit of 6.5 mg/L and future expansion to 0.740 MGL:

Eatimated Project Cost = $7,269,000
Estimated Yearly O&M Cost = §84,000
0&M Present Worth = $1,117,000
Total Present Worth = 8,386,000
Total Number of EDUs = 2,200

-
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s Estimated Present Worth per EDU = 54,110, 78/EDU

Option 18 — Triplepoint Environmental
Lagoon retrofit upgrade for BOD removal and nitrification to meet wintertime
ammonin limit of 6.5 mg/L and future expansion to 0,740 MGL:

e Fstimated Project Cost $7,643,000

e Estimated Yearly O&M Cost = $89,900

o O&M Present Worth = 51,184,000

e Tolal Present Worth = §8,827,000

s Total Number of EDUs = 2,200

Fstimated Present Worth per EDU = $4.326,.96/EDU

Detailed sprendsheets that illustrate the above cost estimates are included in the
HRG Act 537 WWTP Evaluation report attached in Appendix C.

Funding

It is well documented that the Commonwenlth is facing a financing shortfall for all the
waslewater infrastructure improvement projeets that will be required as a result of the
treatment plant upgrade. The following presents o broad listing of the available methods
and programs that may be utilized to address the funding needs of the selected

alternative,

Assessment of Taxes, Fees, and Special Charges

Local governments can generate revenue through the assessment of tixes, lees, special
charges and fines. The typical example is the determination of debt service as a function
of the cost of caplial improvements and the number of users, These costs are
occasionally passed on to the existing users to repay the debt. Tor systems that are
proposing o significant number of ndditional users, new fees and rates can be estimated
for the purposes of debt repayment. Funds for capital improvements must first be
obtained by one or more of the methods listed below,

VI1-7
EE,; IncG.



Cirant Progriuns
Cirants are transfers of money that do not need to be repaid. Munii:ipul'll'mﬁ and

nuthorities can apply for grants with federal, state, corporate and non-profit organizations
by :iuhmilling pmwﬁﬂm or funding requests, Two of the more common grant programs
currently being administered in the Commonwealth are H20 PA Granis and the

Pennworks program.

The Pennworks program is similar but adds the requirements that:

"Prajects are those which ivolve the acquisition of land, ensements or rights-of-way
and the construction, improvement, expansion, extension, repir or rehabilitation of
gither (1) a system for the supply, treatment, storage or distribution of water not used
solely Tor residential purposes, or (2) a system for the collection, treatment or disposal
of wagtewater (including industrial waste and the :mpumliun ol sanilary sewers and
storm sewers) not used solely for residential purposes, In addition, the project must
involve the investment of capital in Pennsylvania enterprises and communities or
result In the creation of new or the preservation of existing jobs in this

Commonwenlth."

Loanz
A lonn is the temporary transler of a specific amount of money that must be repaid in o

predetermined amount of time, typically with specified interest rate. It is helpful to
evaluate loan options as loan terms can vary by rate, time and reporting requirements, 11
the project costs will be less than $5 million dollars it is vsually prudent to use loans

rather than bonds.

There are several types of loans including governmental and commercial programs,
CGovernment loans have consistently lower than maorket interest rates but may require
.-qigniﬁcu.lll ﬂp|:.-llq:ntiun procedures and requirements.  Some examples ol government
environmental loan programs include the EPA Clean Water State Revolving Fund, and
the EPA Safe Drinking Water Siate Revolving Funds (SRF), and the United States
Department of Agriculture (USDA) Rural Development Program. Communities who
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have entered into a binding enforcement agreement have priority for SRI funding. The
Commonwenlth's PENNVEST program is one such example, and represents one of the
most common financing instruments used for large scale capital investment projects,
PENNVEST loans can also be used to finance individual on-lot sewnge disposal system

projects by private homeowners,

Bonds
A bond is n written promise 1o tepay borrowed money on o definite schedule, usually ata

fixed rate of interest for the life of the bond, It is the largest source of environmental
infrastructure financing, It is the most complex and expensive way to nequire funds, but
money is available for immediate capital needs, Legal and administrative fees can be
costly and voter approval may be required. This Tool is usually more cost effective for
projects costing more than $5 million because the fees are the same for large or small
bond issue.

The bond market matches governments and corporations that ineed to borrow money with
investors who have funds to lend. Bond dealers at securities firms and banks act as

intermediaries, buying {rom igsuers and selling to investors in the primary market,

Expanding upon the broad overview of financing alternatives listed above, the financial
analysls included in the HRG Act 537 WW TP Evaluntion Report presents that the preforred
option for the NCCMA WWTP upgrade is a PENN VEST loan. The PENN VEST loan is
will result in an overall reduced cost when compared to the USDA Finance Option. The
following i3 o summary of the total investment over the term of the loan:

PENN VEST Financing (Interest Rate 1.743%)
s Option 1A -%2,153,249
= Option 1B - $2,264,037

USDA Financing (Intergst Rate 3,5%)
= Optlon 1A - 57,111,690
= Option 1B - 57,475,096
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The preferred alternative to finance the proposed treatment plant upgrades outlined in this
537 Plan ig & 20 year PENN VEST loan, a8 this option would signilicantly reduce the total
interest over the term of the load s compared to the USDA Financing optlon with a 40 vear

Lerm.

F.  Phasing

The primary goals ol this current Act 537 Base Plan update is to evalunte the existing
public sewer service areas and the proposed upgrade of the wastewater treatment plant,
The upgrade of the plant will be n two phased appronch in order for the NCCMA WWTP
to meet PADEP nutrient loading requirements at the current permitied capacity and
secondly accommodating the projected growth volume of waslewater at the existing
WWTP, The phasing of the upgrades is outlined below:

Phase Deseription

Phase | Construet new facilities capible of achieving full nitrification nt
(Mitrification | eurrent design flow of 0.60 MGD,

Upgrade)

Work to include:
I, Installing baffle curtaing in the primary lagoons to create both
complete mix and partial mix cells
2. Installing lagoon covers
3. Replacing the mechanical acrators with diffused acrators
4, Replacing the bio-blocs with i new nitrification renctor
5. Replacing the existing headworks bar screen

Phase 2 Rerate existing WWTP from 0.60 MG to 0,74 MGD, Construct
{(Hydrulic modifications to existing process equipment to handle new ADF,
Capacity

Upgrade) Work to include:

I, Madifieations (o DAF tanks
2. Maodifications to sand filters
3. Maodifieations to disinfection system.

Phase 3 Construct now facilities required for demitrilication [l! rr.'qulrud}.
{Denitrification
Upgrade)

F.  Administrative and Legal Authority

The administrative and legal authority to effect the altematives discussed in this report

melude, but are not limited to, the provisions of Pa Code Title 25 Chapier 71,
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B.

C.

The Northwestern Chester County Municipal Authority (NCCMA) is the only municipal
authority in Honey Brook Township, The Authority was incorporated in 1975 under the

provigions of the Municipal Authorities Act of the Commonwenlth of Pennsylvanin for
the purpose ol providing sewage collection and treatment facilities o residents and

commereial, industrial, and institutional organizations of Honey Brook Borough and
Honey Brook Township, The Authority's engineer presented the following description:

"The NCCMA is a corporate body created pursuant 1o an ordinance of the Board
of Supervisors of Honey Brook Township under an Act of the Genernl Assembly
of the Commonwealth of PA known as the Municipal Authorities Act. The
Authority was organized 1o acquire, construct, improve, malntain and operate a
sewnge collection and trentment system and provides sewer service to
approximate total of 2,156 EDUs in the Honey Brook Township area.  The
governing body of the sewer Authority 18 a Board consigting of three members
appointed by the Honey Brook Township Board of Supervisors, The Authority

Board controls the employment of personnel. There are 2 employees.”

Institutional Altgrnatives

The existing municipal and authority departments are capable of implementing the

selected alternatives, No new municipal departments are expected to be ereated for the
implementation of the selected nlternatives.

Selected Institutional Alternative
The selected method of Act 537 Plan implementation is the continued sdministration by

the respective powers and duties of Norhwestern Chester County Municipal Authority
(NCCMA),
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CHAPFTER VIII
SELECTED ALTERNATIVE AND IMPLEMENTATION SCHEDULE



TION SC 3

Two alternatives were evalunted for the upgrade to the existing NCCMA WWTP to handle the
projected average daily design flow of 0,74 MGD and maintain complinnce with anticipated NPDES
effluent permit limits. The two (2) major alternative options that were considered as part of this Act

537 study include:

1. Aliernative No. 1- Lagoon Retrofits,
2. Aliernative No, 2 - Conventional Systems

Alternative No. 1 considered the option of retrofitting the existing lagoons with proven technologies
that would allow for the continued use of the lagoon system for biological treatment, Alternative No.

2 considered the option of abandoning the existing lagoon treatment processes and replacing them

with a conventional activaied sludge system for biological treatment, The selecled Alternative is Mo,
I, retrofitting the existing lagoon, The evaluation of thig alternative ia outlined in more detail in
Chapter V1.

For the Study Arens identified in Chapter 11, the following wastewnter alternatives have been

selected that best meet the needs of the Township:;

A. West Study Area
This Study Area encompasses Honey Brook Borough and Honey Brook Township and is
located at the far western portion of the Township along Route 322, which stretches from
Cambridge Rond to Mill Road. The Study Area consists of residential, commercial,
industrial, and farm residential properties that are serviced by Honey Brook Township
public sanitary sewer system which is conveyed to the NCCMA lor treatment and stream

dischurge.

As discussed throughout this 537 Plan, an area located just southeast from the West study
aren on Cambridge Road near the intersection of Mill Road was identified as an area of

sewage disposal need, The property consists of o farmstend and 15 zoned as commercial
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and farm residential. Based on the previous on-lot and well survey conducted by HRG,
Ing, in the prior Act 337 Plan, there is o known on=lot system failure. Connection to the

existing public sewer system hns been selected as the long-term sewage disposal option,
Therefore, the existing and projected sewage flows for this area is accommaodated in the
WWTP upgrade.

Any new development of redevelopiment located in this Study Area will connect to the
existing public sewer, Jusiification for the selected technical alternative for this Study

Aren Tollows:

The NCCMA has serviced this study area since the authority was established in
1975, and the treatment plant has capacity for the existing sewage flows from the
Study Aren. With the upgrade of the NCOCMA WWTP, the projected sewage
volumes from new development or re-development within this area will be

incorporated into the sizing of the treatment plant upgrades,

. The existing infrastructure in the high density aren within the Borough aren and
surrouncling parcels, are in working order with no reports ol inflow and
infiltration in the conveyance sysiem. Therelore, connection to the existing
public sewer provides long-term sewage disposal needs for current and future

HSETs.

. The selected alternative is the only identified cost-effective means of ensuring
adequate sewage foeilities, As diseussed in Chapter V, the coat for the upgrade of
the exiating WW TP will be dispersed amongat all the users in the network, which

will disperse und lessen the financial obligations 1o individual users,

& xigting Township administration is sufficient to implement the selected

allernative.

B. Cupola Study Areas
The Cupola Study Area is located in the eastern portion of the Township, consisting of
farm  realdential, mixed residentinl nnd commercial properties. The currant

VII-2
Revised February 11, 2019
EE; Inc.



residents/lenants are serviced by Honey Brook Township public sanitary sewer system,
which is conveyed to the NCCMA for treatment and stream discharge. There are some
residentinl homes within this study area which are being serviced by on-lot sewage
disposal systems, A proposed indusirial park, known as the Hommell O’Donnell
Industrial Park, is located beyond the Municipal limits of Honey Brook '['uwnship ulu:u_.g
Chestnut Tree Road. The proposed industrial park is located within West Nantmenl and
West Brandywine Townships and will be serviced by the Cupola sewer service district
ihrough the executed Intermunicipnl Agreement dated September 21, 2017, A copy 18

nitnched in Appendix A,

There {8 one pump station within this public sewer service area which has been identificd as
hydraulically overlonded in 2017, The Authority is currently in the process of obtaining
approval from PADEP to upgrade this puimp station due to age of the pump station, incrensed
development anticipated in this oren and due to past S50' at this pump station, The

following outlines the evaluation, remediation and tnung of the remediation of the pump

slation:

Cupola Pumping Station

The pumping capacity of the pump station with the largest pump out of service is 691 gpm.
The PADEP requires a penk factor of 3.5 for pump stations servicing flows less than
1,000,000 gpd. The pump station has to be upgraded 1o meet both the existing and projected

flows, The following are the caleulations of the required pumping capacity:

Existing Annual Average (AA) Flow = 119,000 gpd

Projected Future AA Flows = 271,007 gpd

Totwl AA Flows = 390,007 gpd

PADEP Peak Factor = 3.5
Required Pumping Capacity = 390,007 gpd x 3.5 {peak factor)
© 1,365,025 gpd

= 1,365,025 gpd / 1,440 min/day

= 947.93 gpm

Design = 950 gpm
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The NCCMA is waiting for the Water Quality Part 11 Permit approval from the Department
of Environmental Protections to start construction of the upgrades to this pump station. The

NOCMA will be paying for the pump station upgrades,

C. Suplee Sewer District

The Suplee Sewer District is located in the enstern portion of the Township, consisting of
farm residential, mixed residential and commercial properties and currently serviced by
Individual On-Lot Sewage Disposal Systems, In the 2010 Act 537 the sanitary survey and

well snmpling, identified this aren to potential and suspected of septic systems malfunctions,

Hased on the 2010 Act 537 Plan on-lot and well survey, condueted by HRG, Inc., a few
parcels were identified with malfunctions and with on-lot wells with nitrate resulis
ranging between 0 mg/l and 9.99 mg/l. As discussed throughout this 537 Plan, there are
two areas located just outside the public sanitary sewer service area, where sewage
disposnl needs were identified. One of the areas is located just enst of Struble Lake,
where the lots are small in size and based on the previous on-lot and well survey
conducted by HRG, Ine, in the previous Act 537 Plan, there have been reported on-lot

system malfunctions and failures, along with elevated nitrate concentrations in wells,

Based on the 2010 Act 537 Plan on-lot and well survey, conducted by HRG, Inc, a few
parcels were identified with malfunctions and with on-lot wells with nitrate results ranging
between 0 mg/l and 9,99 mp/l.  As discussed throughout this 537 Plan, there are two areas
located just outside the Suplee public sanitary sewer service district, where sewnge disposal
needs woere identified.  The second area is located just south of the Suplee study area on
Dampman Road between Windswept Lane and Southwind Drive and consists of residential
homes, These arens will be added 1o the Suplee Sewer District and projecied to be provided
public sanitary sewer within the next 20 years or through o Special Study for this area. These
aystemns will be continued to be monitored under the Sewage Management Ordinance,
Should this not resolve the malfunction, then connection to public sewer will be required.
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. Designation of Capital Financing Flan
A detailed construction cost analysis for the selected Alternative is attached within the
Appendix E, Act 537 WWTP Evaluation for NCCMA prepared by Herbert, Rowland &
Grubie, Inc. dated March 2018 Revised October 3, 2018, Based on the results of the
preliminary funding analysis, NCCMA would consider moving forward with applying for

PENN VEST financing, as this option would significantly reduce the total interest over the

term of the lonn ns compured to the USDA Financing option.

K. lmplementation Schedulg

The Implementation schedules for the phasing of the upgrades and schedule for the selected

alternative are oullined below:

I, The upgrade of the plant will be o two phased approach in order for the NCCMA WWTP

to meet PADEP nutrient loading requirements at the current permitied capacity and

secondly accommodating the projected growth volume of wastewaler al the existing
WWTP. The Implementation Schedule for the phasing of the upgrades is as follows;

Conatruct new facilities capable of achieving full nitrification at

. Installing balMe curtains in the primary lagoons to create both

3. Replacing the mechanical nerators with diffused aerators
4, Replacing the hio-blocs with a new nitrification reactor

Phaise Deseription
Phase
I{Mitrification | current design fow of 0.60 MGD,
Upgrade)
Work to Include:
complete mix and partial mix cells
2, Installing lagoon covers
- 5. Replacing tho existing headworks bar sereen
Phase 2
{Hydraulic
Capuoity
Upgeade) Work to in¢lude:
. Maodilications o DAL tanks
2. Madifications to sand Nliers
W— 3, Madifications to disinfection system,
Phuse 3
{ Denitrification
| Upgrade)

Rerate existing WWTP from 0,60 MGD (o 0.74 MGD, Construet
modilications o existing process equipment (o handle new ADF.

‘Construct new faeilities requirf:d for denitrification (If required),
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2.

The Implementation Schedule for the selected alternative for the plan upgrade 1% as

follows:

Upgrades

Year

Research up=front funding sources und establish financing plan
Meet with Financing Agency for Initial Project Planning Meeting

Perform Siie vislis of Alemative 1A snd Altermative |B WWTP
installations

Obtain new WWTP NPDES Permit. New permit will estublish
effluent limits for future improvements, Revise nlternntives based on

any changes (o the existing permil.

Receive PADEP WOM Permit for Cupola Pump Station Upgrade
{ Permit application was submitted to PADEP on June 30, 2017)

Final Design of Cupola Pump Statlon Upgrade

Rid and Construet Cupola Pump Station Upgrade

Final Selection of Lagoon Retrofit Treatment Allernative (1A or 113)
Preliminary Design of Phase | Project (Mitrification Upgrade)
Authority submission of Part [T Permit Application to PA DEP

Flal I?Ii:ﬂ.ign of Phase | Prnjm:t (lerlﬁcmlcm Upgrnd:} o

Obtain reguired Permits for Phase | Project (Nitrification Upgrade)

Implementation of Hendworks Improvement Project (Maintenance
Replacement)

D--I";'qur

12 yeur

Construction of Phase 1 Project (Nitrification Upgrade)
Substantinl Completion of Phase 1 Project (Nitrifieation Upgrade)
Preliminary Design of Phase 2 Praject (Hydeaulic Capacity Upgrade)

2=3 year

Onee current ADF renches 0.5 MGD (approx. 85% of current design
Capaeity)

-

3= 8 year
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Prepared by/Retum to:

Kristin 8, Camp, Esquire

Buckley Brion McQuire & Morris, LLP

118 W. Market Street Sults 300

Went Chester, PA 19382 g of oF o

UPI Hos. 23-6-16, 23-6-16.4, 23-6-16.5, 29-1-1.3, 29-1-1.4,, 29-1-1
+#

This Intermunicipal Sewer Agrecment (the “Agreement”) is made the ﬂ_rﬁuy of
3 &P%ﬂrﬂéfr‘. 2017, by nnd between NORTHWESTERN CHESTER COUNTY
MUNICIPAL AUTHORITY, a municipal nuthority organized in the Commonwealth of
Penngylvanta pursuant to the Municipality Authorities Act, 33 Pu.C 8 §5601 et seq., with offices
located at 5277 Horseshoe Pike, Suite 103, Honey Brook, Pennsylvania 19344 (hereinafler
referred 1o as the “Authority™), the TOWNSHIP OF WEST NANTMEAL, CHES ‘ER
COUNTY, PENNSYLVANIA, a political subdivision organized in the Commenwealth of
Pennsylvanin with offices located at 455 N, Manor Road, Elverson, Pennsylvanin 19520
(hereinafier known as “West Nantmeal”), the TOWNSHIP OF HONEY BROOK, CHESTER
COUNTY, PENNSYLVANIA, a political subdivision organized in the Commenwealth of
Pennsylvania, with offices located at 500 Suplee Road, Honey Brook, Pennsylvania, 19344
(hereinafier known as "Honey Brook"), and HAMMELL-O'DONNELL PROPERTIES, LLC,
i Pennsylvania limited lHability company with its registered office nt 3362 Conestoga Road,

Glenmoore, Pennsylvania 19343 (hereinafter known as "Owner™) (collectively referred to as the

“Parties").

FEaR.5
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WITNESSETH:
WHEREAS, the Authorily maintaing & public sewer system (the "Sewer System™) that
curtently provides public sewer service to certain properties in Honey Brook Township and

Honey Brook Borough; and
WHERFEAS, West Nantmeal does not own or operate a publio sewer system; and

WHEREAS, Owner Is the owner of approximately 119,483 acres loeated on the cast side
of Chestnut Tree Road, north of Horseshoe Pike in West Nantmeal and West Brandywine
Townships, Chester County, Pennsylvania, which property is identified ns Chester County Tax
Parcel Nos, 23-6-16, 23-6-164, 23-6-16.5, 29-1-1.3, 29-1-1.4 and 29-1-1 (collectively the

“Property™); and

WHEREAS, Owner filed with West Nantmeal Township a preliminary subdivision and
land dovelopment application seeking to subdivide and develop the Property into an industrial
park with fiftleen (15) lots roferred to as the “Hammell-0'Donnell Business Pack™ (ihe “Proposed
Development™) pursunnt to subdivision and Jand development plans titled, "Hammell O Donnell
Business Park™, prepared by Commonwealth Engineers, Ine., dated May 11, 2009, last revised

May 29, 2017 (the "Plans™); and

WHERFEAS, Owner has requested that Honey Brook, West Nantmeal and the Authority

aree to allow the Proposed Development to be serviced by public sewer from the Authority; and

WHEREAS, Honey Brook maintaing an Official Sewage Facilities Plan pursuant to the
Pennaylvania Sewage Facilities Act, ns nmended (Seetion 5 of the Act of Jnnuary 24, 1966, P.L.
1535 Mo, 537), and the Rules and Regulations of the Pennsylvania Department of Environmental

Protection ("PalEP"); and

Fropsa.a
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WHEREAS, the Property s currently included in Honey Brook's existing Official

Sewnge Facilities Plan (the "Act 537 Plan"}; and

WHEREAS, Honey Brook i currently updating its Official Sewage Facilities Plan (the

"Act 537 Plan Updnle"); el

WHEREAS, Honey Brook is willing to include the Properly in the Act 537 Plan Up{hllhi

nnd

WHEREAS, the Authority is willing to provide public sewer servics to the Proposed

Development conalstent with the terms of this Agreement; and

WHEREAS, this Agreement g authorlzed by, and conforma te, the Pennsylvania
Intergovernmental Cooperation Act, 53 Pu. C.5.A, §2301 et seq. (the “Act”), which provides that
two or more municipalities may jointly cooperate in the exercise or performance of their

respective governmental functions, powers of responsibilitles; and

WHEREAS, Honey Brook and West Mantmeal shall pass an Ordinanee and the
Authority shall enact a Resolution in aceordance with the Act in order to give full force and legal

e¢ffect to this Agreement (the “Ennbling Ordinance™); and

WHERFEAS, under and pursuant to the terms, conditions, and provisions set forth in this
Apreement, the Parties are mutually desirous of memorializing their ngreement with regard to
providing public sewer service to the Proposed Development.

NOW, THEREFORE, IN CONSIDERATION OF THE MUTUAL PROMISES
HEREM CONTAINED, AND INTENDING TO BE LEGALLY BOUND, IN ACCORDANCE

WITH THE UNIFORM WRITTEN OBLIGATIONS ACT OF PENNSYLVANIA, AND IN

Fraases
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3. Obligations of the Authority,

A.  SBubjeet 1o the terms of this Agreement, approval by the PaDEP of the Aet
537 Plan Update, and final land development approval by West Nantmeal of the Proposed
evelopment of the Property and the Plans, the Authority agrees to supply public sewer service
i the Property consistent with the Plins and all applicable Rules and Regulations of the
Authority as of the date that Owner submiits an spplication lo connect to the Authority’s Sewer

System.

B.  The Authorily agrees to reserve n maximum of 30,000 gallons per day
(gpd) of sewer capacity 1o be used by Ownet for the discharge of "Sewage”, a8 defined in the
Pennaylvinia Sewage Facllities Act, from the lots and buildings in the Proposed Development as
proposed on the Plans, conditioned upon the Owner, or the Owner's succossors or assigns,
exeouting @ Reservation of Capacity Agreement with the Authority in substantinlly the same
form as the agreement which is attuched hereto as Exhibil "B” and pay the Authority the
reservation of capueity fee that is in effect ns of the date such reservution agreement is approved
by the Authority, Owner agrees that nothing in this Agreement ghall be construed or interpreted
to allow for, or mandate, any increase in sewer capacity allocation beyond 30,000 gallons per
day s set forth above, regardless of the uses that are made at the Proposed Dovelopment or any
demand for such incrense. Owner shall only be permitted o discharge Sewage into the Sewer
System nnd nothing in this Agreement shall be Interpreted or consirued to allow Owner o

digcharge industrial waste into the Sewer System.

C,  ‘The Authority shall promptly process the planning module that Owner
prepares and files with West Nantmeal and PaDEP in conjunction with the Plans which are filed

for the Proposed Development of the Property.

Fradaca
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[ The Authority shall approve the design of the sewer ficilities that Owner
must construct or cause to be constructed on the Property to provide sewer service to the lots in
the Proposed Development. Such fucilities have not been designed yet by Owner but Owner shall
be required to install, at & minimum, a gravity flow pump station and flow monitoring device ag
specified by the Authority in otder to convey and nocurately record the sewage flows from the

Proposed Development,

E. The Authority shall inspect all sewer facilities that are constructed for the

Property In accordance with the Authority's Rules and Regulations.

F.  ‘The Authority shull scoept dedication of the sewer facilitios constructed by
Owner and the Autherity has the right, in its sole discretion, 1o deelde which fucilities (such as

grinder pumps and laterals) shall remain privately owned.

(.  As soon ag any of the buildings or lote within the Proposed Development
are connecied 1o the Sewer System, as to each such connected building or lot, the Authority shall
bill and collect all charges for service, including tapping fees, connection fees, and sewer rents
from Orwner o Owner's suceessors and assigns in title to the lot(s) in the Proposed Development

thai are subdivided from the Propety,

H.  The Authority shall ensct a resolution authorizing it 1o enter the

Agresment.
4. ¥ T

A, West Nuntmeal Township shall process the Plans in accordance with the

West Nantmeal Subdivision and Land Development Ordinance, Stormwater Management

FrRenab
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Ordinance and all relevant ardinances and regulations of West Nantmeal Township applicable to

subdivisions and land developiments,

B,  West Nantmeal shall promptly process the planning module that Owner
submits with the Plang and approve the provision of publie sewer servics to the Proposed

Development pursunnt to the terms of this Agreement.

C. West Nantmea! shall amend its Act 537 Plan, if necessary, to Inelude the
parcels of the Property that are located in West Nuntmeal to be in Honey Brook's Cupola Sewer

District.

D, West Nantmenl shall ennct and keep in full force and effect for as long s
any Iots in the Proposed Development are connecled to the Authority’s Sewer System
ordinances, resolutions and regulations that require the Owner und its successors and assigns in
title to the Property to comply with and be bound by all ordinances, resolutions, rales and
regulations of the Authority and Honey Brook related o sewage, Including but not limited to an
ordinange prohibiting the discharge Into the Sewer System of storm waler, roof dovwnspouts,
surfuce or subsurface drainage from storm water inlets, sump pumps and floor draing from other

direct or indirect sources,

E. Weast Montmeal shull enact sn ordinance authorizing it to enter this

Agreement consistent with the Act,

5. Obligations of Owner,

A, Owner shall obtain all necessary governmental and quusi-governmental
approvals to subdivide and develop the Property for the Proposed Development in nccordance

with the Fluns,

Frazhae
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I, Owner, oF I8 successors and/or assigns, shall sign a Non-Industrinl User
Agreement for each lot within the Proposed Development. The discharge of any non-domestic
waste shall be subjected to the Autherity’s rules and regulations pertaining to non-domestic

waste discharges.

F. Subject to opproval and inspection by the Authority, Ownor shall
congtiuet or couse 1o be constructed all sewer improvements and facilities and any extensions,
upgrades or improvements that must be made to the Sewer System in order (o collect and treat
the effluent from the Proposed Development at the Authority’s Sewer Treatment Plant (the
“Owner Facilities”).  If Owner is required to construct any exiensions, upgrades or
improvements to the Scwer System in order lo provide sewer sarvice to the Proposed
Development that provide additional sewer capneity that may be utilized by other property
awners In the Authority's service temitory, Owner may be entitled to reimbursement from the
Authority pursuant to the provigions in Section 5607 of the Municipality Authorities Act, 53 .5,
§ 4607, Mothing set forth in this Agresment or elsewhere i intended to be, or shall be eonstrued
ag, o walver of Owner's right to reimbursement pursuant to Sectlon 5607 of the Munieipality
Authorities Act, 53 P8, § 5607, it being the express intention of the partiea that Owner shall be

entitled to such relmbursement in accordance with applicable luw,

G,  Owner shall enter an Exiender Agroement and Financial Security
Ajreement with the Authority and post financisl security n an amount of 110% of the estim ated

cost of the Owner Facilities with the Authotity.

Fraghab
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Pennsylvanin; PROVIDED, HOWEVER, all  Paries HEREBY KNOWINGLY,
INTELLIGENTLY AND IRREVOCABLY WAIVE TRIAL BY JURY IN ANY ACTION,
SUIT OR PROCEEDING BROUGHT TN CONNECTION WITH ANY SUCH DISPUTE, AND

BACH PARTY WILL PAY ITS OWN LEGAL FEES, COSTS AND EXPENSES,

£, Misecllancons.

A, Independent Counsel, The Parties acknowledge and agree that each has
been represented by independent counsel of their choosing and the terms of this Agreement are
the product of arms-length negotintion between the Parties. Each Party shall bear its own counsel
fecs and any other professional expenses incurred in the negotintion and exocution of this
Agrooment.

B Nofices, Any notice required or permitted by this Agreement shall
be in writing, shall be given to all parties simultancously, and shall be delivered by cither (4) a
nationally recognized overnight courler service (such as FedEx or UPS) with proof of delivery or
(b) United States Postal Service certified mail, retun recelpt requested, postage prepaid,
iddreased ns follows:

If to Authority: Northwestern Chester County Municipal Authority
5§27 Horsashoo Pike, Suite 103
Post Office Box 308
Honey Brook, PA 19344

With & Copy to: Kimberly P, Venzie, Esquire
Buekley, Brion, McOuire & Morris LLP
118 W. Market Strest, Suite 300
West Chester, PA 19382

If to West Mantmenl: West Nantmeal Township
Past Offics Box 234
Elverson, PA 19380

With a Copy to: Kristin 8, Camp, Esquire
Buckley, Brion, McGuire & Morris LLP
118 W. Market Street, Suite 300
Wosl Chesler, PA 19382

11
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If to Honey Brook:  Honey Brook Township
500 Suplee Road
Heney Brook, PA 19344

With a Copy to: Christapher J. Hariman, Esquire
Hartman, Valeriano, Magovermn & Lutz
1100 Berkshire Blvd,, Sulte 301
Post Office Box 5823
Wyomissing, PA 19610

If to Owner: Hammel]-O0'Donnell Properties, LLC
3362 Conestogn Road
Olenmoore, PA 19343

With o Copy to: Michael T. Shiring, Esquire
Riley, Riper, Hollin & Colagreco
717 Constitution Drive, Suite 201
Post Office Dox 1265
Exton, Penngylvania 19341-1265
Notice shall be deemed given and received on the first to oceur of actual delivery or three (3)

business days following confirmed deposit with & carrler,

C.  No Relation of Principnl and Agent, Neither anything contained in this
Agreement nor any nct of the Parties shall be deemed or construed by any party or by uny third
party to create the relationship of principal and agent, partnership, of joint venture, or of any
pssocintion between the parties hereto, Nothing contained in this Agreement, and no act of the
parties, shall be construed to render any of the pattles liable for the debts or abligations of the
ather, exeept 1o the extent expressly set forth in this Agreement.

D.  Recording. This Agreement shall be recorded in the Office of the
Recorder of Deeds for Chester County, Pennsylvanin at Owner's expense.

E. Assipnment, This Agrecment may be nasigned by Owner 10 & Successor
in title to the Property. Owner shall pravide written notice to the Parties if it sells the Property or
any portion thereof and asslgns this Agreement to a successor in title.

F. Captions.  The captions of the sections and paragraphs of this
Agreement are for convenience of reference only and shall not be considered or referred to in
resolving questions of interpretation and construction.

12
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(i,  No Third-Party Beneficlary. The terms of this Agreement ae not
intended 1o confer any legal benefit or right (o any person not a party to this Agreement. In
determining the intent of the parties to this Agreement, uny fact finder may accept as dispositive
the parties’ intent ns cxpressed in this paragraph that no third-party rights wore intended to be
granted and no third-party remedies should be permitted with respect to this Agreement under
any theory of third party beneficiary.

H.  Severability. If any terms or conditions heteol shall be held to be invalid,
ilegal or unenforcesble in any respect and for any reason, such invalidity, illegality or
unenforceability shall not affect any other of the remalning terms and conditions hereof, and the
terms ond conditions hereof shall thereafter bo construed as if such invalid, illegal or
unenforceable terma and conditions had never been contained herein.

L Counterparts.  This Apgreement may be executed in  duplicate
counterparts, each of which when fully signed shall be deemed an original, and taken together
shall constitute one agreement.

T Governing Law,  This Agreement has been entered into under and
shall be construsd and interpreted In accordance with the laws of the Commonwealth of
Pennsylvania.

K.  Intepration; Amendment. This Agreement constitutes the entiro
ngreement of the Parties hereto with respect to the subject matter hereof, and may not be varied
by any prior or conlemporaneons covenant, reproentation, warranty or agreement rolating
thereto. This Agreement may not be modified, amencded, varied, renewed, or terminated except
in a writing sigmed by all of the Partles.

L. Binding Nature.  This Agreement is binding upon the Parties and
their respective successors and permitted assigns.

M.  Waiver of Breach. Fallure by any parly to insist upon complinnce with

any term or provision of this Agreement at any time or under any set of circumstances ghall not
operate Lo waive or modify the provision or render it unenforceable at any other time, whether

the circumstunces are or are not the sume.

13
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M. Contingent Nature of Agreement, Motwithstanding anything to the
contrary set forth In this Agreement or elsewhere, this Agreement and each of the rights and
responsibilities granted and assumed hereunder are and shall be contingent upon (A) the fzsuanee
of all final, unappenled, and unappealable necessary npprovals, cerificatos, licenses, and permits
with regard to the Proposed Development, (ineluding, without limitation, PaDEP approval of the
Act 537 Plan Update) from any and all governmental or quasl-governmental ngencies,
authoritics, or entitics having jurisdiction over the same and (B) cach party's performance of

their respective obligations under and pursuant to this Agreement.

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK - BIGNATURE PAGE TO
FOLLOW
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M WITHNESS WHEREOF, each of the parties hereto has cnused these presents to be
duly executed by an authorized officer and 1o be sealed with its corporate seal duly attested to by

an nuthorized officer.

ATTEST: TOWNSHIP OF WEST NANTMEAL

LQ&.S&MM@M BY: z ﬂ@ of Supervisors

E h|||n11|.m &

ATTEST: TOWNSHIP OF HONEY BROOK

BY:

{:hnirn:un. Boaril ﬂfﬂupﬂrvi;}m

ATTEST; NORTHWESTERN CHESTER COUNTY
MUNICIPAL AUTHORITY
Do O 0 o ssembind
Chalrman
ATTEST: HAMMELL-O'DONNELL FROPERTIES, LLC
BY:

Managing Member

TrIRARA
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[N WETNIESS WIHEREOF, ench of the purties heroto has eoused these presents to bo
duly exeeuted by un authorized officer and o bo seatled with its corporate senl duly attested to by

an nuthorized officer.

ATTEST: TOWNSHIF OF WEST NANTMEAL

BY:

Cluirman, Board of Supervisors

ATTEST: TOWNSHIP OF HONEY RROOIK

Ao A 7773k

: ﬁlﬁ m::-f .':’I'upnr-riu'ﬁ

ATTEST: NORTHWESTERN CHESTER COUNTY
MUNICIPAL AUTHORITY

e BY:
Chnirman
ATTEST: HAMMELL-OTHONNELL PROPERTIES, L
— By N
Managing Member
15
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N WITHESS WHEREOF, cuch of the purties hercto has caused these presents Lo be

duly executed by an authorized officer and to be sealed with its corporate seal duly attested to by

an ninthorkzed officer,

ATTEST:
ATTEST:

ATTEST:

Eh 100

A FREF-
wWidnees !

b e =

FYI628

BY:

IY:

BY:

TOWNSHIP OF WEST NANTMEAL

Chairman, Bonrd of Supervisors

TOWNSHIP OF HONEY BROOK

Chairman, Board of § u].mrvianru

NORTHWESTERN CHESTER COUNTY
MUNICIPAL AUTHORITY

bl #IA T

Chairman

HAMM L-0'DONNELL PROPERTIES, LLC

v .;}ﬁna-
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ACKNOWLEDGMENT

COMMONWEALTH OF PENNSYLVANIA
. B
COUNTY OF CHESTER '

On this 10" day of October, 2017, before me Kathryn A, Fidanza, the undersigned
officer, personally appeared Krlstin 5. Camp, Esquire (Attornay |.D. No. 74583), known to
ma (or satisfactorlly proven) to ba a member of the bar of the highest courl of said state
cartified that she was personally prasent when Gary Elston who acknowledged himself as
the Chairman of the West Nantmeal Township Board of Suparvisors, and baing authorized
to do ao, executed the within Instrument, and in due form of law, acknowledged the
instrument to be his act and deed and that he executed It for the purposes therein
contained,

In witnhess whereof, | heraunto set my hand and official seal.

m&p&ﬂ;ﬁgﬁ@ 2

Notary Public

My Commission Expires: - - |
anel Focs i na
hof Wast Chastor, Chesiar Counly

.My Commiasion Expires Aprll 21 2018
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ACKNOWLEDGMENT

COMMONWEALTH OF PENNSYLVANIA
' 88
COUNTY OF CHESTER :

On this 21" day of September, 2017, bafora me Kathryn A. Fidanza, the
undersigned officer, personally appeared Kristin 5. Gamp, Esquira (Attorney 1.D. No,
74503), known to me (or satisfactorily proven) to be a member of the bar of the highest
court of aald state certified that she was personally present when Willlam H. Ford, 11Il, who
acknowledged himself o be the Chairman of the Northwestern Chester County Municipal
Autherity, and being authorized to do so, executed the within instrument, and in due form
of law, acknowledged the Instrument o ba his act and dead and that he execuled it for the
purposes tharain contained.

I witness whereaf, | hereunto set my hand and official seal.

o (A +

My Commission Expires: O EHHE

—NOTARJAL SEAL
KATHRYN A, FIDANZA, Notary Publle
Mérough of Wast Choster, Chaster County
My Commiasion Explras Aprd 23, 2018
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EXHIBIT “A"

Plan of the Property

Treghad
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Prepare by/Return to:

Kristin 5. Camp, Esquire

BUCKLEY, BRION, McGUIRE & MORRIS LLP
118 W. Market Street, Suite 300

Waest Chestar, PA 19382

e e e Y.
AGREEMENT FOR RESERVATION OF SEWER CAPACITY FROM
5 ERC G A Y
THIS AGREEMENT made this _ day of - e

(Exceution Date") by and between the NORTHWESTERN CHESTER COUNTY
MUNICIPAL AUTHORITY {the "Authority”) and

. the applicant and developer of the

Development defined below (herein referred to as the "Developar”) as follows:
l. BACKGROUND

A, The Authority owns and operates wastewater facilities (the "Sewar System”)
which provide public sewer service to propartios in the Township of Honey Brook and in the
Borough of Honey Brook, Chester County, Pennsylvania, {jointly the "Municipalities”).

B.  In recent years, there has been increasing development pressure in the
Municipalities served by the Authority.

. The Authority and Developer racognize that the Authority must requlate the
reserve capacity al its wastewater facilities to maintain a satisfactory reserve 1o fairly
provide for growth in the Municipalitics,

D. Developer requests the Authority to reserve capacity in the wastewater

facilities for its development locatad at :

and described in a dead recorded In the Office for the Recorder of Deeds in and for

LL T ]
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Chester County, Pennsylvania in Dead Book __, Page ____ (the "Proparly”) and knawn

B e

____"{the "Development”).
11, AGREEMENT
Therefore, In consideration of the mutual promises contained herein and intending

to be legally bound heraby the Authority and Developer hereby agrea that:

1; The recitals containad in item |, above, entitied "Background," are
incorporated herein as fully as though set forth at length.

-5 Developer has submitted to the Authority an Application to Request
Reservation of Sewer Capacity dated .20 (the
*application”), and represents to the Authority that Developer has paid all fees required to
be submitted with such Application. The Application is hereby incorporated into and made
a part of this Agreement as though sel forth herein at length, Developer understands and
agrees that capacity in the Sewer System ghall not be reserved until such time as a
preliminary land development plan or preliminary subdivision plan approved by the
approprinte municipality is delivered to the Authaority.

3, The Authority hereby reserves capacily in ils Sewer Syslem far
Developer as follows (the "Reserve”). EDUS

4, The Reserve for Devaloper shall remain in effect until: (i) connection of
all units of the Developer's Development s made to the Authority's Sewer System, or (i)
this Agreamant is terminated by the Authority pursuant to paragraph 7, balow, or (i) a
period of five years from the date of preliminary plan approval for the Devalopment,

whichever shall first accur, Developer shall pay all fees due as follows: A sum of monay

shall accompany all applications which shall be equal to $235.20 par EDU of requested

BROie.3
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together with interest at the legal rate, and (iity all charges necessary to connect to the
Sewer Systam have baan paid in full.

(C) In the avent the Authority shall have terminated this Agreement, o
regain the Resarve which reverted to the Autherity, Developer shall initiate the formal
application procedure as provided in paragraph 4 hereinabove. The Authority shall have
the sole discretion as to whather to grant the Reserve in connaction with such application
to regaln the Reserve based upon the then existing capacity of the system. Thera ia no
guarantee that the Reserve or any portion thereof will be avallable to Developer and
Developer shall have no prior rights in cennaction with the Reserve.

8.  Developar acknowledges and agrees that the purpose of this Agresment
and the Application is for the reservation of capacity in the Authority's Sewaer System only
and does not entitie Developer to utilize the tapping fee amount established at the time of
resarvation of eapacity. Developer acknowledges that tapping foas may be Increased due to
a varlaty of circumatancas,

The Autherity makes no representation that: (i) Developer has physical access to
the Authority's sewage system, (i) Developer's plans are adequate lo provide the
Developmant with sewage facilities, or (iif) Developer's plans have been or will b approved
by the: Authority. It is Davelopar's responsiblility to comply with the Rules and Regulations
of the Authorily and to obtain sufficient and lawful access lo the Authority's Sewage
System which shall include the obligation to pay the tapping fee amount affective at the

time of connection.

Sdgra.a
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f, Developer acknowladges and agrees that in the event that (i) the
Reserve or any part thereof shall not be available for Developer's use due to unforeseen
circumstances bayond the control of the Autherity, or (i) the unavailability of the Resarve of
any part thereof due to the imposition of a moratorium by the Department of Environmental
Protection or similar clrcumstances and, in such event, the Autherity shall not be liable to
Developer for any damages suffered by the Developar whather foresean or unforesaan,
except for the return of fees paid in connection with this Agreement.

10, The Reserve s for the benefit of the Properly and Development
coverad by this Agresmant only. Thie Agreement is not assignable of transferable to any
other real property in any manner.

11.  This Agreement is intended to bind the Applicant, the Developer and
their hairs, executors, administrators, successors and assigns. This Agreament shall be
promptly recorded in the Office for the Recording of Deeds in and for Chester County,
Pannsylvania, This Agreement |s also intended to bind all future owners of the

Development and shall run with the land.

SIGNATURE PAGE TO FOLLOW

SBE2Ei6.a
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IN WITNESS WHEREOF, the parlies have executed this Agreamant on the data

first above written.

NORTHWESTERN CHESTER
COUNTY MUNICIPAL AUTHORITY

ATTEST:

................ — By: ——

Secretary Chairman
DEVELOFER:

WITNESS/ATTEST

PO — By:

Saaiaa
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INDIVIDUAL ACKNOWLEDGMENT

COMMONWEALTH OF PEN MSYLVANIA
85
COUNTY OF CHESTER :

Onthis, the ____dayol ) .20 before me a notary public,
the undersigned officer, personally appeared, : 3
known to me (or satisfactorily proven) o be tha person whosa name is subscribed to the
foregoing Instrument and acknowledged that hafshe executed the sama for the purposes
therein contained.

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

Notary Public

LU FLA LR
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MUNICIPAL AUTHORITY ACKNOWLEDGMENT

COMMONWEALTH OF PENNSYLVANIA :
S5
COUNTY OF CHESTER ;

On this, the day of _ , 20 , bafora ma

the undersigned officer personally appeared_
___whoacknowledged himself (herself) to be the of Northwestern
Chester County Municipal Authority, a municipal authority of the Commonwaalth of
Pennsylvania and that (s)he as such . baing
authorized te do so, executed the foregoing instrument for the purposes tharain contained
by signing the name of the Northwastern Chester Eaunty Municipal Authority by himsalf
(herself) as

IN WITNESS WHEREOF, | have hereunto sat my hand and official seal.

Motary Public

BOZHTES



APPENDIX B
CAERNARVON TOWNSHIP INTERMUNICIPAL AGREEMENT



INTERMUNICIPAL SEWER SERVICE
AGREEMENT

BETWEEN

THE TOWNSHIP OF HONEY BROOK,
CHESTER COUNTY, PENNSYLVANIA

AND

THE CAERNARVON TOWNSHIP MUNICIPAL
' SEWER AUTHORITY
BERKS COUNTY, PENNSYLVANIA

G omre
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INTERMUNICIPAL SEWER SEH\FIGE AGREEMENT

THIS INTERMUNICIPAL SEWER SERVICE AGREEMENT (herelnafler the
“Agreament”), dated the |2 day of 2., 2008, by and belwean tha Town

ship of Honay Brook, Cheslor Counly, Pennaylvania {"H::-naz Brook Township®), o
munlelpal corporation and body polifie Incorporatad under the 2" Class Townshlp Coda,

63 P.S. 865101, af soq., as amendad, with lls principal place of business at 405
Supplea Read, P.O, Box 1281, Honay Brook, Pennaylvanla 19344, and,

The Caemarvon Townshlp Municipal Sewer Authorlly (the “Autherly”), a
munlcipal authorlly of Caarnarvon Townshlp, Berke Counly, Pennsylvania Incorporatad
and exigling undar tha Pennaylvanla Municipailly Authorifiea Act of 1846, as amandod
(the "Acl"), 63 P.8. §301, of seq., as amendad, with Its principal plage of businoss at
3226 Maln Streat, PO Box 201, Morgantown, PA 10643,

PREAMBLE

Tha purpase of this Agreement, by and botwaan the parties stalad herelnabove,
la to authorlze the Authorlty to provide sewer sarvices to usera sltuated In Honay Brook
Townshlp In the area ldenliflad as the "Casrnarven/MHoney Brook Jolnt Sewer Sorvice
Araa”, mora fully desorlbod at Exhiblt "A" to this Agreoment, and further prescribe the
rights, duties, and obligations of the parties with reapact to providing such sewer
aarvices for the benefit of users n the Cosrnarvon/Honey Brook Jolnt Sewer Service
Arda.

RECITALS

WHEREAS, tha Authorlly owns a sowage collaction, conveyance, treatment,
storage, and disposal system (the "System” as hereinafior defined In Bacllon 1) that
pravides sewer service to users In the area, and such olher areas as are approved by

the Authority,

WHEREAS, the Authorlly retalns ownership of the Syatem and responsibliily to
inepoct, operate, malntaln, and repair tha Syatem for the benofit of its usars.

WHEREAS, Honey Brook Townshlp requires facllities for the collaction,

sanveyance, trealment, storage and disposal of sewaga for realdantlal units proposed lo
be sliuated In Honey Brook Townshlp, known as the "Casmarvon/Heney Brook Joint
Sewor Sarvica Aren” as defined hereln and more specilleally described an a Plan
antitled the "Crernarvon/Heney Brook Jolnt Sewer Service Area”, prapared by EB Wals
& Assoclates, Inc., dated April 13, 2008, (the "Plan"), which Is attachod horoto as Exhibit
"A" and Incorporated by rafarence as If aal forth In full hereln,

WHEREAS, Honey Brook Townshlp has determined by officlal action that It shall
be advantageous to cooperate with and authorize the Authorlly to provide sewage




treatmant facliles and sewor services for the benefll of those users within the
Caornarven/Honay Brook Jolnl Sewer Sorvico Area,

WHEREAS, tho Authorlly, upon recalpt of the appropriale governmental
approvals is willing lo provide sawer sorvices to the Caernarven/Honoy Brook Jolnt
Sawar Sarvice Araa, subject fo and In accordance with the terma and conditions of thia

Agreamant,

WHEREAS, the parlles lo thls Agreoment desire to eslablish cerlaln promisos,

covananta, conditions, and restrolions with respect to the providing sewage realmant
facllitios and sower services for the beneflt of users In tha Caarnarvon/Honey Brook
Jolnt Sewer Service Aren via the System, as well as, the Inspection, operalion,
malntenance and ropalr of that portlan of the Syatom (hat will be sltuated within Honey
Brook Townahlp,

AGREEMENTS

NOW THEREFORE, in consldaration of the mulual promises, covenants and
agresmants contalnad heroln, and Intending lo ba lagally bound, the parties do heraby
agreo aa follows:

§1. Daofinltlons

(a)  Authorlty = as used In this Agresment shall moan the Caermarvon
Township Municlpal Sewear Authorlly.

()  Davelopar — as used In this Agreoment shall mean any landownar, agant
of such landownar, of tenant with the permission of such landowner, whe makes
or causes 1o bo made a subdivision of land or a land devalopmant thal wil
raqulre sewer services from tha System for proporly situated In the area known
a8 the "Casmarvon/Honoy Brook Jolnt Sewar Sarvice Aren”,

(o) Fnﬁlllﬂn- « That portion of the Authorlly sewago collection, conveyanca,
traatmanl, slorage, and disposal system that will provide sewer sarvice lo users
In tha Casrnarvon/Heney Brook Jolnt Sewer Sorvice Aron,

(d)  Paroel = Any porllon of a proparty or propariies situated In Honoy Brook
Townshlp and the Conestoga Creck Walershed and located In the
Castmarven/Honey Brook Joint Sower Service Area, whose boundarles shall ba
defined In a duly recorded deed or deads In the Chosler Gounly Recorder of
Daads Offloa,

(8} System - The Authorlty sowago collection, conveyance, treatment, and
gtorage systom, whorever situated, that will provide sower sarvies to users in
Caamarvon/Honey Brook Jolnt Sewar Service Area,




(h  User Rate - The userrale ostablished by the Authorily, In Hta solo
discrelion, to cover the cost of colleation, conveyance, freatment, slorage and
dlaposal of aswago, throughoul areas served by the Syslem, including, but nal
limited to the Gasermarven/Honay Brook Joint Sewer Sarvice Aren ne defined
haraln, Such usar-rate shall reflect the actual cost of serviee Including rosarvos
and such other tema as are parmitted by law to the varlous classes of users and
diffarent geographic areas, and which are conalstant with the requiremants of the
rules and rogulations binding the Authorlty.

(fi  Caemnarvon/Honey Brook Joint Sewaer Serviee Area ~ Farcols alfunted In
Hanay Brook Townahlp and tha Gonestoga Creek Watershad to be served by the
Syatem and Faalliles, and described mora spocifically in the Plan conalsting of

approximately 140 EDU's.

§ 2. Obligations of Honoy Brook Township
By executlon of this Agreement, Honey Brook Townshlp acknowladges the
fallowing:

(a) By execution of this document, Honey Brook Townshlp shall appolnt and
recognlze the Authority as the exclusive agonoy that will own all sowage
colleation, conveyance, traatmant, and slorage facllities In the area designated
as lha Caernarvan/Honey Brook Jolnt Sower Service Area, as daflnod heraln.

(b)  The Autherity shall ba tho sole agency responslble to Inspect, aparata,
malntain, snd repalr (he System, Including Facllities sltuated In  the
Caemarvon/Haney Brook Joint Sower Seivise Area In order lo keep It In good
working order and oporating eondition.

(¢)  Tha Authorlty shall have the power to establish a unlform systam for
billing, enforcement, collections, lliens and penalies for usors In the
Caomarvon/Honey Brook Joint Sower Service Area, :

(d) By exacution of thia dooument, Honay Brook Township shall authorlza the
Townahlp Manager to execute all documents nacessary lo give full foroe and
affeot to the tarms and conditions of this agreament,

(8)  Honey Brook Township shall, promplly after the dafo of this Agreament,
anact and enforee such ordinances ns afe necessary to fulfill it obligations.
Such ordinances that may have lo be adopted may Include: (1) a plumbing
ordinanae of oode, and (2) a mandatory connactlen erdinance for all properties In
the Caemarvon/Honoy Prook Joint Sower Service Area ragulating the
sonneation, service, and enforcement, of the Authorlly's rules and regulations
and Including the right to file municlpal llans,







avant shall acceleratlon of any repalrs create any llabllity for Haney Brook
Townshlp or Caernarvon Township, All expanses and costs of accelerated

rapalrs shall be borne by the Authorily.

6. Cost Recovery

The Authorlty may recover all or any porilon of the costs of all of lla capital
facliifies, to the extent permilled by the law, from the collection of lapping fees and
eonnaation charges. In lla sole discration, the Autherlty may elect to astablish unlform
tapping foas and connection charges for Ita users or it may prorata these charges
among users, based upon the construation costs In different areas, all as |t deems

npproprinte,
66, Daveloper Escrow Redgulramanta

Al or prior lo releage of final subdivislon andfor land development plans for
ragording by Honaey Brook Townahlp for a proposad development eslablished In the
Caermarvon/Honey Brook Jolnt Sewer Servieo Aros, Honey Brook Township shall
require the Daveloper or Developers proposing such development to enler Into an
agraement that provides for the construction of adequale collection, conveyance,
troatment, storage, and disposal facllities that may be nocessary to service lhe
proposad development. In addition to other terms and conditlons, such agreement shall
raquire the Developer or Developars to pay any othor fees as difecled by the Authorlty
related to the construction of such facllittes, as established from time to time, Maoreover,
the Developar or Davelopers of a specific propaerly In the Caermarven/Honey Brook Joint
Sowor Service Area shall ba raquired to establlsh an escrow In a form approvad by and
In such sums as are lypleally required for such Imprevements. Tha Authority shall
provide construction and englneering standards that shall be followed by a Developer or
Developers In the design and construction of any sewage collection, conveyance,
trentment, slorage, and disposal facllitles,

§7. Rovislons to Act 637 Plans

Promplly after the execution of this Agresment, or as appropriate during the
subdivision and land development of such proparly In the Cuernarvan/Honay Brook
Joint Sewer Service Aren, Caernarven Townshlp and Honey Brook Township shall
reviss thalr Act 537 Plang, as neceasary, to reflact the proposed use of the System by
the usaers In the Casrnarvon/Honey Brook Jolnl Sewer Service Area pursuant to this
Agresmanl, In lls Acl 537 Sewage Faclliles Plan, Honay Brook Townshlp has
deslgnated, or shall designate, the Authorlly as the officlal agont to Implement a
"Sawage Faclittes Plan” for the Casmarvan/Honey Brook Joinl Sewer Service Ares as
deflned hereln, The Authorily shall make or cause to be made by a deslgnaled
Dovaloper, or Developers, extenslons to the Syslem pursuant lo tha Plan, but anly
within the Casmarven/Honey Brook Jolnl Sewer Sarvice Area as dofined hereln and to
lha extent deamod foaglble by the Authorlty, The Autherily shall not make any
axtenslons of Improvemanta that are Inconslstent with the applicable Act 537 Plan,
unlesas ordered to do so by a final court order or an unappealed order of the

5




Pannsylvanin  Department of - Envirenmental Proteglion.  The partles herelo
acknowladge that the Devalopar or Developars. of the Casmarven/Honay Brook Jolnt
Sewer Servico Aron shall be reaponsible for any costs Incurred In amending tho
Caornarvon Townshlp or Honey Brook Township Act 637 Plans and sower use

ordinancos,
§8,  Grant of Easement for Facllities In Honey Brook

Sublect lo the terms and condilions of this Agreement, Honoy Brook Township
for ltsalf, Its auccessors and asslgns, does haraby grant to the Autharlly parpetual rghts
and non-exclusive easements appurtenant lo uso the subsurface of publie stroots,
ronds, lands, ensements and rights-of-way within tha Casmarven/Honey Brook Jolnt
Sewer Service Area for the conslruction, Inspeation, malntenance and repalr of any
fmcllities of the System sltuated In the Casrnarven/Honay Brook Jolnt Sewer Semvice
Araa and subjact lo the cavenants and restrictions stated herein. The Authority, it
employeoes, agents, and llcensesa ashall hava the right to enter thase areas to perform,
carry oul and complele any requirements as referenced hefeln In this Agresment
ralated to the construction, Inspaction, malntenance and rapalr of tha System.

§9, MNotlaa

Any nollea, report or demand required, parmilted or doesired to be given under
this Agreamaent shall ba In writing and shall be desmed to have beaen sulficlently given
or sarved for all purposos If it Is daliverad (1) by ovamight coutler propald by tha sendef
of, (i) mallad by First Class mall, postage prepald to the partles at the addroases shown
balow or at such other addrass ae the raspeclive parlles from time lo lUme designate by
like nolice, . Each such notlee shall bo effective upon being so dellverad, Such
addrassaes shall be as followa:

Honay Brook Townshlp
Alln: Townahlp Manager
P.O, Box 1281 :
Henay Brook, PA 18344

The Casrnarven Townshlp Munlelpal Sewar Authorily
3228 Maln Straal, P.O, Box 281
Morgantown, PA 18643

Natwithstanding the "Notlca" requiremaents statod haraln, Honey Brook Township
shall be authorlzed to glve and Authorily deemed to have acoepted uny form of notice
Including facsimile or telophone or volcamall In sueh instancos whara, In the Judgmant
of the Township, amergency malntenance of rapairs on the Syutum are reguired to
protoct the public's health, welfare or safaty,

§10, Term




This Agreement and the easements, rights, obligations, and llabilitles croalad
haraby shall ba for the longer of ninety-nina (99) years or parpatual o the extent
parmittad by law.

§11.  Running with tho Land

Tha rghts, sasaments, covanants and restrictions hereln astablishaed for the
bonofit of a Parcel (and any portlon thereof) shall run with, and be appurtenant to, litle to
the Parcals (and any porllon thareof) and shall be a burden upen each parcel (an any
portion thareof) and shall run with the title o each parcal (and any porien thereof) and
shall bind and Inura to the banefil of each Owner and the Owner's succeasora-In-title to
onéh Parool (and any portlon theraof),

§12. Mlacellanooua

(n) Intergovernmental Cooperatlon Act, This Agreament |8 made and
authorlzed by the . Pennsylvania Intergovernmental Cooparation Act, 63

Pa.C.8.A, § 23010t.88q,

{b)  Modifications, This Agreamant shall not be modiflad excapl by a willten
instrumant slgned by authorized represantatives of the parties hereto, Each of
tha parlles to thie Agreamant agrea, for Ihameelves and for thelr successors and
naslgns, that thoy will not unreasanably withhold or delay ils consenl lo any
fulura modification proposed by the othor parly If requosted to comply with
radulrements of this agreemant or anathor governmantal authority.

(#)  Foreo Majeura, Tha providing of sarvices by tha Autharily pursuant to tha

terms and conditions of this Agrasment shall be subject to events and conditions

beyond tha Authorlly's reasenable control, Including, but without limitation,

?ﬂﬂi‘ltm”ff casually, acls of God, the operation of publie agencies and financlal
aalbllity.

{d) Duty of Cooporation, The partles agroe that they shall cooperata with
aach othar In Implemaenting the lerma of this Agraament, shall promplly reapond
to Inquirles and requests from the other, and shall share Infarmation conoarnlng
the construction and oparatlen of the collectlon, eonveyance, trealmant, storage,
and dlsposal Syslem as each may reasonably need In order to ba kept advised
of thoas matlars,

(o)  Savaerable Provislens. .If any provislon of thls Agreement, or portlon
thareof; or the appllcation thareof to any person of clreumslances, shall, lo any
oxtont be held Invalld, Inoperative or unenforceable, the remalnder of this
Agreament, or the uppllt:ulhn of such provislon or parflon thereof to any ather
. porsons or cireumstances, shall not be affectad thereby. It shall not be deemad
that any such Invalld provislon affects the consideration for this Agresment and







EXHIBIT A
CAERNARVON/HONEY BROOK JOINT SEWER SERVICE AREA




APPENDIX C
CHESTER COUNTY HEALTH DEPARTMENT PROVIDED DATA



HONEYBROOK TOWNSHIP SEPTIC FAILURES

Fallure Typs Parmit Numbaer Dt Unlfarm Parcel Indantifier (UP])
Synlam RA4964 21212001 22-5-7
 Synlem L011580 A 22-1-13
Cartification RaG245 5212001 22-1-13.1C
 Syslem TOOBBOIA 10/728/2004 22-1-11.3A
Syalom Red220 /A 22-3-5
Syslam W002086 i 22-3-38.1
| Syslam Q16230 B19/15H98 22:3-43
Syntam ROZ107 B/20/2005 T 2243280
System 2011817 nia 22-0-32.4
Syslam 2056258 na 22-4-11
System | TOIMAT 0/7/2004 22-8-12.4
ﬁnrllﬁnlt on_| RGBZ30 SAf2001 22-8:206.5
[ Syalam Won4111 | 7110/2008 2b-20.0
Syatam L1 50a0 Gf2310an 22:8-26.18
ﬁglum ~ Ahtenea 11042008 22 20.17
Synlem 016012 Sf2a2004 rdaid]
~Eyslom RAB128 11/20/2000 22-520.8
Syntem ~to1Bs11 77112003 22-5-10.5
Syalem | WO03476 6/16/2006 22-5-02
Syatam 20100 1141 212002 22-5-18.2
Synlam ZR2313 n/a 22-7-54
Systam 7011480 n/a 92.7-13.1
Syslom Z014646 nia 22eils7d.1
Sysiam Z06G2A3 f/30/2008 224181
Syslam 1022630 ~ 11/1/2004 22-0-70
Synlam RaGa64 1/31/2003 ~22-3-66
—Synlam Tarhony G/24/2006 22-8-2
~ Syslam FOLYPTF nfa 22-1-8-E
Systom R14138 A/26/2002 22-6-8
Carlification R35072 n/n 22-8-64.2
 Carlification 2063553 i d2-8-85.2
Syulam TO15032 nim 2¢-8-88.68E
Syalum U001 745 G/ /2006 23-8-65.1
Carlilicastion 2011531 nia 22-8-65.23
Carification ROA562 42412003 22-8.85,16
Syslom W018608 nia __22e7:64
Syatam R19271 452004 22:0:2
Syalem 2014452 10/5/2007 22:8:1
Syslam o To1ER21 | B/10/2004 22-6-152
Syslem Wana717 642212006 22-8-16
Cariification | ZD03G20 /i _22-11-38.1
Syslam ROE434 121112000 211528
Syslam TOZ3500 n/a 22-11-22.1
Syalom I (YT 41172005 22-11-10.8
Synlem  WO0Zald i 22-10-10.2
Syslem ___RO1668 /712000 22-0-12.1A
Cartifioation RABzo8 12i2Ar2002 22-0-46,3
Carlification WODRABG 572473000 22-8-45
ysinm ZODna 74 Tia1/2000 22-10-41




APPENDIX D
PRIOR SURVEY RESULTS BY HRG AND
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TECHNICON ENTERPRISES SURVEY






Woell Water Sampling Rosulis:

L Address Tax Parcel ID# | Wells ﬁ:;:ﬁ:lrlr:i? 1[:;1:“;?;::2? Mitrnte (mg/L)
ey, 1 PO
r 971 Dampman Road 7204-01 110000 | 1 . i, n.d.
2 30 Sigigfud Lane 13070059000 1 rl. 120 it ik,
Suiplee ] B Suples Road 4207000560000 I il . I.89
Sludy 1 891 Supiee Road 2207-001 1010 [ nal 10 16.70
Area [ 913.815 Suplee Road 2207:00 140000 1 i 10 14,44
6|72 Supke Road 2204-01 090000 ] n.d. .. i,
7| 1018 Suples Road | 2204-00010100 | ) nd. *2,900 077
o i 3726 Horsehoe Pike 22070077000 ] in.d. 8 bty
Wo :'F' ) 5334 Hariehoe Pike 220300390000 | nd. i, 4,80
Bt h'n 10 203 Fequea Avenue 3308 00070000 ] Y T 12.77
‘,':' : I 797 Pequea Avanie 3200 000GOAD0 ] i, nd, i7.06
e i 1040 T Coumly Road 22030071010 i il i, (AL
Suples "Want' Dintrict
Tatal Wells Sampled: 7 5
Vecal Colilanm Mreweni: i [
Toual Colifonm Presene:) i ¥
Mitrespitiogen = 10 mgdl. F] i
4 mpfl, < Miirate-Nivrogen < 10 mg/L: ] L
Mitrnie-Milpen < 5 mgfl: I I
Toinl Wells: P I
B Hamipled: 28 0% Af, 5%
uh af Wells Surveved wiFeenl Collform Pregont; 0.0% 0.0%
w5 of Wells Surveynil w/T'oinl Coliform Preseni: E7.1% A0, 0%
% of Pasitive Total Cotiforsns comtaining Fecal Coliforms: 0.0% 0.0%
% of Walls Surveyed wiNitrate:Nitragen = 10 ng/l.: 20, 6% BOO% |
% of Wells Surveyed wiiiraio-Nitrpgen <3 & < 10 mg/L: 14, 3% 200
% of Wells Surveyod wiMiirmie-Miirogen < 5 g/ 14, 2% 20.0%




HONEY BROOK TOWNSHIP
On-Lot Inspection Form

Herberk, Mowland & Grublc
Enginearing & Relaied farvican

Hamn;

Addrass; = L .

Type of Trealment Systam: (please chock all that apply)
Anarobic Seplic Tank{s)
Agrobic Soplic Tank
Cennpoi

Doaing Tank

Gisasa Trap

Small Flow Trostment Facilily

Privy
i

Type of Absorplion System] (pledass chack all ihal apply)
Linderground Seopags Bed
 Elevalad Sand bMound Bad
~ Elevated Sand Mound Trench
Ingyround Tranehos
 Diher e e e o
Conditlan of On-Lol System: (ehack all thal apply)
Panded sfluent found on of around the absorplion anen.
Odors prasent
Vagelation on lap o side of absorplion ared is uinusLially lush or cannol bo maintasined,

Walneas of spongy areas around the absorptian ares.

plama of Inspecior

————— . — m—— o e — =

Dipla ———

o

Waalher Condilions on Dale of Inspection’



HERBERT, ROWLAND & GRUBIC, INC
SURVEY



Pareel 1D Mo,

Dear Mr.

On Thursday, May 20, 2010, Herbert, Rowland and Giuble (HRG) will be in your ared to perform visual
surveys of on-lol sewage disposal systems and collect well water samples on behalf of Honey Brook
Township as part of our Act 537 Sewage Facilities Planning effort.

The results of the study will enable the Township to make a determination as (o the need, or absence of
need, to Improve current sewage disposal practices.

We hope that the following question and answer section will answer some of your questions regarding
this matlar.

Why is the Township completing (his survey?
The identification of sewage disposal needs is a key component of the Act 537 Sewage Facilities Plan

being completed by Honey Brook Township. The Plan, which is required by the Pennsylvania
Department of Environmental Protection, will enable the Township 1o identify and correct ony current

sewage o water supply related problems and facilitate planning for the future,

Why do they need to come back again?

Previous surveys were not sufficient for the Township to use ns  basis for their planning decisions. The
results of the preliminary analysis have not been discarded; this survey is simply meant to supplement the
information which has already been gathered so that the Township has as much information as possible at

their disposal.

What will the survey entail?
Duting this survey, the HRG representative (Mr. Jeft Bawra) will visit Township residences to look for

vigible signs of septic system function and collect well water snmples for evaluation. Ldeally, you will
call Mr. Bowra to sehedule a time for the survey that is convenient for your schedule. ¥ou will be nsked a
few questions about your wastewater disposal methods and be asked to fill a sinall sample container with
well water (prior to any treatiment you may have in your home) In fotal, the survey and water sample
collection should take 20-30 minutes at the most.

My, Bowrn will provide identification upon request. [n performing his survey, he will need to enter your
land to gather information (it is not necessary that he enter your home). This entry will include a visual
nssessment only. The surveys will be performed as courteously and as quickly as possible.

Plense contact Mr, Bowra at your earliest convenience to schedule your preferred survey time. He s
available at {717) 5641121 (HRG's office) between 8:00 a.m, and 5:00 p.m,

We greatly nppreciate your cooperation and assistance as we work to complete this planning effort,

Sincerely,

Mighael 1. Brown, Manager
Honey Brook Township
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Mg
Addroas.

Type of Troatment System: (please choeck all ihal apply)
Ananrobic Seplic Tank(s)
Aorabic Saplic Tank
Canpponl

Dosing Tank

Groass Trap

Small Flow Troatment Facilily
Privy

Oihar

Typa of Absorplion System: (please eheck all that apply)

~_ Undarground Seopage Bod
____ Flovated Sand Mound Bod
__ Flevaled Sand Mound Tranch

_

Inground Trenches

_ Other

Candition of On-Lol System: (check all thil apply)
_ Ponded effluent fuund on o around the absarption arnea.

___ Odors present.

~ Vaegetation on top of side of absorplion area in unusually lush or cannel ba maintained.

 Wealness or spongy amas wound the absorplion area.

Mama of Inspecior
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OLDS

Malfunction (% of DLDS Survayed)

Stuily Aren g d Canlirmeil B prected Potentinl MNome
L . “r:m N, Percent i, Pereant N, Pervani Mo, | Parcend
Village of Suples 13 15% £l 3% ) A6%: 1 B%
Exinting '‘West* Distriel ] i) 0% ] 3% 1] U% 41 B
Tatal Callform Pretent| Faeal Coliforn Prasant] F1iraca =5 mg/Ly but | - Nitrata > 10 mg/l.
Blidy Aria Wells | or Burveyed) | (% of Total Coliformy| = 10 mo/Li (% of MCL T ot
¥ Surveyed : : Survayil) Surveyed)
. M, Pereeni o, Pereent Mo, Percent Ne, P
Village of Suples 13 7 | 5% 0 0% 1 8% 5] Al
Existing “West Distriet | 7 7 29% 0 0% 1 4% 4 570
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Northwestern Chester County Municipal Autherity
Act 537 WWTP Evaluation

1.0 INTRODUCTION

An alternatives analysls was completed for the Northwestern Chester County Municipal Authorities
{NCCMA) wastewater treatment plant (WWTP] as part of the most recent Honey Brook Township Act 537
planning effort.  This analysis was conducted to determine the existing conditions of the WWTP and
eviluate possible options 1o increase the current permitted hydraulic capacity from 0.600 MGD to 0,740
MGD. Honey Brook Township developed the anticipated flow projections for the NCCMA sewer sarvice
area and provided them to NCEMA for use In competing the alternatives analysis. A copy of the
anticipated flow projections Is included in Appandix A,

2.0  SUMMARY OF EXISTING NCCMA WASTEWATER TREATMENT PLANT OPERATION AND
PERFORMANCE

The NCCMA wastewater treatment facllities {collection system and WWTP) were originally constructed In
the 1970's and were designed to service both the Honey Brook Barough and Honey Brook Township, The
WWTP [s located at 37 Dampen Road, Chester County, PA and discharges Into the west branch of the
Brandywing Craek,

&1 SUMMARY OF EXISTING WWTP OPERATIONS

The original WWTF was permitted for an average daily flow (ADF) of 0.600 MGD and currently operates
under this design hydraulic capacity, The treatment plant was designed as an aerated lagoon system
followed by tertiary filtration (dissolved air fiotation and sand fiiters). Disinfection Is provide by gas

chlarination,

As originally designed, the WWTP refled solely upon the lagoons blological processes for removal of

ammonia nitrogen. Due to the inabllity to adequately malntain blological treatmaent In cold weather,
previous upgrades to the WWTP included the installation of 80 fixed film contactors, trade named “Blo;
Blocs”, and the required ancillary equipment within the tertiary lagooans in an effort to address this
Issue. Since their installation, the plant has had success in reducing thelr ammonia nitrogen limits for the
majority of the year, Desplte this success, the WWTP still has some difficulties in January and February
due to the higher flows and colder water temperatures that occur during these manths resulting In cold

waather nitrification issues,
22  SUMMARY OF EXISTING WWTP PERFORMANCE

The WWTP currently operates under NPDES Permit No. 0044776, The current permit Is scheduled to
explre on June 30, 2018 and the Authorlty has submitted the required NPDES permit renewal application,
The required submission date for the renewal application was January 1, 2018. A copy of the NCCMA's
maost recent NPDES permit limits is included in Appendix B. In addition, a copy of PADEP's responie letter
to the most recent Preliminary Treatmaent Request (PTR) Is included in Appendix B for reference.

£.2.1  Hydraulic Labding

The current permlitted hydraulic capaclty for the WWTP |5 0.600 MGD. A review of the 2016 NCCRA

Chapter 94 report indicates that the average annual daily flow from 2012-2016 was calculated to be 0,356
MGD {approximately §0% of the current design capacity). & summary of the 2016 NCCMA Chapter 89d

Hydraulic Data 18 Included in Table 2,1 below,
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Table 2.1 2016 NCCMA l:hngt_mﬂn‘l- Hydraulic Loading Data
Parameter 2013 2014 2015 2016 AVG
Annual Average (MGD) tl.:-'lﬂl 0.397 0,384 0,324 0,281 0,356
3 Month Max Average (MGD) | 0.432 0.434 0509 | 0366 0,389 | 0426
Ratio (3 month MAX to Ad) 1,13 1.08 1.33 1 i3 l._g.i 1!#1
Permitted Hydraulic Capacity (MGD) |  0.600
 Act 537 Prajectad Annual Average Design Flows (MGD) | 0.740

The anticipated Act 537 flow projections provided by the Honey Brook Township recommended the use
of an annual average flow of 740,000 gpd (0.740 MGD) for sizing any proposed WWTP upgrades,

2.2.2  Organic Loading

The current permitted organic capacity for the WAWTR s 1201 ba/day BOD, A review of the 2016 NCCRA
Chapter 94 report indicates that the average annual daily BOD loading from 2012-2016 was calculated to
be 543 [bs/day BOD {approximately 45% of the current design capacity). A summary of the 2016 NCCMA
Chapter 94 Organic Loading Data 18 included in Table 2.2 below,

Table 2.2 2016 NCCMA Chapter 94 Organlc Loading Data

Parameter 2012 2013 2014 2015 2016 AVG

Anniial Average (Ib/day BOD) 618 597 531 497 462 543

Ratio (MAX month to AA) 1.21 134 1.23 137 | 118 | 1.27 |
Permitted Organic Capacity (Ibfday BOD) | 1201

2.2.3  Nutrlent Removal

The eurrent NPDES Permit has established effluent nutrient limits for Ammonia-Nitrogen, Total Nitrogen,
and Total Phospharus, These effluent limits are provided in Table 2,3 below.

Tabils 2.3 NCCMA NPDES Effluent Mutrlent Limits
Mass Units (Ibs/day) Concentration (mg/L)

Paramaater Avg Month | Weekly Avg | Inst. Max | Avg Manth | Weekly Avg | Inst Max
Ammania-Nitrogen 13.5 XHX KKK 2.7 KX 5.4
May 1- Oct 31 -
Arrmonia-Nitrogen 40.5 KxH KN Bl XXX 16.2
Nav 1- Apr 30 L [—
Total Nitrogen 144.1 XXX XX 28.8 XXX 57.6
Total Phospharus 9.0 KEK ¥KX 18 KRN 16
Apr 1- Oct 31 .
Tatal Phosphorus 10.0 XXK HXX 2.0 XX 4.0
Mov 1-Mar 31 -, _#ifs

A review of the Discharge Monltoring Report (DMR) data from July, 2014 through August, 2017 was
conducted to establish the performance of the lagoons with respect to nitrogen and phosphorus removal.
Phosphorus removal through the system appears to be stable and the plant Is able to consistently achiave

permit compllance throughout the year. On average, the effluent total phosphorus discharge Is ¥5% of
the permitted capacity,
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Mitrogen removal throughout the WWTP Is variable and Is highly dependent on seasanal temperaturne
conditlons, Figures 2.1, 2.2 and 2.3 lllustrate the fluctuation in efffuent ammonia (mg/L and Ibs) over a 4

year period.
Figura 2.1 Effluent Ammania Trands (mg/L)

Effluent Ammania Trends (mg/L)
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Flgure 2.2 Effluent Ammonla Trends (Ibs)

Effluent Ammonia Trends (Lbs)
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Figura 2.8 % of Effluent Ammania vs Permit Limit (Ibs)
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Extrapolation of the DMR data (from 2013-2017) Indicates the WWTP achieves an effluent ammonia
concentration (mg/L) that Is below half of the permitted limit greater than 66% of the time. The effluent
ammaonia mass loading (Ibs) is below half of the permitted limit greater than 72% of the time. Permit
exceadances for ammonia have historically oceurred during the winter months, when the water
temperati drops below 5 degrees Celsius and thereby Inhibiting the nitrification process.

3.0  WASTEWATER TREATMENT PLANT ALTERNATIVES ANALYSIS

This alternatives analysis included an evaluation for two (2) major alternative optlons to upgrade the
exlsting NCCMA WWTP to handle the projected average dally design flow of 0.74 MGD and maintain
compliancs with anticipated NPDES offluent permit limits, The twa (2] major alternative options that were

considered as part of this Act 537 study Incliade;

1. ALTERNTIVE 1 - Lagoon Retrofits,
2. ALTERNAIVE 2 - Conventional Systems

Alternative 1 considered the option of retrofitting the existing lagoons with proven technologles that
would allow for the continued use of the lagoon system for biological treatment. Alternative 2 considered
the option of abandoning the existing lagoon treatment processes and replacing them with a conventlonal
activated sludge system for blological treatment,
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For each specific alternative, multiple options/processes were considered based on current available
technologies, These options were reviewed based on the following considerations; system performance,
process flexibliity, famillarity with regional and national installations, and project cost. A summary of the
alternatives considered as part of this evaluation is include In Table 3.1 below.

Table 3.1 Summary of Alternatives
Alternative Daseription Maniufacturer Process
Alterative 1A _| Lagoon Retrofit LEMNA Technologies Aerated Lagoon/Fixed Film
Alterative 18 | Lagoon Retrofit Triple Polnt Envirenmental | Aerated Lagoon/Fixed Film
Alterative 1C | Lagoon Retrofit Krugar Aerated Lagoon/Fixed Film
Alterative 10 | Lagoon Retrofit Melson Environmental | Aerated Lagoon/Fixed Film =
Alterative 1E_| Lagoon Retrofit ADS Aerated Lagoon/Fixed Film
Alterative 24 | Conventional System | Krugar Activated Sludge
{Sequencing Batch Reactor-SHR)
Alterative 28 | Conventional System | Sanitaire Activated Sludge
= {Continuous Flow S8R -CSBR)

Alterative 2C | Conventional Systern | Dutehland Inc. Activated Sludge

I (Cxidation Ditch)
Alterative 20 | Conventional Systemn | Blalac  Activated Sludge

A detalled summary of the analysis for each alternative is Included in the sections below.

a1

ALTERNATIVE 1 = LAGOON RETROFITS

The following Items should be considered as part of any lagoon retrofit alternative:

il

El

4.

&

El

7.

16,

Headworks screening of less than {1/8) Inch may be required for fixed film systems.

Tha existing polishing lagoon shall remain In service and continue to function as flow
equalization.

Tha WWTP can still remaln In operation 5 days a week.

The abllity to maintaln the lagoons at the minimal temperature required to achieve
complete nitrification and the ability to control the kinetics of the nitrification reactor.
The exlsting tertiary process (DAF tanks and sand filters) would remain in operation to
provide total phospharus (TP) and total suspended solids (T55) remaoval.

Due to the age of the dissolved air flotation (DAF) tanks, refurbishing of these DAF tanks
should be considered.

Additional sludge removal may be required from the existing lagoons prior 1o any new
waork,

It Is recommended that submargad diffusers be inspected and cleaned on an annual basis,
Upgrading the size of the existing generator may be required.

Prior to the final selection and preliminary design of a lagoon traatment technology, it is
recommended to schedule site visits to existing Installation(s) of comparable size and
treatment performance to gather information from plant operators on the performance
and ease of aperation of each system being considered, This |5 a critical step to compare
the performance and aperation data that |s typlcally provided by the manufacturer during
the conceptual design phase.
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i1, The consideration of a phased approach to retrofitting the lagoons shall be part of the
selection process of any lagoon based treatment technalogy, This is eritical to determine
if there It more cost effective way to retrofit the lagoons to address the current eald
woather nliriflcation lssues.

Each specific Alternative 1 option was evaluated based on conslderation of the following parameters;
Construction; Treatment; and Operation. A summary of the Alternative 1 evaluation Is included In the

sections below.

31,1 Alternative 1A = LEMNA System (BOD Removal and Nitrification)

Contruction

In this alternative, the existing primary lagoons would be retrofitted with a diffused aeration system to
imprave the performance of BOD and T58 removal. Baffles would be installed In the primary lagoon to

create a new high rate blologlcal treatment zone, minimize short circuiting and Improve contact time. The

tertlary lagoon would be converted to settling ponds prior to the installation of a new polishing reactor
{for nitrification). The primary and tertlary lagoons would be covered to reduce the heat loss of the

wastewater, This design would allow for 1 primary and 1 tertiary lagoon to be taken off line. A new fixed
filrn palishing reactor would be constructed for nitrification,

BOD Removal = This alternative would require upgrading the existing lagoon asration system with the
following componants:
a. Upgrading the existing lagoon surface aeration system with a new diffused aeration system,
Diffused aeration systems are typlcally more efficient than surface aerators,
b, Atmespheric alr shall be provided to the diffused aeration system by 3 blowers (2 running, 1
standby).
c. Converting the tertiary lagoon into a settling pond.
d. Modifications to the current lagoon system flow path and process piping.

Nitrification - This alternative would require upgrading the existing lagoon aeration system with the

followling components;
a. installing covers on the primary and tertlary lagoons for improved haat retention.

b, Installation of a new fixed film polishing pond reactor, The pelishing reactor Is an up-flow,
attached-growth reactor that provides supplemental BOD and ammaonla nitrogen removal, Using
attached-growth media technology, the polishing reactor enhances the growth of nitrification
bacteria that biologically oxidize ammonia In an aeroble environmant. This new reactor shall be
installed in a precast, concrete tank and include a diffused aeration system.

Operatian

The follawing recommaendations shall be considered with this alternative;
8. Addition of an influent screening system to prevent fine inorganics (< 1/4 to 1/8 inch) from

entering the lagoons.
b, The existing lagoons may require sludge removal in accordance with the manufacturer's

recammendations in order to warrant a process guarantes,
¢. Oparators will need to work around the covers whan servicing diffusers or removing sludge from

the lagoons.
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d, The seitling pond would be constructed to accumulate the sludge generated In the aerated lagoon
treatment process. The cover on this lagoan would need to be removed when removing sudge,

3,12 Alternative 1B = Triple Polnt Environmental (BOD Ramaoval and Nitrification)

Construction

in this alternative, the existing primary lagoons would be retrofitted with a diffused aeration system to
improve the performance of BOD and T55 removal, The tertiary lagoons could be abandoned In lieu of
the construction of a new MBBR reactor for nitrogen remaoval, Effluent from the new reactor will flow to
the polishing pond for further clarificatian,

Treatment

BOD Removal ~ This alternative would require upgrading the existing lagoon aeration system with the
lﬂllﬂW]ﬂE compons nts:
a. Upgrading the existing lagoon surface aeration system with a new diffused aeration system.
Diffused aeration systems are typlcally more efficlent than surface aeratars,
b, Atmospheric alr shall be provided to the diffused aeration system by 3 blowers (2 running, 1

standby).

Nitrification - This alternative would require upgrading the existing lagoon aeration system with the
fallowing companents:

a. Installation of new fixed film polishing pond reactor. The polishing reactor is an up-flow,
attached-growth reactor that provides supplemental BOD removal and ammonla nitrogen.
Using attached-growth medla technology, the polishing reactor enhances the growth of
nitrification bacteria that blologically oxidize ammonla In an aerobic environment. This new
reactor shall be Installed In & precast, concrete tank and include a diffused aeration system.

b. The reactors are covered with floating insulated covers te mitigate heat loss and the media is
kept in the tank with stainless steel sieves,

¢, The reactor also contains a thermal system to provide supplemental heat (energy provided by
electricity, propane or natural gas) to keep the reactor sbove 5 degrees centigrade.

Cperation
The following recommendations shall be considered with this alternative:

a. Addition of an influent screening system to prevent fine Inorganics (< 1/4 to 1/8 Inch) from

entering the lagoons.
b, The existing lagoons may require sludge removal in accordance with the manufacturer's

recommendations n order to warrant a process guarantes.
. Operators will need to work around the covers when servicing diffusers or removing sludge from

the lagoans,
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3.1.3  Alternative 1€ = Krugar (Nitrification Only)

Construction
In this alternative, the existing NCCMA, lagoons would remaln in service and be used for BOD and TS5

removal. Mo modifications to the existing lagoon aeratlon system would be required. This alternative
would Include the construction of one (1) new process train composed of one (1) MBER reactor with
maedia for nitrification. Suspended solids in the MDODR reactor affluent will require removal by clarilication
or fltratien o meet effluent ROD and T5S limits, The existing DAF tanks and sand filter would remain on
line to ensure adequate TP and TS5 removal,

fregtment

BOD Removal = This allernative does not consider modifications te the existing lagoon BOD and TS5
rermaval process, This alternative assumes that the existing lagoon system has the abliity to reduce BOD
and T55 to 40-50 mg/L prior to entering the new MBBR reactar,

Witrification - This afternative Is dedlgned to provide nitrification only, and will be designed to achieve
permit compliance with the current seasonal ammonia limits. If In the future it becomes necessary to
achieve full nitrification (effluent ammonia less than 1.0 mg/L), a second MBBR nitrification reactar will
necd to be added downstream of the first reactor.  Full nitrification would be required in achieving a

future effluent TH lmit of 6.0 mg/L.

Qperation

This alternathve will require influent screcning with a maximum af 3 mm {1/8 inch) openings. This MBBR
processes is a continuous flow through, non-clogging biafilm reactor containing media with a high specific
surface area. The medla does not require backwashing or cleaning. The mixing of the MBBR media within
the reactor (2 provided by a medium bubble aeration system in agrobic applications, Mixers are used In
anaxic environments for denitrification.

3.1.4 Alternative 10 = NELSON (BOD Removal and Nitrification)
Construction

in this alternative, the existing primaries and polishing pond lagoons would be retrofitted with a diffused
aeration system to improve the performance of BOD and TS5 removal, The first primary lageon would be

baffled to improve nitrogen removal by including an anaxic zane, The existing lagoons may foguire sludge
removal in accordance with the manufacturer's recommendations In order to warranty a process

guarantes, The 2 tertiary lagoons would stay on:line. Following the existing polishing pond, four (4) new
submerged attached growth rock filters would be constructed for nitrification and BODYTSS polishing, A

new pumplng statlon would likely be required to transfer effluent from the new submarged rock filter
back to the exiting lertiary treatment process and chlarine contact basin,

BOD Removal = This alternative would require upgrading the existing lagoon surface asration system with

the fallowing compoanents:
a. Upgrading the existing lagoon surface asration system with a new diffused aeration system,
Diffused asration systems are typlcally more efficlent than surface aerators,
b, Atmospheric alr shall be provided to the diffused aeration system by 3 blowers (2 running, 1

standby).
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¢, Maodifications of the current lagoon system flow path and pracess piping will be required,

Nitrification - This alternative would require upgrading the existing lagoon system with the following

components:
8, Baffling the first primary lagoon and creating a new anoxic zone.
b, Installation of new surface miker In the anoxlc zone,
c. Installation of 4 new submerged attached growth rock filters with a diffused alr system. The
submerged attached growth rock filter would include a direct burlal diffused asration system to
provide the exygen required for nitrification and ensure that wastewater channeling cannot occur

in the gravel layer,

Operation

The fallowlng recammendations shall be considered with this alternative:
a. Addition of an influent screening system to prevent fine inarganics (< 1/4 ta 1/8 inch) from
entering the lagoons.
b, Addition of a pumpling statlon required to transfer affluent from the new submerged rock filter
back to the exiting tertiary treatment process.

3.1.5 Alternative 1€ - ADS (BOD Removal and Nitrilieation)

In this alternative, the existing primaries and polishing pond lagoons would be retrofitted with a diffused
agration system to Imprave the performance of BOD and TS5 removal. The polishing pond lagoon would
be baffled to maximize treatment performance, The existing lagoons may require sludge removal In
accordance with the manufacturer's recommendations In order to warranty a process guarantee, The two
{2) tertlary lagoons would need to be taken off line and dredged to allow for the installation of the new

rock filters.

BOD Removal = This alternative would require upgrading the existing lagoon surface seration system with

the following components;
a. Upgrading the existing lagoon surface aeration system with 132 ADS submerged disk modules.

b, Atmospheric alr shall be provided to the diffused aeration system by two (2) blowers and two (2]
comprssars (1 running, 1 standby],
c. Madifications of the current lagoon system flow path and process piping will be required.

Mitrification - This alternative would require upgrading the existing lagoon system with the fallowing

components:
a. Converting the existing tertiary lagoons 1 and 2 Into aerated rock filters,

Operation
The following recommendation shall be considered with this alternative:

a. Addition of an influent screening system to prevent fine Inarganics (< 1/4 to 1/8 Inch} from

entering the lagoons,
b, Addition of a floating cover over the second half of cell 3 (In polishing Lagoon) to block sunlight

and minimize algal growth, which will further reduce T55 concentrations,

ia
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¢, Addition of a recirculation sysiem to bring treated eifluent water back to Inlet (this system Is

alroady in place),
d. Implementation of a 6 month sludge reducing bacteria program prior to the lagoons being

upgraded.

3.2 ALTERNATIVE 2 - CONVENTIONAL SYSTEMS

The following items described below should be considered as part of the evaluation for Alternative 2 -
conventlonal activated sludge treatment systems:

1, Alernative 2 systems rely on a conventional activated sludge process (o provide blufaslﬂl
treatment. As a result of this process, the generation of sludge will require the construction of a
new solids handling facility to process and store the additional sludge generated from this
treatmant process.

2. It s anticipated that a new headwarks facility, including Influent screening and grit remaoval will
ba required to Improve the operational performance of these systoms.

3. A new generator would be required to handle the additional power demands of the activated
gludge systems,

#.  Any conventional system shall be designed to handle the anticipated peak daily Tlows,

5, These alternatives would allow for the existing DAF tanks and sand filter to be taken off line.

. Additional chemical feed systems may be required for improved settability and phosphorus

romoval,
¥, Those alternatives would likely require the WWTP to operate 7 days a weaek,

Each Alternative 2 option was evaluated based on the consideration of the following parameters;
Construction; Treatment; and Operation. A summary of the Alternative 2 svaluation 1 included in the

sactlons below.
1.2.1  Alternative 2A - Sequencing Bateh Reactor (SBR)

in this alternative, the existing NCCRMA lagoons would be abandonad for the construction of a new
sequencing batch reactor (SBR), SBR's provide all phases of wastowater treatment in a single basin, This
alternative would require the construction of two S8R tanks to allow for the continuaus treatmaont of th
Influent wastewater due to the intermittent phasing of the SBR processes, A commaon wall construction
between all tanks (SOR, digester, EQ) could redults in systern with a smaller foot print.

Trgatment
5BR’s have the abllity to nitrify, denitrify, and achieve biological phosphorus removal within a single basin,
Thiz alternative would allow for the existing DAF and sand filters to be decommissioned.

Cperation
This alternative would require the canstruction of two SOR tanks 1o allow for the continuous treatment

of the influent wastewater due 1o the intermittent phasing of the SBR processes.

11
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3.2.2  Alternative 2B - Continuous Flow Sequencing Batch Reactor (CSBR)

Construction
In this altarnative, the existing NCCMA lagoons would be abandoned for the construction of a new

continuous flow sequencing batch reactor. Contlnuous flows 5BR's provide all phases of wastewater
treatment in a single basin, This alternative would require the construction of two tanks to allow for the
continuous treatment of the Influent wastewater during peak flow conditions, A common wall
canstruction between all tanks (CSBR, digester, EQ) could result In a smaller foot print,

Irgatment

The continuous flow SBR s designed to continuously distribute the varlations in flows and loads avenly
ncross oll basing - simplifying day to day operations and operational changes as well as accommaodating
single basin operation for low flow and maintenance conditions, Continuous flow SBRs have the ability
to nitrify, denitrify and achleve blological phospharus removal within a single basin, This alternative would
allow for the existing DAF and sand filters to be decommissionad.

Operation
This alternative would require the construction of twa continues flow 5BR's, each designed to receive

half of the design flow.

3.2.3  Alternative 2€ - Oxidation Basin

Construction
In this alternative, the existing NCCMA lagoons would be abandoned for the construction of & new

axidation basin, This alternative would require the construction of an oxidation basin and secondary
clarifiers, Due to the separate structures required for each process (biological traatment and clarification),
this alternatlve may require a larger foot print and additional civil wiork.

Treatment

Oxidation ditches have the ability to nitrify, denitrify, and achieve biological phosphorus remaval. This
alternative would allow for the exlsting DAF and sand filters to be decommissionid.

Operation

This alternative would reguire the construction of an oxidation basin and two secondary clarifiers in
arder to provide redundancy and treatment under peak flow conditions.

.24 Alternative 2D - Blolac System

in this alternative, one of the existing lagoons could be modifiod and lined to provide the "tankage”
required for a Blolac Wave Oxldation System,

This system Is an activated sludge process which utilizes a lenger sludge age to reduce BOD and pravide
nitrification. This system has the ability to denitrify and achieve blological phosphorus removal, This
alternative may allow for the existing DAF and sand filters to be decommissionad,

12
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Fine bubble diffuser assemblies are suspendad above the basin floor by maving aeration chains which
crente a moving wave af multiple axic and apoxic zonas to nitrily and denitrily the wasiewater,

4.0  SUMMARY OF WWTP ALTERNATIVES EVALUATION

Thia analysis for evaluating the patential NCCMA WWTP modifications (Alternatives 1 and Alternatives 2)
included a review of the following components:

1. A review of Manufacturer's design criteria included in their préliminary propasals.
2. Completion of & Matriz Evaluation based on the Manufacturers préliminary designg.

3. Areview of NCCMA's historic and current sampling data,

4. Areview of process caiculations for nitrifications.

5. Areview of preliminary layout drawings.

6. Completion of a Present Worth Analysis,

7. Evaluation of a Phased Approach for upgrading the existing NCCMA WWTP,

A summary of the evaluation for each of these components Is included In the following sections.

4.1 MATRIX EVALUATION

A matrix evaluation was completed to assist in ranking the Alternatives from best to least viable aption,
A summary of the Matrlx Evaluation Is Include In Appendix © for reference. Based on the Matrix

Evaluation, the following concluslons waere made:
Alternatives 1A — 1E (Lagoon Retrofits)

1. The majority of the lagoon retrafit alternatives relied on the use of a flwed film process to iImprove

nitrification.
2. Based on the similarity of the various Manufacturer's treatment approaches, the results of the

Matrlx avaluation were very comparable,

3, The consideration of a phased approach to retrofitting the lagoons shall be part of the selection
process of any lagoon based treatment technology.

4, Alternatives 1A and 1B appear to provide the most flexibility with regulating the water
temperature and kinetlcs within the nitrification reactor,

5. Prior to the final selection of a lagoon treatment technology, it Is recommended to schedule site
vislts to the top 2 ranking systems {Alternatives 14 and 1B) as dentified in the matrix avaluation

to gather information from plant operators on the performance and ease of operatlon of sach
system being considered.

Alternatives 2A = 2D (Conventional Systems)

1. All of the conventional system alternatives relied on an activated sludge procass for blological

treatment of the wastewater,
2. The oxldation basin and SBR alternatives out-ranked the Blolae alternative,
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3. The additional cost savings to phase upgrades for conventional systems were Insignificant to the

total project cost,
. Al conventional systems will require the construction of new solids handiing facilities.

5, Tha ability to aperate s now conventlonal WWTE with respect to the curront operators familiarity
and preference to local WWTP facilitles, additional staffing needs, and input from operators from
other fegional activated sludge plants shall be considered prior to the final selection of a new
conventional system.

4.2  SUMMARY OF SAMPLING DATA

A review of historlcal and recent sampling data (from 2003 and 2016) was conducted to determing If the
iisting lagoons treatmant performance wai sdequate to recommend a lagoon ratrofit option & a long
term, viable solution for upgrading the WWTP.

1. The results of the sampling data indicated the primary lagoon is capable of achieving 63% (o 78%
T55 removal. A lagoon effluent of less than 60 mg/L Is typlcally required prior ta any nitrification
reEactar,

2. The results of the sampling data indicated the primary lagoon is capable of achieving 73% to 80%
ROD remayal. A lagoon effluent of less than 50 mg/L s typically required prior ta any pitriflcation

reacior.

3. Generally, the first primary lagoon I8 able to achieve the required T55 and BOD effluant values of
less than 50 mg/L as required for a process warranty for most fixed fllm nitrificatlon reactors.

4, The majority of the wastewater temperature loss oceurs after the first primary lageon, During
the colder months, the majority of the ammaonia (NH-4) removal occurs In the first tertlary lagoon.

Based on the results of the sampling data and discussion with the various lagoon systam manufactures
belng considered as part of this evaluation, It was determined that the existing lagoons were sized

appropriately to be compatible with proposed lagoon retrofit options,

A summary if the sampling data is include in Appendiz D for reference,

4.3 NITROGEN REMOVAL CALCULATIONS

Alternatives 1A and 10 were evalualed on thelr ability to provide adequate wintértime ammania removal
based on an anticipated winter ammaonia limit of 6.5 mg/l, This concentration was determined based on
malntaining the current mass loading of 40.5 Ibs at the antlcipated flow of 0.74 MGD,  Maost copvenlional

activated sludge systems are capable of achieving an effluent TN and TP concentration of 6.0 mg/L and
0.8 mg/L respectively, as Is typlcal of most plants within the Chesapeake Bay Watershed, Tharefare, it

was assumed that activated sludge plants would be able to achieve adeguate TN and TP removal year
round. Alternative 1 systems were required to provide nitrogen removal based on the followlng

parameters

1. The deslgn NH-4 removal [s 176 Ib/day [(35 mg/L (primary lagoon elfluant = 6,5 mg/l {permit) ®
0.74 MGD x B,34]
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3, The current nitrification system Is designed for 33.7 Ib/day NH-4 remaval (assumes cold weather
linetics).

A summary of the process calculations for Alternative’s 1A and 1B are included in Appendix E for
reference, These calculations were provided by the Manufacturers and demonstrate how each system ls
capable of achleving compliance with the anticipated permit limits,

4.4

Exlsting NCCMA WWTP layout drawings and proposed WWTP layout drawings for Alternatives 14 and 18
are included in Appendix F.

LAYOUT DRAWINGS

.5 COST ANALYSIS

Estimates of probable construction costs and overall project costs for the WWTP alternatives are
summarized In the Table 4.1, These costs as well as estimated O&M costs and present worth costs ware
used in Section 6.0 to evaluate funding alternatives and estimate user rates for the recommended
Alternatives 1A and 1B, It should be noted that the present worth cost estimates prepared In this Report
are conceptual level cost estimates appropriate for planning level detall and should not be considered as
final costs for financing purposes, Detalled present worth cost estimates are includaed in Appendix G for

reference,
Table 4.1 Summary of Present Worth Costs (Complate Projoct)
[ Alternative Description Estimated | Cstimated | O&M Present | Total Present | No.of | Estimated
Project Cost Yarly Worth Waorth ol Pradent
D&M Warlh per
EDU
B Lagoon Retrofits
1A Lemna 47,269,000 | 384,000 | $1,117,000 | 38,386,000 | 2040 | 54,110.78
18 Triple Point ; 2040
Environmental | 57,643,000 | 589,000 | $1,184,000 | 38,827,000 54,326.90
. !,‘l: Krugar! [ A B "H.ﬂ M '.".”“’ ~HA
10 Nelson §7,797,000 | 70,000 | $1,051,000 | $8R48000 | 2040 | $4,337.25
it ADS 57,736,000 | 584,000 | $1,117,000 | $R853.000 | 2040 | %4,339.71
- Conventlonal Syitemi ) v
24 ShR $13,414,000 | $219,000 | $2912000 | 316,326,000 | 2040 #8,002.94
2 CSRR $13,399,000 | $219,000 | $2,912,000 | $16311,000 | 2040 | $7,99550
T Oxidation Diteh | 513,221,000 | $219,000 | 52,012,000 | 516133000 | 2040 | 5700833
0 Blolac System | 510,680,000 | $189,000 | $2,513,000 | 513,199.000 | 2040 | 36,470.10

U The Kruger system was only evaluated for providing nitrification, As a result, the costs for this system does nat
reflect the costs for a total Lagoon Retrofit upgrade and therefor are not camparativie to the other Alternatives,
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The fallowing summary is based on the analysis of the present worth cost evaluation,

1, The Cost to construct & new conventional WWTP |s foughly twice as much as a Lagoan retrofit
upgrade,

2. The lagoon retrofit alternatives have a better potential to be phased during construction,

3. While mare expensive, conventional activated sludge systems are generally more rellable with
reipect to cold weather treatment plant performance than traditional lagoon systems,

5.0 EVALUATION OF PHASED APPROACH FOR UPGRADING THE NCOCMA WWTR

Ther existing MCCMA WWTP currently achleves effluent compliance with all permit criterla expect for
wintertime ammania limits, In addition, the capacity of the lagoons allow for considerable equalization
aof pak '"ﬂWi. WiUIU'ﬂE in the WWTP gperating on S-day a week schedule, Therefare, 1 seams reasonable
for NCCMA to consider a phased approach to upgrading their current WWTP based on the following

parameters,

1, The existing WWTP is well under its design capacity for hydraulic and organic loading,

2. Currently, the only treatment compliance Issue Is with meeting wintertime ammaonia limits.

3. A phased approach to upgrading the WWTP (for nitrogen removal) Is possible for most of the
lagoan madification alternatives evaluatad,

4, Alternatives 1A and 1B appear to provide the most Nexibility with regulating the wastewater
temperature and kinetics within the nitrification reactor and were identificd as the most likely
optlons for consideration of a phased approach for upgrading the NCCMA WWTP,

5. The additional cost to phase upgrades for conventional systems were [nsignificant to the total
project cost, therefor these alternatives are not likely to be copsidered for a phased WWTP
expansion project,

A general summary of the phasing aptions I8 ingluded in Tabile 5.1 and 5.2

Table 5.1 Phasing Optlons {Lagoon Modifications)
Phase Dascription
Phase 1 Construct new facilities capable of achipving full nitrification at current
(Mitrification Upgrade) design flow of 0.60 MGD. Work to Include:

1. Installing baffle curtaing in the primary lagoons to create both
complete mix and partial mix cells

2. Installing lagoon covers
3. Replacing the mechanical asrators with diffused aerators

il. Replacing the bio-blocs with a new nitrification reactor
3 Hlﬂﬂﬁllﬁﬂ !hl‘ wxigting haadworks bar screan

Phage 21 Rerate existing WWTP from 0.60 MGD to 0,74 MGD, Construct
{Hydraulic Capacity Upgrade) | modifications to existing process equipmant to handle new ADF, Work
to Include:

1. mModifications to DAF tanks

2. Madifications to sand filters

3. Modifications to disinfection systam,

Phase 3 Construct new facilities required for denltrification (if required),

(Denitrification Upgrade)
| Phase 2 to occur when ADF reaches 0.50 MGD (approx. 85% of current design capacity)
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Table 5.2 Phasing Optlons (Conventlonal System)
Phase Dascription
Phase 1 Construct a naw corventional activated sludge WWTP dezigned for
{Mitrification/Hydraullc 0.74 MGD and capable of achieving full nitrification,
_Copacity Upgrade)
Phase 2 Construct modifications to achleve full denitrification,
| {Denitrification Upgrade)

5.1 DESCRIPTION OF PHASED APPROACH FOR LAGDON MODIFICATIONS

As previously discussed, Alternatives 1A and 1B both rely on a concrete fabricated nitrification reacior
tank (which includes fixed-film medla and diffuse aeration) to support the nitrification process. The major
difference betwean the two Alternative s In how heat retentlon s malntalned.  Alternative 14 relies on
insulated eovars 1o reduce the heat loss from the lagoons and will require anly one |fl|'|n|‘|‘lﬂl‘lll' lagoon to ba
malntained in service, Alterative 2A does not require covers on the primary lagoons and instead relies on
heating the reactor tank with emersion heaters to maintain the critical temperature required for complete
nitrification. Alternative 24 would require both primary lagoons in be maintained in service.

A detalled description for each of the activities associated with the phasing of the lagoon modifications
{for Alterative 1A and Alternative 18) Is Included In the sections below. Layout drawings showing the
proposed work for Phase 1 and 2 are include in Appendix F for reference.

5.1.1 Alterative 14 ~Description of Work

1, Baffle curtaing will be installed in the existing primary lagoon to create both complete mix and
partial mix cells. The curtains will be Installed to minimize short-circulting between the cells. The
complete mix cell will use high rate diffusers to establish a sultable environment for rapld removal
of BOD, The partial mix call will use low rote diffusers to maintain partisl suspension of the iolids
inorder to achiove both BOD and ammonia reduction, A settling rone will be created to establish
a quiescent zone for solids to settle in an effort to improve clarification. The settiing zone will be

the primary area in which solids will deposit.

2. Modular lagoon covers with an insulating rating of RE will be installed on the primary lagoon and
settling pond to reduce the amount of heat loss from the wastewater and minlmize the growth
of algae by eliminating sunlight below the cover. The Insulated modular lagoon covers will
minimige seasonal and diurnal temperature fluctuations, thereby reducing sticdng by thermal
currents, The covers will improve T55 removal, reduce the growth of algae, and promote
nitrification by regulating tempaeratures within the lagoons, The module lagoon cover are
designed ta be buoyant and allow for foot access across the cover surface.

3, The existing mechanical surface aerators in the primary lagoons will be replaced with submerged
diffusers. High rate diffusers will ba used in the complete mix cells and low rate diffusers will be
used in the partial mix cells.  All submerged diffuser will be connected to a commaon alr header
pipe (HDPE) and will be accessible from a removal section of the cover to allow access to the

diffusers for maintenance and Inapection,
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To Improve nitrilication, the existing bio-blocs will be replaced with a dedicated nitrification
reactor zone (approx, 300,000 gallons) that will provide additional BOD removal and ammonia
treatment. Tha nitrification reactor will eansist of submerged attached-growth media modules
used for malntaining an adequate population of nitrifying bacteria, Aeration ls provided by a rack
mounted course bubble diffuser located under the media which evenly distributes the air and

shears course bubbles into very fine bubbles.

Due to the age of the existing influent mechanical bar screen, the existing machanical bar screen
will be removed and replaced with a new unit, slzed to mateh the existing units peak design flow
of 4.0 MGD. This new screen will likely be installed In o new influent channel te minimize
construction issues associated with the new tcreen, The new screen will improve the remaval
efficiency of the solid debris (rags, paper, etc.), and thereby reduce the amaount of this material
from entering the lagoons.

The existing DAF tanks and tertiary pumping system will be evaluated to determine If there I
adequate capacity to handle a re-rate of the WWTP design ADF from 0.60 MGD to 0.74 MGD.

Design parameters to be evaluated will include; tank conditions, detentlon times, DAF waste
pumps, polymer and alum feed systems, and DAF tank influent pumping capacities, Modifications
will b made as necessary to ensure the system Is cable of handle the new design flow.

The sand filter will be evaluated to determine the peak design flows each train (2 total) are
capable of handling. Design parameters to be evaluated will Include; media depth, tank
eonditions, and backwash system, Modifications will be made as necessary to ensure the system
Is cable of handle the new design flow,

i
To achieve full denitrification, the installation of a carbon feed system will be required. The

carbon feed system will Include carbon storage tanks, feed pumps and control instrumentation.
Tertiary lagoon No 2 will be converted to an additional settling pond (located prier to the polishing
lagoon) to settle out the additional sludge that will generated from this process.

Alteratlve 1B <Deseription of Work

|
The existing mechanical surface aerators In both primary lagoons will be replaced with positive

displacement blowers and submerged diffusers with EPDM membranes. All submerged diffusers
will be eonnected to a common stainless steel asration manifold and will be accessible via a boat,

To Improve nitrification, the existing blo-bloes will be replaced with a dedicated two-

compartment nitrification reactor tank (approx. 300,000 gallons total) that will provide additional
BOD removal and ammaonla treatment, The nitrification reactor will consist of MBBR media,

aeration grids, positive displacement blowers, media retention sieves, an Integrated heating unit
operating off of natural gas or propane, and an Integrated control system. The primary design of
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this reactor Is to maintaln the minimum required temperature necessary for complete
nitrification.

Due to the age of the existing Influent mechanical bar screen, the existing mechanical bar screan
will be remaved and replaced with a new unit, siced to match the existing units peak design flow
of 4.0 MGD. This new screen will likely be Installed In a new influent channel to minimize
construction lssies associated with the new screen. The new sereen will improve the removal
efficiency of the solid debris (rags, paper, etc.), and thereby reduce the amaunt of this material

fram entering the lagoons

Phase 2 (Hydraulic Capacity Upgrade)

1. The existing DAF tanks and tertlary pumping system will be evaluated to determine if there is

&

adequate capacity to handle a rerate of the WWTP design ADF from 0.60 MGD to 0,74 MGD.
Design parameters to be evaluated will include; tank conditions, detention times, DAF waste
pumps, polymer and alum feed systems, and DAF tank influent pumping capacities. Modifications
will be made as necessary to ensure the system Is cable of handle the new design flow.

The sand filier will be evaluated to determine the peak design flows each train (2 total) are
capable of handling.  Design parameters to be evaluated will Include; media depth, tank
conditions, and backwash system, Modlfications will be mace as necessary to ensure the system

Is cable of handle the new design flow.

Phase 3 (Denitrification Upgrade)

1. To achieve full denitrification, the Installation of a earbon feod system will be required, The

carbon fead system will Include carbon storage tanks, feed pumps and control instrumentation,
Tertlary lagoon No 2 will be converted to an additional post anoxic tank (located prior to the
polishing lagoon) to promote deniitrification.

FINANCIAL ANALYSIS

Based upon the present worth per EDU analysis conducted in Chapter 4.5, It Is more economical to make
the necessary Improvements to the NCCMA WWTP through Implementation of Alternatives 14 or 18,
However, it is assumed that end user econamics will be greatly Influenced by project financing, especially

grant dollars.

As Identified In the capital cost and present worth analysls, wastewater treatment plant projects of this

magnitude can be very costly, Inan effort to help offset the costs of such facilities, two (2) funding options
have been considered for financing the recommended alternatives; PENNVEST Financing and USDA

Financing. Funding analyses for Alternatives 1A and 1B are included In Appendix H and summarized In
Table 6.1 below, Each financing optian mentioned above calculates the anticipated annual cost per EDU

based upon debt service and O&M costs,

13
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Table 6.1 Funding Analysis Summary

T Blended rate at :I.-.'H!?ﬁ;:yﬂr's EE;’EIQTH far \r::;'a:i‘ﬂ

Alternative Amount Interest Term Annial Anniial Total Total Interest
Financed by Raip ! [years) Q%M Financing | Annual User Ower Term of
Loan Cost per | Debt Service Fee per Loan
L ) _EDu per EDU _EDu
PEMNVEST FINANCING e i
1A 57,269,000 1.743 20 5535 5224 5759 52,153 249
1B 57,543.!]&} 1.743 20 4535 5235 s770 52,264,037
USDA FINANCING
1A 57,319,000 8.5 a0 5535 5177 5712 57,111,690
0 _ $_f-"§13&ﬂﬂﬂ 3.5 A miSJS 5186 5721 57.475,096

Based on the resulis of the preliminary funding analysis, NCCMA would consider moving forward with
applying for PENNVEST financing, as this option would significantly reduce the total interest over the term
of the loan as compared to the USDA Flnancing option.

7.0 COMNCLUSIONS AND RECOMMENDATIONS

This alternatives analysis was completed for the Northwestern Chester County Municipal Authorities
{NCCMA) wastewater treatment plant (WWTP) as part of the most recent Honey Brook Township Act 537
planning effort.  The analysls was conducted to determine the existing conditions of the WWTP and
evaluate possible optiens to Increase the current permitted hydraulic capacity from 0.60 MGD to 0.74
WG O,

The results of the WWTP evaluation indicated that the existing plant Is generally at 50% design capacity
for design flow and organic loading and appears to have sufficient capacity 1o handle projected flows
within the next 5 years. Dus to the biological process assoclated with the asrated lagoons, the treatmant
process experlences [ssues achleving adequate nitrification during the winter time months,  Permit
exceedances for ammonia have historically occurred during the winter months, when the water
temperate drops below 5 degrees Celsius and thereby inhibiting the nitrification process,

Alternatives to provide increased wastewater treatment for the projected average daily design flow of
0.74 MGD and maintain seasonal compliance with NPDES effluent permit limits were identified and were
based on retrofitting the axisting lagoon process (Alternative 1) and abandoning the existing lagoon
treatment process in lieu of & new conventional activated sludge process (Aliernative 3]- The 10-year
prajected cost estimates ranged from 8.3 to 8.8 milllon dollars {for Alterative 1 options) and 13.2 to 16.3
million dollars {for Alternative 2 options). In addition, the eption for & phased approach for implementing
the WWTP improvements was considered as a way to address the current cold weather nltrification lssues
and reduce project costs. it was determined that a phased approach for implementing cold weather
nitrification improverments was feasible with the lagoon retrofit options {Alternative 1),

Based on the result of this alternatives analysis, the Authority has selected the following design criteria
be considered as the basis of design for iImplementing Improvement to the existing WWTP to ensure
compliance with permit limits and provide treatment for the project flow of 0.74 MGD.

0
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8.0

WWTP Evaluation

Alterative 1 {Lagoon retrofit optlon) shall be consider as the basis of design for any future WWTP
maodifications/expansions. Abandonment of the lagoons for a conventional activated sludge
process s not baing considered due to the higher capital cost.

Final selection of the lagoon retrofit treatmaent alterativee shall be based around Alternative 1A or
Alternativa 18,

The Authority will likely consider moving forward with applying for PENNVEST financing, as this
option would significantly reduce the total interest over the term of the loan as compared to the
UsDA Financing option.  Additional funding options may be conslidered during the project

planning meeting with the inancing BREncy.
The Authority Intends to move forward with the Implementation of the WWTE Improvements

based an the proposed implementation schedule outlined in Section 8.0

PROPOSED IMPLEMENTATION SCHEDULE

The proposed Implementation schedule |5 Included in Table 8.1 below.

Table 8.
'I'HI"‘I-

1 Implementation Schadule
Actlvity

01

Research up-front funding sources and establish a financing plan
Meet with Financing Agenqr for initial Prnjtl:t Planning Meeting
Perform site visits of Alternative 1A and Alternative 18 WWTP installations

Obtain now WWTP NPDES permit. The new pzrmit will establish effluent limits for
future Improvements. Revise Alternatives based an any changes to the existing
prmit,
Recelve PADEP WaM Permit for Cupela Pump Station Upgrade (Permit Application
wai Submitted te PADEP on June 30, 2017)

Fimal [HM‘H of Cupala Pump Station Uﬂﬂflﬂ#

Bid and Construct Cupela Pump Station Upgrade
Final selection of Lagoon Retrofit Treatment Alternative (Alternative 1A or 18)

Prnllminar'f bﬂ!i&l‘l of Phase 1 Project (Mitrification Upgrade)

1-2

Final Design of Phase 1 Praject (Nitrification Upgrade)
Obtaln required Permits for Phase 1 Project (Mitrification Upgrade)

Implementation of Headworks Improvement Project {Malntenance ntenance fleplac Imm‘ltt

2-3

Bid Phase 1 Project (Nitrification Upgrade)
| Construction of Phase 1 Project (Nitrification Upgrade)
Substantial completion of Phase 1 Project (Nitrification Upgrade)

35

Preliminary Design of Phase 2 Project (Hydraulic Capacity Upgrade) = once current
| ADF reaches 0.50 MGD fapprox, 85% of current design capacity)

21




APPENDIX A
HONEYBROOK TOWNSHIP ANTICIPATED
FLOW PROJECTIONS




HOMEY BROOK TOWHSHIP
H00 SUPLEE ROAD
HOHEY BROOK, PA 18344

EVALUATION OF SEWER SERVICE AREAS FLOWS

EBERT ENGINERHING, ING,

PO BOX 640, 4092 SKIPPACK PIKE
SKIPPACK, PA 10474

EE, (NG, PROJECT NO, 041:012
HONEY BROOK TOWNSHIP ACT 537

Rovived Septembar 7, 2017

L ==
ll'.lll!ll'_l. Flawi
2010 Annual Average 465,000 _gpd =k
2011 Annual Average AT0000  Epd .
2012 Annual Average 382,000 _gpd -
2013 Anivual Averagi 397000 gpd
2014 Annusl Average na,000 jpd
2014 Annual Avarage 324,000 gpd
2016 Annual Average 261,000 gpd
Iva Year Annusl Avarage Flow (2013-
16 388,600 gpd .
Higheat Annual Avera 397,000 ppd
Max Three Consecutive Monthly 2016 389,000 |% i
{Current Permitted Capacity 600,000 gpd
utura Flows * wifo TOR(s) gpd wif TOR(s) gpd v jgpd

plae Service Args (Maw] - Green on
warall plan

23,088 gpd

Suples Servies Area (Exlst
|'-'I.I'ut Service Ares

Monay lirook Baraugh **

22,575 IP.IHI_QT_W* 600
12,845 17,128 14,987
16,699 gpd 44,212 A0, 456

Wit Service Ared 12,379 gpd 16,373 gpd 14,376

upala Service Area {Including The

delition af Dennell-Hamimell Buslness
201,840 d 354 852 218,201
23,750 gpd 23,750 21,750 gpd
lﬂi.?!ﬂ! _qlp-l: 278,624 jpd 344,806 Ed

[WWTP Slaing Range *=* s

AR2000 gpd o 38989 = G009 gpd
355,600 Iq_ & A806 700,406 _gpd
355,600 gp + A79624 = 735224 gpd |
397,000 gpd + 06l = 776,624 pgpd

ubilizing highest AA flaw) **#+*

740,000 ir'd' ~ Annial Avstija

* _To detarming the future projected Nows for Hopey Brook Township, each parcel wai evaluated for
developmant potential based on zoning designations. Based en this infermation, the number of edus
wara calculated for sach developable parcel within each sewer district utilizing Transfer Davelopment

Rights (TOR) and without TORS.

*= , Whan evaluating the developmaent patential of parcals within the Wist Sewor District, Honaybrook
argugh's Sewar Engineering was contacted to detarming what propoed developmants, redevelopments
were within the Borough's boundaries, The future flaws have bean far the Borough have baan included

iy thie overall flows for the Weat Sewar District.

2% . The flve year annual average flow for the existing flows te the WWTP was utliized along with the
fuituire flows that were projectod from pach sewer district in order to determine the recommanded ilee
tha traatmant plant would need to be o service the Township's neads, The HCCMA have baan heavily

Irrvalved during this process.

sxae. Thy five yeor snnual average flow was updated o Inchude fiows fram 2015 and 2016. The

recommuended size 740,000 gpd will remaln s sccammadate any potential 1 In the system
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APPENDIX B
CURRENT NCCMA NPDES PERMIT /
RESPONSE LETTER TO REQUEST FOR
PRELIMINARY TREATMENT REQUIREMENTS




B000-PM-BPHPEMODIT Rav. 8202 COMMONWEALTH OF PENHSYLVANIA
Prapmil DEFARTMENT OF ENVIRONMENTAL PROTECTICN

BUREAU OF POINT AND HON-POINT GOURCHE MANAGEMENT
w pennsylvania

RFAR TR I W1WTFH A L, T T

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
DISCHARGE REQUIREMENTS FOR PUBLICLY OWNED
TREATMENT WORKS (POTWs)

NPDES PERMIT NO: PA00447 76

In compliance with the provisions of the Clean Waler Act, 83 US.C. Seclion 1251 of seq. (the Act”) and
Pannsylvania’s Claan Straams Law, as amonded, 35 P.5. Seclion 801.1 af seq,,

Northwastern Chester County Municipal Authorlty
37T Horasashoo Plke

PO, Box 308
Honay Brook, PA 18344

is authorized lo discharge from a faclity known as Honey Brook Tewnship STP, located In Honey Brook
Tewnship, Chestor County, to West Branch Brandywine Creak in Watershed(s) 3-H In accordance wilh effiuant
limitations, maonitaring requiremants and other conditions sel forth in Parts A, B and C hareol.

THIS PERMIT SHALL BECOME EFFECTIVEON WLy 2008
THIS PERMIT SHALL EXPIRE AT MIDNIGHTON 0000 o voqe

The authorlty grantad by lils parmit is subject to the following further qualifications:

1. If there is a conflict batwean the application, its supperting decumants and/or amendmeants and the leems and
conditions of this permit, the terms and conditions shall apply.

2. Fallure to comply with the terms, conditions or effluent limitations of this permit s grounds for enforcement action;
for permit termination, revocation and relssuance, or modification; or for denlal of a parmit renewal application.
(40 CER 122.41(m)

3, A complete application for renewal of this permil, or nolice of inlent lo ceaso discharging by the axpiration data,

musl be submitted to DEP al leas! 180 daya prior to tho above oxpiration date (unloss parmission has been
granted by DEP for eubinlsglon ol o later dale), using the appropriate NPDES permit applicalion form. (40 CFR

152.41(b, 122,23

In ther event that a timely and complete application for renewal has been submitted and DEF ls unabls, through
no fault of tha permiiles, 1o relssus the permit befere the above expiration date, the lerma and condiions of this
parmil, Including submission of the Dischargs Monitoring Roports (DMRs), wil be automatically continued and
will remailn fully effective and enforceable against the dischargar untl DEP takes final action on the pending

parmit annliastion, (26 Pa, Cada 028,710, fo))

4. This NPDES parmit does not constitute authorlzatlon to construcl of make madifications to wastewaler reatment
faciities necessary to most the tlerms and condilions of this permit,

DATE PERMIT 188UED  Jume 11, 2013 ISSUED BY

Soilthasat Reglonal Offlee
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pennsylvania

DEPARTMENT OF ENVIRONMENTAL

PROTECTION
Southesst Regknal Oifice

Dacapbar 29, 2015

M, Tarn Bernnid

Ebert En;in-uur]ng. Ine.

P.O. Box 340

4097 Skippack Pike, Suite 202
Skippnck, PA 18474

Re:  Preliminary Trentment Requirements
Honey Brook Township 537 Plan

¢

Hoiey Brook Township STP (aka NCCMA WWTF)

NPDES Perralt No, PAO044776
Honey Brook Township
Chester County

Dear Ms. Barnard:

This is in reply to your December 8, 2015, request for Preliminary Treatment Requirements for
an expansion of Honey Brook Township STP from 0.6 mgd to 0.7 mgd average annual design
flow. The discharge is to West Branch Brandywine Creelk, which is designated as High Quality
Trout Stocking Fishery. Preliminary effluent limitations as monthly average values, except

where noted, are listed balow:

CBODS (May 1" - October 31%)

CBODS (November 1% ~ April 30")

Total Suspended Solids

NH3-M (May 1" = October 31")*

NH3-N (November 1" = April 30™)*
(NO2+NO3)-N

Dissolved Oxygen, Inst. min.

Total Phosphorus (April 1" - October 31%)
Total Phosphorus (Movember 1" = March 31%)
Total Nitrogen

Total Residual Chlorine

pH, min-max

Fecal Coliform, geometric mean

Color, Inst, maximum

Total Dissolved Solids

Lead

Capper

Total Iron

Sulfate

A@A, 250,507 | Fax 484,250,5971

10 mg/l

20 mg/l

20 mg/l

2.3 mg/l

6.9 mg/l

18.2 mg/l

7.0 - 8.0 mg/l
1.5 mg/l

1.7 mgl

24.6 mg/l

0.4 mg/l
6-981.

170 col/100 ml
60 Pt~ Co units
350 - 400 mg/]
4.9ug/

1.5 pgdl

670 pg/l

106 pg/l

wiyw depwal) stote. pa.us



tvig. Tin Bamard

Aluminum 1,118 ug/l
Zine 19.2 g/l

* Ingtream MHI-H = 0.5 mg/l ag an instaotansons maximam instream

These limits ars preliminncy and may be further refined. The npplicant has the option to provide
ndditional site specific strammn and sffluent daia for the Department’s consideration in developing

treatment Iﬁqlliﬁmﬂﬂfﬁ.

If you have any questions on the efflusnt Himits, plense call Ms. Laural Ataysh at 484,250.5194.
Please contact the Sewage Planning Specialist for informatipn on Act 537 eawags fcllities
planning requiremenis and alternative analysis requiraments for this projsct.

Sincerely,

‘P,
Environmental Engineer Manager
NPDES Permits Section
Clean Water Program

ce:  Honey Brook Township
Chester County Health Department
Mr, Hayes = Northwestern Chester County Municipal Authority
Mr, Dudley, P.E, = Chief, Planning and Finance
Ma, Mehoney = Sewnge Planning Supervisor
3, Aleyeh
File
Es



APPENDIX C
MATRIX EVALUATION




“Bupjues 153 243 aney 2300 35Sy 2y yam Swashs (152q) 1o [1seay) 1wy Bupjues B L0 PASEq SEM UONETI|EAS MUGe 3y |

|

E £ s ¥ T [ Bupsuey
oz I Iz gL 61 oz L1 €T T™LIOL |
[4 ! £ 3 [ £ 2D d
SRS
3 3 4 [4 £ E B
T ! £ £ E 4 Wao
4 E £ E E E £ Ayxajowog
aueseng
E ¥ ! 1 T Z [4 S50 |
(3 T 3 i [ L SEREEY
4 £
T [4




APPENDIX D
SUMMARY OF SAMPLING DATA




AVG SUMMARY (Jan 2003)

Location Flow pH Alkalinlty 155 HHA Tarmj, CoD CHODS
|influent (AL 236.00 | 100.00 26,25 10.40 179.25
[Primary 1 3,60 500 | 19840 | 49.20 | 1820 | 360 21.00
Primary2 | B0z | 996 | 18600 | 2100 | 1860 | 260 6.25
TurHu_'[ i fi.id4 1096 189,20 id.40 20.60 2.00 850
Tertiary 2 8,20 11.32 | 18560 | 1960 | 1760 2.00 7.50
Polishing 7.74 6.08 179.20 | 13.50 13.00 4.20 B.38
Effluent 7.23 10,65 16,67 13.05 5.25 3,50

AVG SUMMARY (FEB 2003)

Location Flow pH 0.0 Alkalinity T4 M3 T, CO0 CBODS
finfluent 1.57 21138 | 196.00 27.75 0,33 225,00
[Primary 1 7.63 533 | 20533 | 3400 | 22.00 2.33 47.00

Primary 2 1.87 B.E83 208.67 14.00 20.00 1.67 —— 13.33

Tertiary 1 7.90 9,17 206,67 17.00 20.67 1.67 6,33

Tertlary2 | 8.00 B.70 207,33 12.50 20.67 1.67 12.00
[Polishing 763 | 380 | 214.00 £.00 19.00 3.00 9.67
[Effiuent 7.25 1115 12,63 17.18 4.50 7.8

AVG SUMMARY (Mar 2003)

Location  Flow pH 0.0 Alkalinity T35 NH3 Tamp. COD CBODS
Influsnt 160 | | 20850 | 151.20 17,42 9.7¢ 9780
Primary 1 7.70 6.03 178.00 | 3150 19,25 B.75 31.40
Primary 2 8.08 8.75 175.00 | 15.00 1925 | 625 | 15.80
Tertlary 1 8.35 10.68 | 17800 | 1850 17.75 7.75 12.00
Tertlary 2 8,30 10,93 187.50 18.00 18.50 6,00 i 11.40
|Palishing B.08 10,35 156.50 8.50 16.75 6.75 12.80
[Effluent 721 | 11.H 14.40 16.20 1.00 i 88

AVG SUMMARY (Jan-Mar 2003]

Location Flow pH 0.0 Alkalinity T35 NH3 Tamp. CBOUS
[iaflusnt 7.63 0,00 21861 | 17573 | 2381 9.83 167.35
Primary 1 6.51 5.79 193.91 | 3823 19.82 4,89 33.13
Primary 2 ) 7.99 918 | 189.89 | 1667 [ 1928 | 351 11.79
Tertlary 1 8.13 1027 | 19129 | 1997 | 1967 | 3m 8,94
Tartiary 2 .17 10.32 | 193.48 16,70 18.92 3.22 10.30
|Polishing 7.82 6.74 183.23 10.33 16.25 4,65 10.28
[Effluent | 723 11.18 0.00 1456 | 15.48 5,58 6.54
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I IMTRODUCTION
This datalled review is designed to provida tha client, the conaulling engineer and the Pannsylvania DNR
with sufficient lachnical Information required to evaluate and approve the LemTec™ Bicloglcal Traatmaent
Process (LBTP) for the NCGMA Lagoon, PA Project. Although the LemTec™ process is similar In some
aspects to traditional aerated pond systems, the overall system s significantly diffarent, therefora this
avaluation will establish that the process |5 a raliable, effective and accapiable wastewalter traalmant

solution.

Il GuUNERAL PROCISS DESCRIPTION
Tha Lamna Technologles, Inc, LETP s composed of an aerobls treatmant cell followad by a low-loaded
anaeroblc setling zone, A fixed film reactor Immediately follows the settling zone providing BOD and
ammonia polishing. The asrable and anaerobic colls are covered by the LamTec™ Modular Cover
System, a patented floating modular cover thal provides an insulated anvironmant for heal retantion and
prevania algae growth by shialding sunlight, This warmer anvironmant, along with the othar componants
of the aeroblc and anaeroblo cells, provides conditions conducive to the removal of blochemical axygen
demand (BOD,), tatal suspended solide (TSS) and ammonia nitrogen (NHy).

The LemTec™ Modular Cover System s a unique flaating cover syatem used for Insulation, adaor
alimination and algae control on ponds and tanks, This cover system |s composed of individual casings
of closed-coll insulation sealed betweon two sheets of durable geomembrane. The cover aasily adapts o

varying water lovals, Whan secured, the cover system can suppor the walght of several paople, making
instaliation easy as compared {o other covers, In addition, In-pond equipment can be easily accasaad for
routine maintenance from the surface of the cover.

By Integrating the LemTec™ cover into the process, tha LBTP provides an accalerated means of
treatment In simple, oparator-friendly ponds that require little system maintenance and require a fraction
al the apace of conventional pond systems.

. DESIGH PROCESS
In dasigning an LBTP, a number of related factors are avaluated 1o arrive at the most coat-aflficiant
design. The system ls designed comparing detention ime, mixing, and aeration requiremants with capital
and aparaling costs. The design process follows the following simplified steps:

Slte Conditions Slzo Haal Syalom Apration
and Wastewater —s| Ponds Loss ol Design [—®| andMixing [~* Effluent
Chamoterstics Analyais Dasign

Dasign calculations for each of these sleps are Included In Section Vil of this Review.



V. PROCESS FLOW DESCRIPTION
A, Qvarview of Process Flow

I genaral, the LBTP |s similar in design to conventional flow-through, aerated lageons: the Initial
complate mix asration zona is designaed for the removal of BODy, while the seliling zone promoltes T35
ramoval and stores biosolids, The difference In design lies In the use of ihe LemTec™ cover. The
insulated covar pravents almospharic cooling of tha wastewater during cold weather, which resulis in
highar operating temparaturesfreaction rates, thus increased bactadal giowih rates, Tha Incraaned
bactarial growih rates relate to more afficient BOD, and NH, removal ratas, which allow for the system to
b designed with a smallar foolprinl. In addition, the use of the cover on tha setiling coll pravents the
growih of algaa, which is typically the cause of alovated TSS concontrations in aerated lagoon affluenis,
In both cases, It is the use of tha LemTec™ cover that makes the LBTP unique compared to typlcal

norated lagoons.

Finally, the LPR ia includad in the LBTP design when a facliity must meat lower BOD; and NH; efflusnt
limits. Tha LPR s designed to promote a submerged envirenmant ldeal for attached-growth bacteria that
remaove residual concantrations of BOD, and MH; from the wastawater.

The LemTec ™ Blologlcal Treatment Process (LBTP) proposed for the NCCMA Lagoon, PA WWTP ulilizes
ono pond sized to handla the referenced design flow, The treatment pond [s 10.0 ft deep with a detention

time of 14.9 daya,

For this proposal, the treatmant pond is divided into two cells by using Lemna’s Reverse Miter Hydraulic
Baffle, which is custom design to minimize short-ciroulting belween each cell. Tha first cell s a 3.0 day

complate mix call, followed by 11.8 day seitiing cell. The enilre ireatmaent pond s covered by Lemna's
LemTec™ Insulated Modular Covar rated al B8,

The Lemna Polishing Reactor follows the treatment pond.

8. Ereliminary Treatment

Prior o the firsl asration cell, Lemna Technalagies recommands that the raw influsnt to the plant be
pratranted with a bar screen andfor gril remaval process, Thia preliminary stage of treatmant |s typically
not provided as par of the LBTP, howaver |ta incluslon In the design |s often limes required to comply

wilh varlous atate ragulations,



C. Complate Mix Aaration Zong

Thae inltial complate mix cell of the LBTP process is an asrated, aggresaivaly mixed cell that establishes
an environmenl sultable for the rapld remaval of BOD, and NH; by bacleria, Completa mix is defined as
the condition when sottleable solids are maintained In suspanalon, Fine bubble diffusers, foating
mechanical aspiralors/mixers, or in some cases, a combination of both, are used to malntain the asration

and mixing required to achieve complate mix conditions. How much equipmant is noedad to meat
complete mix requirements is difficult to quantify = EPA states “Thare is no rational maethod avallabls to

pradict tha power Input necessary to keep sollds in suspansion.” For this reason, Lemna Technologles,
ing. uses the recommendations of manufacturers and research conductad by experts in the field. For this

applicalion, asration and mixing is accomplishad through the use of fine bubble difusers. For the
purpose of sizing asration to achieve complete mix condilions, an airflew rate of over 8 SCFM/1000 cubic

faat Is maintained (A dissipated energy of 13.6 HP/MG).

E. Setiing Zone

The LBTP acralion cell is followad by the setiling cell, which Is designad for TS5 remmoval and slorage of
blosolids {(sludgs).

1) TES Removal in the Setliing Zone

A saliiing cell, coverad with the LemTec™ cover, creates an effactive zone for clarification of blosolids.
Tha cover prevents algas growth by eliminaling sunlight balow the cover and Improves clarification in two

ways: 1) It pravents wind action on the water surface thereby establishing a quiescent zone for solids to
seille, and 2) the Insulation minimizes seasonal and diufnal lemparature fluctuation thereby reducing

atirring by thermal currents.

2} Siorage of Blosclida in the Settiing Zone

The LemTec solids managemeant program confinaa long-tarm sludge removal efforts to the seltling cell
Due to the relatively long detention times used in the LBTP (as comparad to high rate activated sludge),

the LETP ganerates fewor blosolids than comparalila ayalamsa,

F. Lemna Polishing Reactor (LPR)

The LPR Is Included In the LBTP dasign to maat low BOD; and NH, limite, The LPR utllizes fixed media
fo promote an envirenmant for submarged altached-growth bacteria. For influent BOD; concentrations



above 20 mgl, hataralrophs flourish and affactively reduce BOD; to balow 10 mg/l. Al BOD; lavels below
20 mg, nitrifiers bagin to thilve and are capable of lowering ammaonia lovels lo below 1 mgh,

V. Dusin LAYOUT/IDRAWINGS

Tha layout for the NCCMA Lagoen facliity design conslsts of one pond as shown balow, The lreatment
pand consists of two cells soparated by hydraulic baffles.  Submerged diffusers are placed on the pond
floor for aoration and mixing. The Lemna Polishing Reactor follows the treatment pond.
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The site condilions at NGGMA Lagoon are established based on information obtalned from the
Mational Weathar Service, These condltions are summarized on the Enginearing Spreadshest

and arg uaad o calculats heat loss.

B. Wastewater Characleriatics
The wastowaler charactaristics at NCCMA Lagoon are established based on anticipated loading

characianiatica. Influant valuos are based on data provided by the consulling enginoar whils
affluent valuas and flow are based on NPDES parmil requirements, The influent/eflluent values
ara used in subsaquent design calculations,

C. Pond Dimengions
Tha physical pond dimensions reprasent dimensions of the existing pond at NCCMA Lagoon that

will serve as the treatmant pond, Areas, volumas, and detention limes are esiablished based on
tha proposed infrastructura at NCCMA Lagoon.

D. Hoat Loss Analysin

The heat loss analysis for the treatment pond uses an lerative calculation to balance the hoat in
tha influent against the heat lost threugh the insulated cover. In brief, an estimated hoat loss rate
from the proposed pond is used to determine an effective R-value, The heat loss rate is adjusted
unlil the affactive R-value equals the R=value of tha insulated cover, Given this convarganca, tha
heat loas rate for the proposed pond g known and can bo used to datermine tha heat in the
affluant, which is used to determine the effluant temperature.

Tha caleulation requires site-spacific data wilh respact to Influent temperature, cald wiathar
amblant alr temparatures, pond surface area, and the proposed R-value for the insulated covar.
Givan thase values, the design anginear parforms the iterativa calculation that provides the
affluant temperature, Temperature drop through the proposed pond s expacted 16 be linear with
raspact 1o detention time; temperature in each cell is Interpolated based on cumulative cell
datantion Uma and tha difference betwean influent and calculated eifiuent t@mperaturos.



Tho overall LemTes ™ Biological Trealment Process caleulations are summarized in Appandix A.
In these calculations, BOD, an MH, remaval are caloulated (by each cell through the process) for

both summer and winter aparation,

1,800
The remaoval of BOD; in the complate mix coll Ia caloulated using state-of-the-art

*maechanistic” models thal relate to the growth of bacterla and remeval of BOD; in
rolation 1o detantion ime and wastewalter lemperature, The equation usad In L.Rich's

High Parformance Aarated Lagoon Systems (1990) is provided below.
5w K,(1+k4=DT)
» DT I1'I_H'|I _1

Whaora: 5, = concentration of effluant BODg, mg!
ke = bactarial decay rate, d”
OT = datention tima, d
K, = half-saturation constant, 120 mgfl

e = maximum heteretrephic spacific growth rate, d”

Maximum haterotrophlc growth rate I8 adjusted for temparatura using the following
aquations:

Han ™ Mg % 1.026" % (for T between 10°C and 30°C)
My = 0.7 74520 #1.068" % (for T batwaan 2°C and 10°C)

Where: Pz ™ 6.0 d”

Tha fallowing equations are used to calculate bacterlal decay rate:

Kgap = 0.48x DT 048

Ky =Kygg 21,067



For summar, complate mix call 1A, T=208C
by = 6,0x1,026720 - gd”
Kgzg = 048230748 - 0 304"
ky =0.30x1.068%% = 0.304"

BOD summer afilusnt from the complate mix cell 14

_ 1201+ 0,30x 3.0

0600301 1o

e

For winter, compiote mix gofl 1A, TeB.88C
by = 0.77d4x6,0x1,0684%% w444

Kgag = 0.48x3,0°""% = 0,304
kg =0,3021,05""% = 0 184"

BOD winter affluent from the complate mix cell 14
12001+0.18=x3.0
= = 18magf
So" S 0da-0.18-1 "9

2. NHs

The remaoval of NH; In the complete mix cell I8 calculated using an equation that relates
the remaval of NH; to the growth of bacterla and dissolved oxygen concantration,
The equation |s provided below (L. Rich, 1888)

Ky

-
mﬂ[hﬁhm.m.z-pm} 4

Whara: N = concantration of aifluant ammonia, mg/
i = maximum nlirifler spacific growth rate, d”
0, = concantration of dissolved Gxygon, mg



Ky # half-saturation constant for ammanium nitragan, mgi
Koz = hall-saluration constant for diasolvar oxygen, 1.2 mg/
DT = datention ims, d

16 nnd i, ore adjusted for temporature using the fallowing edquation:
0,041 3T-0 044
Hn -1 U

and

B aRTT=1, 16
K =10

For aummar complate mix call 1A, T=20"C

e -10ﬁ.H1¥N-D.H" =0.762 4"
H" -1 DﬂaM‘HEﬂﬂJﬂﬂ L. ul?za dl|

MHy summer offiuent from the complate mis cell 1A

0.728

a
S.ﬂu[ﬂ.'ﬂﬂmh- u.aa{?.z_r.z]]] -1

W= = 1.1 mgh

Thara Is not enough detantion tima for nitrifier growth to ocour during winter montha,
Ramoval of ammania in GM cell in winter is partially accounted for by the uptake of
nitrogen by hatarotrophlc bacterla to meaet steichiomaetric demands for call synthesis.

3. 788

Tha ramoval of TSS is achleved in the satiling call, The quantity of solids accumulated in
tha seltling cell s best estimated using a mass balance calculation. Such a balance
considers the quantilies of blodegradable and non-blodegradable solids Introduced to the
sallling cell, the rate at which the solids are degraded and the extent of compaction
axperienced by the solids. An explanation of the caloulations Is provided in Appendix B,



4. LEMNA POLISHING REACTOR (LPR)

The removal of NHy Is achleved in the Lemna Polishing Reactor ™ (LPR).

The LPR is a aubmarged atlachad growth reactor that is engineared (o oplimize the
growth of biofilm, Empirically derlved “arcal® loading rates are used for reactor sizing. In
ganaral, the sizing of an LPR reactor Is controllod by Influent ammonla concantrations
and the loading rates (< 1 g-N/im*/d) are consistent with rates for moving bed biological

reactors used for lariary reatmant,

Tha LPR influant loading is divided by the tempaerature-correctad areal loading rates to
determine the required biofilm surface areas in the reactor. This area is divided by the
surface area pof voluma ratie of LPR media to determine the number of LPR “cubes®
required. LPR cubes have a &' x &' footprint with madia helght adjusted based on project

conatrainia,

LPR madia requirements for NHy removal are calculated according to the following
nouation:

L ONHaxQ x8.34

A Gr

Where: A = madia surface area (ft')
ANH; = NH; to be polished (mgil)
(%] = flow rate (MGO)
Gy = MNH; ramoval rate (Ib NHyff-medialday)

LPR NH, ramoval rats, Gy at 22 degrees Celsius is 0,00055 bs/it*-media/day. The
removal rate Is adjusted for wastewatar lemperature using the following equation;
Gr= Gy (1.09)™

Whore: Gy = reaction rate al 22°C
T = dasign wastewater temparature, °C

For Influent wastéwatar tampaerature of 8,3°C

Gy=0,00056(1,08)"***#0,00017 Iba/it*/day

For the ammaonia concentration to the LPR in tha winter of 356 mg-NfL

10



L 95-2)x0.80x8.34 2
000017 b

For madia cubos of 6' x 6 x 8 at 68 1M danslly
MH; cubes required = 4.3 cubes

Total modules provided = fd cubos

B. Agration and Mixing Requirgments

A summary of the asration and mixing requirements are summarized In Appendix A,
Estimated BOD and Ammaonia removal for each cell are used to calculate expectad oxygen
requiremants, In these calculations, 1.0 pounds of axygen & provided for sach peund of BOD

ramovied and 4.6 pounds of oxygaen for each pound of ammenia remeoved,

Afler caleulation, the mixing and asration requiremonts are compared and the largar of the wo
valuns is selected as the controlling condition.

C. Machanieal Equipmant Sizing (Appandix A)

The deslgner must select equipment that meats the asration and mixing requirements provided
pbova, The asrailon ayatem must provide effective and unifarm mixing and asration of the pond,

paying particular attentlon to pond configuration and eliminating polentials for short clreulling
andior daad zonas within the pand,

0. Equipment Summary (Appendix A)

The last step of tha design is the equipment summary. The designer makes an accounting of tha
aquipment selected for the design and summarizes (hé number and alze of the aquipmant in tha

apprapriate calls,

11



Vill. SYSTEMS OPERATION AND MAINTENANCE
The following llems comprisé the routing aparation and maintenance for the LBTP:
A Agration Equipmen

Routine malntenance of the aeration equipment will ba redquired to maintain the operating efficiency.
Diffused alr systems require routine maktenance of blowers and diffusers.

B. Lamna Polishing Reactor™

Pariodic (annual) cleaning of the LPR modules is required to ensure optimum parformance. This ls easily
performad with an air-scouring procedure that |s desoribed in the LPR O&M manual, Proper mainlenance

of the LPR blowers and diffusers Is alao required.

C. Selids

As calculated (reference Appandix B), the sollde aceumulated in the settling cell will require pariodic

romaval estimated al every 17 years, Dasludging of the seltling call requires removal of the LemTec™
cover and the use of dredging equipment. One significant advantaga of the LBTP is the minimal sludge

handiing required, As with most lagoon systems, sludge remaval is required anly periodically.

IX. SYSTEM ADVANTAGES

Tha LETP offers the following advantages over olhar pond-based or activated sludge syatema.

A. Low Coplial Gosts: The LETP most often represents tha lowast capital cost aption, within cartain
size and effluent ranges, of any other technalagy for naw construction or upgrades,

B. Low Operational Costs: Due lo the absance of sophisticalad aystoms, aquipment, and dally
sludge disposal, the LBTP represents the lowest oparational cost option on the market,

€. High Quaiity Efflugni: The LBTF ia a proven technalogy capable of achleving the most siringent
affluent standards (comparable to activated sludga),

D. Ease of Oporation: Sinoe thero are no complax operating parameters to moniior and adjust and
no complicatad sludge processing, lower skilled operators are sufficlent for effective oparations,

12



X,

Raduead Footprint, Dua to the acoalarated nature of the LBTR, the aréa redguinsd for affactive
treatmant is dramatically reduced, This msults In reduction of land use, bagin alzes and ovarall

oapitnl cost.

Covamd Svatem Advanigges: The covared LETP offars many advantages ovar olhar ayalams
Including accelerated treatmant kinetics due to the malntenance of higher lemparatura, the ability

to nitrify and reducn ammonia year-round, aigae reduction, evaporation control and odor
reduction.

Raduced Sludge Handling: Since all LBTP aystoms are designied o accommodati the
accumulated sludge, actunl sludge disposal is only necessary avery five to twelve years (aclual

tima depending upon dllent requirements). Compared lo othar syatems whore daily sludge
handling Is required, the LBTP & easler and less costly o oparate.

Flezibility; Tha LETP offors a competitive salutlon for mast municipal, industrial, new construction
or ratrofit applications. The rellabliity and stability of the process allows for hydraulic laading
varlations, temperature fluciuationa and organlc surges more affactively than other tachnologies,

Expandablity; Often times, exlsling LBTP systems can ba expanded in the futura to allow for
additional population growth {(incroased flow) or strigler offluant standands with a minimal amaunt
of caplial cost, Other systems typloally cannot expand withaut major capltal outlays.
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APPENDIX B
LBTP SETTLING POND MASS BALANCE EQUATIONS



Appendix B:
LBTP Setiling Pond Biosolids Mass Balance Equations

Both tha quantity and characteristics of incoming suspended solids will vary from ono waste
stream to another and will vary in the same waste siream from timae o time. However, In all

cases the solids will bo compesad of a degradable and non-degradable fraction, The degradablo
fraction conslsts primarly of bacteda ganerated in the asration 2ona of tha treatmant process,

while the non-degradable fraction conslats of Inorganic solids such as grt, silt and non-
degradable organios.

1) Biedagradable Sollda (Sy,.)

The removal of GBOD, in the aeralion calls will result in the genaration of solids in the form of
bacteral blomass. The amount of baciarial growih in the asration cella can be caloulated via the

fallowing aquatian:

¥
kg @™ «DT)

8, =834x 0w CBOD, a-c1-

Whaore:

Q= Wastewater flow rate (0.60 MGD)

CRODg = Influsnt CBODg (mg/l)

Y¥u Girowth Yield (gonoerally assumad to be 0.5 mg / m{g)

On Dacay Temperature cormection factor (genorally assumaed o ba 1.05)
T= Asration cell water tamparaiure (8.9°C)

OT= Asration cell detention time (3.0 days)

kgo = Decay Coafficlant at 20°C

Kgan = 0.48x0T 9% 2 0,483,074 = 0.30d"

0.5
8 o = 8.34%0,60%240x — - 5101b/d
b 1+(0.30x1.05""9 «3.0)

#) Monblodegradable Sollds (S,

Tho blodegradable organic solids will undergo further degradation In the setlling call whila the
nan-biodegradabla solids will not, Tha amount of solids remaining In the seltling cell Is assumed
at 20 % of Incoming solids. The nonblodegradabla solids are calculated via the fellowing

aquation:

Shon = 8.34x Q= TEE=0,20

Whera
Q= Dasign flow (0.60 MGD)
TS5, = Influent TSS (240 mgi)

8 an = B.34x0,680=240=0.20= 2181b/d



) Solids Compaction

Usually, sludge accumulation is maasurad volumatrically. The above discussion, based on mass
balance, ignores sludge density. Over time, seltled sofids will compact on the pond floor. A
typical sludge profila In an old pond will Include solld matter on the floor with up o 30% saolida,
Sludge will typlcally have a density gradient over the sludge layar from dense sludga at the
bottom to solids al (he water interface of 0.5% solids. Tha gradient may be so gradual thal & claar
Interface betwaon tha sludge and pond watar |s not well dafinad.

In ordar to quantify the volume of deposited sludge in a year, a compaction denaily of 5% solids is
used In converting the maes of sludge o its volumae,

2181bfdx 7, 48x 365
Vatudge ™ G5 T ibioulte0.05x 1000000

Assuming that desludging will be parformad at hall of the ssltling cell voluma filled

1 1
‘I'l.umw'uﬂ"l- ?15 MG:_

Vewgs 0.1 MGlyaar T

Dasudgingnterval=



APPENDIX C
LBTP AERATION CALCULATIONS



Appendix C:
LemTec Biological Treatment Process

Typical LBTP Aeration Calculations

1) Maas of BOD; and NH; Removed

Tha firat stop in assessing asration requirements is to calculate the pounds per day of BOD, or
Wi removad by the procoss undor the worst-cnse conditions for aeration. This simply requines
agcounting for tha Nlow and concantralion of aach parameter entéring and laaving the aaration
pond cell or LPR during operational extremas,

Lgon = 8.34x Q= ABOD,
Liggy = 8. 3= 0= ANHy
Whara;
Lison = BODs romoved (Ib-BOD, / day)
Lppia = HH; ramovad (IB-MH; / day)
ABOD, = Differance in BOD, antaring and leaving the process (mg-BOD, /L)
AlH, = Differenca in NH; entering and leaving the process (mg-MH; /L)
Qm Fiow entaring the process (MGD)
Call #A: 0,34 x 0.80 x (240 - 14) = 1130 lb-BOD, / day

B.34 x 0,60 x 45 = 226 Ib-NH;y / day

2) Aciual Oxygen Requiremania for BOD, and NH; Removal

Thi next slap I8 1o detarmine the amount of oxygen that must be supplied to support the remaoval
of BODy and M in the asration pond call and LPR as calculated In step 1. 1 s asaumed that §f

ia necessary to supply 1.0 pound of oxygoen (Qs) per pound of BOD; and 4.6 pounds of Oy per
pound of NHy to be removed.  The amount of oxygen required to support the removal of BOD,

and MHy as calculated above can ba calculated by the following equations:
ﬂﬂﬁm 21.0x Lasa
AOR yia = 4.6 X Liwia

Whare:

ADRgss @ Raquirad oxygon for BODs removal (Ib-0; Iday)

AR = Required axygen for NHy removal {Ib-05 fdmy)

1.0= 1b-0; requirad / Ib BODg ramoved

df= 16-03; raduirad § 1B MH, ramavad

Cell # 1A: 1130 Ib BOD/d ¥ 1.0 Ib-0,/lb BOD, + 225 Ib NHy/d x 4.8 Ib-Oy/lb NH; = 2185 Ib-Oy/d




) Standardized Oxygen Requirements for BODs and NH; Remaval

Whaen Oy Is supplied to wastewaler in the aeration pond and LPR, transfer of the oxygen (o the
walar is not parfact dua to characteristics of the waslewalar, For this reason, It I8 necessary lo
adjust (Increass) the actual oxygen requirement (AOR) as caloulated abovi to a slandardized
oxygen requiramant (SOR) which accounis for the conditiona of the atream (o which the oxygen ls
being transferred. This standard oxygen requirement {SCR) can be caloulatod as

ACR
Pl s

A CF
Whara:
S0R= Standardized oxygen requiramaent (Ib-0y /day)
AOR = Actual exygen requiremant (Ib-0 | day)
CF = Corraction Factor

CFm gn[&mﬂl_ﬂ_u]gFgﬁm T

Cuo
CF = 0,75 x (MBS X IBITUI =30 5 9 4 1,024 = 0.50

Whara:
i, = Surfnon tenuion correction faclor (0.78)
p= Solubility correction factor (0.86)
Caz ™ O aaluration concantration in water at slandard conditions (8.08 mg /L)
Cy= Cxygen saluration concentration at the water surface (8.9 mg /L)
RO = Raeaidial oxygan in basin (3.0 mg /L)
Gy = Temperaiure — Masa tranafer correction factor, 1.024 (genorally accepled valus)
Tm Design water temperatura ("C)
Fa= Ditfusar factor (0,9)
fu P /P = Prassure correction factor
P = Effective prassura of asration (psia)

Py =P +(ﬂ.433:¢ T]

Pan = 14.5 psl + (0,433 x 10/2) = 18.7 ps
Whara:
Fm Sito baromelric prossure (paia) (14.5)
wo= Watar dapth (10.0 ft)
0.433 m Conversion faclor for dapth in faal (o pala

Call # 1A SOR =2165/0.50 = 4313 Ib/d

The diffusers used for asration are ganerally placed on the pond or LPR floor. Since oxygen
solubility in water is direcily relatod to pressure, a correction factor |8 included o atlompt 16
account for the difference in solubility at the basin bottom and the water surface. For this
corraction factor, the mid-depth of the basin |s used to estimate the prassure since this i the

average prossura thal the oxygen is oxposad bo,



Solubllity and convaralon factor data and values for thesa formulas are ganercally found in
slandard lables of detarmined from site conditions and Inboratory studias.

4}  Requlred Alr Flow to Meal Bactarial Oxygen Demand
Finally, the SOR Is used In combination with manufacturer supplied asralion afficlencies o
compiita the redguined air Now (o medal the bactedal oxygen demand.

The following equation Is used for caleulating alf Nlow requirement:

Qi =T HEE'_E?I'HE

Whare:

e = Alr requirement in slandard cublc feet per minute (SCFM)

BOTE = Manufacturar's standard oxygon transfer efficiency for the diffusers (%)
1.44%M 10l = 14.4%

= Conversion factor from Ibs-O; /day to SCFM of alr

Coll # 1A; 4313 I ¥ 4.025 =1204 SCFM
14.4%

5) Required Alr Flow to Meat Mixing Requirement for Complete Mix Aeration Basin Call

For the purpose of sizing aeration to achieve complete mix condiliona, a dissipated anargy of
13.5 HA/MG Is used. This value s mulliplied by the complete mix call volume to detérmine the

powar disslpated, P.

Cell #1A: Pey = 136 HPIMG x O x D.T.
Pews 13,56 HP/MG % 0.60 MGD x 3.0 d » 24.3 HP = 13365 ft-lb/s
Whara!
Pay = Dissipated power (HF)
Q= Flow (MGD)
DT = Dotention time (d)

Glven a desired amount of energy dissipation Into a voluma of water, the following equation s
used to determine an equivalant air flow.

L], I

F
Quy = —
c{353)

33.9




Qe ™ alr flow rata at atmospheric pressura, ftYimin (CFM)

P= powaer dissipated, fi-lbhs
K= constant (35,28, U.5. customary units)
h= air pressure at the point of discharge in feet of walar, fi
13368
D1'.l!r b

104339
aim

- = 14G5CFM
EE.EBhIr( ]

8) Equipment Selection

Eq'—“P;W"l H_Blﬂﬂllﬂﬁ s based on aeration and/or mixing, whichever requires the highast

Call # 14 B85 diffusers x 18 SCFM = 15830 SCFM

Call # 18; 40 diffusers x 8 SCFM =360 SCFM
LPR: 486 SCFM

Taotal alr requirement equals:
Quy = 1530 SCFM +360 SCFM + 486 SCFM = 2376 SCFM

The blower power motor requirement [s caloulated using the follawing aquation:

Bip - Ju 1 ;[(F*:"W ]ﬂm -1]

Whara:

BHP = Blowar powar molor requirement (P, horsepower)
= Convaraion factor for alr volumae to alf mass

B @ Biower afliclency (%)

Phige = Prassura at Blowar outlet

(e = 2376 SCFM

Paiow = B2.4/144 x (WD +3,0) = 62,4/144 x (10+3.0) = 5,63 palg
Eniow ™ 78,7 = (211 X Pygy) = 78.7 = (2.11 x 5,63) = 66,8 %

BHP = (((2376 x 0.068)/60) x 53.3 x 505) / (550 x 0.283 x 0, B3414.5)/14.8)799 _
IMEHH; WB0) x 63.3 x 505) / (550 x x 0.668)) % (((5.83+14.5)/14.5) 1)

Suggested Blower Siza: 3 @ 75 HP (two oparating, one stand by)
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|l INTRODUCTION
This detalled review is designad to pravide the cliant, the conaulting enginaer and the Pennaylvania DNR
with sufficlant lachnical information required 1o evaluate and approve the LemTec™ Biological Trealment

Process (LBTP) for the NCCMA Lagoon, PA Projfect. Although the LemTec™ process |8 almilar in soma
aspecis to traditional perated pond systems, the overall system s significantly different, thereforo this
avaluation will establish that the process Is a reliable, effective and accoptable wastawater treatmant

solution.

Il. GENERAL PROCESS DUSCRIPTION
The Lemna Technologies, Inc. LBTP is composed of an aeroblc treatment cell followed by a low-loaded
anaeroblc selting zone, A fixed fim reactor iImmediately follows the setiling zone providing BOD and
ammonia polishing. The aerablc and anaeroble cells are covared by the LemTec™ Modular Covar
System, o patented floating modular cover (hat provides an Insulated environment for haat retantion and
pravents algae growth by shialding sunlight, This warmer environmant, along with the other componants
of the aeroblc and anaerobig cells, provides conditions conducive to tha removal of blochemical axygen
demand (BOD,), total suspendad solids (TSE) and ammonia nitrogen (NH;).

The LemTee™ Modular Cover System is a unique floating cover systam used for insulation, odor

alimination mnd algae conirol on ponds and tanks, This cover aystem s compased of individual casings
af closad-call insulation sealed betwaan two shaets of durable geemembrana, The cover aasily adapts to

varying water lavels, When secured, the cover sysiem can aupport the walght of several people, making
inatallation aasy as compared to other covers, In addition, In-pond equipment can be easily accessed for
routine malntenance from the surface of the covar,

By Integrating the LemTac™ cover into the process, tha LETP provides an accelarated means of
treatment In simple, operator-friendly ponds that requlre little systermn maintenance and require a fraction
of the space of conventional pond systems.

. DESION PROCESS
In dealgning an LBTP, a number of related factors are avaluated to amive at tha most coat-afficiant
dasign. The system ls designed comparing detention me, mixing, and aeration requiremants with capital
and oparating costs. The design process follows the following simplified steps:

Site Conditions Siza Heat Syatem Aaration
and Waslewator —»{ Ponds Loss s Design [—®| and Mixing [~ Effluani
Charactarlstics Analyaia Dasign

Dasign calculations for each of these steps are included in Section VIl of this Review.




IV. PrROGESS FLOW DESGRIFTION
A. Ovarview of Process Flow

I ganaral, the LBTP |s similar In design to convantionnl flow-through, serated lagoons: the Initial
complata mix asrallon gone is designed for the romoval of BOD,, while the sellling zone promotes TSS
ramoval and stores bloaalids, The difference In design lies In the use of the LemTac™ cover. The
Insulated cover pravanta almospheric G‘ﬂﬂ"ﬁﬂ of the wastewaler I:|I.Jrl|l‘lﬂ aold weathar, which resulls In
higher operating tempaeratures/ranction rates, thus increased bacterial growih rates, The increased
bacterial growth rates relate to more efficlent BOD; and NH; romoval rates, which allow for the ayatom to
ba designad with a smaller foolprint. In addition, the use of tho cover on the setting cell provents the
growth of algas, which s typically the cause of elevated TSS concentrations In asrated lagoon effluents.
In both cases, it Is the use of the LemTec™ cover that makes the LBTP unique compared to typlcal

aarated lagoons,

Finally, the LPR Is Included in the LBTP design when a facilily must meel lower BOD; and NH, effluent
limits. The LPR s designed to promote a submaerged environmaent Ideal for attached-growth bactarls that
ramove fesldual concantratlons of BOD; and NH; from the wastowalar,

The LamTec" Blologloal Trestment Process (LBTP) proposed for the NCCMA Lagoon, PA WWTP uliizes
ane pand slzad o handla the referenced design flow. Thae traatmaent pond is 10.0 ft deap with a detantion

tima of 12.1 daya,

Far thig prapasal, the reatmant pond |6 divided into two calls by using Lemna's Reverse Miter Hydraulis
Baffla, which Is custom design lo minimize shof-cireulling belwaan each cell. The first coll is a 3.0 day
complate mix coll, followed by 9.1 day setlling cell, Tha entire treatment pond Is coverad by Lemna's
LeamTec™ |nsulated Modular Covar ratad at RB,

Tha Lamna Pallshing Reactor follows the reatmant pond,

B. Ereliminary Treatment

Prior to the firsl aeration call, Lemna Technologies recommands that the raw influant to tha plant ba
pratrentad with a bar soreen andior grit remaoval procoss, This proliminary staga of treatmant is typloaily
not provided as part of the LBTP, howevar its inclusion in the dosign |8 often times required lo comply

with various staté regulalions,



C. Complete Mix Asralion Zone

Tha initial complaté mix cell of the LETP procoess Is an neratod, aggresalvaly mixed coll that establishes
an anvironmant auitabla for the rapld removal of BODg and NH; by bacteria. Complete mix is defined as
tha condition whan satlleabls solids are maintained In suspension. Fine bubble diffusars, floating
mnchanical !!I?H'MQTWMHW. or in somo cases, a combination of both, are usad 1o malntain the aortion
and mixing required to achleve complote mix conditions, How much agquipment la neaded to meet
complate mix mqulrements is difficull to quantify < ERA statos *Thore Is no ratlonal mothod avallable (o
pradict the powar Inpul necossary to keep solids [n susponsion.” For this reason, Lemna Technolagios,
Inc. usas tha recommendations of manufacturars and meesarch conducted by axparta in the flald, For thia
application, aeration and mixing ls accomplished through the use of fine bubble diffusers, For the
purpos of &lzing seration to achleve complete mix conditions, an oiflow mte of over & SCFMA000 cubls

feat is maintained (a dissipated energy of 13.8 HPIMG),

E. Sallling Zona
Tho LBTF aeraiion call s followad by the ealiling cell, which i deslgned for TSS remaoval and storage of
blosolids {sludgn).

1) TS5 Removal In the Sotlling Zons

A sattling cell, covered with the LemTac™ cover, creates an effective zone for clarification of blosolids,
Th Sovar ﬂl‘&'ﬂhll &1n!ﬁ ﬂl’r:l'IMh b';.l' Mllﬂlhﬂﬂl‘ln auanhI balai the covar and lmprma clarfication in two

ways: 1) it prevents wind action on the water surface thereby establishing a qulescent zona for solids to
sollle, and 2) the Insulation minimizes ssasonal and diurmnal temperature flucluation theraby reducing

slirring by tharmal currents,
2) Storaga of Biosolids in the Saetiiing Zone

The LemTec solids managemant program confines long-term sludga remaval efforts to the settling cell,
Dua to the ralatively long detention times usad In the LBTP (as comparad to high rate activated sludga),
tho LBTP gonerates fewar blosolids than comparable systems.

F. Lamna Polishing Reactor (LPR)

The LPR I8 includad in the LBTF design to maat low BOD, and NH, limits. The LPR ulilizos fixed madia
i promota an enviranmant for submarged attached-growth bactera. For influsnt BOD, concentrations



above 20 mg, heterotropha flourish and elfectively reduce BOD; to below 10 mag/l. Al BOD, levals below
20 mg/), nitrifiars bagin to thrive and are capabla of lowaring ammaonia levals (o balow 1 mgfl,
V. DESIGH LAYOUT/DRAWINGS

The layout for tha NCCMA Lagoon facility deslgn conslsts of ona pond as shown balow. The treatmant
pond consists of two celis separated by hydraulic baffles. Submerged diffusers are placed on the pond
fioer for aeration and mixing. The Lemna Polishing Reactor follows the reatment pond.
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The site condilions at NCCMA Lagoon are eatablished based on informalion obtained fram the
Mational Woather Servicn, These conditions are summarized on the Enginearing Spreadshat
and aré usad to calculate haat loss.

B. Wastewaler Characterislics
The wastewater characteristics at NCCMA Lagoon are established based on anticipated loading

characteristics. Influent values are based on data provided by the consulling enginear while
affluant valuas and flow afe basad on NPDES permit requiremonts. The influent/effluent values

arm ugad in aubasquant dealgn calculalions.

C. Pond Dimenaions
Tha phyaical pond dimanslons rpresent dimansions of the exdsting pond at HCCMA Lagoon that

will sarva as the treatmant pond. Areas, volumes, and detantion limes are establishad based on
the proposed Infrastruciure at NCCMA Lagoon,

L. Heal Logs Analyais
Tha heat ioss analysis for the treatmaent pond uses an lterative calculation to balance tha heat In

the Influent agalnet the heat lost through the insulated cover. In brief, an estimated heat [ogs rate
from the proposed pond I8 used Lo determine an alfective R-value, The heal loas rale la adjusted
untll thix effective R-value aquals the R-value of the Insulated cover. Givan this convergence, the
heat lags rate for the proposed pond Is known and can bis used to detarming the heal In the
affluant, which is used lo detarming the offluent lemparalure,

The calculation requires site-specific data with respact to Influent tempanture, cold weathar
ambient aif lemparatures, pand surface araa, and the proposed R-valus for the insulated cover,
Givan theas values, the dosign engineer parorma the iterative calculation that provides he
offluent tamparature. Temperature drop through the proposed pond Is expected to be linear with
ragpect to detention lime; temperaturs in each cell s interpolated based on cumulative call
datention lima and the difference batwaan influant and calculated effluant temparalures,



Tha avorall LemTac ™ Biologloal Treatmant Process calculations aro summarnized in Appandix A,
In thesa caleulations, BOD; an NH, removal are calculated (by each cell through the process) for

both summaer and wintar eparation.

1.800
The removal of BOD In the complete mix cell is calculaled using state-of-the-art

“machanistic” models that relate o tho growth of bactorla and removal of BOD; in

relation fo detantion time and wastewater lomperature. The equation used in L.Rich's
gon Syalems (1980) & provided balow:

g LRI
" DTl =kg)=1

Whara: 8, = concantration of affluant BOD,, mgf

kq= bacterial decay rate, d”'
DT = datentlon lime, d
K, = hall-gaturation conatant, 120 mg/|
B = maximum heterotrophic spacific growth rate, d”’

Maximurm hatarotrophic growlh rata & adjusted for temperature using the fallowing

equations:

M = Mg % 1.0268"% (for T betwesn 10°C and 30°C)

i = 0.7 T4 g x1,0887% (for T batween 2°C and 10°C)
Where: jims = 6.0 d”

Tha following equations are used to calculate bactarial decay rata:

Kgg = 0.48:07 9418

Kg =K gp %1.05"2



For aumimer, complata mix cefl 14, T=200C
B = 8.0x1,0267 % &g g

Kyzo = 0.48x 3,024 = 0,304
kg =0,30:1,069% o 0,304

BOD summer offluent from the complate mix cell 14

120(1+ 0,30 3.0)
8 = "
" 3060-0a0)-1 "

For winter, complata mix cell 1A, Te8.90C
My = 0.774286,0x1,058"" % w4, 49"

Kazg = 0.48x3,094% L0 304"
kg =0.30x1.05%%% = 0 184"

BOD winter affluant from the complata mix call 1A

_1200140,19x3.0)
S 3.0(4.4-0.18)~1 18mpd

2. it

The removal of NH; in the complate mix cell s calculated using an equation that relales

tha removal of NH; to the growth of bactarla and dissolved oxygan concantration,
The equation is provided below (L, Rich, 1868);

Ne Ky
m”[“"*ﬁd; [1-n.n$.z-puﬂ]-1

Whara: N = concantration of affluent ammaonia, mgf
Hm = maximum nitrifler specific growth rate, d*'
0 = conceniration of dissoled oxygen, mgf



K= half-saturation constant for ammanium nilregen, mg/

Koy = half-saturation constant for dissolvar oxygaen, 1.2 mgi
0T = datantion lima, d

Ky ned iy, Are adjusted for emparatine using the following squation:
0.04137-0 944
b =10

and

HM .1 DI:I.H-!'I'—!.'IEH

For summer complete mix cell 1A, T=20 °C

o =1 On.ma':n.a.m —
Ky =1 Umun:n-nmn ong

NH; summer affluant from the complata mix cell 1A

N 072

e e = 1,1 mghl

. a.nu[;.?ﬂifgha-['lnu.uz{'}.z-r.z]] =1

There s not anough detention time for nitrifier growth o secur during winter months,
Removal of ammonia in ©M ooll In winter |s partially ncoounted for by the uptake of

nitrogan by heterolrophlc bactaria o mesl siolchiomatric demands for cell synthesls.

3. 788

The removal of TSE is achieved in the seliling cell. The guanlity of solids accurmulated in

the satting cell Is best astimated using » mass balance calculation, Such a balance
cansidars the quantifies of blodegradable and nonsbiodegradable solids introduced to the

allling call, thi rate al which the sallds are degraded and the extint of compaction
axparionced by tha solida, An explanation of the calculations i provided In Appandix B.



4. LEMNA POLISHING REACTOR (LPR)

Tha ramaval of My is achievad in the Lamna Pollshing Reaclor ™ [LPR),

The LPR Is o submerged allached growth reactor that ls enginesrad lo optimize the
growih of blofilm. Empirically derlved “areal” loading rates are used for reactor sizing. In
Genaral, the sizing of an LPR reactor la conlrolled by Influent ammenia concentrations
and the loading rates (< 1 g-N/m*/d) are conslstent with rales for moving bed blological

renctors used for ierlary ireatmentl,

The LPR Influent loading Is divided by the lemparalure-correctad areal loading rates lo
datarming the required blofilm surface areas In the reactor, This area is divided by the
aurface area par volume ratio of LPR media to determing the numbar of LPR “cubss”
requirad. LPR cubas have a 6' x &' foalprint with media height adjusied based on project

constraints.

LPR media requiremants for NH, remeval are calculated according to the followling

equalion:
_ANHaxQx8.34

f Gr

Whare: A = madia surface area (%)
ANH, = NHy to ba polished (mgi/L)
a = flow rate (MGE)
Gr = NH; removal rate (Ib NHy/t-media/day)

LPR NH; romoval rate, Gy; at 22 degrees Celsius is 0,00055 Ibsift’-media/day. The
removal rate |s adjusted for wastewaler temperature using the fellowing equation:
Gr® Gy (1.00)™

Whera: Gy = reaction rate al 22°C
T = deslgn wastewater tampaerature, C

For influant wastewaler tempaorature of 8.4°C

Gr=0.00065(1.08)"***=0.00017 Iba/it'/day

10



Far the ammonla concontration to the LPR in the winter of 35 mg-h/L

5-6.5)x0..74%0.34
AnD = 10346510
B 0,00017

Far madia cubes of 6 x 6 x 8' at 68 (/M1 donaity
NH; cubes required = 53.1 cubas
Total modules provided = 54 cubas

B. Agmlion and Mixing Requiremants

A summary of the asration and mixing requiremants are summarized In Appendix A,
Eatimatad BOD and Ammonia ramaoval for aach cell are used to calculate sxpoctod oxygen
requirements, In these calculations, 1.0 pounds of oxygen I8 provided for each pound of BOD
removed and 4.6 pounds of oxygen for each pound of ammaonla remaovad,

Aflar calculation, tha miking and aoration requiremants ara compared and tha liﬂl‘r,lﬂl' of tha iwo
values Is selected as the controliing condition,

C. Machanieal Equipment Sizing (Appendix A)

Tha deslgnar must select equipment that moets the asration and mixing requirements provided
above, The aeration system must provide effective and uniform mixing and aeration of the pond,
paying pariicular attention to pond configuration and eliminating potentiata for sher clreulting
and/or dead zonos within the pond.

D. Equipment Summary (Appendix A)

The last step of the dosign is the equipmant summary. The designer makes an accounting of the
aqulpment salectad for the design and summarnizes the numbor and size of the aquipment In the

appropriate calls,

11



VIl SYSTEMS OPERATION AND MAINTENANGE

The following items comprise the reuting operation and malntenance for the LBTP:

A. Asration Equipment

Roiiting maintonandce of the asrathan equipmoent will be required to maintain the operating efficlencoy.
Diffusad alr aystema require routine maintenance of blowers and diffusers.

B. Lemna Polishing Reaglor™

Parlodic (annual) cleaning of the LPR modilos ia reagquifed 1o ansure oplimum parformance. This ia saaily
performad with an alr-scouring procedure that Is described In the LFR O&M manual, Propar maintenance

af the LPR blowers and diffusers s also required.

C. Solids

Aa calculatod (reference Appandix B), the sollds accumulated In the saitling cell will requilre pariodic

removal astimated at avary 13 yeara, Doaludging of the seltling cell requires remaoval of the LemTac"™
covar and the usa of dredging equipment. Cne significant advantage of the LBTP |s the minimal sludge

handling redguired. As wilh most lagoan systems, sludge remaval I8 required only pardodically.

IX. SYSTEM ADVANTAGES

The LBTP offars the following advantages over other pondsbasaed or activaled sludge systems.

A. Low Capital Costs; Tha LBTP most often raprasants the lowest capital cost option, within certain
slzer and offluent ranges, of any olher technology for new construction or upgrades.

B. Low Oporational Costa; Dua to tha absance of sophiaticatad systams, aquipmant, and dally
sludge disposal, the LETP reprosonts tho lowest oparational cost option on the market.

C. High Quality Efflynnt: Tha LBTF Is a proven technology capabln of nchiaving the most stringant
affluent standards (comparable to activated sludga),

D. Easo ol Operation: Since thara are no complax operating paramatars o monitor and adjust and
no complicated aludge proceasing, lowar akilled oporators are sufficlant for effective operations.
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F.

H.

X,

Reduced Footprint; Due to the accalaratad nature of the LBTP, the area required for effactive
traatmant |s dramatically reduced, This resulls In reduction of land use, basin sizes and overall

capital cost,

Coverad System Advantages: The covered LBTP offers many advantnges over othar systems

including accelerated treatment kinatics due lo the malntenance of higher temparature, the ability
to nitrifty and reduce ammaonia year-round, algae reduction, evaporation contral and odor
raduction.

Baducad Sludge Handling: Since all LETP systems are designed to accommodate the

actumulated sludge, actusl sludge disposal Is only necessary evary five lo lwelve years (actial
time depending upon allent requiremaents), Compared to other systema whara dally sludge
handling s requined, the LBTP ls sasier and less costly to oparate.

Elaxibility; The LBTP offers & compatitive salution for most municipal, industrial, new consliuction
of ralralit applications. The roliabllity and stabllity of the process allows for hydraulle loading
variations, lemperalure Mustuallans and arganic surges more affectively than other lechnolagles.

Expandabdlity, Often timos, axisting LBTP systems can be expanded n the future to allow for
additional population growih (increasad flow) or stricter affluant standards with a minimal amaount
of capital cost. Othar aystema typlcally cannet expand without major capital outlays,

REFERENCES

Grady, C.P.L. and Dalgger, Glen, {1868) Blolopical Wastewater Treatment, CRC Pross, Naw York.

Rond,5.C., Crites,R., and Middiobrooks,E.J, (1995) Natural Systems for Waste Managemant and
Treatrmant, MocGraw-Hill, Hew York,

Rich, Linwil, (1998}, High Performance Aerafed Lagoon Systems, Amarican Academy of Enviranmadnlal
Enginaars, Anapalis, MO,

Tehobanaglous, Goarge el al, (2003) Wastewaler Englnearing: Troatment and Revuse (Fourth Edition),
Meiraw-Hill, Mow York,

Water Environment Federation and Amardcan Soclaty of Civil Englnears (2010), Deslgn of Municipal
Wastewater Treatment Plants (Fifth Edition), McGraw-Hill, New York.

13



APPENDIX A
LBTP ProcEss CALCULATIONS



EE

i
i




APPENDIX B
LEBTP SETTLING POND MASS BALANCE EQUATIONS



Appendix B:
LBTP Settling Pond Biosolids Mass Balance Equations

Bath the quantily and characterstics of incoming suspended sollds will vary from one waste
stream to another and will vary In the aama waste stream rem lme (o tme. However, In all
casas the solids will be composed of a degradable and non-degradablae fraction. The degradable
fraction consiata primarily of bacteria genaratad In (he asration zone of the fealmenl procoss,
whila tha non-degradable fraction consists of inorganio solids such as grit, siit and non-
degradable organios,

1) Biodegradable Solids (Sy.)

Thia ramoval of CBOD; In the asration calls will result in the generation of solids in tha form of
bacterial blomass, The amount of bactarial growih in the aeralion calls can ba calculated via tha

following aquation:

Y
1 fk go x @™ « DT)

S, = 8.34xQxCBOD, x

Whare:

Q= Waatewatar flow rate (0.60 MGD)

CBOD; = Influsnt CBOD; (mg/L)

Y= Growth Yield (genarally assumed to ba 0.5 mg / mg)

b= Dacay Temporature corraction factor (generally assumad ta bo 1.08)
T= Asratlon coll watir lemparature (8.9°C)

OT= Aaration call detantion time (3.0 days)

Kago = Decay Coafficient at 20°C

Kgzg = 0.48< 079418 2 0 48.3,0°740 20,3041

0.5

= B200h/d
1+ (0.30x1,06%9%0 4 3,0)

Spip = 8,320, T4x 240x

2) MWonblodegradable Solids (5.

The blodegradable organic solids will underge further degradation in the setting cell whila the
naf-blodagradable solids will nat. The amount of solids remalning In the saltling cell is assumed
at 20 % of incoming solids, Tha nonblodegradable solida mre calculated via the following

aguation:

Son = B.34x0x TSEx0.20
Whira:
Qw Design flow (0.74 MGD)
T88, = Influant TS (240 mgl)

8on = B.34x0.74x 240:0.20 = 2061b/d



d) Solids Compaction

Usually, sludge accumuiation is measurad volumalrically, The above discussion, based on mass
halance, ighores aludgse densily. Over lime, soliled solids will compact on the pond floor. A
lyplcal sludge profile in an old pond will include solid matier on the floor with up to 30% aolids,
Sludge will typlcally have a density gradient over the siudge layer from dense sludge at the
bottom to solids at the water interface of 0.5% solids. Tha gradiant may be so gradual that a clear
Intofface botwaan Lhe sludge and pond wator is nol well defined,

In ardar o quanlify the volume of depoalled sludge In a year, a compaction denalty of 5% solids ls
used In converting the mass of sludge fo its volume.

206ib/d= 7 483658
V - P L D.EEMGI
suge = 5o A Ibleufi 0.06= 1000000 i

Agsuming that desiudging will ba parformad at half of the satiling cell voluma filled

Vi atningeait ¥ % B.78 MGx 1

Do udgingintenals s

SEEEEE ety ) -13
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APPENDIX C
LEBTP AERATION CALCULATIONS



Appendix C:
LemTec Biological Treatment Process

Typical LBTP Aeration Calculations

1) Mass of BOD; and NH,; Removed
The first step in assessing aeration requiremants is fo calculate the pounds per day of BOD; or
NH; removed by the process under the worst-case conditions for aaration. This simply requires

accounting for tha flow and concentration of each parameter entering and leaving the aaration
pond coll af LPR during operational extremes,

Lpco = 8.34x0= ABOD,
Ligty =B, 34 Qx ANH,

Whaere:

Laoo ™ BOD, remavad (Ib-BOD, / day)

Lz = NH; removed (Ib-NH, / day)

ABOD; = Differance in BOD, entering and leaving the process (mg-BOD; /L)
ANH; = Differance in NH; entering and leaving the process (mg-NH, /L)
Q= Flow entering the process (MGD)

Call #1A; 8,34 X 0.74 x (240 - 14) m 1303 |b-BODy / day

8.34 x 0.74 x 46 = 278 Ib-NH; / day

2} Actual Oxygen Requiramaenta for BOD, and NHy; Remaowval

Tha next step Is to determine the amount of oxygen that must be supplied to support the removal
of BOD, and MH; in the aeralion pand cell and LPR as caloulated n stap 1, 1t s aasumad that it
is necessary to supply 1.0 pound of oxygen (O,) per pound of BOD, and 4.8 pounds of Oy par
pound of MH; 1o b removed.  The amount of oxygen required o support the removal of BOD,
and NH; as calculated above can be calculated by the following aquations:

ﬁﬂﬂm =i ,'D X Lm

.ﬁuﬁnwa = 4.“ b L HHI
Whsra:
AORygp = Required oxygen for BOD, removal (Ib-0; /day)
AORyu; = Required oxygen for NH; remaval (Ib-0; fday)
10m Ib=C required / Ib BOD; removed
4= 15-C rajulred /16 NH; ramovad

Call# 1A: 1393 Ib BOD/d % 1.0 Ib-0x/lb BODy + 278 Ik NHy/d ¥ 4.6 I1b-Oyflb NHy = 2672 |b-Oyd



4) Standardized Oxygen Requitemants for BODy and NH; Removal

Whan O, is supplied to wastewaler In the aeration pond and LPR, transfer of the oxygen to the
water |8 not parfect due to charactoristica of tha wastewaler, For this reason, it s neceasary to
adjust (incraase) the sctual axygen requirement (AOR) as calculated above to a standardized
axygen requiremant (SOR) which aceounts for the conditions of the stream to which the oxygen i
being transfarmed, This standard oxygen requiremaent (SOR) can ba calculated as

ACR
SOR= —=
"CF

Whare:
SO0R = Standardized oxygen requiremant (Ib-0; fday)
AOR = Actual oxygen requiramant (Ib-Oy / day)
CFm Correction Factor

GF = -&a[v[EiEl EMJ:E F.'IEE'HT T-20

Cazo
CF = 0,75 x (PR REILIBIINI=39) 0 g 4 1,024 %= 0,50

Whara:
Em Surface lension correction faator (0,76)
[ = Solubllity corraction factor (0.66)
Cazo = O naturation concentration In waler al standard conditfons (9.08 mg /L)
Cym Cxygen aaturation concaniration at tho water surface (8.8 mg / L)
RO = Rasldual oxygon n bagin (2,0 mg /L)
Elyr = Temperalure = Mass transfer correction factor, 1.024 (generally accepted valus)
Tw Daslgn watar temparature (°C)
Fm Diffuser factor (0.9)
bu P/ P = Prassure correction faclor
Par = Effective pressura of aaration (psla)

Plﬂ‘ =P [04335‘%1

Pan ® 14.6 psi + (0,433 x 10/2) = 16,7 pal
Whare!
P= Slta baromalric preasure (pala) (14.5)
WD = Waier depth {(10.0 ft)
0.433 = Convaralon factor for depth in feat 1o paia

Coll # 1A: SOR =2672/0.60 = 5322 b/d

The diffusers used for asration are genarally placed on the pond or LPR floor. Slnce axygen
aalubility in water s diractly ralated to pressurs, o correction factor Is includad to attempt o
acaoount for the difference in solubility at the basin botlom and the water surface, For this
corraction factor, the mid-depth of the basin Is used to astimate the pressura since this |s the

average prossura that the oxygen |8 exposed |o.




Solublity and conversion factor data and values for thase formulas are generally found in
standard tables or determined from site conditions and laboratory siudies.

4) Required Alr Flow to Maat Bacterial Oxygen Demand
Finally, tha SOR is used In combination with manulacturer supplied aeration sfficlencies to
compute the required air flow to maeat the bactarial oxygen demand,

Tha follawing squation s used for calulating alr flow requiremant:

Qap=lx EEC%

Whana,

Qg = Alr requirement In standard cuble feet par minute (SCFM)

SOTE = Manufacturer's standard oxygen transfer sfficlency for the diffusers (%)
1d4%iM =10 ft = 14.4%

= Convarsion factor from Iba-O; /day to SCFM of air

Coll # 1A: 5322 Ib/d ¥ 4,025 =1486 SCFM
14,4%

3)  Required Alr Flow to Meet Mixing Requirement for Complate Mix Aeration Basin Call

For the purpose of sizing asration to achleve complate mix conditions, a dissipated anergy of
13.8 HP/MG Is used. This value s multiplied by the complete mix cell volume to determina the
powar dissipated, P.

Call #14; Poy = 136 HPMG x Q% D.T.

" Pew= 13.5 HP/MG x 0,74 MGD x 3.0 d » 30.0 HP = 18500 fi-Ib/s
i

Py = Dissipated powar (HF)

Om Flow (MGD)

OTw= Datention tima {d)

Givan a desired amount of energy dissipation Into a volume of watar, the following equation is
used to determing an aquivalant air flow.




Qi ™ alr flow rate at atmospheric pressura, Mmin (CFM)

PF= power dissipated, Nl-Ib/a
K= constant (35.28, LL.8. customary uniia)
h= air pressure at tha paint of dissharge in fest of waier, it
1
Lo 8500 __1porcm
a5 ler{‘lﬂq-aﬁ-ﬂ
- 438

6) Equipmant Selaction

Equipment selection is based on aeration and/or mixing, whichever requires the highest
horsapowar,

Call # 14; 102 diffusers = 18 SCFM = 1R36 SCFM
Call# 1B: 45 diffusars x 8 SCEM =408 SCEM
LPR: 486 SCFM

Tatal alr requiremant oquals:
Qg = 1838 SCFM +405 SCFM + 486 SCFM = 2727 SCFM

The blowar power malor requirement Is calculated using the following aquation:

BHP = Eg-'jfui-u[[':*z”"" ]ﬂm _1]

i
Whaire:
BHP = Blower power motor requirement (HP, horsepowar)
frm Convaralon factor for alr volume to alr mass
Epgs = Blowar afficlency (%)
Pligy = Prassura at Blowar outlest
Qe 2727 SCFM

Pragw = 82,4144 x (WD +3.0) = 62.4/144 x (10+3.0) = 5.63 paig
Epiore ® 78.7 = (2,11 X Pyigye) = 78,7 — (2.1 x 5.63) = 66,8 %

BHP = ;;;I{ﬂz; f. F?.mmy x 63,3 x 585) / (550 x 0,283 x 0.668)) x ({(5.63+14,5)14,5)"2 _ 1)

Suggested Blower Size: 3 §@ 75 HP (wo aparating, one stand by)
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MARS & NitrOx+D Aeration Basis of Design

Date: 2/12/2018
Projoct Name: Honey Brook, PA
Praject Number: 2801

The NitrOx+D™ Process

The patent pending NitrOx+D Process was developed based on the principle that nitrification will raliably
occur when the proper conditions are created, For wastewater lagoon systems that receive primarily domestic
wiste, the critical conditions required far nitrification include:

1. CBOD of 20-30 mg/L

2. Dissolved oxygen of 4.6 Ib/O2 per pound of NH3-N (Metcall & Eddy)

3. Sufficient Papulation of Nitrifying bacteria

4, Given sufficient Nitrifying bacteria, o water temparatiure of 4-5 0C

MitrOx+D Process utilizes the existing lagoon Infrastructure for 90% BOD remaval, after which nitrifying
bacteria begin to nitrify, The effluent from the lagoons then flows hydraulically or is pumped into a two-stage
nitrification reactor, followed by a single stage denitrification reactor. In colder climates whare the water
temperature drops below 4 BC, thermal regulation is added In order to Increase the water temperature: only a
few digrees during the coldest months of the year, In the three NitrOx+D reactor cells, millions of individual
biafllm carriers provide a habitat for nitrifying and denitrifying bacterls —ensuring sufficient blomass for year-
round performance. Cach NitrOx+D nitrifying cell has a stainless-steel seration grid to provide the necessary
oxygen, as well as Lo create a complete mix environment to keep the biofilm carriers In constant mation. The
denitrification reactor cell is anoxie, therefore having no aeration grid and Instead incorporating a tank mixer,
All cells Include floating Insulated covers to mitigate heat loss, and medla s retained with stalnles steal
sleves, Effluent from the NitrQx+D reactors is discharged Into a final polishing/clarification lagoon prior to the

dizcharge from the lagoon system,

== NitrOxb

et |
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The MARS Process

Blologleal Dxygen (BOD) Calculations

Removal of BOD (and CBOD) takes place naturally in an aerated lagoon. The Characteristic Equation for
treatment efficlency of 5-Day Biological Oxygen Demand Is glven In Equations 1 through 3, at bottom of
report. These calculations are used to size the lagoons. They are Independent of the aeration
calculations and assume that sufficlent dissolved oxygen levels are maintalned In the water. The
equation Is dependent on time and temperature. For lagoons operated In serles, the equation Is applied
separately to each cell and the results are combined.

Aeration Requirement Caleulations
Aeratlon calculations are more complicated than blological calculations as they depend on several
factors. These include:
s Site conditions, such as treatment depth, alevation, and temperature,
=  Design parameters, such as minimum dissolved axygen (DO) level and oxygen supply rate,
= Actual Oxygen Requirement (AOR) which is based on the nutrient loading rates {these can
Include BOD/CBOD and TKN/NH;-N and are based on the product of nutrient concentrations and
the wastewater flow-rate),
= Type of aerator
* Oxygen transfer efficlency (OTE) of the aerator, which should be measured by an independent
lab,
= Field condition adjustments (ses Equation 2, below),
#  Mixing requiraments, such as complete or partlal mix. The former is generally only required for
activated sludge basins (ASB) or other high strength processes with short detention times,

Aetated Lagoons - Long Treatment Times
Aerated lagoons are typified by thelr comparatively large size and long treatment times (usually greater

than 10 days), Influent concentrations are low to moderate {usually less than 300 mg/L of BOD). The
bulk of the treatment takes place aeroblcally with additional anaerobic resplration taking place on the
lagoon floor, Aerated lagoons do not generally have a mixed liquor suspended solids (MLSS) or return
activated sludge (RAS) component. Partlal mixing is required to prevent stratificatlon and eliminate
dead-zones; howaver, complete mix Is not necessary,

Aerated lagoons are typlcally designed to operate at a minimum DO level of 2 mg/L. Oxygen is usually
iupplied at a rate of 1.5 times the BOD demand. If nitrification/denitrification takes place, the oxygen
supply rate Is designed for 4.6 times the nitrogenous oxygen demand (NBOD).

Activated Sludge Basing (ASE)
Activated sludge basins (ASB) and other related wastewater tanks and lagoons are characterized by short

treatment times (usually from 1 to 5 days), high wastewater strangths, and an sctive blomass that must
b malntained In suspension to pravent rapid sludge accumulation, A high strength (greater than 2,000
mg/L) return activated sludge (RAS) component is usually fad back Into the basin from a downstream
clarifler. Biological nutrient removal Is much faster in these basins.

AShs are typically designed to operate at a minimum DO level of 1 to 2 mg/L. Oxygen Is supplled at a rate
of 1.0 to 1.5 times the BOD demand. If nitrification/denitrification takes place, the oxygen supply rate |s
designed for 4.0 to 4.6 times the pitregenous axygen demand (NBOD). Aeration system is based on both
oxygenation requiremants and complete mi¥ requirements, whichevar I8 greater,
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TRIPLEPOINT ENVIROMMEMTAL
Datalled Design Caleulations: MARS
Consolidated Koshkonong, WI

—

SUMMARY - General Design Parameters

V40 Dasign Scenario Name Future
1 influent Flowrate MGD - 0,740
' Influent Concantration myil 240.0
3 Eiftusnt Concentration (summaor) mgfl 4.3
i EfMuant Concaniration (winter) mgfL 230
h Actual Oxygen Supplled I elay HaA
G Mumber of Aralors 32
7 Eatimatad Tubing Langth it 5200
] Alrflow aeim 1148
B Doaign Prasaure (includes cushlon) pllg b.05
10 Brake Horsapowar bhp 38,789
11 Min, Dasign Horsapowear hip 54
1. FTE = o (SOTE) 8™ (B C*ay = DO) + C'an field transfer efficlency
Whare,
(i contaminant factor {contaminants, depth, bubble-size) (range: 0.40 = 0,70}
B TDS factor {total dissolved solids) {range; 0,90-1,00)
B= 1024 temperature factor
Do torget dissolved oxygen level {mg/L)
C¥ur aaturation oxygen concentration at dite - ﬂiﬂﬂ!ltﬂ for water depth
f'-:u sat, oxygen cancontration at 5TP conditions = adjusted for water depth
T water temperatura (Celsius)
2. Alrflow = AOR / (25.056 * FTE)
B, Em2B*k*t/{1+28%Kk*1) biotoglcol treatment efficiency
Whaerea,
k = varies kinatic coefficient {related to temperature} (range: 0.06 to 0.12)

= time treatment time in days
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SUMMARY - Biological Treatment Calculations

ltem  Doscription o Units Futuro
Number of Traatmant Cells 4
Flow Ragimo Sorias
_Elﬂn Elmwation - HWL MSL =1t 724
Call 1
1 Wastewater Flowrala MGD 0.740
2 Traatmant Yalume M-Gal 8.0
3 Treatmant Time days 122
4 Dasign Water Temp "o 28
b Traatmant Typo - Parllal Mix
6  Standard Reaction Rate, ks days " 0.28
7 Dasign Reaction Rate, ke days” 0,151
3] Biological Treatment Eflclenay % B0.6%
8 Influent BOD Loading Ibday 1,478
10 Influani BOD Concantration mgil 240.0
11 BOD Removd lfdday 34
12 Effluant BOD Loading Ib/day 284
13 Effiuant BOD Concentration img/L 46.0
14 influent NBOD Loading Ib/day 277
15 Influsnt NBOD Concentration mg/iL 44.9
16 WBOD Removod® (Assumad) Ifday .
17 Effiuant NEOD Loading® Ibfctay FI
18 Effuent NBOD Concentration* mg/l 45
Cell 2
19 Wastowater Flowmla MaD 0740
40 Treatmaeni Valurme M-Gal 8.7
21 Treatment Time dys 11.8
22 Dasign Water Tamp C 26
23 Treatmani Typa . Partial Mix
24 Standard Reaction Rate, ks days™ 0.28
26 Daesign Reaction Rate, kr days™ 0.151
26 Bicloglcal Treatment Efficlency % 80.3%
27 Influsnt BOD Loading b/day 284
28 Influant BOD Concentration mg/lL #8.0
28 BOD Romowved IEs/ ey 220
30 EfMuent BOD Laading Ib/day 50
i §| Effluant BOD Concontratlon il 8.1
32 Influent NBOD Loading Iifclay at
33 Influant NBOD Concentration mig/L 44,0
34 NBOD Removed® (Assumad) Ibfdiny .
a5 EfMuant NBOD Loading® Ibfday w7
36 Efluent NBOD Concentration® mifl i5
4
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Cell 3

a7 Wastewaler Flowrate MGD 0,740
38 Troatment Voluma -Gal 1.0
38 Treatmont Time days 1.3
40 Dogign Water Temp by v 28
a1 Troatment Typa - Pariial Mix
42 Standard Reaction Rate, Kz days" 0,28
43 Desigh Reaction Rate, ky duys” 0.161
A4 Biclogleal Traatmant Eficlanay % 3.8%
45 Influent BOD Loading iy B5.8
A6 Influent BOD Concantration mgflL 8.1
47 BOD Ramdowed Ifelay 18
4 Effiuent BOD Loading Ibfday 38.25
48 Effluent BOD Cancentration gL .2
50 Influent NBOD Loading ibiday 277
i1 Influant NBOD Concantration mgl. 44.0
52 NBOD Remowed* (dssumad) [fday .
53 Effluent NBOD Loading* b/ day 277
54 El'l'!!.lill_mt NBOD Concentration® mg/l F T
Call 4
55 Waslawalor Flowrala MGD 0.740
56 Treaimont Volumae M-Gial 0.9
57 Treatmant Time duya 1.4
sa Design Water Tamp " 26
58 Trantmant Typa - Partial Mix
80  Sitandard Roaction Rate, ks days™ 0.28
61 Design Reaction Rate, ky days 0,151
G2 Biological Trealmant Efclency % 30.6%
63 Influant BOD Loading Ib/day 38
B Influent BOD Concentmtion mgfL, 6.2
fif BOD Removed Ibfclay 12
a6 Effluant BOD Loading Ibfday 27
a7 Effiuent BOD Conoantration mg/iL 4.4
68 Influent NBOD Loading ibiday 7
4] Infuant NEOD Concantration mgfL dd,
i} NBOD Removed* (Assumad) Ibdday .
71 Efflugnt NBOD Loading® Ibfday 2T
72 Eluant HBOD Concantration® mgll if
3
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SUMMARY - Aeration Calculations

Itam  Dascription Unita
Coll 1
1 Lagoon Elevation ft, MSL 24
2 Lagoon Bide Water Depth it 10
3 Air Relsaso Dapth it 0.28
4 0y Loading Factor (BODs) I-02/b-BOD 1.5
§ O Loading Factor (NBOD,) Ib-032fIb-NBOD 4.8
& ACR Ixelany 1793
¥ SOTEM i 1.91%
8 EBOTE % 17.60%
9 Design DO Concantration migfl 2.0
10 Alpha-value, a 0,80
i1 Bata-valus, 0.05
12 Theta-alue, 0 1.02
13 FTE 1.08%
14 Air requiremant sifm 848
15 AlMow por aeration unit acfmiunit 47.9
16 Mumber of asration unita unlts 25
17 Water Prossure pal 4,01
18 Asrator Prossurs Loas pal 0.78
18 Headar'Foeder Pressure Allowance  pal 1,20
20 Total Oparating Prossurs g 586
21 Denign Motor Prasaun paig .85
Call 2

22 Lagoon Elevation i, MSL 724
23 Lagaon Side Water Dopth it 072
24 Alr Rolense Depth i aay
25 0y Loading Factor (BODs) ib-0b-B800 1.5
28 Oy Loading Factor (NBOD) Ib-02/b-NBOD 4.6
27 ADR Ibfday 342
28 SOTEM T/ 1.80%
| SOTE % 17.32%
an Dagign DO Cencentration mgilL 2.0
a1 Alphasvalua, o 0.80
32 Beta-walue, p 0.95
33 Thata-value, B 1.02
a4 FTE 7.0,
35 Alr requirement oim 185
34 Alflow poar asration unit eim 3.0
ar Mumbar of asratian unfla unils 2}
38 Walor Pressure pal 3.88
ag Anrator Prassure Loaa pal 0.78
a0 Hiaadar/Faoder Pressurd Allowanco psl 1,18
i1 Total Operating Prassuro paly 578
42 Design Motor Pressure palg 6,79
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Cell 3

43 Lageon Elevation it, MEL T4
a4 Lagoon Side Water Dapih ft 10,37
45  Alr Reloasa Dapth ft 0.62
Al Oz Loading Factor (HODy) 1-021b-B0O0 1.8
47 O Loading Factor (NBODy) Ib-02/b-NBOD 4.8
44 AOQR Ibfday 26
49 SOTEM il 2.81%
60 S0TE % 26.156%
51 Deslgn DO Concentration migiL. 2.0
2 Alpha-alue, o 0.60
53 Bata-valua, 0,85
54 Thata-mlua, B .02
55 FTE 10.76%
=] Alr roquirement i 10
57 Alflony pir saration unit afm 5.8
58 Mumber of seration units it 1
i Walar Proaaum pal 417
B0 Aaralor Pressure Loss pal 0,88
&1 Headar/Fonder Prosaure Allowance  pai 0.42
62 Tolal Operating Pressure palg 5,26
[iX] Dﬁulgn Mator Pressura palg 5,78
Call 4
Gd Lagoon Elevation . MSL T
B85 Lagaon Skde Watar Depth ft 10,089
G Alr Releass Dopth it 3,34
67 Oy Londing Factor (BOD,) I-02b-BO0D 1.6
68 O Loading Factor (NBOD;) Ib-02/Ib-NBOD 4.8
68 AQR Ibfiday 10
70 SOTEM /M 2.0508%
i SOTE A 27 58%
72 Daslgn DO Concantration mg/l 2.0
73 Alpha-walue, o 0,60
74 Botawalue, B 0,65
75 Thata-svalua, 6 1.02
Fii] FTE 11.62%
77 Alr requiremant &im 6
78 Alrflow par aaratlon unit afm 5.8
789 Number of asmtlon unils units i
B0 Walar Progaung pei .04
81 Asrator Pressurs Loss pal 087
82 Hoador/Feoder Freasure Allowance  pal 0.41
83 Total Oparating Pressure palg 512
B4 Daalgn Molor Proasuns paig 812
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TRIPLEPOINT ENVIRONMENTAL
Detalled Design Caleulations: NitrOx+D
Consolidated Koshkenong, W

Plant Influgnt Characteristics

1 Annual Avarage Daily Flow 740,000 gpd

F: Maximum Manthly Average Dally Flow 1,350,000 gpd

3 Peak Daily Flow 2,590,000 gpd
41 Peak Hourly Flow 3,700,000 gpd
5 Influent BOD 240 mg/L
G Influent BOD 2, 7022 Ibsfday

7 Influent T55 240 mg/L
8 influent T55 2,702.2 |bs/day
g influent NH3-N 45.0 mg/L
10 Influent NH3-N 506,7 Ibs/day
11 Influent TKN 50,0 migfl
12 Influent TKN 5630 I/ day
Al Influent NOx-N 0.0 mig/L
A2 Influent NOx-N 0.0 I /dlay
13 Influent pH 7

14 Watar Temparatine 12 deg-C

i t actor

15 Annual Average Dally Flow 740,000 Epd
16 Maximum Monthly dverage Dally Flow 1,350,000 End
17 Peak Dally Flow 2,590,000 Epd
18 Peak Hourly Flow 3, 700,000 [Heli]
19 Influent BOD 24 migfl
20 Influent 785 24 mgfl
21 influent NH3-N il.4 mg/fL
22 Influent TKN i6.4 mg/l
23 Design Influent TKN 46.4 mg/L
A3 Daslgn Influent NOx-N 0 mg/L
24 Influent pH 7

25 MitrOx Water Temperature g degC

Copyright 2018, Triplepoint Environmental, LLC = ALL RIGHTS RESERVED. B
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27
28

29

1
32

a4
35

a8

a0
41

abhREaER

AS
Ab
AT
AR
Ag
A10
A1l
Ald
A1S

Ale
AlL7
AlR
Al
A0
A2l
A22

MitrOx Tank Slzing Summary

Number of Treatmaent Trains Proposed

Wumber of Tanks Proposed

Length of Each 35.0
Width of Each 35.0
alde Water Depth of Each 16
Tank Height of Each ia
Volume of Each 146,608
Volume Total (per treatment train) 293,216
Hydraulic Retention Time at Average Flow 82
Hydraulic Ratention Time at Peak Dally Flow 1.9

' on Train  Stage
AOR (Ibs/day) 1,503
Assumed Diffuser Subm. at AWL (ft.) 15.35
Elevation (ft.) 734
Alpha 0,70
Beta 0.9
Target DO Residual (MBBR Process) (mg/L) 5.0
SOR (Ibs/day) 4,949
Target Diffuser Efficiency/ft. Submergence 1.1
Alrflow (sefm) 1,171

n i mima
Tatal Mo. of Tanks Proposed 1
Width of Each 50
Length of Each 35,0
Side Water Depth of Each 16,0
Volume of Each 146,608
Volume Total 146,608
Hydraulic Retention Time at Max Manthly Ave Daily Flow 26
Hydraullc Retention Time at Peak Dally Flow 1.4
Mixing Energy Required a0
Minimum BHP for Mixing in Each Tank 4.4
Chemical Quantity Estimates

Estimated MicroC per NOx-N Removed 11
Estimated MicroC Dosage 54
Estimated MicroC Dosage 5494
Assumed Storage Tank Slze (to Recelve Totes) 330
Estimated HRT In Storage Tank 1
Estimated Chemical Feed Pump Max. Capacity Rgmt 48,5
Cstimated Chemical Feed Pump Min. Rt. Rgmt B.2

Copyright 2018, Triplepoint Environmental, LLC = ALL RIGHTS RESERVED,

ft
ft
ft
ft
gallons
gallons
haurs
hours

Stage 2
1,19

15.2%
724
0.70
0.9
6.0
4,97
11
1,17

ft
ft
fi
gallons
gallons
hours
hours
bhp/MG
bhp

Ibs/1b.
Ibs/day

gallons
days
gph
gph



MBBR Blower Requirement Summary

47 No, of Blowers 3
A8 Alrflow Requirement per Blower 1,173 scfm
49 Airflow per 1,000 scim 60 sefmy/1,000 ef
50  Discharge Pressure 7.90 paig
51 Assumed Overall Efficlency 062
52 Approximate BHP Requlrement/Blower 62.0 bhp
53 Approximate DHP Requirement Total 121.9 bhp
4 Estimated Nameplate HP / Blower 75 hp
55 Blower T'lj"pE Trl-Loke PO
Efflugnt Paramators
5  Effluent SROD 10,0 mg/L
LY Effluent SBOD 112.6 I/ day
58 Effluent T55 20,0 migl
5l Effluent TSS 228.2 Ibs/day
60 Effluent NH3-N in Winter (Monthly Average) 6.5 mg/L
61 Effluent NH3=N In Winter {Monthly Average) 73.3 |bs/day
62 Effluent NH3-N In Summer (Monthly Average) 2.8 mi/L
63 Effluent NH3-N In Summer (Monthly Average) 3.5 Ibs/day
A3  Effluent Total N (Winter) 6.0 mg/L
A4 Effluent Total N (Winter) 67.6 |bs/day
4, FTE =@ (SOTE) 8790 (B C* oy — DO) + C w0 field transfer efficiency
Whaere,
a contaminant factor {contaminants, depth, bubble-size} (range: 0.40 = 0.70)
B TDS factor {total dissolved solids) (range: 0,90-1,00)
O=1.024 temperature factor
Ba target dissolved oxygen level (mg/L)
C*ar saturation oxygen concentration at site = adjusted for water depth
Clat sat. oxygen concentration at STP conditions = adjustad for water depth
T water temperature (Celslus)

Copyright 2018, Triplepoint Environmeninl, LLC - ALL RIGHTS RESERVED.
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APPENDIX F
LAYOUT DRAWINGS
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Hanay lroak Townahip Aol 837 Plas: HCOMA 10 Year Projecied Coat Analyais
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Hanay Nraak Towislip Aol 83T Plon: HCOMA 10 Year Projecied Cosl Anaiysis
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Honay Wraak Townahip Aot 837 Plan) MCCMA 10 Year Projected Cosi Analysis
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Honey Braak Townahip Act 837 Plan; NCOMA 10 Yonr Projechid Cast Analysls

ALTERNATIVE 11y
Melson System = Lagoon Retrofit
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Hanay Brook Township Act 837 Plan; NCEMA 10 Year Projected Cost Analysis
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Hoey Bk Tawnship Act 837 Plan: NGEMA 10 Yoar Projectad Cost Analysis
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Honey Brook Townahip 837 Plan; NCCMA 10 Year Projected Coat Analysia
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Honay raok Township Act 837 Plan: NOCMA 10 Year Projected Cost Analysls

Pouawnt Wanh Caliidations Asme 4.23% for 20 Yean
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Hanoy Brook Tewnship Aot 837 Plan: NGGMA 10 Year Projeoted Gost Analysis
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APPENDIX H
NCCMA WWTP FINANCING ANALYSIS
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APPENDIX F
DRAFT ON-LOT SEWAGE MANAGEMENT ORDINANCE



ORDINANCE #166

AN ORDINANCE  ESTABLISHING REGULATIONS FOR  THE
INSTALLATION, INSPECTION AND ON-GOING MAINTENANCE OF ON-
LOT SEWAGE DISPOSAL SYSTEMS, REQUIRING REGISTRATION OF
SEPTAGE PUMPER/HAULER BUSINESSES WITH THE TOWNSHIPF AND
COUNTY HEALTH DEPARTMENT, AND FURTHER, ESTABLISHING
APPLICATION AND PERMITTING PROCESSES AND FINANCIAL ANLY
OR PERFORMANCE ASSURANCES FOR INDIVIDUAL RESIDENTIAL
SPRAY  IRRIGATION SYSTEMS (IRSIS), AND PROVIDING FOR
IMPOSITION OF PENALTIES FOR NONCOMPLIANCE AND APPEALS
FOR HARDSHIP SITUATIONS,

WHEREAS, the Board of Supervisors of Honey Brook Tewnship has adopted a Sewage
Facilities Plan pursuant to such statutory authority granted the municipality in the Pennsylvania
Sewage Facilities Act, 35 P.S. 750.1, el seq., ("the Aet"), ag implemented by and through the
regulations igsued by the Pennsylvania Depariment of Environmental Protection, Title 25,
Chapters 71, 72 and 73; and

WHEREAS, the Board of Supervisors is authorized pursuant to such statutory authority to take
actions necessary to assure continued compliange of individual on-lot sewage facilities with the
Act, the Clean Streams Law and regulations promulgated thereunder; and

WHEREAS, the Sewage Facllities Plan of Honey Brook Township provides that a permitied
menns of sewage disposal within the Township is on-lot soil based sewage disposal systems,
requiring that sufficient land aren be provided for each lot to provide adequately for both current
and future sewage disposal needs, including a provision for replacement area for each lot; and

WHEREAS, ns mandanted by the Second Class Township Code, the Clean Streams Law (35 .5,
§ 691.1 - 691,1001), Title 25 of the Pennsylvania Code, and the Pennsylvanin Sewage Facilities
Act (Act of January 24, 1966, P.L. 1535 as amended, 35 .S, § 750,1 et seq,, known as Act 537),

municipalities have the power and the duty to provide for adequate sewage treatment facilities

and for protection of the public health by preventing the discharge of untreated or inadequately



treated sewage; and

NOW THEREFORE, the Board of Supervisors of Honey Brook Township, Chester County,

Pennsylvania do hereby ordain and enact as follows:
This Ordinance shall be known as and may be referred to as the Honey Brook Township Sewage

System Management Ordinance,

SECTION I. Purpose - The purposes of this Ordinance include:

A, The regulation of the installation, inspection, operation, rehabilitation, replucement and
timely on-going maintenance of on-lot systems within the Township; and,

B,  The establishment of provisions and safeguards for the Township which enable the

issuance of permits for Bonded Disposal Systems and Individual Residential Spray
[rrigation Systems (IRSIS) by and through the Sewage Enforcement Officer (SEO); and,

o Establishment of minimum standards for the periodic pumping of treatment, dosing and
lift-pump tanks which are components of on-lot systems permitted by the SEQ; and,

. Adoption, by reference, of standards for initial und subsequent pumping of systems and
tanks,

SECTION 11, Terms and Definitions

The following words and terms when used in the Ordinance shall have the following mennings:

ABSORPTION AREA - a companent of an individual or community sewage system where
liguid from o treatment tank seeps into the soil; it consists of an aggregate-filled area contmining

piping for the distribution of liquid and the soil or sand/goil combination located beneath the
ngpregate,

ACT - The Pennsylvania Sewage Facilities Act, Act of January 24, 1966, P.1., 1535, No. 537, as
amended, 35 P.8. Section 750.1 et, seq.

AUTHORIZED AGENT - A Certified Sewage Enforcement Officer (SEO), professional

engineer or sanitarian, plumbing inspector, soils scientist, water quality coordinator, or any other
person who is designated to carry out the provisions of this Ordinance as an agent of the Board,

BOARD - The Board of Supervisors of Honey Brook Township, Chester County, Pennsylvania.



BONDED DISPOSAL SYSTEM - An individual sewage system located on o single lot serving o
single family residence, where soil mottling is within 20 inches of the mineral soil surface, and
the installation, operation and replacement of which i3 guaranieed by the property owner.

CHESTER COUNTY HEALTH DEPARTMENT (CCHD) - The designated Sewage
Enforcement Officer (SEO) for Honey Brook Township,

COMMUNITY SEWAGE SYSTEM - A system, whether publicly or privately owned, for the
collection of sewnge of a liquid nature from two or more lots, and for the treatment or disposal of
the sewage on one or more of the lols or at any other site.

DEP/THE DEPARTMENT - The Depuriment of Environmental Protection of the
Commonwealth of Pennsylvania.

DEVELOPER - Any person, partnership or corporation which erects or contracts to erect a
building on property owned by it, with the intent to sell the building to some other parly upon its
full or partial completion, or upon the conveyance of property on which the building is to be
built.

EQUIVALENT DWELLING UNIT (EDU) - For the purpose of determining the number of lots
in a subdivision or land development, that part of a multiple-family dwelling, commercial,
industrinl, or institutional establishment with sewage flows equal to four hundred (400) gallons

per day,

INDIVIDUAL ON-LOT SEWAGE SYSTEM — A sewage disposal system which uses a system
of piping, tanks and an absorption area for soil absarption of sewnge effluent either on the lot
being served or in an easement onto another lot,

INDIVIDUAL RESIDENTIAL SPRAY IRRIGATION SYSTEM (IRSIS) = An individual
sewage system which serves a single dwelling and which treats and disposes of sewage using a
system of piping, treatment tanks and soil renovation through spray irrigation.

INDIVIDUAL SEWERAGE SYSTEM = An individunl sewnge system, which uses a method of
sewage collection, conveyanee, treatment and disposal other than renovation in a soil absorption

nreq, o retention in a retaining tank.

MALFUNCTION = The condition that occurs when an on-lot system causes pollution to the
ground or surfuce waters, contamination of private or public drinking water supplies, nuisance
problems or a hazard to public health,

OWNER - Any person, corporation, partnership, ete, holding deed or title to lands within the
Township.



PLANNING MODULE FOR LAND DEVELOPMENT - A revision to, or exception (o the
Official Plan, submitied in accordance with DEP regulations and in connection with the request
for npproval of a subdivision or land development plan.

PRIMARY AREA - An area on a lot, tract or parcel of land that has been tested by the SEO and
found suitable, based upon the then current DEP site requirements for the installation of an on-lot
sewage disposal system, and which will be preserved and protected from alterntion for
installation of the initial on-lot sewage disposal system for sewage generated on that lot, tract, or
parcel, (see Replacement Area)

PUMPER/HAULER BUSINESS - Any sole proprictor, company, partnership or corporation
which engages in cleaning any or all components of a community or individual on-lot gystem
and evacuates and transports the seplage cleaned therefrom, whether for a fee or free of charge.
For the purposes of this Article, pumper/hauler business which shall operate within Honey Brook
Township shall be required to register with the Township.

PUMPER/HAULER TRUCK OPERATOR - A natural person who engages in cleaning any or
all components of 8 community or individual on-lot sewage system and evacuates and transports
the septage cleaned therefrom, whether for a fee or free of charge. For the purposes of this
Article, all pumper/hauler truck operators shall be employed with n business registored with the
Township.

REGULATIONS - The Pennsylvania Code, Title 25, Chapters 71, 72 and 73,
REPAIR - Work done to modify, alter, rehabilitate or enlarge an existing on-lot system,

REPLACEMENT AREA - An aren on u lot, tract or parcel of land, separate from the Primary

Area, that has been tested by the SEO and found suitable, based upon the then current DEP site
requirements, for the installation of an on-lot system and which will be preserved and protected
from alteration for potential future use if the Primary Area on the same lot, tract, or parcel shall

il for any reason. (see Primury Area)

RETAINING TAMK - A watertigght receptacle, which receives and retains sewage and is
designed and construgted to fagilitale ullimate disposal of the sewage at another site, The term

includes, but is not limited to, the following:

CHEMICAL TOILET - A permanent or portable nonflushing teilet using chemical
treatment in the retaining tank for odor control,

HOLDING TANK = A tank, whether permanent or temporary, to which sewnge 15
conveyed by a water-carrying sysiem.

PRIVY = A tunk designed to receive sewage where no piped water under pressure and no
piped wastewater 18 available.



INCINERATING TOILET = A device capable of reducing waste materials to ashes,

COMPOSTING TOILET - A device for holding and processing human and organic
kitchen waste, employing the process of biological degradation through the action of
micro=organisms to produce a stable, humus-like material.

RECYCLING TOILET = A device in which the Nushing medium is restored to a condition
suitable for reuse in Tushing.

SEPTAGE - The residual seum, sludge and other materials pumped from septic or aerobic
trentment tanks and the systems they serve.

SEWAGLE - Any substance that contains any waste products, or exerament, or other discharge
from the bodies of human beings or animals; a substance harmful to the public health, animal or

aquatic life, or the use of water for domestic water supply or for recreation, or u substance which
constitutes pollution to the waters of the Commonwealth under the Clean Streams Law (35 P.5,
691.1 < 691.1001),

SEWAGE ENFORCEMENT OFFICER (5EQ) - Any person gertified by the State Board for the
Certification of Sewnge Enforcement Officers. A applicable to the permitting of on=lot sewage
disposal systems, such definition shall include any person certified as above and who is
employed by the Chester County Health Department (CCHID) to administer the provisions of this
Ordinanee, the provisions of the Act, and the regulations in PA Code Title 25, Chapters 71, 72,

and 73,

SEWAGE FACILITIES - Any method of sewage collection, conveyanece, treatment, nnd
disposal, which will prevent the discharge of unireated or inadequately treated sewage into the
waters of this Commonwealth, or otherwise provide for the safe treatment and disposal of
sewnge or other waste,

SEWAGE MANAGEMENT PROGRAM =~ A comprehensive set of legal and administrative
requirements encompassing the requirements of this Article and other administrative

requirements adopied by the Township to effectively enforee and ndminister this Article.

SINGLE AND SEPARATE OWNERSHIP - The ownership of a lot by one or more persons,
which ownership 15 separate and distinct from that of any abutting or adjoining lot,

SOIL ABSORPTION SYSTEM - An an-lot system that uses the renovative capacity of the soil
for final treatment of the efMuent. All SEO permitted systems, except relention tank systems, are
so1l absorption systems,

SUBDIVISION - The division or redivigion of a lot, tract or other pareel of land into two or
more lots, tracts, parcels or other divisions of land including changes in existing lot lines, The



enumerating of lots shall include as a lot that portion of the original tract or tracts remaining after
other lots have been subdivided therefrom,

TOWNSHIP - Honey Brook Township, Chester County, Pennsylvanin,

TREATMENT TANIK = A watertight tank designed 1o retain sewage long enough for satisfaclory
bacterial decomposition of the solids to take place, The term includes the following:

SEPTIC TANK « A treatment tank that provides for anagrobic decomposition of sewage
prior o 1% discharge to an absorption area, .

AEROBIC SEWAGE TREATMENT TANK - A mechanically aerated treatment tank
that provides acrobic biochemical stabilization of sewage prior to its discharge to an
absorption area.

SECTION 1L Applicability; Permits Required

A. The provisions of this Article shall apply to all existing on-lot sewage disposal systems,
as well as all new systems proposed and permitted by the SEO within the Township.

A, All individual or comimunity on-lot systems, regardless of the size of the lot, tract, or
parcel on which they are proposed to be constructed, are subject 1o issuance of a permit
by the SEO pursuant to the requirements of this Ordinance, the Act and Regulations,

C, Building or zoning permits shall not be issued for any building, or improvement to real
property to be serviced by an on=lot system, prior to receiving a permit for the installation
of the ons=lot s¥slem from the SEO.

1. All system components including absorption areas shall be located on the same lot, truct,
or pureel as the structure they will serve. Systems or components cannot be located on a
separately deeded parcel, regardless of the parcel’s ownership, or through means of an
easement, right-of-way ar other instrument, unless approved by the SEO and the

Township.

E. All planning modules proposing individual or community sewage systems which require
a DEP permit shall include a provision granting the Township and its agents the right 1o
enter the premises to ingpect the construction and/ or operation of the DEP permitied
system, and if the system is not being constructed or operated according to the permitted
design, issue  stop work order or revoke the occupancy permit until construction or
operation is brought into compliance with the permit,

I, No on-lot system shall be altered, extended, augmented, modified or repaired without the
imsuance of a repair permit by the SEO,



Mo on-lot system shall be used or loaded in a manner which is inconsistent with the
permit that was issued to authorize that system's installation,

Permit applications for on-lot systems which include electronically, mechanically,
hydraulically or pneumatically operated or controlled devices shall be nccompanied by
the respective manufacturer’s recommended maintenance schedule and product
specifications,

Permit applications for which the provisions of Section V. A, apply shall include a fully
exceuted maintenanee contract indicating the person ot company responsible to carry out
the required maintenance, the maintenance schedule, and a provision that if the contract
i terminated the owner shall provide the Township with the new maintenance contract
within thirty (30) days.

SECTION 1V, Replacement Areas

A.

13.

[,

A replacement area shall be required for all proposed or existing lots on which a dwelling
or structure providing sanitary facilities is proposed to be constructed which are intended
to be serviced by a soil absorption system, except an IRSIS. All replacement arens shall
be subject to testing and confirmation by soils testing that the replacement area meets the
minimum standards established in the PADEP regulations for soil absorption systems,
When required, the testing for a replacement area shall be conducted and the results
provided to the Township prior to the approval of any plan of subdivision or land
development. No replacement area shall be required for any application involving the
replacement of an existing malfunctioning system unless required by the SEO,

Allowance of open land for the replacement area, without performance of appropriate soil
testing to verify suitubility of the land for a replacement area, shall not constitute

compliance with the requirements of this Section,

The location of the primary and replacement areas shall be delineated and identified as an
ahsorption area an the plot plans, maps o