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EXECUTIVE SUMMARY 
 

This Act 537 Sewage Facilities Plan Update has been prepared to address the present and future 
sewage disposal needs of Upper Makefield Township, Bucks County, Pennsylvania.  The existing 
Upper Makefield Township Act 537 Plan has not been revised since its completion in 1979.  This 
Plan Update has been prepared in accordance with 25 PA Code, Chapter 71, “Administration of 
Sewage Facilities Planning Program.” 
 
This Plan Update addresses sewage disposal needs for the entire Township, which includes 
private on-lot sewage disposal systems, private small flow treatment facilities, and Township-
owned public sewerage facilities.  In conjunction with the preparation of this Plan Update, various 
Federal, State, and Local planning documents and reports related to wastewater planning issues 
affecting Upper Makefield Township were reviewed, and an extensive evaluation of surface 
hydrology,  soils, geology, topography, water quality, environmental impacts, on-lot sewage 
disposal, existing sewage facilities, future growth, zoning, land planning, and land conservation 
was performed.  Meetings and file reviews were conducted with Bucks County Health Department 
(“BCHD”) representatives to identify any “Needs Areas” in the Township with histories of 
malfunctioning on-lot sewage disposal systems.  The Township commissioned the performance of 
detailed On-Lot Sewage Disposal System Surveys by an independent consultant to thoroughly 
evaluate present conditions within the Needs Areas that were identified by the Health 
Department.  Additionally, during the course of the Plan Update preparation, the Township had 
numerous discussions and attended several meetings with Pennsylvania Department of 
Environmental Protection (“PA DEP”) representatives to obtain initial input/feedback concerning 
the potential short-term and long-term sewage disposal alternatives that have been developed for 
the identified Needs Areas.   
 
The most significant findings/conclusions that were reached in conjunction with the preparation of 
this Plan Update are summarized below: 
 
A. Short-Term and Long-Term Sewage Disposal Needs Assessment 
 

• The majority of properties within the Township are served by On-Lot Sewage 
Disposal Systems (“OLDS”).  With the exception of isolated instances, based upon 
the evaluation performed in conjunction with this Plan Update, the continued use of 
OLDS will address the long-term sewage disposal needs of the majority of 
properties within the Township. 

 
• In conjunction with the continuing use of OLDS within the Township, it is essential 

that the Township continue to implement its Sewage Management Program, which 
includes enforcement of its OLDS Ordinance.  The OLDS Ordinance (Upper 
Makefield Township Code, Chapter 18) includes the following requirements that 
apply to all areas of the Township: 

 
a) Required pumping of OLDS at a minimum of every three years. 
 
b) Pumper/Inspector report to be completed and given to property owner after 

each inspection; form to be forwarded to Township when repairs are 
required, or a malfunction is observed. 
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c) Educate property owners about OLDS and proper operation and 
maintenance procedures through website, newsletter, and pamphlets 
available at the Township. 

 
The Sewage Management Program is administered and enforced by the Township 
Code Enforcement Office.  No additional Township personnel will be required, 
even with the proposed OLDS Ordinance amendments described in this Plan 
Update. 

 
• The existing sewage facilities consisting of private and/or community treatment 

plants or public sewage treatment facilities that currently serve specific properties 
or areas within the Township were evaluated and determined to be adequate to 
satisfy current/future sewage disposal needs of the properties and/or areas served.  
Current operation and maintenance requirements for these facilities should be 
continued. 

 
• At the outset of the Act 537 Plan Update process, the Township had contacted the 

BCHD requesting that the Health Department identify any “Needs Areas” within the 
Township that were experiencing problems with the functioning of existing OLDS.  
The BCHD had initially identified two specific areas in the Township with histories 
of OLDS functioning problems, namely the Taylorsville and Dolington Areas.   

 
 In response to the input received from the BCHD, the Township reviewed all 

Health Department records concerning OLDS within the Taylorsville and Dolington 
Areas to determine the severity of the OLDS functioning problems in each area.  
During mid – late 2012, the Township performed an exhaustive review of BCHD 
records for the Taylorsville and Dolington Areas, found the available information to 
be incomplete and/or inconsistent and, therefore, determined that the BCHD 
records would not conclusively document the severity of OLDS functioning 
problems within each area. 

 
 Based on the results of the BCHD records research, and in an effort to more 

accurately establish the current OLDS functioning conditions, the Township 
commissioned an intensive OLDS Survey of all properties located within the 
Taylorsville and Dolington Areas, where authorization was obtained from the 
affected property owners. 

 
 The conclusions reached in conjunction with the OLDS Survey that was performed 

within the Taylorsville Area were that the majority of existing OLDS appear to be 
functioning properly with no indications of widespread problems.  The OLDS 
functioning problems noted during the survey were limited to three properties, and 
it was determined that there were viable OLDS solutions that would be available to 
address the specific problems noted at each of the three properties. 

 
 The conclusions reached in conjunction with the OLDS Survey that was performed 

within the Dolington Area were not as favorable with regard to the continuing use 
of potential OLDS alternatives for addressing the long-term sewage disposal needs 
of the area as compared to the Taylorsville Area.  A relatively higher number of 
properties within the Dolington Area were noted as having periodic problems with 
the functioning of their primary OLDS thereby relying on supplemental holding 
tanks to address seasonal conditions.  Additionally, a number of properties are 
served by OLDS that were constructed in the 1950s – 1960s that would not meet 
current PA DEP design and siting guidelines due to inadequate setbacks/isolation 
distances, limiting zone restrictions, etc., which would also affect the viability of 

2 



potential OLDS solutions in the event future problems develop.  Nevertheless, 
based upon the results of the OLDS Survey, the functioning of existing OLDS 
within the Dolington Area is being properly managed at this time by the affected 
property owners in that no widespread indications of OLDS malfunctioning 
conditions were noted, and the associated groundwater quality evaluation revealed 
no contamination concerns related to potential OLDS malfunctions.   

 
• The following alternatives were developed to address the short-term and long-term 

sewage disposal requirements for the two (2) Needs Areas that were 
identified/evaluated in conjunction with this Plan Update:  

 
1. Taylorsville Area – The short-term sewage disposal needs of this area will 

be addressed during the Five-Year Planning Period by improving the 
performance of existing OLDS through water conservation, increased 
system oversight/maintenance, educating property owners on OLDS 
use/maintenance and amendment of the Township’s OLDS Ordinance to 
incorporate additional maintenance provisions specific to the Area.  
Immediate sewage disposal needs will also be addressed by repair and/or 
replacement of the limited number of OLDS (noted during the OLDS 
Survey) with operational problems, utilizing potential OLDS solutions with 
input/assistance from the BCHD.  If this short-term approach is found to be 
effective after five years of implementation, it will be considered to also 
satisfy the long-term sewage disposal needs of the area for the Ten-Year 
Planning Period.   

 
2. Dolington Area – The short-term sewage disposal needs of this area for the 

Five-Year Planning Period can be effectively addressed through water 
conservation, increased system oversight/maintenance, educating property 
owners on OLDS use/maintenance and amendment of the Township’s 
OLDS Ordinance to incorporate additional maintenance provisions specific 
to the Dolington Area.  The Township will also provide input to the property 
owners where the recent OLDS Survey identified operational problems, 
with regard to potential OLDS solutions with input/assistance from the 
BCHD. 

 
Upon considering such factors as public and private implementation costs, 
ongoing operation and maintenance costs/ responsibilities, anticipated 
reliability/performance, and consistency with prior Township 
planning/policies, it was determined that Alternative #6; STEP System/ 
Centralized Treatment System with Stream Discharge Effluent Disposal 
(Refer to Figure 28) would be the preferred option to address the long-term 
sewage disposal needs of the Dolington Area. 
 
During the short-term (5 Year) planning period of this Plan Update, the 
Township is committed to continuing to work to refine the preferred long-
term sewage disposal alternative in an effort to reduce currently projected 
costs that would be imposed on the affected property owners.  
Subsequently, during the initial stage of the long-term (10 Year) planning 
period of the Plan Update, the Township will re-assess the currently 
identified long-term sewage disposal alternatives, identify any new 
alternatives that may be available based upon changes in current 
conditions and/or technology that may potentially occur over the short-term 
planning period, and initiate the administrative, legal, engineering, and 
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procedural efforts associated with the implementation of the selected long-
term sewage disposal alternative for the Dolington Area.   

 
B. Municipal Commitments 

 
Upper Makefield Township has the necessary staff and administrative resources required 
to continue the existing Sewage Management Program throughout the Township 
(including the proposed additional requirements for Taylorsville and Dolington Areas) as 
well as implement the long-term sewage disposal alternatives proposed in conjunction 
with this Plan Update.  Administrative management of Upper Makefield’s water and sewer 
systems and Sewage Management Program is addressed by the Township’s Code 
Enforcement Department.  The costs of administration are budgeted annually by the 
Township at which time future needs are anticipated. 

Implementation of the short-term and long-term sewage disposal alternatives discussed 
herein will be through the existing Township administrative structure and no new 
departments or authorities will be required. 

 
C. Implementation Schedule 

 
1. Taylorsville Area Implementation Schedule: 
 

Activities associated with the implementation of the selected alternative to address 
the short-term sewage disposal needs for this area during the Five-Year Planning 
Period are scheduled to commence immediately after approval of this Plan Update 
by PADEP.  If this short-term approach is found to be effective after five years of 
implementation, it will continue and will be considered to also satisfy the long-term 
sewage disposal needs of the area for the Ten-Year Planning Period. 

 
2. Dolington Area Implementation Schedule: 
 

Activities associated with the implementation of the selected alternative to address 
the short-term sewage disposal needs for this area during the Five-Year Planning 
Period is scheduled to commence immediately after approval of this Plan Update 
by PADEP.   
 
During the short-term (5 Year) planning period of this Plan Update, the Township is 
committed to continuing to work to refine the preferred long-term sewage disposal 
alternative in an effort to reduce currently projected costs that would be imposed 
on the affected property owners.  Subsequently, during the initial stage of the long-
term (10 Year) planning period of the Plan Update, the Township will re-assess the 
currently identified long-term sewage disposal alternatives, identify any new 
alternatives that may be available based upon changes in current conditions and/or 
technology that may potentially occur over the short-term planning period, and 
initiate the administrative, legal, engineering, and procedural efforts associated 
with the implementation of the selected long-term sewage disposal alternative for 
the Dolington Area. It is projected that a long-term sewage disposal alternative for 
the Dolington Area will be accomplished within the Ten-Year Planning Period, by 
January 2026.   
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I – PREVIOUS WASTEWATER PLANNING 
  
A.1 Previous Planning undertaken under Sewage Facilities Act   
  

The Upper Makefield Township Board of Supervisors adopted an Act 537 Sewage 
Facilities Management Plan (Plan) prepared by Roy F. Weston, Inc. dated June 1979 
(“1979 Plan”).  Previous planning had been the Bucks County Sewage Facilities Plan 
adopted in 1970, which acted as 537 planning for a number of municipalities including 
Upper Makefield Township.   

  
 All of the programs recommended in the 1979 Plan have been carried out in accordance 

with the approved implementation schedule. This Plan Update is being prepared to 
account for changing growth patterns and the resultant sewer service needs within the 
Township. Refer to Figure 1 for a map of Upper Makefield Township, which is the study 
area for this Plan Update.  

  
 Taken together, the 1979 Plan and subsequent resolutions, ordinances, planning 

modules, and planning “exemptions” approved by the Pennsylvania Department of 
Environmental Protection (“PADEP”) established the Township’s Sewage Management 
Program to date. There are no sewer authorities having jurisdiction of facilities located 
within Upper Makefield Township.   

  
 All changes to the 1979 Plan since its adoption have occurred as the result of planning 

modules and planning “exemptions” as approved by PADEP.  
  
A.2 Other Planning  
  
 Various plans have been approved by other entities that deal directly with growth in the 

region including Upper Makefield Township, and indirectly with sanitary sewage 
management, besides Upper Makefield Township’s 1979 Plan. Planning on the 
Township level includes the Upper Makefield Subdivision and Land Development 
Ordinance (1977, last revised in 2006), Newtown Area Joint Municipal Zoning Ordinance 
(2006), Newtown Area Joint Comprehensive Plan (2009), the Comprehensive Park and 
Recreation Plan (1998), establishment of Agricultural Security Zones (1991), and Open 
Space Land Acquisitions. There are several County level plans including the Bucks 
County Wastewater Facilities Plan (1989), the Bucks County Comprehensive Plan 
(2011), the Bucks County Natural Areas Inventory (2011), and the Bucks County Land 
Use Plan (1996).  

  
The Newtown Area Joint Comprehensive Plan (“NAJCP”) (2009) proposes sewage 
facilities planning as the primary method for implementing regional land use and ground 
water protection policies. While recognizing that different areas and types of 
development will require different types of collection, conveyance, and treatment the 
NAJCP emphasizes the need to balance ground water withdrawals with recharge.  

  
 The Bucks County Wastewater Facilities Plan (“BCWFP”) (1989) updates the 1960 

Master Plan for Sewage Facilities and 1970 Sewerage Facilities Plan. The BCWFP 
inventoried all wastewater facilities in the County and projected flows until 2010.  From 
these findings a program was developed to meet the County sewer needs through 2010. 
In this plan it was proposed that a portion of flow from Upper Makefield Township would 
be treated at the New Hope Sewage Treatment Plant.  
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The Bucks County Comprehensive Plan (“BCCP”) (2011) was developed based upon 
the concept of meeting economic needs while protecting public health and conserving 
natural resources. The Infrastructure and Basic Services section of the BCCP addresses 
wastewater planning and encourages a sustainable use plan to conserve, enhance, and 
manage water resources of the County. The BCCP also advocates pretreatment of 
industrial sewage, and proper operation and maintenance of existing and future facilities 
including repair of failing on-lot sewage disposal systems. The BCCP recommends on-
lot sewage disposal systems for rural regions of the County.  
  
The Bucks County Natural Areas Inventory (“BCNAI”) (2011) was developed to identify 
and locate significant natural resources. The BCNAI also stresses the need to protect 
these resources and balance development with protection of resources.  
  
The Bucks County Land Use Plan (“BCLUP”) (1996) stresses the need for preservation 
and creation of amenities such as open space, natural areas, historic sites, and 
recreational facilities. The BCLUP also provides methods for managing growth by 
emphasizing that any development project is not only a benefit to the owner, but also is 
an asset to the community. The BCLUP outlines methods for siting, design, and 
maintenance of wastewater treatment plants. According to the document, in order to 
reduce human and environmental risks related to unplanned growth, the following items 
should be evaluated:  
  
• Existing environmental conditions  
• Consistency of the proposed development with the land use component of the 

Municipality’s Comprehensive Plan  
• Costs and benefits analysis of the proposed sewage facilities  
• Analysis of the environmental impacts related to the proposed facilities  
• The ability of the selected facility to expand or adapt to future needs  
• Compliance of the facility with regulatory requirements.  
 
 The Plan to Preserve Upper Makefield Township Farmland & Open Space (PPF&OS”) 
(1998) was developed to preserve the farmland and open space of the Township. In 
order to do this, the Township has procured bonds and has instituted plans and 
programs to guide decision-making policies regarding the distribution of the money 
realized from the bonds. Part of the reason for the PPF&OS and the bonds was the 
community’s desire to maintain the character of the Township in the face of development 
pressure. Specific regulations that assist in achieving the ends put forth by the plan 
include the following:  
  
• Subdivision Land Development  
• Land Dedication for Parks  
• Performance Zoning and Specific Variance Procedures  
• On Lot Disposal Systems  
• Natural Resources Protection District  
• Erosion and Sedimentation Control  
• Woodland Preservation  
• Wetlands 
• Significant Features  
• Floodplains  
• Steep Slopes  
• Buffer Zones  
• Storm Water Management Ordinance  
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• Tree Protection Ordinance  
• Ground Water and Well Construction Ordinances  

 
Open Space and Park Land has been increased in recent years through acquisition of 
land along with approval of new land developments. As of January 2014, the Township 
has 5,190 acres of preserved open space (37.7% of Township acreage), with the 
remaining land zoned for agriculture or conservation, residential, or village commercial.    
  

A.3  Anticipated planning required by a Chapter 94 Corrective Action Plan  
  

There are no current or future projects that are anticipated, planned, or approved under 
a Chapter 94 Corrective Action Plan.  

  
A.4 Development and improvements accomplished through Planning Modules  
  

Planning Modules are a method of revising a municipality’s Act 537 Sewage Facilities 
Plan. Planning Module applications are normally completed by a developer and 
submitted by the Township for review/processing.  The process includes sending a 
mailer application to the PADEP for a preliminary review/evaluation.  If the proposed 
project falls within certain guidelines, the Planning Module requirement can be waived.  
Should the project not receive a waiver, a complete Planning Module Application must 
be submitted.    
  
Developments that have approved or pending planning modules include those shown on 
Table 1.  
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Table 1 
Pending and DEP Approved Planning Modules as of February 2014 

Project Name Proposed 
Lots 

Marginal 
Soils 

Component 
No. 

Pending/ 
DEP 

Approved 

Lots 
Remaining 

to be 
Developed 

Ryan Property 2 No 1 Approved 2 
Cipullo Property 2 No 1 Approved 0 

Inderitzen Property 2 No 2 Approved 1 
Dziekonski Property 1 No Exemption Approved 0 

DiPippo Property 2 Yes Exemption Approved 1 
Creeks Bend * 12 Yes Exemption Approved 6 

Schoenung Property 1 No Exemption Approved 0 
Tierney Property 4 No 2 Approved 4 

Merrick Farm- Lot 8 1 No 1 Approved 0 
Merrick Farm- Lot 1 1 No 2 Approved 0 

Riss Property 2 Yes 1 Approved 1 
Yates Property 7 Yes 1 Approved 7 

Bicakcioglun Property* 1 No 2 Approved 0 
Matheson Property* 1 No 1 Approved 0 

Dudley Property 2 Yes 1 Approved 1 
Sager Tract 2 Yes - Approved 1 

Vintage Farm 22 No 2 Approved 10 
Slack Tract 8 No 1 Approved 8 

London Court* 12 Yes 2 Approved 4 
Price Property 2 Yes - Approved 1 
Reese Tract 3 Yes - Approved 2 

Vintage Farm- Lot 1* 1 No - Approved 0 
Zogorski Tract* 3 No 1 Approved 3 

Dutchess Farms* 68 N/A 3 Approved 39 
White Farm 80 N/A 3 Approved 80 
Melsky Tract 45 N/A 3 Approved 45 
Gray Tract* 96 N/A 3 Approved 96 

Giagnacova Property 1 No Exemption Approved 0 
Alden Property 1 No Exception Approved 0 

Foster Property (Lot 2) 1 No Exemption Approved 0 
Calkins Property 2 No 2 Approved 0 

Grillo Property (Zaveta) 1 No 2 Approved 0 
Ryan Subdivision (Lot 1) 1 No 2 Approved 0 

Cohen Subdivision 2 No 1 Approved 1 
Hritz Property 1 No Exemption Approved 0 

Vizza Subdivision 2 No 1 Approved 1 
Mooradian Property 1 Yes 1 Approved 0 

 

* Projects under construction. 
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II – PHYSICAL CONDITIONS AND DEMOGRAPHIC ANALYSIS 

 A.  Regional Setting  
  

Upper Makefield Township is located along the Delaware River in central Bucks County.  
The Township consists of 21.7 square miles and is bordered by five municipalities and 
the Delaware River.  As shown in Figure 1 – Township Map, the Township is bordered 
by Solebury Township on the north, Buckingham and Wrightstown Townships on the 
west, Newtown and Lower Makefield Townships along the south, and the Delaware 
River to the east.  State Routes located in the Township are Route 32, Route 232, and 
Route 532.  
  
The majority of the Township is served by on-lot sewage disposal systems and private 
wells.  Public sewer and public water systems serve the three residential developments 
of Heritage Hills, Traditions, and Lakeside.  The Dutchess Farms Development is also 
served by a centralized sewer system.  Upper Makefield Township maintains these 
public facilities.  
  
Upper Makefield Township has been historically characterized as an open rural 
municipality, however, economic and cultural patterns have closely linked the Township 
with nearby Trenton, NJ, and it is considered as an integral part of the Philadelphia 
Metropolitan Area.  The Township is within commuting distance of several major 
employment centers, such as Trenton, NJ, New York, NY, and Wilmington, DE, in 
addition to Philadelphia, PA.  In addition to the Amtrak rail line and the New Jersey 
Turnpike, Interstate Route 95 has greatly enhanced its accessibility to the northeastern 
population corridor.  
  
As there are a limited number of employment opportunities within the municipality, 
Upper Makefield Township has become a bedroom community for daily commuters.  
During the last quarter of the 20th century, movement of both population and business 
activities into the suburban regions of the metropolitan centers, including the 
Philadelphia-Trenton region, has been accelerated.  Bucks County, because of its 
central location within the greater northeastern United States area, has attracted 
substantial development and growth.  
  
Over the past several years, the development of communities for active adults has 
become a trend within area municipalities.  These communities often provide for an 
increase to the local tax base with relatively low demand on Township resources.   

  
B.  Surface Hydrology  
  

Surface water drainage in the Township is to the Delaware River through four drainage 
basins (Refer to Figure 2).  

  
1.      Pidcock Creek  
2.      Jericho Creek  
3. Houghs Creek  
4.  Dyers Creek  
 
Of these four basins, Jericho and Houghs Creeks drain directly to the Delaware River 
within Upper Makefield Township.  Prior to entering the Delaware River, Pidcock Creek 
and Dyers Creek flow through Solebury and Lower Makefield Townships, respectively.  
In addition to the Delaware River and the Delaware Canal, Jericho Creek, Houghs 
Creek, Pidcock Creek, Dyers Creek and a few other unnamed streams and ponds 
comprise the surface water bodies in Upper Makefield Township. 
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C.  Soils  

  
The 2008 Soil Survey Geographic (“SSURGO”) database for Bucks County, 
Pennsylvania describes the 31 different soil series in Upper Makefield Township. The 
soil survey characterizes the soil and the material in which it formed.  Soil properties can 
change within short distances.  Some soils are seasonally wet or subject to flooding.  
Some are shallow to bedrock.  Clayey or wet soils are poorly suited to use as septic 
absorption fields.  The following paragraphs detail the taxonomic class, the parent 
material, the landform, permeability, drainage and the depth of soils within Upper 
Makefield Township.    
  
Figure 3 details the mapped soils in the Township per the United States Department of 
Agriculture (“USDA”) – Natural Resources Conservation Service.  Figure 4 shows the 
areas mapped as prime farmland or farmland of statewide importance.    
  
With regard to on-lot sewage disposal feasibility, one way to assess soils is divide the 
soil drainage class into well-drained, moderately well-drained, somewhat poorly drained, 
and poorly drained categories.  In-ground systems are generally installed in well-drained 
soils; sand mounds in moderately well-drained soils; and individual residential spray 
irrigation system (“IRSIS”) in somewhat poorly drained soils; while poorly drained soils 
are unsuitable for the aforementioned types of on-lot sewage disposal systems.  Refer to 
Figure 5 for areas of the Township that may be suitable for on-lot sewage disposal 
systems per soil drainage classifications.   
  
The following is a summary of the various soil series that exist within Upper Makefield 
Township: 
 
Abbottstown Series  
  
The Abbottstown soil is a fine-loamy mixed, mesic Aeric Fragiaqualf consisting of 
angular and subangular channers of residuum from acid red shale, siltstone and 
sandstone.  Its natural position in the landform is foot slopes of uplands in valleys of the 
piedmont.  Its permeability is moderate above the fragipan, slow in the fragipan, and 
slow to moderately slow below the fragipan.  It is somewhat poorly drained.  It is deep, 
moderately deep to the fragipan.  
  
Alton Series  
  
The Alton soil is a loamy-skeletal, mixed, mesic Dystric Eutrochrept consisting of well-
rounded through sub-rounded gravels and cobbles of mixed igneous, sedimentary and 
metamorphic rocks of alluvium and glacial outwash from dominantly hard acid rock.  Its 
natural position on the landform is interfluves and shoulders of side and nose slopes of 
alluvial fans and terraces in the northern coastal plain.  Its permeability is rapid above 40 
inches and ranges from rapid to slow in the substratum and is well to somewhat 
excessively drained.  It is very deep, moderately deep to sandy skeletal plain material. 
 
Amwell Series  
  
The Amwell soil is a fine-loamy, mixed, mesic Aquic Fragiudalf consisting of angular and 
subangular gravels through channers of mixed metamorphic and sedimentary rocks of 
colluvium derived from gray metamorphic shale, siltstone and igneous rocks.  Its natural 
position in the landform is dissected hill slopes with broad long slopes of low relief.  Its 
permeability is moderate above the fragipan and slow to moderate in the fragipan.  It is 
very deep and somewhat poorly drained. 
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Bedington Series  
  
The Bedington soil is a fine-loamy, mixed, mesic Typic Hapludult consisting of angular 
and subangular channers and flagstones of siltstone, shale and sandstone.  Its natural 
position on the landform is summits, side slopes and shoulders of hills on uplands in 
shale hills.  Its permeability is moderate.  It is well drained.  
  
Bowmansville Series  
  
The Bowmansville soil is a fine-loamy, mixed, nonacid, mesic Aeric Fluvaquent 
consisting of well-rounded through sub-rounded gravel, cobble and pebble size 
sandstone, siltstone and shale of alluvium of mixed origin of reddish basic rocks.  Its 
natural position on the landform is along perennial streams and flood plains.  Its 
permeability is moderate in the surface, moderately slow to moderate in the subsoil and 
moderately rapid in the substratum.  It is very deep and somewhat poorly drained.    
  
Brownsburg Series  
  
The Brownsburg soil is a coarse-loamy, mixed, mesic Typic Hapludalf consisting of 
angular and subangular channers of metamorphic shale, siltstone and sandstone of 
loess deposits over red shale and siltstone residuum.  Its natural position on the 
landform is summits and back slopes of hills.  Its permeability is moderate.  It is deep 
and well drained.    
  
Buckingham Series  
  
The Buckingham soil is a fine-loamy, mixed, mesic Aeric Fragiaqualf consisting of well-
rounded through subangular gravels, cobbles and channers of metamorphic and 
sedimentary shale, siltstone and sandstone of colluvium and alluvium derived from gray 
and red shale, siltstone and sandstone material eroded from adjacent uplands.  Its 
natural position on the landform is on head slopes, in drainage ways, and in u-shaped 
valleys of hills.  It is somewhat poorly drained.  It is very deep and moderately deep to 
the fragipan.  Its permeability is moderate above the fragipan, slow in the fragipan and 
slow to moderately slow below the fragipan.  
  
 Chalfont Series  
  
The Chalfont soil is a fine-silty, mixed, mesic Aquic Fragiudalf consisting of angular and 
subangular gravels and channers of shale, siltstone and sandstone with a loess mantle 
overlying weathered residuum of red shale and sandstone.  Its natural position on the 
landform is in concave foot slopes and loess hills.  Its permeability is moderate above 
the fragipan, slow in the fragipan and slow to moderately slow in the substratum.  It is 
somewhat poorly drained.  It is very deep and moderately deep to the fragipan.  
  
Culleoka Series  
  
The Culleoka soil is a fine-loamy, mixed, mesic Ultic Hapludalf consisting of angular and 
subangular channers and flagstones of shale, siltstone and sandstone derived from 
residuum or colluvium from gray and black shale plus fine grain sandstone or siltstone, 
generally formed on the Lockatong formation.  Its natural position on the landform is mid 
and upper sides of ridges and hillsides in the piedmont.  Its permeability is moderate to 
moderately rapid in the A, moderate in the B and slow to very slow in the bedrock.  It is 
well drained.  
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Delaware Series  
  
The Delaware soil is a coarse-loamy, mixed mesic Typic Dystrochrept consisting of well-
rounded through sub-rounded gravels and cobbles of sandstone derived from glacial 
outwash and alluvium.  Its natural position on the landform is nearly level interfluves and 
back slopes of side slopes on terraces of the Delaware River valley.  Its permeability is 
moderate to rapid.  It is very deep and well drained.    
  
Doylestown Series  
  
The Doylestown soil is a fine-silty, mixed, mesic Typic Fragiaqualf consisting of angular 
and subangular gravels and channers of shale and siltstone derived from silty materials, 
presumably loess, over soil materials weathered from a variety of parent materials, but 
principally red shale.  Its natural position on the landform is on foot slopes and toe 
slopes of nearly level to gently undulating drainage ways and broad basins.  Its 
permeability is moderate in the upper part of the solum and slow to moderately slow in 
the lower part.  It is deep and poorly drained.   
  
Duncannon Series  
  
The Duncannon soil is a coarse-silty, mixed, mesic, Ultic Hapludalf consisting of angular 
and subangular gravels and channers of shale, derived from silty to very fine sandy loam 
material, presumed to be loess, overlaying a variety of residuum materials and stream 
deposits.  Its natural position on the landform is interfluves of uplands.  Its permeability is 
moderate.  It is very deep and well drained.    
  
Fluvaquents Series  
  
The Fluvaquents soil is classified only at the subgroup level due to high variability, but 
consists of well-rounded to subangular gravels, cobbles, boulders and channers of 
diabase, shale and sandstone, derived from alluvium from mixed igneous, metamorphic 
and sedimentary rocks.  Its natural position on the landform is nearly level toe slopes of 
head slopes in flood plains.  It has distinctive bar and channel features in dendritic 
patterns, hummocks from wind throws, closed depressions adjacent to natural levees, 
such as small islands within the Delaware River.  Its permeability is moderately slow to 
moderate in the upper part of the soil and moderately slow to rapid in the upper part of 
the substratum and moderately slow to very slow in the lower part of the substratum, 
and moderately slow to moderately rapid in the buried layers, if present.  It is somewhat 
poorly to very poorly drained.  It is very deep, and moderately deep to impermeable 
layers.  
 
Fountainville Series  
  
The Fountainville soil is a fine-silty, mixed, mesic Oxyaquic Fragiudalf consisting of 
angular and subangular gravels and channers of sedimentary and metamorphic shale, 
siltstone and sandstone derived from loess deposits over red or brown shale and 
siltstone residuum.  Its natural position on the landform is interfluves and back slopes 
and foot slopes of side and head slopes of hills.  Its permeability is moderate above the 
fragipan and slow to moderately slow in the fragipan.  It is moderately well drained.  It is 
deep and moderately deep to the fragipan.  
  
Hatboro Series  
  
The Hatboro soil is a fine-loamy, mixed, nonacid, mesic Typic Fluvaquent consisting of 
well-rounded gravels and cobbles of gneiss or quartzite derived from alluvium washed 
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from schist, gneiss and quartzite parent materials.  Its natural position on the landform is 
toe slopes on nearly level flood plains.  It distinctively is dissected with channel and bar 
features subject to common flooding.  Water stands on the surface sometimes for very 
brief periods during heavy rains and after spring thaw.  Its permeability is moderate in 
the solum and moderately rapid in the substratum.  It is very deep and poorly drained.    
  
Klinesville Series  
  
The Klinesville soil is a loamy-skeletal, mixed, mesic Lithic Dystrochrept consisting of 
angular and subangular gravels and channers of shaley siltstone and sandstone derived 
from red shale and siltstone residuum.  Its natural position on the landform is broad 
hilltops and hillsides of rolling hills, ridges and mountain valleys.  Its permeability is 
moderately rapid in the upper part and slow to moderate in the substratum.  It is shallow 
and somewhat excessively drained.    
  
Lansdale Series  
  
The Lansdale soil is a coarse-loamy, mixed, mesic Typic Hapludult comprised of 
subangular gravels and cobbles of sandstone derived from residuum of sandstone.  Its 
natural position on the landform is side slopes and ridges of nearly level to steep 
uplands in the piedmont.  Its permeability is moderately slow to moderate in the A 
horizon, moderately slow to moderately rapid in the B horizon, moderately rapid in the 
substratum and moderately slow in the bedrock.  It is deep and well drained.   
 
Lawrenceville Series  
  
The Lawrenceville soil is a fine silty, mixed, mesic Typic Fragiudalf consisting of angular 
and subangular channers of shale, siltstone and sandstone derived from loses from 
shale-siltstone material over residuum from shale siltstone material.  Its natural position 
on the landform is on side slopes of uplands.  Its permeability is moderate.  It is 
moderately well drained.  It is very deep, moderately deep to fragipan.  
  
Lehigh Series  
  
The Lehigh soil is a fine-loamy, mixed, mesic Aquic Hapludalf comprised of angular and 
subangular channers and cobbles of diabase, shale and siltstone, derived from 
residuum or colluvium from metamorphosed shale and sandstone.  Its natural position 
on the landform is on lower slopes of hills in uplands.  Its permeability is moderate in the 
surface and slow in the subsoil and substratum.  It is a deep soil and moderately well 
drained.  
  
Mount Lucas  
  
The Mount Lucas soil is a fine loamy, mixed mesic Aquic Hapludalf comprised of 
rounded and sub-rounded gravels and cobbles of diabase, derived from residuum and 
colluvium from diabase.  Its natural position in the landform is on foot slopes and 
drainage ways in the uplands.  Its permeability is moderate in the surface horizons, slow 
to moderately slow in the subsoil and slow to moderately rapid in the substratum.  It is a 
very deep soil and is moderately well drained to somewhat poorly drained.    
  
Nanticoke Series  
  
The Nanticoke soil is a fine-silty, mixed nonacid, mesic Typic Hydraquent comprised of 
well-rounded and rounded gravels of sandstone, derived from high n-value loamy (silty) 
estuarine deposits.  Its natural position on the landform is fresh water estuarine marshes 

18 



and depressions associated with flood plains of tidally influenced rivers and creeks in the 
mid-Atlantic coastal plain.  Its permeability is moderately slow.  It is very deep and very 
poorly drained.   
  
Neshaminy Series  
  
The Neshaminy soil is a fine-loamy, mixed, mesic Ultic Hapludalf, comprised of rounded 
and sub-rounded gravels, cobbles and stones of diabase, and is derived of residuum 
from diabase.  Its natural position on the landform is tops and sides of high hills of 
uplands.  Its permeability is moderate in the A and E horizons and moderately slow in 
the B and C horizons.  It is a deep soil and is well drained.    
  
Penn Series  
  
The Penn soil is a fine-loamy, mixed, mesic Ultic Hapludalf comprised of angular and 
subangular channers of siltstone and shale derived from residuum of red Triassic shale, 
siltstone and fine grained sandstone.  Its natural position on the landform is broad 
hilltops and hillsides of uplands.  Its permeability is moderate to moderately rapid.  It is 
moderately deep and well drained.    
  
Raritan Series  
  
The Raritan series is a fine-loamy, mixed, mesic Aquic Fragiudult comprised of rounded 
through subangular gravels and channers of sandstone, siltstone and shale, derived 
from old alluvium from red shale and sandstone.  Its natural position on the landform is 
terraces near major streams of uplands.  Its permeability is moderate above the 
fragipan, moderately slow in the fragipan, and moderate to moderately rapid below the 
fragipan.  It is moderately well and somewhat poorly drained.  It is very deep and 
moderately deep to fragipan.  
  
Readington Series  
  
The Readington soil is a fine-loamy, mixed, mesic Oxyaquic Fragiudalf comprised of 
angular and subangular channers of siltstone, shale and some quartz, derived from 
residuum and colluvium from red shale, siltstone and fine-grained sandstone.  Its natural 
position on the landform is depressions and broad drainage ways of uplands.  Its 
permeability is moderate in the Ap, Ba and Bt horizons and moderately slow in the Bx 
horizon.  It is moderately well drained.  It is deep, very deep and moderately deep to the 
fragipan.  
  
Reaville Series  
  
The Reaville soil is a fine-loamy, mixed, Aquic Hapludalf comprised of angular and 
subangular channers of shale, siltstone and sandstone derived from residuum of red 
shale, siltstone and fine grained sandstone.  Its natural position on the landform is 
depressions and broad drainage ways of uplands.  Its permeability is moderate in the Ap 
and slow in the B and C horizons.  It is moderately deep and is moderately well drained 
to somewhat poorly drained.    
  
Rowland Series  
  
The Rowland soil is a fine-loamy, mixed, mesic Fluvaquent Dystrochrept comprised of 
well-rounded through subangular gravels and channers of sandstone, siltstone and 
shale, derived from alluvium from red and brown shale, siltstone and sandstone and 
conglomerate.  Its natural position on the landform is low flood plains of nearly level 
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bottom lands in piedmont river valleys.  Its permeability is moderately slow to moderate 
in the surface, subsoil, upper substratum and moderately rapid in the lower substratum.  
It is very deep and is moderately well to somewhat poorly drained.   
  
Towhee Series  
  
The Towhee soil is a fine-loamy, mixed, mesic Typic Fragiaqualf comprised of rounded 
through subangular gravels, cobbles and channers of diabase and gneiss derived from 
colluvium or residuum from igneous rocks.  Its natural position on the landform is foot 
slopes of uplands.  Its permeability is moderate above the fragipan, slow in the fragipan 
and slow to moderately slow below the fragipan.  It is poorly drained.  It is very deep and 
moderately deep to the fragipan.  
  
Udorthents, Gravelly Series  
  
The Udorthents are well-rounded gravels and cobbles of mixed igneous, metamorphic 
and sedimentary rocks derived from sandy and gravelly alluvium and glacial outwash 
sediments from mixed sedimentary, metamorphic and igneous rocks.  Its natural position 
on the landform is nearly level to gently sloping broad flats and terraces of the mid-
Atlantic northern coastal plain.  This soil consists of areas that have been cut and filled 
during grading for roads, railroads, building site developments, recreation areas and 
other similar uses and now have been converted to lawns, playgrounds or sedimentation 
basins for aesthetic, recreational or storm water control uses in close proximity to large 
urban areas.  Its permeability is rapid to very rapid throughout.  Its drainage class is 
moderately well to somewhat excessively.  It is deep and very deep, and moderately 
deep to very deep to gravels.  
  
Washington Series  
  
The Washington soil is a fine-loamy, mixed, mesic Ultic Hapludalf consisting of rounded 
through subangular gravels of sandstone, quartz, and limestone derived from glacial fill 
overlying limestone.  Its natural position on the landform is side slopes and hilltops of 
uplands.  Its permeability is moderate in the surface and subsoil and moderate to 
moderately rapid in the substratum.  It is very deep and well drained.    
  
Weikert Series  
  
The Weikert soil is a loamy-skeletal, mixed, mesic Lithic Dystrochrept, consisting of 
angular and subangular channers of shale with some siltstone and sandstone, derived 
from residuum of interbedded gray and brown acid shale, siltstone and fine grained 
sandstone.  Its natural position on the landform is broad tops and sides of hills on 
convex uplands.  Its permeability is moderately rapid.  It is shallow and is well drained to 
somewhat excessively drained.   

  
D.  Geology  

  
Upper Makefield Township is underlain primarily by the Brunswick and Lockatong 
Formations.  Both of these formations are part of the Newark Group, a thick sequence of 
non-marine sedimentary rocks of upper Triassic to lower Jurassic age. Other geologic 
deposits found within the Township include Pre-Wisconsin/Wisconsin River terrace and 
flood plain deposits and the igneous diabase intrusions that occur within the sedimentary 
shales and argillites (Refer to Figure 6).  
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Pre-Wisconsin/Wisconsin  
  
This geologic unit is comprised of unconsolidated sand, gravel and clay deposits in the 
Delaware River terrace and flood plain.  The deposition of the unconsolidated sands, 
gravels and clays of this geologic unit corresponds to glacial activity in this area during 
Pre-Wisconsin/Wisconsin times.  These unconsolidated sediments only occur along the 
Delaware River in Upper Makefield Township.  The unconsolidated sediments overlie 
the older shales and argillites of the Brunswick and Lockatong Formations, which in this 
area occur between 25 and 50 feet below the ground surface. 
 
Diabase  
  
In Upper Makefield Township, diabase rocks can be found as igneous intrusions into the 
Triassic-age Brunswick Formation.  The intrusions are thought to have occurred in early 
Jurassic times.  Near the contact with the diabase, the Brunswick sedimentary rocks 
have been metamorphosed to dark, hard hornfels through the intense temperature of the 
igneous intrusion.  This transformation of the sedimentary rocks makes the shales and 
siltstones more susceptible to fracturing.  The diabase intrusions occur in the northern 
part of the Township, forming Jericho Mountain and Bowman Hill. Diabase rocks are 
more resistant to weathering than the sedimentary rocks in the area, which explains the 
topography and hilly terrain in Upper Makefield Township.  
  
Brunswick Formation  
  
The Brunswick Formation in Upper Makefield Township is comprised predominantly of 
soft reddish-brown, thin to thick bedded shales and siltstones with occasional fine to 
coarse-grained reddish sandstone beds.  The Brunswick sediments for the most part, 
were deposited under fluvial, oxidizing conditions.  The Brunswick Formation is part of 
the Newark Basin, an elongated northeast-southwest trending structural basin extending 
from northern Virginia to southeastern New York.  The Newark Basin is one of a series 
of disconnected extensional basins, which are found from Nova Scotia to North Carolina 
along the Atlantic Coast.  Within the Newark Group, it is problematic to establish a 
precise boundary between the formations in the group, since the change between them 
is gradational.  Near the transition with the Lockatong, the Brunswick contains hard red 
argillite and occasional layers of gray shale.  The red shales and sandstones of the 
Brunswick Formation have been altered to black hard hornfels in areas adjacent to the 
diabase intrusions.  The Brunswick shales are more easily weathered than the 
Lockatong lithofacies.  As a result, the Brunswick shales tend to form the valleys 
between the Lockatong ridges.  
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Lockatong Formation  
  
The Lockatong Formation in Upper Makefield consists mainly of dark gray to black, 
thick-bedded argillite inter-bedded with thin-layered dark shale and siltstone.  The 
dominant rock type is fine-grained argillite, but there can be variations in color and 
bedding.  The Lockatong lithofacies is usually gray to black in color, but commonly red-
brown or even red beds are also present and, in some areas, even dominant.  Within the 
same outcrop, different colors are often found, and it is not unusual to find individual 
beds showing a graded color change.  Localities with high percentage of red beds 
commonly have small shale beds along with argillite, while most of the argillite is found 
in massive blocky beds thicker than four (4) feet.  There is considerable variation in 
bedding; small and medium bedded rocks are present, and finely laminated beds are 
also found.   
 
Like the Brunswick Formation, the Lockatong lithofacies is also a member of the Newark 
Group. The Lockatong sediments were deposited in a lacustrine or swampy environment 
under reducing conditions, which is evidenced by the dark color of the rocks and the 
presence of pyrite.  Occasional ripple marks and mud cracks are also indications of a 
shallow water depositional environment.  Lockatong rocks are generally more resistant 
to weathering than the Brunswick shales and form low ridges parallel to the strike of the 
beds.  It is reported that, in Bucks County, the Lockatong Formation is as much as 4,000 
feet thick.  

  
Mixed Zone  
  
The Brunswick Formation is comprised of soft red shales and siltstones and, to a lesser 
extent, fine-grained sandstones, and the Lockatong Formation is composed 
predominantly of hard gray to black argillites.  In Upper Makefield Township, rocks of the 
Brunswick lithofacies are predominant.  The zone of inter-layering of the two formations 
(lithofacies) is referred to as the “mixed zone”, which lies between the two formations 
and consist of thick red beds of the Brunswick and thick gray beds of the Lockatong 
formations.  
  
The inter-layering of the Lockatong and Brunswick Formations is believed to have 
originated from the oscillations between lacustrine and fluvial conditions in a basin 
environment.  The sediment of the Lockatong was deposited in a lacustrine or swampy 
environment under reducing conditions, while the Brunswick sediment, for the most part, 
was deposited under fluvial conditions.  
  
This “mixed zone” between the Brunswick and Lockatong Formations has been divided 
by Olsen (1980), with the boundary between these formations location where the 
occurrence of red beds is dominant over the occurrence of the gray and black beds.  
However, it should be noted that establishing a precise boundary between the two (2) 
formations is problematic, since the change is gradational.  
  
The strike of the strata in the “mixed zone” in Upper Makefield Township tends to run 
northeast to southwest, with a dip towards the northwest.  Outside of the Jericho 
Mountain area, the dip generally ranges between 7° to 20°, with an average of about 
13°.  Folding in the “mixed zone” is not prevalent and the shales have not developed 
cleavage.  Although, not prevalent, there is some folding in conjunction with small 
localized faults around Jericho Mountain and in the northern part of the Township, where 
more geological structural activity has taken place.  
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Joints and Fractures  
  
The bedrock contains numerous quasi-horizontal and near-vertical fractures and joints.  
Joints are fractures where no appreciable movement has taken place.  Fractures can be 
developed along bedding planes or occur inclined at steep angles.  The degree of 
fracture development and their orientation are variable between the interbedded layers 
due to differences in physical properties, including grain size and hardness.  The more 
competent rocks tend to show more fracturing than the more pliable rocks and fracturing 
along bedding planes becomes enhanced.  Fractures can occur widely spaced or 
concentrated in narrow zones.  Zones of fracturing can be aligned with or at angles to 
joint development.  Many of the smaller fracture openings are filled with calcite. 
  
Fault  
  
In the northern portion of Upper Makefield Township, a normal fault exists.  It is located 
north of Jericho Mountain.  This fault lies within the Brunswick Formation, and appears 
to stop at the border of the Wisconsin unconsolidated sands and gravels, but may 
extend below the Wisconsin sediments.  

  
E.  Topography  

  
The natural setting of Upper Makefield Township is entirely within the Triassic Lowland 
Section of the Piedmont Physiographic Province.  The Triassic Lowland Section has 
relatively flat to gently rolling topography.  This is evidenced by the rolling hills in the 
northwestern portion of the Township around Jericho Mountain, through the relatively 
level farmland stretching south and east from Jericho Mountain Road to River Road 
along the Delaware River.  The ground surface elevation ranges from 40 feet above 
mean sea level in the vicinity of the Delaware River to 440 feet in the Bowman Hill and 
Jericho Mountain areas (Refer to Figure 7).  
  
Additionally, Figure 8 displays on-lot sewage disposal system suitability based on the 
mapped soil’s slope rating.  Conventional in-ground and sand mound systems can be 
installed on slopes up to 12%; conventional in-ground systems and individual residential 
spray irrigation systems (IRSIS) can be installed on slopes up to 25%; and slopes 
greater than 25% are unsuitable for conventional on-lot sewage disposal.    

  
F.  Hydrogeology and Potable Water  

  
Upper Makefield Township is underlain mainly by the sedimentary bedrock aquifers or 
the Brunswick and the Lockatong Formations.  The unconsolidated sand and gravel 
deposits overlie the bedrock aquifers in the floodplain along the Delaware River.  The 
Diabase rock, although a poor aquifer, is present in the northern part of the Township in 
the Jericho Mountain and Bowman's Hill area.  The red shales of the Brunswick 
Formation in the vicinity of the diabase have been altered to hornfels due to contact 
metamorphism.  The hornfels are hard and brittle and have developed increased 
porosity and permeability.    
  
Porosity and permeability are two basic properties of rocks that control the availability, 
movement and quality of ground water in the bedrock.  There is much variation in the 
porosity and permeability of each of these units.  Thus, there is much variation in the 
quality and quantity of ground water present in each of them.  The Brunswick aquifer is 
the most productive and the diabase is the least.    
  
In Upper Makefield Township, ground water is the only source of water supply, and the 
Township has a substantial quantity of available ground water, which is a renewable 
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resource.  However, in order to maintain its availability, it must be used properly and 
protected from any source of pollution.  Although streams are not used as a source of 
drinking water, they should also be protected from any source of pollution.  In order to 
protect water resources, proper location, design, construction, operation, and 
maintenance of wastewater treatment and disposal facilities are necessary.  On-land 
disposal of the treated wastewater, wherever feasible, will enhance ground water 
recharge.  For any on-site wastewater treatment and disposal, site-specific 
investigations must be undertaken. 
 
Ground water occurs and moves in the fractures present in the bedrock.  The fracture 
openings vary in size, areal extent, and in vertical distribution.  In parts of the Township, 
there are subsurface zones of fracture concentration with increased porosity and 
permeability of the bedrock.  Wells drilled in such zones generally experience relatively 
high yields. 
 
Ground water in Upper Makefield Township occurs both under water table and confined 
or semi-confined conditions.  The aquifer extends to depths of more than 550 feet.  
When a well intercepts any water-containing openings, the water level rises above the 
opening and the water is under pressure.  The water level in the aquifer is not exposed 
to the atmosphere at the wellhead, and the well responds as under confined conditions.  
In some wells, the water-containing openings intercepted by them may be exposed to 
the atmosphere at some distance from the wellhead through interconnected openings.  
In that case, the well and the aquifer eventually respond as under water table conditions.  
Many Brunswick wells are under artesian conditions and overflow.  Such conditions are 
present in some wells in the Township.  Except for the water-supply wells in the Heritage 
Hills system operated by the Township, presently other Township residences receive 
their water supply from on-site residential wells 
 
Ground water moves from a higher head area (recharge area) to a lower head area 
(discharge area) such as wells, springs, streams, and lakes, under the influence of the 
gravitational force.  As a result, ground water from the upland areas moves away under 
natural conditions and the water level continues to decline even under relatively wet 
conditions.  However, a properly constructed well should not experience any water-
supply problems.  Similarly, properly designed, installed and operated wastewater 
disposal systems should not be the source of contamination of the water resources.   
  
The residential wells in Upper Makefield Township have been reported to have sufficient 
yields for domestic purposes (up to 60 gpm), and are more than 100 feet to 750 feet 
deep.  Three wells are currently used to serve the residential developments of Heritage 
Hills, Traditions I & II, and Lakeside.  The permitted yields for the three public wells are 
as follows:  Well 1 = 206,000 gpd; Well 3 = 111,000 gpd; and Well 4 = 206,000 gpd.  
The two wells at the Gray Tract, GT-1 and GT-2 are also permitted for 75,000 gpd. 
However, they currently are not in use, but are projected to be placed into service in late 
2014.  Refer to Figure 9 for the well locations and public water service area.   

  

25 







 
Unconsolidated Sands and Gravels 
 
In Upper Makefield Township, the Pre-Wisconsin/Wisconsin unconsolidated sands and 
gravels overlie the Brunswick and Lockatong lithofacies along the Delaware River.  
These unconsolidated sands and gravels are the source of the largest and most reliable 
ground water supplies in Bucks County.  In Upper Makefield Township, this aquifer 
ranges in thickness between 25 and 50 feet.  These deposits are highly permeable and 
contain significant amounts of water in storage.  They are the source of ground-water 
recharge to the underlying bedrock aquifers in the Township.  Average yield of wells in 
the unconsolidated sediments of Bucks County is approximately 300 gpm.  However, its 
quality may be poor due to the presence of high concentrations of iron and other 
minerals.  Ground water in the unconsolidated alluvial deposits occurs under water table 
conditions and is, generally, close to the surface of the ground.  It is highly susceptible to 
potential contamination due to malfunctioning on-lot sewage disposal systems and/or 
other conditions created by human activities.  The contamination that may be present or 
occur in this aquifer, may affect the quality of the ground water in the underlying bedrock 
aquifers because of poor well construction. 
 
Proper well construction, in the bedrock overlain by alluvial deposits, will require 
extending the well casing below the unconsolidated deposits and grouting the annulus 
carefully to exclude contribution from the water table aquifer in the sand and gravel. 
 
Diabase  
  
This hydrogeologic unit is an igneous rock, which has intruded the older Brunswick shale 
formation.  The diabase is a dense crystalline rock, which makes it hard for water to be 
stored and move through it.  This rock is the poorest aquifer located within Upper 
Makefield Township.  In the diabase, ground water flow is restricted to fractures and 
joints, because it has no bedding planes and has limited amount of secondary openings.  
Most ground water is limited to the weathered zone, which is located close to the land 
surface.  In this zone, the diabase fractures and joints have been enlarged by 
weathering, creating relatively large openings for the storage and movement of water.  
Where there is no weathered zone, usually there is no water present.  The diabase has 
the lowest porosity and permeability values in the Township, making it the poorest 
aquifer.  Very low well yields are expected in the diabase.  Most of the water occurs in 
the fractures and the weathered zone consisting of a mixture of sand, silt, clay and rock 
fragments atop the almost solid bedrock devoid of any fractures. 
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Brunswick Formation  
  
The Brunswick Formation is Upper Makefield Township’s principal aquifer and it covers 
more than 70 percent of the area.  It outcrops in places west of Taylorsville Road and 
occurs underneath the unconsolidated sands and gravels to the east.  In this area, the 
Brunswick aquifer is overlain by Pre-Wisconsin and Wisconsin sands and gravels.  The 
Brunswick aquifer in the Township consists of sedimentary rocks that are highly 
fractured.  Ground water occurs under water table conditions, as well as confined or 
semi-confined conditions.  The Brunswick Formation is characterized by primary and 
secondary porosity and permeability.  Primary and secondary porosity and permeability 
provide the space and avenues necessary for the storage and movement of ground 
water.  Primary porosity and permeability are associated with openings along bedding 
planes and inter-granular space in the siltstones and sandstones that occur in this 
formation.  Except for siltstone and sandstone beds, the Brunswick shales are devoid of 
any inter-granular porosity and permeability.  Joints and fractures comprise the 
secondary porosity and permeability.  Ground water primarily occurs and moves through 
fractures and joints in the Brunswick shales in the Township.  These fracture openings 
vary in size, areal extent, vertical distribution, and in the degree of interconnection.  In 
the Brunswick aquifer there are areas where fractures are concentrated.  Within these 
zones, the bedrock has experienced increased porosity and permeability.  Wells drilled 
in such zones exhibit relatively high yields.  
  
It is not possible to separate water contribution to a well from bedding plane openings 
from that of fractures; however, there is evidence suggesting that the contribution from 
bedding plane permeability increases with increased fracturing.  The Brunswick 
hydrogeologic unit is comprised of a very complex aquifer system, with a water table or 
unconfined component, and a confined or semi-confined component.  The Brunswick 
aquifer is characterized by water-producing zones.  Some of these zones have little or 
no hydraulic interconnection among them.   
  
Well yields in aquifers such as the Brunswick with secondary porosity and permeability 
are controlled by the nature, number, size, and degree of interconnection of the 
openings penetrated by the wells.  The water quality in the Brunswick Formation is 
generally satisfactory.  The water is basic and has moderate total hardness.    
  
The Brunswick Formation is an important aquifer in Upper Makefield Township and in 
the nearby municipalities.  The Brunswick aquifer consists of shale bedrock, which is 
characterized by the secondary porosity and permeability present along fracture 
openings.  According to Hall (1934), in Solebury and nearby municipalities, the 
Brunswick shale is thoroughly faulted and jointed.  The bedrock contains many openings 
with increased porosity and permeability.  These openings are more prevalent in the 
Brunswick aquifer than any other bedrock aquifer found in Upper Makefield Township.  
The porosity and permeability of the rocks in the Brunswick Formation exhibit a wide 
range, and high-yield wells are found in the areas of fracture concentration. 
 
Lockatong Formation 
 
The Lockatong Formation forms the principal aquifer beneath the southern portion of 
Upper Makefield Township.  The Lockatong argillites are composed of very fine-grained 
tightly cemented particles, with almost no inter-granular porosity and permeability.  As a 
hydrogeologic unit, the Lockatong is, in general, characterized by poor hydraulic 
characteristics with low values for specific capacity, transmissivity, and storage 
coefficient.  It exhibits a very fine texture with little or no primary or inter-granular 
permeability.  Thus, nearly all of the water in the Lockatong occurs and moves in joints 
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and fractures, and to a lesser extent, in bedding plane openings.  As a norm, the 
Lockatong hydrogeologic unit is not capable of providing large amounts of water and is 
considered the poorest of the Triassic sedimentary aquifers.  Within low yield values, the 
Lockatong shows much variation in well productivity.  This variation is controlled by the 
degree of fracturing within the unit. 
 
Like the Brunswick lithofacies, the Lockatong is characterized by primary and secondary 
porosity and permeability.  The Lockatong is characterized by a median specific capacity 
value of 0.05 gpm/foot of drawdown.  The median yield of a well drilled in the Lockatong 
Formation is approximately 10 gpm.  Although not common, large yield wells are also 
found in the Lockatong aquifer.  Wells drilled at the Gray Tract (2004) and White Farm 
(test wells, 2005) exhibit yields that exceed 400 and 100 gpm, respectively.  The 
Lockatong aquifer is present mainly in the southern part of the Township and is 
considered a poor aquifer. Much like the Brunswick aquifer, the Lockatong aquifer is 
also characterized by water-producing openings, which are not as common and open as 
in the Brunswick aquifer.  They are generally small and narrow with relatively low yields. 
 

G.  Wetlands 
  

Figure 10 identifies areas in Upper Makefield Township that have mapped wetlands per 
the National Wetland Inventory, as well as showing where hydric soils are per the 2008 
SSURGO database for Bucks County, Pennsylvania.  
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III – EXISTING SEWAGE FACILITIES 
  

A.1  Existing Sewer Facilities  
  

Upper Makefield Township is primarily served by individual, on-lot sewage disposal 
systems.  In addition, there are several relatively small private and/or community 
sewage treatment plants and two public sewage treatment facilities within the Township 
which include the following (Refer to Figure 11):  

  
1.  Village Queen Apartments (Charles Adcock)  
 1058 Little Road  
 Permit # 053244  
 Design Flow: 1400 gpd  
 Type of Plant: Extended Aeration with Sand Filtration  
 Discharge: Houghs Creek  

2.     Jericho National Golf Club  
        250 Brownsburg Road East  
 Permit # 057908  
 Design Flow: 4200 gpd  
 Type of Plant: Extended Aeration with Sand Filtration  
 Discharge: Jericho Creek  

3.  Washington Crossing State Park (lower section)  
 1112 River Road  
 Permit # 051268  
 Design Flow: 36,000 gpd  
 Type of Plant: Extended Aeration  
 Discharge: Delaware River  

4. Paul & Mary Ellen Zingarini  
 130 Beaumont Drive  
 Permit # 058238  
 Design Flow: 700 gpd  
 Type of Plant: Small Flow Treatment Facility  
 Discharge: Tributary to Jericho Creek  

5. Upper Makefield Township Municipal Complex  
 1076 Eagle Road  
 Permit # 040104  
 Design Flow: 400 gpd   
 Type of plant: Small Flow Treatment Facility  
 Discharge: Tributary to Houghs Creek  

6. Dutchess Farms (Upper Makefield Township)  
 Brownsburg Road West  
 Permit # 058858  
 Design Flow: 20,225 gpd  
 Type of Plant: Extended Aeration with Denitrification  
 Discharge: On-site Wetland / Tributary to Jericho Creek 

7. Heritage Hills Wastewater Treatment Plant (Upper Makefield Township) 
 Taylorsville Road  
 Permit # 052035  
 Design Flow: 172,544 gpd  
 Type of Plant: Activated Sludge 
 Discharge: Surface Recharge Basin and/or Delaware River 
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The Heritage Hills public sanitary sewer system, owned and operated by Upper 
Makefield Township, serves the high-density townhome development of Heritage Hills, 
the single-family homes of the Lakeside development, and the high-density, age-
qualified Traditions development.  The developments are located on both the east and 
west sides of Taylorsville Road, just north of the intersection of Route 532 and 
Taylorsville Road.  Ground water from two wells in the Lakeside development and one 
well in the Heritage Hills development are the sources of water supply.  The average 
daily wastewater discharge from the Heritage Hills Wastewater Treatment Plant 
(“WWTP”) in 2013 was approximately 47,630 gallons per day (“gpd”).    
  
In conjunction with the Traditions Development, the Heritage Hills WWTP and the sewer 
collection system were upgraded and expanded.  The design capacity of the upgraded 
treatment plant is 172,544 gpd.  Moreover, the WWTP includes advanced (tertiary) 
treatment for on-site disposal of the effluent thereby providing groundwater recharge.  
The treatment plant has four pump stations that serve the collection system.  The pump 
stations are referred to as Sentinel Road, Traditions I, Traditions II, and Lakeside.  A 
number of recharge basins are used for on-site disposal and groundwater recharge.  
The original effluent discharge mechanism, an underground pipeline to the Delaware 
River, will continue to be maintained for use during extreme weather conditions or other 
operational issues that may preclude discharge to the primary recharge basins.  
  
The Heritage Hills WWTP process begins with a communitor chamber, followed by an 
equalization tank, from which wastewater is pumped into an oxygen uptake tank, 
followed by one of two anoxic tanks.  From there the influent is split into one of two 
carousel aerobic treatment basins followed by one of two final clarifiers.  Settled sludge 
is pumped into a sludge digester.  Supernatant (clarified effluent) from the clarifiers flows 
through a chlorine contact tank and a gravity sand filter, before being aerated and 
discharged.  Effluent is discharged to 14 effluent discharge basins.  If bad weather or 
operational problems prevent discharge to the basins, WWTP Operators can discharge 
effluent directly to the Delaware River.  Settled, digested liquid sludge is periodically 
removed for offsite disposal.  The current treatment plant National Pollutant Discharge 
Elimination System (“NPDES”) permit sets effluent limits for conventional pollutants only, 
which include CBOD5, suspended solids, ammonia as N, total residual chlorine, pH, fecal 
coliform, and dissolved oxygen.  
  
The Dutchess Farms Development is served by an extended aeration treatment plant.  
The average daily wastewater discharge from the Dutchess Farms WWTP in 2013 was 
approximately 3,900 gpd.  At full build-out, the Dutchess Farms WWTP will serve 
approximately 67 single-family homes and discharge the treated effluent into a man-
made wetland on-site.  Presently, 25 homes are occupied and contribute flow to the 
treatment plant, which has a design capacity 20,225 gpd.  This sewage treatment plant 
is currently operated by the Township, which will eventually own it, upon dedication by 
Toll Brothers, Inc.  
  
The Dutchess Farms WWTP process starts at two equalization tanks.  The influent must 
first pass through a sewage grinder, with back-up stainless steel bar screen and drying 
deck.  The equalization tanks are aerated to freshen the raw wastewater prior to 
subsequent treatment.  Subsequent to the equalization tanks, the wastewater will be 
biologically treated by a modified extended aeration process that provides secondary 
treatment including nitrification.  The process involves a sequential train of units as 
follows: an aeration tank, aeration/anoxic/re-aeration tanks with anoxic mixer, a final 
settling (clarification) tank and a post aeration tank.  Tertiary treatment is achieved by 
two tertiary filters that further remove suspended solids and BOD.  Finally, ultraviolet 
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disinfection of the effluent is performed to meet fecal coliform limitations before it is 
pumped to the man-made marshland/wetland disposal area.  
 
Copies of the 2013 Municipal Wasteload Management (Chapter 94) Reports for the 
Heritage Hills WWTP and Dutchess Farm WWTP are attached within Appendix A of this 
Plan Update. 

  
A.2 Problems with Existing Facilities  

  
The Heritage Hills WWTP and Dutchess Farms WWTP do not have existing collection, 
conveyance, or treatment problems and no hydraulic or organic overloads are projected 
in the next 10 years.     
  

A.3  Future Upgrades or Expansions  
  
Upgrades or expansions to the Heritage Hills WWTP and Dutchess Farms WWTP are 
not expected to be necessary in the next 10 years.  Reserve capacity of exceeding 
100,000 gallons is presently available at the Heritage Hills WWTP.    
  

A.4  Small Flow Treatment Facilities  
  
Upper Makefield Township has several private and/or community small flow treatment 
facilities (stream discharge), as shown on Figure 11.  These small treatment facilities are 
permitted through the PADEP and monitored by both the Bucks County Department of 
Health (BCDH) and PADEP.  The current Township On-Lot Sewage Disposal System 
(OLDS) Ordinance addresses these types of systems. 
  

A.5  Approved Sewer Facilities  
  
Toll Brothers has obtained a PADEP Part 2 Water Quality Management Permit to 
construct a sewage treatment plant to serve the Gray Tract.  The developer has also 
obtained PADEP planning approval for a potential future expansion of the sewage 
treatment plant to serve the proposed White Farm and Melsky developments (Refer to 
Figure 18).  This proposed sewage treatment plant on the Gray Tract, which will 
eventually be owned and operated by Upper Makefield Township, is currently under 
construction and will discharge treated effluent via a forcemain to Houghs Creek.  As 
indicated in the approved Planning Module for the Gray Tract Development, the sewage 
treatment plant was sized to also accommodate 14 existing dwellings along Creamery 
Road in the future.  A Component 3m Planning Module will need to be filed by the 
Township to obtain PADEP Planning Approval for these future connections.  The 
proposed number of lots within each of the aforementioned developments is listed in 
Table 1 of Chapter I of this Plan Update.  In conjunction with the future development of 
the White Farm and Melsky Developments, approval and permits will be obtained for 
further expansion of the Gray Tract WWTP to accommodate the associated wastewater 
flows.     
  
Details concerning the Gray Tract WWTP are as follows: 
 
Gray Tract WWTP 
Location:  Stoopville Road   
Permit # 0907406 (20,000 gpd initial permitted construction)  
Expansion: 55,550 gpd (per approved planning module)  
Design Capacity:  70,000 gpd (with potential re-rating capacity of 80,000 gpd)  
Type of Plant: Membrane Bioreactor  
Discharge: Tributary to Houghs Creek  
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B.1  Existing On-Lot Sewage Disposal Systems  

  
Before the 1980’s, Upper Makefield Township was entirely served by on-lot sewage 
disposal systems.  A majority of the older systems within the Township are cesspools, 
seepage pits, or in-ground absorption fields.  More recently, sand mounds, individual 
residential spray irrigation systems (IRSIS), drip irrigation, at-grade beds, and A/B 
(shallow placement) systems have been constructed in the Township.  The following is a 
brief description of some of those systems.  
  
Cesspools – These systems are typically a rock or block-lined excavation with a cover 
that receives all the domestic sewage.  This system retains the solids and organic 
matter, but allows the liquid to drain out the sides or through the bottom of the 
excavation.  This system is no longer permitted in Pennsylvania.  
  
Seepage Pits – This system includes a septic tank that retains solids and partially treats 
the wastewater.  Following the septic tank is a seepage pit or pits that only permit 
percolation of the wastewater into the soil.  This system is no longer permitted in 
Pennsylvania.  
  
In-ground System – This conventional sewage disposal method includes a septic tank, 
distribution box, and a seepage bed or seepage trenches.  The septic tank retains the 
solids, while allowing the wastewater to flow to the in-ground absorption field.  The 
distribution box distributes the flow evenly to the seepage bed or trenches.  The depth of 
the absorption areas is generally between 12” and 36”.    
  
Where percolation rates negate the installation of a conventional in-ground system in an 
area of deep soils, it is possible that a sub-surface sand filter system can be installed 
between 36” and 60”.  The sub-surface sand filter disposal field utilizes a septic tank, 
pump tank and an in-ground seepage bed or trench system.  For this system, the 
unsuitable overlying soil is removed during installation and replaced with PADEP 
approved sand to act as a filter media.  This system has to be pressure-dosed.   
  
Elevated Sand Mound – The majority of the newer systems installed (post 1980) in the 
Township have been sand mounds.  Sand mounds are installed above the existing 
ground surface due to limited depths of underlying suitable soil.  A sand mound system 
is sited over existing soils that have a minimum of 20” to a water table or rock limiting 
zone.  The components required for this system are a septic tank, pump tank, and an 
elevated sand mound disposal field.  The elevated sand mound has to be pressure-
dosed through a small diameter low pressure piping system.  The septic tank retains the 
solids and the wastewater is pumped to the sand mound where it percolates through the 
PADEP approved sand material and into the existing soil.  Conventional sand mounds 
are permitted on slopes up to 12 percent.  Alternate sand mound systems can be 
installed on slopes up to 15 percent with special sizing considerations.   
  
At-Grade Bed Systems – This alternate sewage disposal system requires either 48” of 
suitable soil or 20” of suitable soil when a peat or sand filter precedes the disposal field.  
At-grade bed systems require a septic tank and pump tank at a minimum, with a filter 
tank being required for shallow limiting zone soils (20” to 48”).  Pressure dosing is 
required to pump the wastewater to the at-grade bed because they are constructed on 
top of the existing soil surface.   
  
Drip Irrigation – This alternate disposal system allows the wastewater to be dispersed 
into the soil by irrigation tubing on slopes up to 25 percent.  This system requires a 
minimum of 20” of suitable soil.  If an aerobic unit is used, then only a pump tank is 
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required to dose the drip tubing; however, if a septic tank is used to retain solids, then a 
sand filter or peat filter must be installed prior to the pump tank and hydraulic unit.  Drip 
irrigation systems have been installed more recently due to their aesthetic qualities over 
elevated sand mounds.   
  
A/B Soil System – This alternative disposal system consists of a septic tank, a 
recirculating subsurface sand filter, and UV disinfection, with final treatment and disposal 
using an at-grade absorption area.  The at-grade absorption field length is generally 100’ 
to 150’ long and installed on contour.  These systems are installed on soils that would 
also support an Individual Residential Spray Irrigation System (“IRSIS”), but are usually 
more favorable because they do not spray treated effluent on the surface.  
  
Small Flow Treatment Facility (SFTF) – Subsurface sewage disposal has been found to 
be unfeasible at several locations within the Township.  For these properties, use of a 
SFTF was the only viable long-term sewage disposal method.  These systems consist of 
an aerobic tank, pump tank, sand or peat filter tanks, and a chlorine contact tank, with 
the treated effluent being discharged to a local stream or drainageway. 
 
The above referenced systems and other alternate systems will be described in more 
detail in Chapter V of this Plan Update. 
 

B.2  Sewage Disposal Needs Assessment 
 
Taylorsville and Dolington Areas 
 
At the outset of the Act 537 Plan Update process, Upper Makefield Township had 
contacted the BCHD requesting that the Health Department identify any areas within the 
Township that were experiencing problems with the functioning of existing on-lot sewage 
disposal systems (“OLDS”).  The BCHD serves as the Sewage Enforcement Officer to 
the Township and, as such, is responsible for the permitting of on-lot sewage disposal 
system installations and/or repairs and, therefore, maintains records for the majority of 
OLDS within the Township.  The BCHD had initially identified two specific areas in the 
Township with histories of OLDS functioning problems, namely the Taylorsville and 
Dolington Areas.  The general location of the aforementioned areas is depicted on 
Figure 12. 
 
In response to the input received from the BCHD, the Board of Supervisors directed 
Township Staff to review all Health Department records concerning on-lot sewage 
disposal systems within the Taylorsville and Dolington Areas to determine the severity of 
the OLDS functioning problems in each area.  During mid – late 2012, Township Staff 
performed an exhaustive review of BCHD records for the Taylorsville and Dolington 
Areas, found the available information to be incomplete and/or inconsistent and, 
therefore, determined that the BCHD records would not conclusively document the 
severity of OLDS functioning problems within each area. 
 
Based on the results of the BCHD records research, and in an effort to more accurately 
establish the current OLDS functioning conditions, the Board of Supervisors 
commissioned an independent environmental consulting firm, Penn’s Trail 
Environmental, LLC (“PTE”), to perform an intensive on-lot sewage disposal system 
survey of all properties located within the Taylorsville and Dolington Areas, where 
authorization was obtained from the affected property owners. 
 
Relative to the above, the Township issued OLDS Survey Request forms via certified 
mail on three occasions, as well as attempted “door-knock” contact, with all property 
owners within the Taylorsville and Dolington Areas in an effort to maximize participation 
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in the survey.  As illustrated on Figure 13, a total of 36 property owners within the 
Taylorsville Area were contacted, with 21 property owners responding and providing 
authorization to conduct all or specific components of the OLDS Survey.  Similarly, 
within the Dolington Area, a total of 58 property owners were contacted and 31 provided 
authorization to conduct all or specific components of the OLDS Survey (Refer to Figure 
14).  Although 100% participation was the ideal goal envisioned by the Township, it is 
believed that both the number and various locations of the properties that were included 
within the PTE OLDS Surveys provided a representative depiction of current on-lot 
sewage disposal system conditions within both the Taylorsville and Dolington Areas.   
 
PTE conducted the OLDS Survey within the Taylorsville and Dolington Areas between 
April 2013 and July 2013, and issued detailed reports outlining their findings to the 
Township.  The complete PTE OLDS Survey Reports pertaining to the Taylorsville and 
Dolington Areas are attached as Appendix “B” and “C”, respectively, of this Plan Update.  
A summary of the findings of the OLDS Surveys performed by PTE within the 
Taylorsville and Dolington areas is as follows: 
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Taylorsville Area OLDS Survey 

 
 General Findings 
 

• No visible or odor indications of malfunctioning OLDS were noted by PTE at the 
properties surveyed. 

 
• Two (2) property owners involved in the survey reported periodic problems 

requiring regular pumping to prevent OLDS operational problems. 
 

• One (1) commercial property involved in the survey was served by a holding 
tank. 

 
• The results of the private well water analysis performed in conjunction with the 

survey did not indicate any coliform bacteria contamination within the samples 
taken.  Additionally, the Nitrate-Nitrogen concentrations within the samples 
ranged from 2.16 parts per million (ppm) to 6.72 ppm, which is below the 
maximum concentration levels permitted under PADEP Public Water Drinking 
Standards. 

 
Refer to Table 2 of this Plan Update for a summary of the results of the PTE OLDS Survey 
conducted within the Taylorsville Area. 
 
Refer to Figure 15 of this Plan Update for a graphical illustration of the OLDS Survey 
results. 
 

 Conclusions 
 

• Based upon the results of the PTE OLDS Survey, the OLDS malfunctioning 
problems within the Taylorsville Area not as extensive as previously reported by 
the BCHD. 

 
• The OLDS operational problems noted at two (2) of the properties surveyed may 

potentially be resolved with on-lot solutions. 
 

• The single commercial property that is currently being served by a holding tank is a 
relatively low water usage facility, has historically maintained the onsite system 
properly without any reported incidents, and can continue status quo with 
continued oversight/maintenance. 

 
• The performance of the existing OLDS in the Taylorsville Area may be improved by 

promoting water conservation as well as increased OLDS oversight/maintenance. 
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Table 2 
Taylorsville Area Needs Assessment 2013 
Well Sampling and OLDS Survey Summary 

Upper Makefield Township 
 

Tax Parcel Date 
Inspected 

System 
Malfunction 

Well 
Water 

Sample 
Coliform 
Bacteria* 

Nitrate 
Concentration 

(mg/L)** 
BCDH 
Record 

Sewage 
System 

Type 
#47-15-63 4/18/13 No Yes <1 4.0 No ING 
#47-15-64 4/17/13 No No -- -- No ING 
#47-20-9 4/19/13 No Yes 2,4 <1 2.95 No ING 

#47-20-10 4/19/13 No Yes 0 <1 2.19 No ING 
#47-20-10-2 4/18/13 No Yes 0 <1 3.23 No HT 

#47-21-4 4/17/13 No Yes 3 <1 5.14 Yes ESM/HT 
#47-21-6 4/17/13 No Yes4 <1 2.18 No ING 

#47-21-10 4/19/13 No Yes 1 <1 5.80 Yes ESM 
#47-21-12 4/18/13 No Yes 2 <1 2.51 No ING 
#47-21-19 4/17/13 No Yes 1 <1 2.29 Yes ING 
#47-21-21 4/17/13 No Yes 0 <1 4.45 Yes ING 
#47-21-24 4/17/13 No Yes 0 <1 2.16 No ING 
#47-21-25 4/17/13 No No -- -- No ING 
#47-21-26 4/17/13 No Yes 1,2 <1 2.43 No ING 
#47-22-1 4/17/13 No Yes 1,5 <1 4.84 No ING 
#47-22-2 4/17/13 No Yes 3 <1 4.56 Yes ING 
#47-22-3 4/17/13 No Yes 0 <1 4.39 Yes ING 
#47-22-4 4/17/13 No Yes 0 <1 3.16 No ING 

#47-22-94 4/17/13 No Yes 0 <1 3.64 No ING 
#47-22-95 4/18/13 No Yes 1,2 <1 6.72 No ESM 
#47-22-96 4/17/13 No No -- -- No ING 

 
0 no treatment  
1 particulate filter 
2 UV treatment 
3 chlorine treatment 
4 carbon filter 
5 water sample collected from Tax Parcel# 47-22-1 post particulate filter at owner’s request 
*- <1 = not detected by test method 
** - Nitrate MCL is 10 mg/L 
ING – unspecified in-ground absorption area (cesspool, seepage pit, trenches or bed) 
ESM – elevated sand mound 
HT – holding tank 

  

44 



45

Derek
Rectangle



 
Dolington Area OLDS Survey 
  

General Findings 
 

• Evidence of a malfunctioning OLDS was noted by PTE at one of the 31 properties 
surveyed. 
 

• Three (3) of the 31 properties surveyed were served seasonally by holding tanks. 
 

• The initial results of the private well water analysis performed in conjunction with 
the survey indicated positive coliform bacteria was present at three of the 27 
participating properties.  However, subsequent sampling/analysis performed at the 
aforementioned properties revealed no contamination related to malfunctioning 
OLDS.  Additionally, the Nitrate-Nitrogen concentrations within the samples ranged 
from <0.5 ppm to 8.66 ppm, which is below the maximum concentration levels 
permitted under PADEP Public Water Drinking Standards. 

 
• The results of the soil probe evaluation conducted on 27 of the 31 properties that 

participated in the survey were as follows: 
 

o The Limiting Zone on 18 of the 27 participating properties was > 20”, which 
could potentially support a “standard” design OLDS replacement system, if 
necessary. 
 

o The Limiting Zone on 7 of the 27 participating properties was > 10”, which 
could potentially support an “alternative” design OLDS replacement system, 
if necessary. 

 
o The Limiting Zone on 2 of the 27 participating properties was < 10”, which 

would preclude the installation of a replacement OLDS.  
 
Refer to Table 3 of this Plan Update for a summary of the results of the PTE OLDS Survey 
conducted within the Dolington Area. 
 
Refer to Figure 16 of this Plan Update for a graphical illustration of the OLDS Survey 
results. 

  
Conclusions 
 

• Based upon the results of the PTE OLDS Survey, the functioning of the existing 
OLDS within the Dolington Area is being managed at the present time. 
 

• The performance of the existing OLDS in the Dolington Area may be improved by 
promoting water conservation, as well as increased OLDS oversight/maintenance. 

 
• The long-term sewage disposal needs of properties within the Dolington Area with 

recently permitted OLDS, on the relatively larger properties would be considered to 
be addressed. 

 
• The long-term sewage disposal needs of properties within the Dolington Area that 

are served by holding tanks or without practical on-lot solutions will have to be 
further assessed. 
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Table 3 
Dolington Area Needs Assessment 2013 

Well Sampling and OLDS Survey Summary 
Upper Makefield Township 

 
Tax Parcel Date 

Inspected 
System 

Malfunction 
Water 

Sample 
Coliform 
Bacteria 

Nitrate 
(mg/L)** 

BCDH 
Record 

Sewage 
System 

Limiting 
Zone 

#47-17-6 6/06/13 No Yes 2,4,5 <1* 4.19 YES ESM 20”M 
#47-17-7-1 5/29/13 No Yes 0 <1* 2.14 No ING 16-26” M 

47-17-7 vacant No No --- --- YES --- 21”M 
#47-17-8 5/29/13 No Yes 1 <1* 4.90 No ING 20”M 
#47-17-11 6/06/13 No Yes0 <1* <0.50 YES ING/HT 10”M 

#47-17-22 6/06/-
7/12/13 No Yes 1,2 12/0 3.24 YES ING/HT 17”M 

#47-17-25 5/29/13 No Yes 1 <1* <0.50 No ING 20”M 
#47-17-26 6/03/13 No Yes 4,5 <1* 4.51 No ING 23”M 
#47-17-28 5/29/13 No Yes 0 <1* <0.50 YES ESM 20” M 
#47-18-1-1 5/28/13 No Yes 0 <1* 6.89 YES ING 26”M 
#47-18-3 5/28/13 No Yes 0 <1* 4.15 YES ING 25”R 
#47-18-4 5/28/13 No Yes 0 <1* 7.12 No ING 21”R 
#47-18-5 6/06/13 No Yes 0 <1* 6.82 No ING 26”R 
#47-18-6 5/28/13 Yes No -- -- No ING 28”M 
#47-18-8 5/29/13 No Yes 1,2 <1* 8.66 YES ESM 23”M 
#47-18-11 5/29/13 No Yes 0 <1* 3.59 No ESM 20”M 

#47-18-14 5/29/13 No Yes 5 <1* 6.34 YES ALT Insufficient 
area 

#47-18-15 6/05/13 No Yes 4,5 <1* 6.80 YES ESM 22”M 
#47-18-16 6/06/13 No Yes 5 <1* 5.42 YES ING 26”M 
#47-18-17 6/06/13 No Yes 0 <1* 6.28 YES ESM (declined) 
#47-18-19 6/06/13 No No -- -- YES EXP (declined) 

#47-18-20 6/06/-
7/12/13 No Yes 1,4,5 4/0 3.61 No ING (declined) 

#47-18-21 5/29/13 No Yes 0 <1* <0.50 YES ING 16”M 
#47-18-22 5/29/13 No Yes 0 <1* 4.04 No ING 12”M 
#47-18-24 5/29/13 No Yes 0 <1* 2.15 YES ING 28”M 
#47-18-25 6/06/13 No Yes 5 <1* <0.50 YES ING (declined) 
#47-18-28 5/29/13 No Yes 0 <1* <0.50 YES ING/HT 0”M 

#47-18-30 
5/29/-
6/06/-

7/12/13 
No Yes 1,2 11/28/0 3.15 No ING 27”M 

#47-18-31 5/29/13 No No -- -- -- ING 21-25”M 
#47-18-32 5/29/13 No Yes1 <1* <0.50 No ING 10”M 
#47-19-1 6/06/13 No Yes0 <1* 3.53 YES ING 10”M 

 
0 no treatment ING – unspecified in-ground absorption area (cesspool, seepage 

pit, trenches or bed) 
1 particulate filter ESM – elevated sand mound 
2 UV treatment HT – holding tank 
3 chlorine treatment EXP – experimental system not meeting Chapter 73 standards 
4 carbon filter ALT – Alternate Technology, i.e. Peat Filter 
5 water softener M – soil mottling/redoximorphic features 
*- <1 = not detected by test method R – Bedrock or rock with voids 
** - Nitrate MCL is 10 mg/L  
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Needs Assessment – Remainder of Township Outside of Taylorsville and Dolington 
Areas  
 
A “desktop” analysis of the Township’s sewage disposal needs outside of the 
Taylorsville and Dolington Areas was previously performed by Township Consultants 
involved with the preparation of this Plan Update.  This desktop analysis included the 
review of available soil mapping, zoning requirements, water quality data, Bucks County 
Department of Health records, and reports/studies previously completed in conjunction 
with the Plan Update.     
  
Seven residential and commercial zoning districts encompass most of the Township’s 
acreage (Refer to Figure 17).  Municipal, educational, parks and open space were 
omitted for this desktop review.  Most of the zoning districts require a minimum lot size 
of one acre.  Some of the zoning districts permit smaller lots but require that additional 
open space be provided in-lieu of larger lots.  Moreover, smaller lot sizes are generally 
found in single-family cluster developments.  CR2 and VR1 zoning districts allow for lots 
less than an acre even with private on-lot wells and on-lot sewage disposal.    
  
Single-family cluster developments, such as Buckland Valley Farms located between 
Taylorsville Road and the Delaware Canal, have lot sizes generally between 0.50 and 
1.50 acres.  This particular development pre-dates the current zoning regulations and 
has both private on-lot wells and on-lot sewage disposal.  Even though the lot sizes may 
be small, the soils are deep, well-drained gravelly loams that are well suited for in-
ground sewage disposal.  Additionally, there are few recorded repairs or replacement 
systems being installed in this development, with the replacement systems also typically 
being in-ground sewage disposal systems.    
  
At the present time, only properties located in the VC1, VR1 and CM zoning districts 
have a history of on-lot sewage disposal system malfunctions.  Properties within the 
VC1 zoning district, which makes up part of Washington Crossing, have previously 
documented on-lot system malfunctions. Per current zoning regulations they are 
required to be at least one acre, but most of the properties are less than one acre since 
they pre-date that requirement.  The properties located in the Dolington Village area, 
which is both in the VR1 and CM zoning districts, are approximately one acre in size or 
less.    
  
Based on the zoning district review and a review of the Township tax parcel mapping, 
the CR2 and VR1 zoning districts appear to pose a potential problem due to lot size 
requirements.  However, only the VR1 zoning district has a history of documented on-lot 
system malfunctions and a majority of the CR2 zoning district is served by the Heritage 
Hills WWTP.  Based on the zoning map, these two zoning districts make up a relatively 
small portion of the Township’s overall acreage. Further, a significant portion of the VR1 
area includes the Dolington Area, which is discussed in Sections III and IV of this Plan 
Update.  For those areas of the Township not served by public sewer, it is the intent of 
the On-Lot Disposal System Management Ordinance to provide and protect the long-
term viability of all on-lot sewage disposal systems. 
 
Upper Makefield has approximately 31 soil series spread throughout the Township.  
Soils play an important role in determining an on-lot sewage disposal system’s working 
life span.  When assessing the soils through a desktop review process, it is important to 
determine what soils are marginal for on-lot sewage disposal.  Generally, the soils in the 
Township are classified as marginal if they have a seasonal high water table (SHWT) at 
less than 20 inches below the ground surface or if they have steep slopes (>15%).  For 
purposes of categorizing soils as having a SHWT, a drainage class of somewhat poorly 
drained or worse was chosen.  By reviewing the 2008 SSURGO database for Bucks 
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County, Pennsylvania, one can determine which soils are considered having a SHWT at 
less than 20 inches.  Additionally, by using the soil map units, one can ascertain which 
soils generally have a slope greater than 15 percent.   
  
As a result of the desktop review and with the aid of GIS mapping, it was found that 
approximately 50% of the Township has marginal soils.  About 40% is due to a SHWT, 
with the other 10% a result of steep slopes which primarily exist in the vicinity of Jericho 
Mountain.  Please Refer to Figures 5 and 8 included in Chapter II, which illustrate the 
SHWT and steep slope soils, respectively.    
  
The SHWT soils are located throughout the Township.  These soils generally occur due 
to shallow bedrock or hydraulically restrictive subsoils, and are also located in or near 
floodplains.  There is a concentration of these soils near the boundary line with Lower 
Makefield and Wrightstown Townships, as well as surrounding Jericho Mountain.  The 
SHWT soils are generally not present along the ridgelines and along the Delaware 
River.  
  
The soils located on steep slopes generally occur on the sides of hills, most notably 
around Jericho Mountain.  Steep slopes are also located along Taylorsville Road near 
Washington Crossing.  Steep slopes are also found along creek or streambeds, as can 
be seen on Figure 8.  
  
In summary, approximately 50% of the Township has marginal soil conditions based on 
soil drainage classification and steep slopes.  However, the marginal soils are spread 
widely throughout the Township with low concentrations in areas with small lot sizes.  
Repairs to or replacement of malfunctioning on-lot sewage disposal systems are more 
likely to be viable on large lots.  Moreover, even though the soils may be marginal for 
on-lot sewage disposal, only two distinct areas with on-lot sewage disposal system 
functioning problems had been identified by the BCHD, namely the Taylorsville and 
Dolington Areas.  The severity of the OLDS functioning problems in the aforementioned 
areas is discussed in detail in earlier sections of this Plan Update.  Notwithstanding 
isolated instances of previously reported problems, based on historical data the soils 
located within the Township should be able to support existing on-lot sewage disposal 
systems in the future.  
  
Based upon consultation with BCHD representatives and research of BCDH records 
overall, the Township’s on-lot sewage disposal facilities are functioning properly.  
Through file reviews at the BCDH, it was found that a majority of complaints previously 
filed with BCDH were for properties located in the Taylorsville and Dolington Areas.  
Review of BCDH files also yielded data showing that preceding preparation of this Plan 
Update, very few replacement systems were installed in the Township due to 
malfunctioning on-lot sewage disposal systems.  Addressing, the short-term and long-
term sewage disposal needs of the Taylorsville and Dolington Areas of the Township are 
discussed within subsequent sections of this Plan Update. 

 
B.3  Operation and Maintenance Requirements  

  
Upper Makefield Township has an ordinance governing the management of individual 
and community on-lot sewage disposal systems. The Township adopted their “On-lot 
Disposal System (OLDS) Management Ordinance” in August 1988 and amended it in 
the following years as needed to be consistent with current oversight and maintenance 
standards.  The purposes enumerated for the OLDS ordinance are as follows:  
  
1.  Review OLDS Permit Plans/Applications for conformance with the Township’s 

Official Sewage Facilities Plan and associated ordinances.  
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2. Enactment and implementation of the OLDS Ordinance and related ordinances 
concerning holding tanks and water conservation/wasteflow reduction.  

3.  Development and implementation of a public education program to supplement 
the Public Assurance Program.  

4.  Implement the policies adopted in the Township’s Official Sewage Facilities 
Plan.   

  
The OLDS Ordinance was adopted for the purpose of promoting the public health, safety 
and welfare by improved OLDS installation, operation, and maintenance.  Improper 
installation and inadequate maintenance of individual and community on-lot sewage 
disposal systems increase the chances of contamination of water resources and 
potential public health problems.  In order to protect the public health, safety and 
welfare, and the environment, a comprehensive, pragmatic and reasonable program of 
on-lot sewage disposal system management regulations is imperative.  
  
The duties of the Sewage Enforcement Officer (SEO) in Upper Makefield Township are 
performed by an employee of the BCDH.  The SEO is responsible for approving sites 
and designs for new systems.  The SEO is also responsible for establishing and 
administering a program that addresses existing problem areas and providing technical 
and regulatory guidance to property owners installing new systems, or repairing and 
replacing existing systems.  Compliance with the OLDS Ordinance is the responsibility 
of the Township's Code Enforcement Officer who also performs the duties of Sanitary 
Officer.  
  
The OLDS Ordinance applies to both existing and new OLDS in conjunction with the 
ordinances concerning holding tanks and water conservation/wastewater flow reduction.  
The Township Planning Commission reviews all subdivision and land development plans 
containing OLDS system design and layout details for conformance with the Township’s 
Official Sewage Facilities Plan and with other applicable ordinances.  Wherever feasible 
and economical, on-lot sewage disposal systems are encouraged throughout Upper 
Makefield Township.  The Township’s OLDS planning policies foster the non-sewered 
approach and conservation and protection of groundwater resources.  
  
All individual OLDS are owned and maintained by the property owner.  All community 
OLDS can be offered for dedication to the Township or agency designated by the 
Township, or owned and maintained by a homeowners association.    
  
A construction escrow is required by the Township as part of the OLDS Construction 
Application process for all new systems, except for the individual conventional systems.  
The escrow is maintained until construction is completed to the satisfaction of the 
Township.  For community systems, the Township requires performance bonds, i.e., 
operation and maintenance (O & M) fund for a two (2)-year period.  The amount of the 
performance bond is equal to three times the estimated annual O & M cost for the 
community system.  The two-year period begins when all units that will utilize the 
community system have been completed and sold, and occupancy permits have been 
issued for all units.  
  
The Sanitary Officer is responsible to enforce the provisions of the OLDS Ordinance for 
the purpose of abating any and all public health nuisances and surface and groundwater 
contamination.  In the performance of assigned duties, the Sanitary Officer cannot usurp 
the duties and functions of the SEO, nor can his actions conflict with the rules and 
regulations of the BCDH or Title 25 Pennsylvania Code PADEP Rules and Regulations, 
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Chapter 71, "Administration of Sewage Facilities Program," Chapter 72, "Administration 
of Sewage Facilities Permitting" and Chapter 73, "Standards for Sewage Disposal 
Facilities." 
 
All on-lot sewage disposal systems with a septic tank as a primary treatment unit must 
be pumped in accordance with the requirements of the OLDS Ordinance and all sewage 
haulers and inspectors are required to obtain licenses for offering any such services in 
the Township.  Before issuing a license the Sanitary Officer must satisfy himself that the 
applicant complies with all the requirements and standards of the license. 
  
As prime land is removed from the market by various mechanisms, housing developers 
will look, by necessity, to less desirable parcels of ground that have environmental 
constraints, marginal soil conditions, or both.  This will make the use of alternative on-lot 
sewage disposal systems more common.  While such alternative systems are 
acceptable from a technical standpoint (in most cases they achieve higher levels of 
treatment), they are more sophisticated mechanically and require more intensive 
maintenance to operate satisfactorily.  The Upper Makefield Township OLDS Ordinance 
and Operation and Maintenance Agreement (Refer to Appendix D) have been amended 
to address increased oversight and maintenance necessary for alternative on-lot 
sewage disposal systems.   

 
C.  Wastewater Sludge and Septage Generation  

  
The Heritage Hills WWTP and Dutchess Farms WWTP are presently the only Township 
owned and operated sewage treatment plants that are fully operational and generate 
wastewater sludge.  Refer to Figure 11 for locations of these two treatment plant service 
areas.  
  
Since Upper Makefield Township is a rural community with two small Township-owned 
sewage treatment plants, a majority of the wastewater sludge generated within the 
Township is from septic tanks that must be pumped on a periodic basis to ensure proper 
operation of the on-lot sewage disposal systems. Most of the septage that is pumped out 
of on-lot sewage disposal systems within the Township is transported for processing to 
either the Hatfield Township Municipal Sewer Authority’s Wastewater Treatment Plant in 
Montgomery County, or to the Delaware County Regional Water Quality Control 
Authority Regional Treatment Facility in Chester, Delaware County.  
 
The wastewater sludge that is generated at the Heritage Hills WWTP and Dutchess 
Farms WWTP is transported via a permitted sewage hauler to the Valley Forge Sewer 
Authority Regional Treatment Facility in Chester County on a weekly basis.  The monthly 
average sludge removal from the Heritage Hills plant in 2013 was approximately 28,000 
gallons.  The monthly average sludge removal from the Dutchess Farms plant in 2013 
was approximately 2,900 gallons. 
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IV – FUTURE GROWTH AND LAND DEVELOPMENT 
  

A.1  Land Use and Zoning  
  

Upper Makefield Township is predominantly a bedroom community for daily commuters.  
Its primary land use activity is residential development. The Township’s zoning map is 
presented as Figure 17.  Zoning designations are consistent with the requirements of the 
Pennsylvania Municipalities Planning Code in that they include “provisions regulating the 
siting, density of residential, commercial, industrial and other developments in order to 
assure the availability of reliable, safe and adequate water supplies to support the 
intended land uses within the capacity of available water resources.” In addition, the 
Newtown Area Joint Municipal Zoning Ordinance (NAJMZO) promotes, protects, and 
facilitates the “preservation of the natural, scenic and historic values in the environment 
and preservation of forests, wetlands, aquifers, and floodplains.”  

  
A.2  Zoning Regulations as Related to Sewage Disposal  
  

The following descriptions of the zoning types and their suitability for sewage disposal 
are from the 2006 NAJMZO (last amended December 22, 2010):  

  
1. JM – Jericho Mountain – Poor suitability for on lot sewage disposal systems – 

limited to single-family detached scatter type development.  

2.  CM – Conservation Management – Single-family detached, single-family 
detached cluster and performance subdivisions “allowed so long as the 
sewage disposal method shall replenish the water table in accordance with the 
wastewater policies of the Newtown Area Joint Municipal Comprehensive Plan 
(NAJMCP) and the Sewage Facilities Plan (Act 537).”  

3.  CR-1 – Country Residential 1 – Low Density – Same sewage limitations as 
CM.  

4. CR-2 – Country Residential 2 – Medium Density – Same sewage limitations as 
CM.  

5.  R-2 – Residential/High Density District – Except for single-family detached 
uses, all such uses shall be served by a franchised water company and 
centralized sewer facility.  

6.  VR-1 – Village Residential 1 – Low Density District – Single-family detached on 
larger lots, no mention of sewer or water service. This  zoning was instituted to 
assist with maintenance of existing communities.  

7. MS – Municipal Services – No water or sewer service issues discussed.  

8. EIR – Educational, Institutional, and Recreational - No water or sewer service 
issues discussed.  

9.  POS – Parks and Open Space - No water or sewer service issues discussed.  

10.  FCO – Federal Cemetery Overlay District – Water and sewer service within the 
Overlay District must be provided by community wells and a community 
package sewage treatment plant.   
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A.3  Floodplain and Stormwater Land Use Limitations  
  

The Delaware River South Watershed Act 167 Stormwater Management Ordinance for 
Upper Makefield Township, Bucks County, Pennsylvania, Ordinance No. 263, as 
amended by Ordinance No. 272, establishes uses within special floodplain and 
stormwater management areas within the Township as follows:  
  
“No structure or land shall hereafter be used and no structure shall be located, relocated, 
constructed, reconstructed, enlarged, or structurally altered, except in full compliance with 
the terms and provisions of this Part and any other applicable ordinances and regulations 
which apply to structures and uses within the jurisdiction of the ordinance. Permitted uses 
of floodplain land include agriculture and recreation.”  
  
The purpose of the Ordinance includes the promotion of designs to minimize impacts to 
surface and groundwater, and encourage non-structural best management practices, 
minimization of increases in stormwater volume and impervious surfaces, and to manage 
stormwater problems at their source to promote groundwater recharge.  In addition, the 
Ordinance strives to utilize the existing natural drainage systems by preserving and 
restoring the flood carrying capacity of streams, maintaining the existing flows and quality 
in watercourses in the area, and implementation of an illegal discharge detection and 
elimination program that addresses non-stormwater discharges into the municipality’s 
separate storm sewer system.  
  
The Delaware River South Watershed has been divided into stormwater management 
Districts A, B, and C as shown on the Watershed Map in Appendix E. In addition to the 
requirements specified below, the water quality (Section 303), groundwater recharge 
(Section 304), and the streambank erosion (Section 305) requirements shall be 
implemented.  Table 4 shows the present and future developments relative to stormwater 
management districts.  

  

Table 4 
Development in Stormwater Management Districts 

Development District 
White Tract A 
Gray Tract A 

Melsky Tract A 
Belamour Estates B 

Creeks Bend B 
Dutchess Farm B 
Merrick Farm B 
Deer Ridge A/B 

Veteran Cemetery A/B 
Vintage Farm A/B 

Yates A/B 
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B.1 Future Growth Projections 
 

It is expected that future growth will be consistent with the zoning ordinance 
requirements and according to the goals set forth by the Township.  Much of the growth 
is expected to be in the form of low-density residential housing that will be served by 
individual on-lot wells and sewage disposal systems.  Sewage planning for future 
medium and high-density development will be part of the planning process for each 
development.  
  
To understand the expected growth, or increase in residential development, this section 
will address projected population increases through the year 2030 and corresponding 
demand for housing.  The U.S. Census Bureau projections are shown in Tables 5 and 6.  
Housing projections for the years 2010 to 2030 are based on Upper Makefield’s average 
household size of 2.64 persons.   
 
As indicated in Table 6, the population of Upper Makefield Township increased by 14 
percent between 2000 and 2010, and is projected to increase by 11 percent between 
2010 and 2020, and 9 percent between 2020 and 2030.  This population growth along 
with its associated service and institutional demands will place additional waste disposal 
requirements on the municipality.  

 
 
 
 
 
 
 
 
 
  
 
 
 
 

Table 6 
Upper Makefield Township Housing Unit Projections 

Year Census Numbers Density (homes/sq.mi.) 
1970 875* 40.3 
1980 1,472* 67.8 
1990 2,024* 93.3 
2000 2,512* 115.8 
2010 3,100* 142.8 
2020 3,454 (est.)*** 159.2 
2030 3,780 (est.)*** 174.2 

* Based upon U.S. Census Data. 

** Based upon DVRPC 2010-2040 Population Forecast for Upper 
Makefield Township, Bucks County, Pennsylvania. 

***   Based upon Upper Makefield Township’s average household size of 
2.64 persons and DVRPC 2010-2040 Population Forecast.  Average 
household size is calculated by dividing 2010 US Census population 
by US Census 2010 housing units. 

Table 5 
Upper Makefield Township Population Projections 

Year Census Numbers Density (people/sq.mi.) 
1970 2,905* 133.9 
1980 4,577* 210.9 
1990 5,949* 274.1 
2000 7,180* 330.9 
2010 8,190* 377.4 
2020 9,120 ** 420.3 
2030 9,980 ** 459.9 
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B.2  Existing and Future Development 
 

As evidenced by the long-range projections previously presented, Upper Makefield 
Township continues to experience growth in various locations within its boundaries.  
Figure 18 shows present and future developments within the Township in the next five to 
ten years.  Table 7 below lists projects that are either proposed or currently under 
construction, with details on proposed number of lots, sewage disposal method, and 
build-out timeline within the Five and Ten-Year Planning Periods. 

 

 
 
Note:  *Under Construction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7 
Proposed and Under-Construction Projects 

 
 

Project Name 
Proposed 
Dwelling 

Units 

Lots 
Remaining to 
be Developed 

 
Type 5-yr 

Growth 
10-yr 

Growth 

Ryan Property * 2 2 On-Lot x  
Inderbitzen Property 2 1 On-Lot x  

DiPippo Property 2 1 On-Lot x  
Creeks Bend *  11 1 On-Lot x  
Deer Ridge * 4 3 On-Lot x  
Riss Property 2 1 On-Lot x  

Yates Property 7 7 On-Lot x  
Vintage Farm * 21 3 On-Lot x  

Slack Tract 6 6 On-Lot x  
Reese Tract * 3 2 On-Lot x  

Zogorski Tract * 3 3 On-Lot x  
Belamour Estates * 29 5 On-Lot x  
Dutchess Farm * 68 39 Public Sewer x  

Gray Tract * 96 96 Public Sewer x  
White Tract 80 80 Public Sewer  x 

Melsky Tract 45 45 Public Sewer  x 
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B.3  Protection of Land and Water Resources 
  

Upper Makefield is a participant in a Joint Zoning Ordinance and Comprehensive Plan 
adopted by Newtown Township, Wrightstown Township, and Upper Makefield Township.  
Both the 2009 Newtown Area Joint Comprehensive Plan (NAJCP), zoning, and 
ordinances enacted to regulate and implement land use reflect the largely rural nature 
and character of the Township, and the need to protect and conserve its environmental 
resources.  In addition to Upper Makefield Township’s Zoning, and Subdivision and Land 
Development Ordinances, the Township has several ordinances addressing the land 
development processes that are designed to conserve water and to protect water 
quality, water quantity and public health and safety. These ordinances are: Water (Upper 
Makefield Township Code, Chapter 26) and Sewers and Sewage Disposal (Upper 
Makefield Township Code, Chapter 18).  These specific regulations govern:  

  
• Subdivision Land Development  
• Land Dedication for Parks  
• Performance Zoning and Specific Variance Procedures  
• On-Lot Disposal Systems (“OLDS”)  
• Natural Resources Protection District  
• Erosion and Sedimentation Control  
• Woodland Preservation  
• Wetlands  
• Significant Features  
• Floodplain  
• Steep Slopes  
• Buffer Zones  
• Stormwater Management  
• Tree Protection  
• Ground Water  

 
In addition to the above, the citizens of Upper Makefield Township have expressed a 
strong desire to preserve the nature and character of the Township.  To best accomplish 
these goals, the Board of Supervisors has commissioned the Environmental Advisory 
Council (EAC) to develop a plan to preserve open space.  Generally, an open space 
plan is defined primarily by both the community’s needs and land preservation needs.  
Community needs are driven by the needs of the current generation for active and 
passive recreation and the intangible need for “a sense of place”, a familiar landscape, 
or a sense of community that promotes a communal, positive feeling in the Township.  
On the other hand, land preservation needs are driven primarily by the need to protect 
the community’s heritage for future generations.    
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V – IDENTIFICATION OF ALTERNATIVES 
  

The following is a summary of various alternatives that were evaluated in conjunction with this 
Plan Update for addressing the sewage disposal needs of the Township: 
 
A.1  Regional Wastewater Treatment  

  
Upper Makefield Township is an open rural municipality; therefore, a single regional 
wastewater treatment facility would not be technically or economically feasible.  The 
developed areas are dispersed throughout the Township at a low density and existing 
land use planning and zoning discourages increased density through new development 
(Figure 17).  
  
Currently, there are only two public wastewater treatment facilities that are operated by 
the Township:  Heritage Hills WWTP which is owned by the Township and serves the 
Heritage Hills and the age-restricted Traditions developments; and the Dutchess Farms 
WWTP, which, until dedication, is technically owned by the developer, Toll Brothers, and 
will ultimately serve the Dutchess Farms development of 67 single-family detached 
dwellings.  These two facilities are located too far apart for combination into a single 
facility to be feasible.   
  

A.2  Extension of Existing Municipal & Non-Municipal Sewage Facilities  
  

The existing sewer facilities within Upper Makefield Township are identified in Section 
A.1 of Chapter III of this Plan Update and are illustrated in Figure 11.  The facilities, as 
shown, include both municipal and non-municipal (private) sewage collection, 
conveyance, treatment and/or disposal systems.  
  
The existing non-municipal sewer systems within the Township have limited potential to 
service surrounding users due to their specific use, size, and ownership; extension of 
these private systems is therefore not considered a feasible alternative.    
  
The Heritage Hills WWTP, which is owned and operated by Upper Makefield Township, 
is located in the eastern portion of the Township along Taylorsville Road.  The permitted 
capacity of this treatment plant is 172,544 gpd.  The 2013 Chapter 94 Report for the 
plant indicated an average daily flow of 47,630 gpd, which is only 28% of the overall 
plant capacity.  This indicates that the plant does have excess treatment capacity 
available to potentially serve surrounding areas.  A copy of the Chapter 94 Report for 
this treatment facility is included in Appendix A of this Plan Update. 
 
The Dutchess Farms WWTP, which is located in the southwestern area of the Township 
near the border with Wrightstown Township, is operated by Upper Makefield Township 
and will be owned by the Township after dedication.  This facility has been constructed 
to serve only the Dutchess Farms residential development, and it will be several years 
until the approved development is fully constructed, thus any potential capacity that may 
be available is presently unknown.  The permitted capacity of this treatment plant is 
20,225 gpd.  The 2013 Chapter 94 Report indicated an average daily flow of 3,900 gpd, 
from the 25 dwellings contributing flow to the facility as of the end of 2013.    Since the 
treatment plant is not located in the vicinity of any areas where long-term sewage 
disposal needs were identified, expansion of its service area and design capacity is not 
necessary. A copy of the Chapter 94 Report for this treatment facility is included in 
Appendix A of this Plan Update. 
 
Public sewer collection and conveyance facilities are located in Lower Makefield 
Township, which could potentially service portions of Upper Makefield Township.  
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However, the potential servicing of any properties within Upper Makefield Township via 
connection to Lower Makefield Township sewer facilities would not result in groundwater 
recharge which is a primary policy of Upper Makefield Township and is inconsistent with 
the goals of the Newtown Area Joint Comprehensive Plan (NAJCP).  Further, the 
available capacity within the sections of the Lower Makefield Township collection/ 
conveyance system, which could potentially service portions of Upper Makefield 
Township, as well as the downstream conveyance/treatment facilities, would need to be 
assessed, and Intermunicipal Sewer Service Agreements would need to be developed, 
before this alternative could be considered as a viable option.  
 

A.3  Continued Use of Existing Sewage Facilities  
  

All of the existing public and private sewage facilities listed in Section A.1 of Chapter III 
of this Plan Update are anticipated to continue to remain in service.  These existing 
facilities are relatively new and are generally in good repair, with no operational 
problems such as infiltration/inflow, or excessive organic or hydraulic overloading.  
Additionally, no operation and maintenance (O&M) concerns have been identified.  As 
such, there are no appreciable potential gains in system capacity to be made through 
repairs, upgrades or improved O&M, either by way of flow reductions or capacity 
increases in treatment or conveyance.    
  
As mentioned in Section A.2 above, the Heritage Hills WWTP is operating well below its 
permitted capacity, which allows for possible connection of new collection and 
conveyance lines.  On the other hand, the Dutchess Farms WWTP is not yet fully 
operational (as only 25 of 67 dwellings are contributing flow as of the end of 2013), so 
any potential excess available capacity is unknown until construction and connection of 
all permitted dwellings to the facility have been completed.  The remaining private 
sewage facilities have been designed for site-specific purposes to accommodate the 
current user’s wastewater.   
 

A.4  Repair or Replacement at Existing Collection and Conveyance Systems  
  

As stated above, no significant problems with the existing collection and conveyance 
systems within Upper Makefield Township have been identified.  Therefore, potential 
repairs or replacement of these systems or portions thereof to obtain increased sewage 
capacity is not necessary.  
  
The Township will continue to maintain and monitor these existing systems to ensure 
that they remain in good repair and provide the required sewage capacity.  

  
A.5  Construction of New Community Sewage Systems and/or Treatment Systems  

  
As previously discussed, two specific areas of Upper Makefield Township were included 
within the Needs Analysis that was performed in conjunction with this Plan Update: the 
Taylorsville Area and Dolington Area.  Both of these areas are existing residential and 
commercial communities with reports of stressed or malfunctioning on-lot sewage 
disposal systems provided by the BCHD, and each could potentially be served by 
construction of new community sewage systems including collection and treatment 
facilities.   
 
The Heritage Hills WWTP is located in close proximity to the Taylorsville Area.  As noted 
in the preceding section of this Plan Update, there is excess available capacity within 
this WWTP that would be sufficient to accommodate projected wastewater flows from 
the Taylorsville Area.  To that end, connection to the Heritage Hills WWTP to 
accommodate the long-term sewage disposal needs of the Taylorsville Area would be a 
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possible alternative to meet the long-term sewage disposal needs of the area, if 
necessary. 
 
The Dolington Area consists of existing single-family and multi-family residential 
properties, which could be served by new community sewage systems, but there is a 
limited amount of undeveloped land presently available to construct the associated 
facilities.  Relative to this, the federal government had previously acquired the 
surrounding agricultural land to the north of the Dolington Area for a veterans’ cemetery, 
which includes a 5-acre presently undeveloped parcel in the Village of Dolington. 
However, acquisition of the aforementioned parcel of land from the federal government 
for the potential use as a Community Sewage System and/or Treatment System would 
be difficult, and would also require a thorough investigation of onsite soils to determine if 
a Community Soil Absorption Area would be a viable option.   
  
As shown in Figure 18, a new community treatment plant is currently being constructed 
as part of the Gray Tract development, which will include a discharge to an unnamed 
tributary of Houghs Creek.  The Dolington Area could be added to the service area of 
this new wastewater treatment facility by construction of additional collection and 
conveyance systems.  Although the permitted treatment capacity of the Gray Tract 
WWTP does not include sewage flow from the Dolington Area, it has sufficient design 
capacity to accommodate future flow from the Dolington Area, pending acquisition of 
permit approval from PADEP for expanded treatment capacity.    
 
Other potential community sewage systems and/or treatment system alternatives that 
would be available to address the long-term sewage disposal needs of the Dolington 
Area will be evaluated in subsequent sections of this Plan Update. 
 

A.6  Use of Innovative/Alternative Methods of Collection/Conveyance to Serve Needs Areas 
Using Existing Treatment Facilities  
 
As noted above, the servicing of the Taylorsville Area via the connection of a potential 
sanitary sewer collection/conveyance system to the Heritage Hills WWTP is a possible 
alternative to meet the long-term sewage disposal needs of the area, if necessary. 
 
The Dolington Area is located more than two miles away from the Heritage Hills WWTP.  
To that end, as documented in subsequent sections of this Plan Update, no conventional 
or innovative/alternative collection and conveyance system would be economically 
feasible to connect the Dolington Area to the existing Heritage Hills system for sewer 
service.  Additionally, the existing Dutchess Farms wastewater treatment plant is over 
five miles away from the Dolington Area and, therefore, would also not be a viable 
option.   

 
B.  Individual On-lot Sewage Disposal Systems   

  
Management of wastewater by on-lot sewage disposal systems has long been the 
practice and policy of the Township.  A vast majority of the Township population is 
served by on-lot sewage disposal systems.  In Chapter II of this Plan Update, brief 
discussions are provided regarding on-lot sewage disposal system suitability relative to 
soil drainage class and slope.  Additionally, Figure 5 provides a Township-wide 
assessment of soil drainage class, while Figure 8 visually outlines the steep slope areas 
within the Township.  A desktop review of the soils’ drainage class and site topography 
can provide a baseline assessment of on-lot sewage disposal system feasibility; 
however, a site specific investigation of the soils is required to determine the appropriate 
system from the many available options, both conventional and alternate.   
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In this section, additional detail will be provided regarding soil criteria as it relates to the 
suitability for individual on-lot sewage disposal systems.  Selection of an on-lot sewage 
disposal system is primarily based on the following three soil characteristics:  soil depth 
class, soil drainage class, and soil permeability rating.  These three soil criteria are 
generalized for each soil in the soil survey; however, site-specific testing is required to 
confirm suitable conditions.  Soil depth is based on the depth to bedrock; soil drainage 
class is based on the directly or indirectly (soil mottling) observed seasonal high water 
table; and soil permeability is a classification of the soil according to its most restrictive 
permeability, measured in inches per hour.  
  
The following is a summary of on-lot sewage disposal systems that are permitted by the 
PADEP as primary or replacement systems for use throughout the Commonwealth:   
 
1. PADEP Approved Conventional On-Lot Sewage Disposal Systems include the 

following: 
  

a) Conventional In-ground Trench or Bed System  
  

In-ground septic systems require very deep, well-drained soil types with 
suitable permeability that is neither too fast nor too slow.  Seepage beds 
can be installed on slopes up to 8%, while trench systems can be installed 
on slopes up to 25%. These systems employ either stone-filled seepage 
beds or stone-filled trenches to distribute the effluent into the subsurface 
soil after exiting the septic tank.  These systems where presently installed 
are relatively old, and a limited number of new in-ground systems have 
been proposed as there are few undeveloped areas remaining in the 
Township with very deep, well-drained soils.  

  
b) Conventional Elevated Sand Mound System  
  

In areas with restrictive depth to bedrock or seasonal high water table, the 
elevated sand mound system is the conventional on-lot system that is 
appropriate.  Elevated sand mounds can be sited over moderately deep 
and moderately well-drained soils, as well as the same soils that can 
support an in-ground system.  The minimum soil depth to a restrictive rock 
or water table layer is 20 inches.  Soils suitable for elevated sand mounds 
generally have moderately slow to moderately fast permeability rates.  
Conventional elevated sand mounds can be installed on slopes up to 12%.  
Elevated sand mounds utilize their sand component to filter the septic tank 
effluent prior to percolating into the soil.  Elevated sand mound systems are 
in abundance in the Township due to shallow bedrock and seasonal high 
water table restrictions.   

  
c) Individual Residential Spray Irrigation System  
  

The use of on-lot spray irrigation systems has become increasingly popular 
and accepted throughout the Commonwealth.  This conventional sewage 
disposal method requires 10 inches of suitable surface soil and can be 
installed on slopes up to 25%.  Permeability of the soil is not a factor in 
sizing the spray irrigation field.  Primary treatment in spray irrigation 
systems is provided by either a septic tank or aerobic unit.  Secondary 
treatment is provided by either a sand filter or peat filter, and then effluent is 
disinfected and stored in a tank until it can be discharged to the land 
surface through a pressurized sprinkler distribution system.  Long-term 
effluent quality monitoring and maintenance of this system is required.  

63 



Individual residential spray irrigation systems generally require a disposal 
field between 20,000 and 40,000 square feet.   
 

2. PADEP Permitted Alternative On-Lot Sewage Disposal Systems – Aside from the 
systems identified as “conventional”, PADEP allows installation of 
“alternative” systems.  Alternative systems are regulated under 25 PA Code § 
73.72, which establishes general requirements.  More specific requirements are 
provided in the PADEP's "Alternative Systems Guidance", which identifies 
fifteen alternative on-lot sewage disposal systems and provides design and 
operational requirements for each system.  The fifteen alternative systems that 
could be considered for replacement of existing malfunctioning OLDS are 
summarized as follows: 

 
a) Alternative Individually Designed Composting Toilets - Toilet with integral 

containers to compost human waste materials.  A separate disposal system 
is required to dispose of greywater. 

 
b) Flow Equalization - Use of an additional tank, controls and dosing system 

to equalize periods of peak and low flows.  Absorption area may be sized 
based on the equalized flow rate plus an additional allowance of 15-20%.   
This would be most applicable to public assembly uses.  Additional area is 
required for installation of the equalization tank. 

 
c) Alternative Peat based System Options - Utilize a peat filter for treatment in 

addition to a septic or aerobic tank.  A peat filter for a three bedroom house 
would be approximately 75 square feet in area in addition to the septic tank 
and absorption area. Also required is the installation and maintenance of an 
ultraviolet disinfection unit. The primary advantage of these systems is that 
the minimum depth to the seasonal high water table limiting zone in the 
absorption area can be reduced from 20 inches to 10 inches, and the 
minimum depth to rock is reduced to 16 inches from 48 inches.   

 
d) Free Access Gravity Sand Filter - This system utilizes a 40 square foot 

sand filter for a three bedroom home, and additional 10 square feet of filter 
area is required for each additional bedroom.  Sand filters are used in 
conjunction with individual residential spray irrigation systems, at-grade 
absorption areas, and alternative drip irrigation systems. When used in 
conjunction with an at-grade absorption system, the requirement for depth 
of suitable soils is reduced from 48 inches to 20 inches. 

 
e) CO-OP RFS Ill System Option - This system includes a septic tank and a 

recirculating filter system (RFS) to provide treatment to the effluent.  Flow is 
recirculated by a pump.  Use of an ultraviolet disinfection unit is also 
required.  When used in conjunction with an at-grade absorption system, 
the requirement for depth of suitable soils is reduced from 48 inches to 20 
inches.  The minimum depth to the seasonal high water table in the 
absorption area can be reduced from 20 inches to 10 inches, and the 
minimum depth to rock is reduced to 16 inches from 48 inches.   

 
f) Leaching Chambers - Leaching chambers are constructed of plastic and 

are used within the absorption area of an in-ground or elevated sand 
mound in lieu of aggregate.   A reduction in the absorption area of up to 
40% may be allowable in systems using leaching chambers.  However, the 
guidance manual requires that sufficient area for a full size absorption area 
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be available.  Also no additional reduction in area for use of an aerobic tank 
may be taken.  

 
g) Alternative Aggregates - Use of several alternate aggregates are allowed 

in-lieu-of quarry produced coarse stone or sand.  The use of natural round 
stone, tire chips, and ground glass is allowed as alternative aggregates. No 
change in absorption area results from this substitution.   

 
h) Greywater Systems - Treatment of greywater (washwater, etc.) is 

allowable, in cases where separate blackwater (domestic human waste) 
disposal is provided by composting, chemical or incinerating toilets  A 
reduction  of up to 40% in absorption  area may be  allowed. However, 
sufficient area for a full size absorption area must be available. 

 
i) At-Grade Bed Systems - An at-grade bed is used in conjunction with a 

pretreatment system such as a peat filter, sand filter or recirculating filter.  
The at-grade bed consists of a minimum 10 inches of coarse stone 
aggregate with distribution piping and one foot of topsoil. The at-grade bed 
requires a pump system to transport effluent from the filter to the absorption 
bed.  The use of an at-grade bed requires the same amount of area as an 
in-ground system or elevated sand mound.  The primary advantage of 
these systems is that with the lower height of the at-grade bed may be less 
visually obtrusive compared to an elevated sand mound. 

 
j) Modified Subsurface Sand Filter for Fast Percolation, Shallow Bedrock 

Sites with No Water Table Present - This system is allowable on sites with 
very specific soil conditions.  An application rate of 1.5 square feet per 
gallon is required, resulting in the same absorption area as an elevated 
sand mound. 

 
k) Shallow Placement Pressure Dosed System - This system is used on sites 

where a limiting zone is found at depths of 58 inches or more.  It utilizes a 
septic tank and dosing tank with a pump system, and a wide, shallow 
absorption bed.  This system requires a larger absorption area than a 
conventional system. 

 
l) Drip Irrigation Systems - Drip irrigation uses specially constructed 

perforated tubing to apply effluent to the soil in small amounts over a large 
area.  Drip irrigation systems are allowed in well drained and moderately 
well drained soils. Seasonal high water table must be greater than 20 
inches deep and a minimum 20-inch vertical distance between rock and the 
drip irrigation emitters is required.   These systems include a septic tank, 
and either an intermittent sand filter, peat filter, or aerobic treatment unit.  
Additionally, an automatically backwashed disc filter unit is required to 
remove solids and prevent emitter tubing from becoming clogged.  Two 
zones of drip tubing, each approximately 600 lineal feet minimum, is 
installed underground, below the frostline.   

 
m) Steep Slope Elevated Sand Mound Beds on Slopes between 12 and 15% 

and Percolation rates of 3 - 30 minutes per inch - This system is a sand 
mound installation modified for installations on a slope.   No reduction in 
absorption bed size is allowed for use of an aerobic treatment tank. 
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n) A/B Soil System - These systems consist of a septic tank, recirculating 
sand filter, dosing tank and pump, and an ultraviolet disinfection system.  
An at-grade absorption area is used for disposal of the effluent.  A minimum 
separation depth to seasonal high water table of 10 inches and 16 inches to 
rock is required. 

 
o) Non-Infiltration, Evapotranspiration Bed contained within a Greenhouse - 

This technology consists of low flow plumbing fixtures inside the home, and 
aerobic treatment system tank, and disposal of effluent by 
evapotranspiration within a modified greenhouse.  Plants are used to 
uptake the effluent and release water to the atmosphere. 

 
3. PADEP On-Lot Alternative Technology Listings – This listing is essentially an 

addendum to the Alternative Systems Guidance manual, showing specific 
technology (products) which have been approved by PADEP.  The listing 
currently includes seven (7) products, as follows: 

 
a) AdvanTex AX-Series Treatment System – Orenco System, Inc. – This 

system consists of dual compartment tank with one zone serving as a 
septic tank and the second zone holding liquid effluent to be pumped to a 
textile multi-pass filter, which provides aerobic treatment to the sewage.  
Use of an ultraviolet disinfection system is also required.  Treated liquid is 
pumped to an absorption field for disposal.  A 40% reduction in the 
absorption area may be allowed by PADEP based on the use of this 
system. 

 
b) Air Injection Absorption Area Renovation – Soil Air System/ Geometrix, 

LLC – This product is generally used in septic system repairs.  The 
installation includes an air blower forcing air into the soil of the absorption 
area.  This air rejuvenates the soil by encouraging aerobic conditions 
within the soil and allowing the growth of aerobic (oxygen using) bacteria 
to treat the sewage effluent.  This aerobic environment replaces an 
anaerobic environment in the soil.  Anaerobic (oxygen deficient) bacterial 
growth creates a biomat accumulation which lowers the permeability of the 
soil.  This repair system requires specific evaluation and long-term 
operation of an electric powered blower.  

 
c) Drip Distribution PERC-RITE Primary Effluent – American Manufacturing 

Co. Inc. – This is the additional approval of a specific manufacturer’s drip 
irrigation system, as described previously. 

 
d) Drip Distribution PERC-RITE Micro-Mound – American Manufacturing Co. 

Inc. – This system is a specific application of drip irrigation systems.  This 
system includes a septic or aerobic treatment tank, a dosing tank and 
pumping system, a filtration unit, and final discharge to a drip irrigation 
tubing within a micromound absorption area.  Micromound systems require 
12 inches of sand below the drip tubes and 2 inches of sand above the 
tube, producing a low profile mound that may be more aesthetically 
pleasing than a conventional sand mound. 

 
e) Floating Outlet (Flout) Siphon – Tissy Plastics, Inc. – This product can be 

used in a dosing tank to replace a dosing pump in certain hydraulic 
situations.  This product’s use would be related to flow equalization 
systems as discussed above. 
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f) Geotextile Sand Filters – Eljen Corporation – This product is used to 

provide treatment area and distribution of sewage effluent in the absorption 
bed area.  The filter unit consists of perforated piping atop of plastic matrix 
then wrapped in two types of geotextile fabric.  The complete units look like 
mattresses.  These units are buried within the absorption bed surrounded 
by sand.  The plastic matrix and filter fabric provide area for the growth of 
bacteria to treat the wastewater prior to infiltration into the soil.  A 40% 
reduction in absorption bed size is allowed with the use of these units. 

 
g) Leaching Chambers – Infiltrator Systems, Inc. – This listing approves three 

additional infiltration chamber designs/sizes for use under the leaching 
chamber section of the Alternative System Guidance. 

 
Based upon the desktop analysis described in the preceding sections of this Plan 
Update, the PADEP-approved individual on-lot sewage disposal systems summarized 
above provide a variety of options that could be considered for addressing the long-term 
sewage disposal need for the majority of properties within the Township.  The selection 
of the most appropriate option would be based on site specific testing performed in 
conjunction with the OLDS planning and permitting process. 
 
With regard to specific areas within the Township that were identified by the BCHD as 
experiencing problems with the functioning of existing on-lot sewage disposal systems, 
namely the Taylorsville and Dolington Areas, the conclusions developed by the recent 
On-Lot Sewage Disposal System Surveys recently conducted by the Township that is 
summarized in Section III.B.2 of this Plan Update are as follows:   
 
Taylorsville Area 
 
As detailed in the preceding sections of this Plan Update, an On-Lot Sewage Disposal 
System Survey was conducted within the Taylorsville Area in 2013.  The conclusions 
reached in conjunction with the aforementioned OLDS Survey were that the majority of 
existing OLDS serving the Taylorsville Area appear to be functioning properly with no 
indications of widespread problems.  The OLDS functioning problems noted during the 
survey were limited to three properties, and it was determined that there were viable on-
lot sewage disposal solutions that would be available to address the specific problems 
noted at each of the three properties. 
 
Based upon the results of the recent OLDS Survey, it is proposed that the future 
sewage disposal needs within the Taylorsille Area be addressed utilizing the following 
approach over the “short term” (5 year) planning window of this Plan Update: 
 

• Improve the performance of existing OLDS by water conservation and/or 
increased system oversight/maintenance.  Relative to this matter, the Township 
has committed to conducting educational seminars with area property owners 
regarding OLDS operation and maintenance and will incorporate supplemental 
provisions into the Township’s current OLDS Maintenance Ordinance 
addressing the specific needs/issues within the Taylorsville Area. 

 
• Address the current limited number of OLDS operational problems noted during 

the survey utilizing potential on-lot sewage disposal solutions.  Information 
concerning the problems noted during the survey, as well as recommendations 
for corrective work, will be distributed to the affected property owners by the 
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Township in an effort to improve the operation or facilitate repairs/upgrades to 
the on-lot sewage disposal systems. 

 
The Township will continue to monitor the functioning of OLDS within the Taylorsville 
Area to ensure the approach proposed above is effective in meeting the long-term 
sewage disposal needs of the area.  Should such monitoring reveal that the proposed 
approach is not effective, the Township will perform additional planning and develop 
supplemental alternatives to meet the long-term sewage disposal needs of the 
Taylorsville Area. 
 
Dolington Area 
 
The conclusions reached in conjunction with the On-Lot Sewage Disposal System 
Survey that was performed within the Dolington Area, as detailed in preceding sections 
of this Plan Update, are not as favorable with regard to the continuing use of potential 
on-lot sewage disposal alternatives for addressing the long-term sewage disposal needs 
of the area as compared to the Taylorsville Area.  A relatively higher number of 
properties within the Dolington Area were noted as having periodic problems with the 
functioning of their primary on-lot sewage disposal systems thereby relying on 
supplemental holding tanks to address seasonal conditions.  Additionally, a number of 
properties are served by on-lot sewage disposal systems that were constructed in the 
1950s – 1960s that would not meet current PADEP design and siting guidelines due to 
inadequate setbacks/isolation distances, limiting zone restrictions, etc., which would also 
affect the viability of potential on-lot sewage disposal solutions in the event future 
problems develop.   
 
Notwithstanding the above, based upon the results of the recent OLDS Survey, the 
functioning of existing on-lot sewage disposal systems within the Dolington Area is 
being properly managed at this time by the affected property owners in that no 
widespread indications of OLDS malfunctioning conditions were noted, and the 
associated groundwater quality evaluation revealed no contamination concerns related 
to potential OLDS malfunctions.  To that end, the Township’s approach to addressing 
both the short-term (5 year) and long-term (10 year) planning periods of the Dolington 
Area would include the following: 
 

• Improve the performance of all existing OLDS within the Dolington Area by water 
conservation and/or increased system oversight/maintenance.  To that end, 
during the short-term planning period of this Plan Update, the Township has 
committed to conducting educational seminars with area property owners 
regarding OLDS operation and maintenance and will incorporate supplemental 
provisions into the Township’s current OLDS Maintenance Ordinance addressing 
the specific needs/issues within the Dolington Area, similar to that proposed for 
the Taylorsville Area above. 
 

• Based upon a review of BCHD records, input received from BCHD 
Representatives and the overall evaluation of properties performed in 
conjunction with the OLDS Survey, the long-term sewage disposal needs of 
properties with recently permitted OLDS, or the relatively larger properties within 
the Study Area, would be considered to be addressed. 

 
• Based upon the results of the OLDS Survey including the Soil Probe Evaluations 

and/or existing isolation distance limitations previously noted at the relatively 
smaller properties, the viability of using replacement OLDS to address the long-
term sewage disposal needs of the affected properties is doubtful. 
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• Long-term sewage disposal needs of properties served by holding tanks or 

without practical on-lot solutions must be further assessed.   
 
The evaluation of potential alternatives to address the long-term sewage disposal needs 
of the potential “problem” properties noted above will be discussed in subsequent 
sections of this Plan Update. 

 
C.  Small Flow Treatment Facilities  

  
A Small Flow Treatment Facility (SFTF) is an individual or community sewerage system 
that is designed to adequately treat sewage flows not greater than 2,000 gpd for final 
disposal using a stream discharge or other disposal method approved by the PADEP.   
§71.64 of the Pennsylvania Code Title 25 further explains that the use of these systems 
is restricted to replacement or repair systems which the Department determines is 
necessary to abate an existing nuisance or public health hazard or as a system to serve 
residential dwellings or commercial facilities which generate domestic wastewater not 
containing industrial waste.  
  
Since an SFTF has restricted uses, the following information is required by the PADEP 
prior to approval of an SFTF:  

  
1.  Documentation that soils are not suitable for the installation of individual or 

community on-lot sewage disposal systems, excluding individual residential 
spray irrigation systems proposed for use in areas outside the watershed of 
waters classified as high quality or exceptional value.  

  
2.  A preliminary hydrogeologic evaluation when the SFTF will use land disposal or 

a dry stream channel discharge for final disposal.  
  
3. Documentation, which confirms that existing or proposed drinking water uses 

will be protected, and that effluent will not create a public health hazard or a 
nuisance.  

 
4.  Documentation that the proposed use of the SFTF does not conflict with 

comprehensive sewage planning for the area.  
 
5.  An evaluation that establishes specific responsibilities for operation and 

maintenance of the proposed SFTF.   
 
6.  An evaluation of the density of development and the number and density of 

other similar systems in the watershed.  
  
7.  An evaluation of the alternatives available to provide sewage facilities which 

documents that the use of a SFTF is a technically, environmentally, and 
administratively acceptable alternative.  

  
In addition to the requirements by the PADEP, Upper Makefield Township requires that 
an Operation and Maintenance Agreement be executed between the applicant and the 
Township.  This Agreement requires, at a minimum, annual maintenance inspections 
and effluent testing pursuant to the Clean Streams Law and/or NPDES permit.   
  
If an SFTF is to be considered as a viable long-term sewage disposal alternative, 
compliance with anti-degradation surface water requirements of the PA Clean Streams 
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Law will need to be sufficiently documented.  Protection of the Delaware River and 
avoidance of the adverse effects of discharging inadequately treated effluent to streams 
tributary to the Delaware River is a priority for the Township.  Although there are no 
exceptional value or high quality streams within the Township, this is consistent with its 
intention to protect ground water and surface water resources.   
  
The surface water resources of the Township are also ecologically significant, containing 
individual species and ecological habitats noted in the Bucks County Natural Resource 
Inventory and the PA Natural Diversity Inventory (PNDI).  Additionally, studies 
conducted by the United States Geological Survey scientifically link the region’s surface 
and ground water hydrology.  Therefore, wastewater treatment/disposal alternatives 
involving stream discharge of treated effluent are generally not promoted by the 
Township, unless land disposal alternatives prove not to be feasible.   
  
An SFTF may be a viable alternative to address the existing malfunctioning systems 
identified within both the Taylorsville and Dolington Areas, if repair or replacement of an 
existing system is not feasible due to severity of malfunction (precluding repair of 
malfunctioning system components), or soil and parcel area/size limitations precluding 
installation of a conventional or other alternative on-lot sewage disposal system.  The 
evaluation of the potential SFTF Alternative to address the long-term sewage disposal 
needs of the “problem” properties within the Dolington Area will be discussed in 
subsequent sections of the Plan Update. 

 
D.  Community Land Disposal  

  
Community On-Lot Sewage Disposal Systems (“CSDS”) can be used as a long-term 
sewage disposal alternative for residential, commercial, industrial or institutional 
developments where projected wastewater flows will be in excess of 800 gpd.  The 
criteria for this application is generally based on the number of lots to be served and/or 
the wastewater flow equivalent.  Commercial, industrial, and institutional land 
developments that will generate a flow of less than 800 gpd are considered to have an 
individual on-lot sewage disposal system.  Depending on the development type, flow 
generated, and site conditions, sewage facilities planning for CSDS could be in the form 
of Planning Module Components 2, 3, or 3s.  
  
The feasibility of utilizing CSDS land disposal alternatives, like that of individual system 
alternatives, is based on existing site and soil conditions.  If conventional individual on-
lot sewage disposal systems prove not feasible, developments could potentially use 
community land disposal.  Any new community systems installed within Upper Makefield 
Township must be offered for dedication to the Township or would be owned and 
maintained by a homeowners’ association or other entity as may be approved by the 
Township consistent with the Township’s OLDS Ordinance.  Maintenance Agreements, 
as well as financial and other institutional mechanisms, must be provided in conjunction 
with any CSDS proposal to ensure long-term viability.  Additionally, CSDS must provide 
for bonding and agreements to ensure future maintenance, or if required, the repair or 
replacement of the system.  A proposed CSDS must also provide for ground water 
recharge since Upper Makefield Township is solely dependent on ground water for its 
potable water supply.   
 
The potential use of a CSDS to meet the long-term sewage disposal needs of the 
problem properties within the Dolington Area will be evaluated in subsequent sections of 
this Plan Update. 
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E.  Retaining Tanks  

  
A retaining tank is a watertight receptacle that receives and retains sanitary sewage and 
is designed and constructed to facilitate periodic removal and disposal at another site.  
Per Pennsylvania Code Title 25 Chapter 71, retaining tanks can be a holding tank, privy, 
chemical toilet, composting toilet, incinerating toilet, and a recycling toilet.  These 
retaining tank options will be described in more detail below.  General requirements 
listed in Chapter 71 for retaining tanks are as follows:  

  
1.  The official plan or revision addressing the retaining tank use shall meet the 

requirements of Subchapters B and C of Chapter 71.  
  
2.  Proposed disposal sites, the method of disposal and the hauler of the retaining 

tank waste shall be approved by PADEP consistent with the Solid Waste 
Management Act prior to approval of the official plan or revision allowing the 
use of the retaining tank. 

 
3. A municipality, sewer authority, or sewage management agency may delegate 

or contract for the collection and disposal of the contents of retaining tanks 
except that the ultimate responsibility for the proper collection and disposal of 
the contents shall remain with the municipality, authority, or agency. 

 
4. Whenever the local agency issues permits for retaining tanks, the municipality 

or local agency may impose other conditions it deems necessary for operation 
and maintenance of the tanks to prevent a nuisance or a public health hazard. 

 
Privies and chemical toilets are designed to receive sewage where there is no water 
under pressure and no piped wastewater facilities.  Privies are permissible when 
properties with no water under pressure have soil and site suitability testing that meets 
the requirements for sewage disposal by one of the systems described in Chapter 73.  
Site suitability testing for a conventional sewage disposal area is not required if the lot 
was in existence prior to May 15, 1972, is greater than 1 acre, and does not and will not 
have water under pressure.  Chemical toilets are permissible for temporary uses, such 
as construction sites or at the site of public gatherings and entertainment.    
 
Incinerating, composting, and recycling toilets are forms of retaining tanks that are used 
to minimize wastewater flow, but do not eliminate the necessity of an on-lot sewage 
disposal system for greywater flow from sinks and showers.  Pennsylvania Code 
Chapter 73 outlines construction requirements for these three retaining tank systems.  
Additionally, the PADEP Alternate Systems Guidance provides standards for individually 
designed composting toilets.    
  
The most notable type of retaining tank is a holding tank, which can be used on a 
temporary basis to abate a nuisance or public health hazard, and in interim periods prior 
to a public sewer connection.  Per PADEP regulations, temporary holding tanks are 
permitted when the following conditions are met:  

  
1.  The applicable Official Sewerage Facilities Plan or revision thereto authorizes 

the use of a holding tank on an interim basis and provides for replacement by 
adequate sewer facilities in accordance with a schedule approved by the 
PADEP.  

  
2.  The applicable Official Sewerage Facilities Plan or revision thereto includes 

municipal financial assurance of the replacement facilities implementation, 
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such as public financing, bonding or other security, to assure completion, or 
other assurances either singularly or in combination that the PADEP deems 
necessary.   

  
Holding tanks are also permitted on a permanent basis for commercial, industrial, or 
institutional establishments that generate less than 800 gpd in wastewater flow.   
Holding tanks must have suitable construction specifications, and a minimum capacity of 
either 1,000 gallons or a volume equal to the quantity of waste generated in three days, 
whichever is greater.  Moreover, the holding tanks are to have an audible and visual 
warning device that is activated when the tank is at 75% of its capacity.  Lastly, holding 
tanks are to be pumped out on a regular basis with the waste being disposed of at a site 
approved by the PADEP.   

  
Holding tanks are regulated in Upper Makefield Township by Township Code, Chapter 
18.  A copy of the Township’s Holding Tank Ordinance is included in Appendix D, along 
with the Township’s OLDS Ordinance.    
  
Properties located within both the Taylorsville and Dolington Areas have permitted 
holding tanks.  The holding tank within the Taylorsville Area services a commercial 
property with less than 800 gpd of wastewater flow and is, therefore, considered a viable 
long-term sewage disposal option for the property.  The holding tanks within the 
Dolington Area were installed to address seasonal problems with the functioning of 
existing on-lot sewage disposal systems on several residential properties and would not 
be considered as an acceptable means of addressing the long-term sewage disposal 
needs of the properties.        

    
F.  Sewage Management Program  

  
The management of on-lot sewage disposal systems within Upper Makefield Township 
is a key element in the successful, long-term operation of properly designed and 
installed systems.  Improper installation and inadequate management of on-lot sewage 
disposal systems increase the chances of water resource contamination and potential 
public health problems.  An effective Sewage Management Program would include 
adequate soil testing, sewage planning for development, on-lot sewage disposal system 
design, installing the appropriate system correctly, and maintaining the on-lot sewage 
disposal system as required by state or local regulations.  For these reasons, Upper 
Makefield Township has adopted an OLDS Ordinance for the management of individual 
and community on-lot sewage disposal systems.   

 
The purpose of the Township’s OLDS Ordinance is to promote the public health by 
setting minimum standards for OLDS installation, operation, and maintenance.  The 
OLDS Ordinance applies to both new and existing OLDS in conjunction with the 
ordinances concerning holding tanks and water conservation.  Wherever feasible and 
economical, OLDS shall be encouraged throughout Upper Makefield Township.  The 
guidelines set forth in the Ordinance strive to protect ground water resources and 
promote water conservation through proper operation and maintenance of on-lot sewage 
disposal systems.   
  
All individual OLDS shall be owned and maintained by the property owner.  All 
community OLDS shall be offered for dedication to the Township or agency designated 
by the Township, or owned and maintained by a homeowners’ association.  The 
operator of all community sewage disposal facilities must be licensed through the 
PADEP.    
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Soil testing is one of, if not the most important, part of development of an on-lot sewage 
disposal system.  Site soil testing is necessary to establish whether sites are suitable to 
treat and dispose of wastewater generated by proposed development.  Site suitability is 
established by evaluating soil depth, drainage, and permeability.  Additional evaluation 
of underlying geologic formations is sometimes necessary, such as developments with 
high lot density, areas of the Township with groundwater concerns, or where carbonate 
geology is located.  For all site evaluations, the BCHD SEO represents Upper Makefield 
Township as the regulatory authority who witnesses site testing and approves sites for 
on-lot sewage disposal.   
  
For new land developments and lots with proposed flows exceeding 800 gpd, Sewage 
Facilities Planning is required by the PADEP.  Sewage Facilities Planning Modules are 
prepared and submitted to the proper regulatory agencies for review, prior to Township 
review and approval.  At the Township level, the planning module process includes 
review by the Township Engineer, Planning Commission, and the Board of Supervisors.  
The Board of Supervisors is the last entity to review the planning module before it is 
submitted to the PADEP.  In some instances, when the use of holding tanks, IRSIS, or 
alternate systems are proposed, operation and maintenance agreements are to be 
completed prior to Township approval of the Module and submission to the PADEP.    
  
Also important is the design and review of the proposed on-lot sewage disposal system 
prior to installation.  Proper design review by the BCDH SEO for an on-lot sewage 
disposal system permit is crucial to the long-term viability of the system.  Installation and 
construction reviews ensure that systems are constructed according to plans, 
specifications, and PADEP Guidelines.  A BCDH SEO conducts routine inspections 
during the installation of all on-lot sewage disposal systems.  

  
After the on-lot sewage disposal system is installed, operation and maintenance of the 
system must be performed as outlined in the Township’s OLDS Ordinance, or as 
specified in more stringent individual Operation and Maintenance Agreements.  On-lot 
sewage disposal systems may be located over deep, well-drained soils, but may 
ultimately fail due to poor operation and maintenance.  Refer to Appendix D for more 
details on operation and maintenance procedures per the OLDS Ordinance (Chapter 18 
of the Township Code).  At a minimum, on-lot sewage disposal systems must be 
pumped out every three years, and an inspection report must be submitted to the 
Township if a malfunction is noted by the licensed pumper, or if repairs are needed.   
  
In conjunction with the OLDS Ordinance requirements to pump out the system regularly 
and have it inspected by the pumper, the Township’s Sewage Management Program 
strives to educate the Township residents about how on-lot sewage disposal systems 
work and the need for proper operation and maintenance of the system.  With that in 
mind, the Township currently provides general information about on-lot sewage disposal 
system maintenance through its website and newsletter, as well as handing out 
pamphlets upon request.  This information includes frequency of pumping on-lot sewage 
disposal systems, general inspection procedures, and the need for installation of water 
conservation devices.  
  
Upper Makefield Township’s OLDS Ordinance has been included in this Plan Update to 
document the Township’s desire to ensure long-term viability of existing and new on-lot 
sewage disposal systems, to protect groundwater resources, and to promote public 
health.  The OLDS Ordinance is a great tool to keep functioning on-lot sewage disposal 
systems operating properly. 
 
Upon approval of this Plan Update by PADEP, Upper Makefield Township will complete 
the following additional activities related to on-lot sewage disposal systems: 
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1. On-lot Disposal System Ordinance, Chapter 18 of the Township Code, will be 

amended to include more stringent management/maintenance requirements 
specific to Taylorsville and Dolington Areas, which will focus on: 

 
a) Increased water conservation measures. 
 
b) Increased OLDS oversight/maintenance. 

 
2. Educational sessions will be conducted for Taylorsville and Dolington Area 

property owners/residents to review OLDS operation, benefits and methods of 
water conservation, operation and maintenance requirements for standard, 
pressure dosed, and advanced treatment OLDS, as well as identifying 
preliminary signs of OLDS malfunctions.  These sessions will be open to all 
Township residents and will be broadcast on the Township’s Government Access 
channel. 

With the amendments proposed to be completed to the previously enacted OLDS 
Ordinance (as identified above), it is expected that the Township’s Sewage Management 
Program will effectively improve the operation and life expectancy of the previously 
identified Sewage Disposal Needs Areas of the Township, including both the Taylorsville 
and Dolington Areas.  

  
G.  Non-Structural Comprehensive Planning Alternatives  

  
The Newtown Area Joint Comprehensive Plan, last revised in 2009, summarizes Upper 
Makefield Township’s vision and policies on its future growth, preservation, and 
conservation.  The Jointure today allows Newtown, Upper Makefield, and Wrightstown 
Townships, tied together geographically, to combine their diverse characteristics and 
strengths into a single planning unit intended to promote the vitality and health of each 
community and their entire region. It remains one of the few cooperative planning 
arrangements which govern land use with a common zoning ordinance.  The various on-
lot sewage disposal alternatives considered in this section are evaluated with the 
purpose of protecting the natural and rural character of the planning area and protecting 
surface and groundwater critical to maintaining water quality within Upper Makefield 
Township and its adjacent communities.  
  
The Township’s Subdivision and Land Development Ordinance (SALDO) strives to 
control the subdivision and development of land in the Township in order to preserve 
agricultural lands, scenic areas, historical sites, and water resources.  The SALDO also 
attempts to ensure adequate open space; provide proper distribution of the population; 
assure sites are suitable for building purposes; and most importantly, give effect to the 
policies and proposals of the Township’s Comprehensive Plan and implement the 
requirements of the Zoning Ordinance.  The SALDO does not include detailed 
requirements concerning on-lot sewage disposal.  However, this topic is addressed in 
detail within the Joint Zoning Ordinance and the Township’s OLDS Ordinance.   
  
The Newtown Area Joint Municipal Zoning Ordinance (NAJMZO) was last amended in 
2010.  This document establishes the basic land use regulations for Upper Makefield, 
Newtown and Wrightstown Townships.  This current and up-to-date document provides 
comprehensive planning which supports prudent sewage planning for existing and future 
conditions.  
  
The land use designations for Upper Makefield Township are identified in Section A.2 of 
Chapter IV of this Plan Update.  The majority of the Township is designated as CM – 
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Conservation Management, followed by JM – Jericho Mountain.  Most of the area in 
these zoning districts has been previously developed as rural residential and many of 
the remaining agricultural tracts of land have been set aside for preservation.  Almost all 
of the CR-1 – Country Residential 1 Low Density zoned land in the Township has been 
developed, as well as the CR-2 – Country Residential 2 Medium Density, R2 – 
Residential High Density, and VR-1 – Village Residential 1 Low Density zoned districts.  
  
Currently the JM District has a minimum lot size for single family detached with on-lot 
sewage disposal and water of 5-acres, mostly due to steep slopes and soils.  The CM 
District has a minimum lot size of 1-acre for this same use as does the CR-1 District.  
Since a majority of the Township is comprised of these three zoning designations, Upper 
Makefield has been able to closely control lot sizes for those that require OLDS.  
Therefore, the current zoning districts and requirements can be viewed as effectively 
controlling land development and assuring the use of OLDS as a viable long-term 
sewage disposal method.  
  
Since Upper Makefield Township relies solely on groundwater for their water supply, the 
Township has enacted a comprehensive well ordinance to protect drinking water.  Upper 
Makefield Township’s well ordinance addresses requirements for construction of 
production wells, permitting of private wells, well yield criteria, well casing criteria, well 
depth, and water quality.  The main goal of the well ordinance is to keep current the 
requirements for production wells in the best interest of the health, safety, and welfare of 
Township residents.  
  
As mentioned previously, the OLDS Ordinance (Refer to Appendix D) reinforces the 
Township’s desire to promote public health, prevent groundwater degradation, and keep 
municipal sewerage facilities to a minimum.  When properly followed and enforced, the 
OLDS Ordinance will help prevent on-lot sewage disposal problems and keep alternate 
sewage disposal needs to a minimum.  The OLDS Ordinance will also help the 
Township to identify additional sewage disposal needs areas if they were to arise, in 
conjunction with the reporting program that is outlined in the Ordinance.  The Township, 
in theory, should be able to supply themselves with the necessary background data in 
the future to identify problem areas, without solely relying on BCDH records or 
complaints.  
  
In summary, the Township’s planning, zoning, land development, and well and OLDS 
Ordinances provide a comprehensive framework to regulate land development, maintain 
groundwater quality, and sustain a healthy community and environment.  
 
Most of the private OLDS and wells within Upper Makefield Township are situated on 
lots greater than 1 acre, which supports the Township’s philosophy to maintain a safe 
drinking water supply and provide enough land to properly site OLDS.  There is 
presently no interest in modifying zoning requirements in the future that could promote 
higher density developments that would be inconsistent with the use of OLDS and 
private wells. 
    
The OLDS Ordinance provides Township oversight of the operation and maintenance of 
OLDS, a comprehensive education program on OLDS for Township residents and a 
monitoring program that allows the Township to identify additional sewage needs areas 
and possibly prevent future OLDS problems.  Further, as noted in the preceding sections 
of this Plan Update, Upper Makefield Township will amend the current OLDS Ordinance 
to include additional provisions for the Taylorsville Area and Dolington Area to increase 
OLDS oversight and maintenance, water conservation and education of OLDS 
owners/uses regarding system maintenance and repair.  Therefore, the Township’s 
existing planning documents and ordinances, in combination with proposed amendment 
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to the OLDS Ordinance, adequately assist in meeting the existing and future sewage 
disposal needs of the Township.   

 
H.  Summary of the Proposed Alternatives to Address the Short and Long-Term Sewage 

Disposal Needs within the Taylorsville and Dolington Areas of the Township  
  

The following is a summary of various alternatives that have been developed to address 
the short and long-term sewage disposal needs within the two specific Needs Areas 
within the Township discussed in the preceding sections of this Plan Update: 

  
Taylorsville Area  
  
1.  Short-term Sewage Disposal Needs (Five-Year Planning Period) - The 

immediate sewage disposal needs of this area will be addressed by improving 
the performance of existing OLDS through water conservation, increased 
system oversight/maintenance, educating property owners concerning OLDS 
use/maintenance and amendment of the Township’s OLDS Ordinance to 
incorporate additional maintenance provisions specific to the Taylorsville Area.  
Immediate sewage disposal needs will also be addressed by repair and/or 
replacement of the limited number of OLDS with operational problems (noted 
during the OLDS Survey), utilizing potential on-lot sewage disposal solutions, 
where possible.     

    
2. Long-Term Sewage Disposal Needs (Ten-Year Planning Period) - If the short-

term approach (identified above) is found to be effective after five years of 
implementation, it will be continued by the Township to also satisfy the long-
term sewage disposal needs of the area for the Ten-Year Planning Period. 

 
Dolington Area  
  
1. Short-term Sewage Disposal Needs (Five-Year Planning Period) -   The 

immediate sewage disposal needs of this area will be addressed by improving 
the performance of existing OLDS through water conservation, increased 
system oversight/maintenance, educating property owners concerning OLDS 
use/maintenance and amendment of the Township’s OLDS Ordinance to 
incorporate additional maintenance provisions specific to the Dolington Area.  
Immediate sewage disposal needs will also be addressed by interim repairs to 
the OLDS with operational problems (noted during the OLDS Survey), as 
necessary, utilizing potential on-lot sewage disposal solutions, including Best 
Technological Guidance, where possible.   

 
2.  Long-Term Sewage Disposal Needs (Ten-Year Planning Period) -  Based upon 

a review of BCHD records, input received from BCHD Representatives and the 
overall evaluation of properties performed in conjunction with the OLDS 
Survey, the long-term sewage disposal needs of properties with recently 
permitted OLDS, or the relatively larger properties within the Study Area, would 
be considered to be addressed.  However, based upon the results of the OLDS 
Survey including the Soil Probe Evaluations and/or existing isolation distance 
limitations previously noted at the relatively smaller properties, the viability of 
using replacement OLDS to address the long-term sewage disposal needs of 
the affected properties is doubtful.  To that end, six (6) potential alternatives for 
addressing the long-term sewage disposal needs of the current or potential 
“problem” properties within the Dolington Area have been developed, which are 
detailed below: 
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Alternative No. 1: Conventional Gravity Sewer and Pump Station to the Gray 
Tract WWTP  
 
As shown on Figures 19 and 20, this alternative includes the construction of a 
gravity sanitary sewer collection system within the Dolington Area, which would 
convey wastewater flows to three new pump stations situated at strategic 
locations within the Needs Area.  Wastewater would then be conveyed from the 
pump stations through a force main to the Gray Tract gravity sanitary sewer 
collection system (already constructed), eventually discharging to the Gray 
Tract WWTP (currently under construction).  This alternative will require a re-
rating of the current permitted capacity of the Gray Tract WWTP. 
 
All of the sanitary sewerage facilities that would be constructed in conjunction 
with this alternative that are located within public rights-of-way and/or 
easements would be owned/operated/maintained by the Township.  All facilities 
that would be installed on private properties would be owned/maintained by the 
respective property owners. 
 
Table 8 summarizes the estimated cost for the supplemental public sanitary 
sewer collection/conveyance facilities that would be required in conjunction 
with this alternative.  This cost addresses the common elements or 
components of the proposed Conventional Gravity Sewer and Pump Station 
System, including a proposed gravity collection system, three pump stations, 
force mains and related improvements.  The total estimated Project Cost for 
public sewer facilities proposed in conjunction with this alternative is 
approximately $3,614,615.00. 
 
Alternative No. 2: Low-Pressure Sewer System (LPSS) to Gray Tract WWTP   
 
As shown on Figures 21 and 22, this alternative includes the construction of an 
LPSS within the Dolington Area, which would convey wastewater flows from 
the Dolington Area to the Gray Tract gravity sewer collection system (already 
constructed), and eventually to the Gray Tract WWTP (currently under 
construction).  This alternative will also require a re-rating of the current 
permitted capacity of the Gray Tract WWTP.  
 
All of the sanitary sewerage facilities that would be constructed in conjunction 
with this alternative that are located within public rights-of-way and/or 
easements would be owned/operated/maintained by the Township.  All of the 
facilities that would be installed on private properties would be 
owned/maintained by the respective property owners, and would also be 
subject to a Maintenance/Oversight Agreement with the Township to ensure 
the facilities will be properly maintained. 
 
Table 9 summarizes the estimated cost for the supplemental public sanitary 
sewer collection/conveyance facilities that would be required in conjunction 
with this alternative.  This cost addresses the common elements or 
components of the proposed LPSS.  The total estimated Project Cost for this 
alternative is approximately $1,824,700.00.  
 
Alternative No. 3:  LPSS to White Farm Community Sewage Disposal System   
 
As illustrated on Figures 23 and 24, this alternative includes the construction of 
an LPSS within the Dolington Area which would convey wastewater flows to a 
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Proposed Community Sewage Disposal System that would be constructed 
within a portion of the Open Space Area proposed as part of the White Farm 
Development.  This alternative would require acquisition of land within the 
White Farm Development, soil testing, design, permitting, and construction of a 
Community Sewage Disposal System, which would include a package 
treatment plant and community sand mounds for onsite disposal of the 
treatment plant effluent.   
 
All of the sanitary sewerage facilities that would be constructed in conjunction 
with this alternative that are located within Township property, public rights-of-
way and/or easements would be owned/operated/maintained by the Township.  
All of the facilities that would be installed on private properties would be 
owned/maintained by the respective property owners, and would also be 
subject to a Maintenance/Oversight Agreement with the Township to ensure 
the facilities will be properly maintained. 
 
Table 10 summarizes the estimated cost for the public sanitary sewer 
collection/conveyance/ treatment facilities that would be required in conjunction 
with this alternative.  The costs address the LPSS, package treatment plant, 
Community sand mounds and associated appurtenances.  The total estimated 
Project Cost for this alternative, which does not include cost for land acquisition 
and easements, is approximately $4,248,455.00.  
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Alternative No. 4:  Conventional Gravity Sanitary Sewer System and Pump 
Station to the Heritage Hills WWTP   
 
As shown on Figures 25 and 26, this alternative includes the construction of a 
gravity sanitary sewer collection system within the Dolington Area, which would 
convey wastewater flows to three new pump stations situated at strategic 
locations within the Needs Area.  Wastewater would then be conveyed from the 
pump stations to the Heritage Hills WWTP via force main.  The Heritage Hills 
WWTP has sufficient excess capacity to accommodate the projected 
wastewater flows from the Dolington Area. 
 
All of the sanitary sewerage facilities that would be constructed in conjunction 
with this alternative that are located within public rights-of-way and/or 
easements would be owned/operated/maintained by the Township.  All facilities 
that would be installed on private properties would be owned/maintained by the 
respective property owners. 
 
Table 11 summarizes the estimated cost for the public sanitary sewer 
collection/conveyance facilities that would be required in conjunction with this 
alternative.  The costs address the new gravity collection system, three pump 
stations and significant length of force main to the Heritage Hills WWTP.  The 
total estimated Project Cost for this alternative is approximately $4,126,245.00.  
 
Alternative No. 5: On-Lot Treatment Systems/Effluent Collection & Conveyance 
System with Stream Discharge Effluent Disposal 
 
As shown on Figure 27, this alternative includes the installation of an on-lot 
treatment system on each property that would provide secondary treatment of 
the effluent discharged from the onsite septic tank.  The on-lot treatment 
system effluent would discharge to an effluent collection system within the 
Dolington Area and flow to a proposed flow metering/sampling/effluent 
disinfection chamber that would be located within the unimproved portion of the 
existing Balderston Drive right-of-way.  Flow discharged to the aforementioned 
chamber would subsequently outfall to an existing drainage way at the 
terminus of the right-of-way, which is an unnamed tributary of Houghs Creek.   
 
The PA DEP has recently issued Preliminary Treatment Requirements (“PTR”) 
dictating the effluent quality requirements that must be met by the on-lot 
treatment systems proposed under this alternative (Refer to Appendix F).  
Upper Makefield Township has received confirmation from manufacturers of 
potential on-lot treatment system equipment that would be used in conjunction 
with this alternative indicating that the PA DEP PTR effluent quality criteria can 
be satisfied which would make this a viable long-term sewage disposal 
alternative (Refer to Appendix G).  
 
All of the sanitary sewerage facilities that would be constructed in conjunction 
with this alternative that are located within public rights-of-way and/or 
easements would be owned/operated/maintained by the Township.  All of the 
facilities that would be installed on private properties would be 
owned/maintained by the respective property owners, and would also be 
subject to a Maintenance/Oversight Agreement with the Township to ensure 
the facilities will be properly maintained.  The Maintenance/Oversight 
Agreement would include requirements for an annual treatment system service 
contract with a manufacturer authorized service contractor, as well as 
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requirements for routine on-lot treatment system effluent sampling/analysis to 
ensure continuing proper performance of the on-lot treatment systems. 
 
Table 12 summarizes the estimated cost for the proposed public sanitary sewer 
collection/conveyance/disinfection/monitoring facilities that would be required in 
conjunction with this alternative.  This cost addresses the common elements or 
components of the proposed effluent collection system.  The total estimated 
Project Cost for this alternative is approximately $1,036,000.00.  
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Alternative No. 6:  STEP System/Centralized Treatment System with Stream 
Discharge Effluent Disposal   
 
As shown on Figure 28, this alternative includes the installation of a Septic 
Tank Effluent Pumping (STEP) System on each property, which would 
discharge to a wastewater collection system within the Dolington Area and flow 
to a centralized secondary treatment system located within the unimproved 
portion of the existing Balderston Drive right-of-way.  The centralized 
secondary treatment system would outfall to the existing unnamed tributary of 
Houghs Creek located at the terminus of the right-of-way and would be subject 
to the PTR that was recently issued by the PA DEP (Refer to Appendix F), 
similar to the on-lot treatment systems proposed under Alternative No. 5 above. 
 
All of the sanitary sewerage facilities that would be constructed in conjunction 
with this alternative that are located within public rights-of-way and/or 
easements would be owned/operated/maintained by the Township.  All of the 
facilities that would be installed on private properties would be 
owned/maintained by the respective property owners, and would also be 
subject to a Maintenance/Oversight Agreement with the Township to ensure 
the facilities will be properly maintained. 
 
Table 13 summarizes the estimated cost for the proposed public sanitary sewer 
collection/conveyance/treatment facilities that would be required in conjunction 
with this alternative.  This cost addresses the common elements or 
components of the proposed wastewater collection/conveyance system, as well 
as the centralized secondary treatment system.  The total estimated Project 
Cost for this alternative is approximately $2,050,900.00.  
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Table 14 contained within this Plan Update provides a summary of the potential 
long-term sewage disposal alternatives developed for the Dolington Area.  
Additionally, the aforementioned table provides a breakdown of the total cost 
that could potentially be incurred by the owner of a property containing a typical 
single-family dwelling within the Needs Area under each alternative.  The cost 
breakdown includes estimates of Special Purpose Tapping Fees on an 
Equivalent Dwelling Unit (EDU) basis considering the total number of projected 
EDUs within the Dolington Area, estimated on-lot costs, and estimated on-lot 
sewage disposal system abandonment costs.  The actual basis of Special 
Purpose Tapping Fees would need to be determined by the Township prior to 
the implementation of the selected long-term sewage disposal system 
alternative. 
 
All of the alternatives discussed above are viable options for addressing the 
long-tem sewage disposal needs within the Dolington Area, but there is a wide 
variation in potential costs that would be imposed on a typical owner of a 
single-family residential property ranging from approximately $37,000 to 
$72,000.  The projected costs for the relatively higher cost alternatives can not 
be reasonably imposed on the affected property owners.  However, there are 
three potential alternatives at the “lower end” of the total per property cost 
range that were considered by Township Officials, including; 
 

• Alternative #2;  Low Pressure Sewer System to Gray Tract WWTP 
• Alternative #5; On-Lot Treatment Systems/Effluent Collection & 

Conveyance System with Stream Discharge Effluent Disposal 
• Alternative #6; STEP System/Centralized Treatment System with 

Stream Discharge Effluent Disposal. 
 

Upon considering such factors as detailed within Table 15 of this Plan Update, 
including public and private implementation costs, ongoing operation and 
maintenance costs/responsibilities, anticipated reliability/performance, and 
consistency with prior Township planning/policies, it was determined that 
Alternative #6; STEP System/Centralized Treatment System with Stream 
Discharge Effluent Disposal would be the preferred option to address the long-
term sewage disposal needs of the Dolington Area. 
 
During the short-term (5 Year) planning period of this Plan Update, the 
Township is committed to continuing to work to refine the preferred long-term 
sewage disposal alternative in an effort to reduce currently projected costs that 
would be imposed on the affected property owners.  Subsequently, during the 
initial stage of the long-term (10 Year) planning period of the Plan Update, the 
Township will re-assess the currently identified long-term sewage disposal 
alternatives, identify any new alternatives that may be available based upon 
changes in current conditions and/or technology that may potentially occur over 
the short-term planning period, and initiate the administrative, legal, 
engineering and procedural efforts associated with the implementation of the 
selected long-term sewage disposal alternative for the Dolington Area. 
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I.  No-Action Alternative  

  
As noted in the preceding sections of this Plan Update, the existing and future long-term 
sewage disposal needs of the majority of properties within Upper Makefield Township 
will continue to be met by the use of on-lot sewage disposal systems.  To that end, the 
Township intends to continue managing the permitting, design, construction and 
operation/maintenance of OLDS consistent with the regulations contained within the 
OLDS Ordinance.  
 
With regard to the sewage disposal needs areas that were previously identified by the 
BCHD as having potential problems with the functioning of OLDS, namely the 
Taylorsville and Dolington Areas, the Township has committed to implement 
supplemental measures to ensure both the short-term and long-term sewage disposal 
needs of the areas are addressed, which would preclude consideration of a No-Action 
Alternative as a viable option. 
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VI – EVALUATION OF ALTERNATIVES 
  

Prior to implementation, the proposed sewage disposal alternatives must be evaluated for their 
consistency with existing plans and programs affecting Upper Makefield Township.  The proposed 
alternatives should be consistent with the following objectives and policies:  
  
• Comprehensive Water Quality Management Plans, COWAMP/208  
• Chapter 94 Reporting  
• Plans developed under the Clean Water Act, or the Water Quality Act of 1987  
• County and Jointure Comprehensive Planning  
• Anti-degradation requirements contained in Chapters 93, 95, 102 and the Clean Water Act  
• State Water Plans  
• Pennsylvania Prime Agricultural Land Policy  
• County Stormwater Management Plans  
• Wetland Protection  
• Pennsylvania Natural Diversity Inventory  
• Pennsylvania Historic Preservation Act  
 
A.1  Comprehensive Water Quality Management Plans, COWAMP/208  

  
In 1978, the Delaware Valley Regional Planning Commission (DVRPC) prepared the 
COWAMP/208 Water Quality Management Plan for Southeastern Pennsylvania.  The 
purpose of this Plan was to develop an area-wide wastewater treatment management 
plan to protect surface and ground water from pollution.  
  
The DVRPC’s Plan identifies Upper Makefield Township as containing some areas 
experiencing on-lot sewage disposal system malfunctions.  Per the DVRPC’s Plan, 
steps have been taken to address the areas with malfunctioning systems by 
encouraging the non-sewered approach by first exhausting alternate land application 
methods, requiring system maintenance and water conservation devices, and promoting 
public education programs.  If these methods fail to adequately address the areas with 
malfunctioning systems, additional long-term sewage disposal alternatives will need to 
be implemented.  Therefore, the proposed short-term and long-term sewage disposal 
alternatives pertaining to the two Needs Areas identified in this Plan Update are 
consistent with the COWAMP/208 plan.  

  
A.2  Chapter 94 Reporting  

  
The Municipal Wasteload Management regulations under Chapter 94 require that 
municipalities that own and operate sewage facilities control the organic and hydraulic 
loading on their treatment plants.  Permittees are required to submit annual reports to 
PADEP, which document the present flows and organic loading as compared to design 
flows and design loading of the treatment plant.  Wastewater flows also must be 
projected for five years so that future overloads can be anticipated.  In some cases, 
connections to a sanitary sewer collection system are denied until a treatment plant 
overload is resolved.  Copies of the Township’s 2013 Chapter 94 Reports for the 
Heritage Hills WWTP and the Dutchess Farms WWTP are included in Appendix A.  
  
Chapter 94 reporting for the Heritage Hills WWTP indicates that the current (2013) 
wastewater flow through the plant is approximately twenty-eight percent (28%) of the 
design capacity of 172,544 gpd.  Therefore, any proposed alternatives for connecting 
the Needs Areas identified in this Plan Update to the Heritage Hills WWTP will not 
create a hydraulic or organic overload at the treatment plant.  To that end, any potential 
connection to the Heritage Hills WWTP is consistent with Chapter 94 requirements.  The 
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distance from the Dutchess Farm WWTP to the identified Needs Areas is too great to 
make this a viable alternative.  
  

A.3 Plans developed under the Clean Water Act, or the Water Quality Act of 1987  
  

Plans developed under Title II of the Clean Water Act contain information on waste 
treatment management plans and practices which shall provide for: the application of the 
best practicable waste treatment technology before discharging into receiving waters, 
including reclaiming and recycling of water; the confined disposal of pollutants so they 
will not migrate to cause water or other environmental pollution; and the consideration of 
advanced waste treatment techniques.  
  
For the majority of the Township, which relies solely on land-based sewage disposal 
methods, on-lot sewage disposal alternatives and the Township’s OLDS Ordinance 
strive to protect both ground and surface water.  The OLDS Ordinance primary purpose 
is to protect the Township’s groundwater resources from contamination by requiring 
maintenance of on-lot sewage disposal systems and providing education to property 
owners that will aid in better management of their on-lot sewage disposal systems.  In 
addition, the replacement or abandonment of suspected or confirmed malfunctioning on-
lot sewage disposal systems will prevent further ground water degradation and protect 
existing groundwater quality.  
  
For those proposed alternatives that will require connection to existing or future 
wastewater treatment facilities, or the installation of individual on-lot or centralized 
treatment systems, strict effluent requirements are and/or will be followed in order to 
protect the waters of the Commonwealth.  The potential application of advanced waste 
treatment techniques will be assessed for any new public or private treatment facility.  
To that end, proposed treatment facilities alternatives will be consistent with the Water 
Quality Act of 1987.  

  
A.4  County and Jointure Comprehensive Planning  

  
The Bucks County Comprehensive Plan (BCCP) of 2011 discusses growth, economy, 
community facilities, recreation, and infrastructure within Bucks County.  The BCCP 
states that surface and ground water resources shall be protected from point and non-
point source pollutants.  The Plan promotes ground water recharge by use of on-lot 
sewage disposal systems as opposed to stream discharge systems and wastewater 
treatment facilities.  The BCCP recommends on-lot sewage disposal systems for rural 
regions of the county.  The proposed alternatives for the Needs Areas identified in the 
Plan Update and the balance of the Township will provide solutions to address existing 
malfunctioning sewage disposal systems and prevent future on-lot system malfunctions, 
and are therefore consistent with the BCCP.  
  
The Newtown Area Joint Comprehensive Plan (NAJCP), last revised in 2009, 
summarizes Upper Makefield Township’s vision and policies regarding its future growth, 
preservation, and conservation.  The NAJCP states that the land’s ability to renovate 
sewage effluent via on-lot sewage disposal systems is a consideration in the Township’s 
development and zoning criteria.  The proposed short-term and long-term sewage 
disposal alternatives pertaining to the Needs Areas identified in this Plan Update are 
consistent with the purpose of protecting the natural and rural character of the planning 
area and protecting surface and groundwater critical to maintaining water quality within 
the Township and its adjacent communities and, therefore, are consistent with the 
NAJCP.  
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A.5  Anti-degradation requirements contained in Chapters 93, 95, 102, and the Clean Water 
Act  

  
Proposed wastewater alternatives must be consistent with Chapter 93, which designates 
uses of the waters of the Commonwealth.  The alternatives must be consistent with both 
the wastewater treatment requirements of Chapter 95 and the erosion and 
sedimentation control regulations contained in Chapter 102.  The Township’s existing 
municipal sewage treatment plants currently meet Chapter 93 and 95 requirements.  
The proposed long-term sewage disposal alternatives pertaining to the Needs Areas 
identified in this Plan Update that will utilize existing wastewater treatment facilities will 
not affect the facilities’ consistency with said anti-degradation requirements.  For 
alternatives that propose the construction of new public or private treatment facilities or 
connection to an existing/proposed facility, the facilities will be required to meet anti-
degradation requirements through the planning module and permit processes at the 
state level.   
  
Contractors associated with implementing the proposed alternatives will be required to 
install stormwater management control facilities to improve quality of surface runoff and 
erosion and sedimentation controls per Bucks County Conservation District guidance 
and PADEP NPDES Permit requirements to minimize non-point source pollution to 
waters of the Commonwealth.  To that end, the proposed alternatives are consistent with 
Chapter 102 anti-degradation requirements.   

  
A.6  State Water Plans  

  
State water plans have been developed for use as a management tool to guide in the 
conservation, development, and administration of the Commonwealth’s water and 
related land resources on a comprehensive and coordinated basis.  Upper Makefield 
Township is addressed under State Water Plan 3 (SWP-3), Sub-basin 2, Central 
Delaware River Basin, Watershed F (July 1983).  The SWP-3 advocates water 
conservation, ground water recharge, protection of floodplains, and elimination of 
malfunctioning on-lot sewage disposal systems.   
 
Participation in the sewage management program and amendment of OLDS Ordinance 
to include additional oversight and maintenance provisions for on-lot disposal system 
and more stringent water conservation measures in the Needs Areas identified in the 
Plan Update will help prevent on-lot system malfunctions and preserve the viability of 
on-lot sewage disposal systems, thus protecting ground water quality and increasing 
recharge potential.  In the Dolington Area, this approach will be utilized until the long-
term disposal alternatives discussed in the subsequent sections of this Plan Update can 
be implemented.  Therefore, the proposed alternatives are consistent with the objectives 
of the State Water Plan.    

 
A.7  Pennsylvania Prime Agricultural Land Policy  

  
Pennsylvania’s Prime Agricultural Land Policy orders and directs the prevention of 
irreversible conversion of prime agricultural land to uses that result in its loss as an 
environmental or essential food production resource.  Prime farmland and Statewide 
important farmland are identified in Figure 4.  
  
Upon review of available mapping by the Natural Resource Conservation Service, the 
prime agricultural soils found in Upper Makefield Township will not be adversely 
impacted by the implementation of the short-term and long-term sewage disposal 
alternatives that have been developed in conjunction with this Plan Update.  To that end, 
the proposed alternatives are consistent with the Pennsylvania Prime Agricultural Land 
Policy.  
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A.8  County Stormwater Management Plans  

  
The Storm Water Management Act states that inadequate management of stormwater 
resulting from development throughout a watershed increases flood flows and velocities, 
contributes to erosion and sedimentation, overtaxes the carrying capacity of streams 
and storm sewers, greatly increases the cost of public facilities to carry and control 
stormwater, undermines flood plain management and flood control efforts in downstream 
communities, reduces ground water recharge and threatens public health and safety.  
  
Upper Makefield Township is located in the Delaware River South stormwater planning 
area.  The Delaware River South Stormwater Management Plan (Act 167, August 2004) 
is a collaborative effort to control the quantity, velocity, and quality of stormwater runoff 
from new development, and to provide for proper maintenance of stormwater 
management facilities.  Upper Makefield Township adopted their own Stormwater 
Management Ordinance No. 263 (as amended by Ordinance No. 272) that relies heavily 
on the information provided in the BCPC plan.  
  
The proposed short-term and long-term alternatives that have been developed in 
conjunction with the Plan Update are intended to reduce surface and ground water 
pollution, increase ground water recharge where applicable, and prevent future failures 
that would have increased contaminants contained in stormwater.  Construction 
activities required for any proposed alternative will be required to install erosion and 
sedimentation control measures.  The proposed alternatives are, therefore, consistent 
with the Delaware River South Stormwater Management Plan.  

  
A.9  Wetland Protection  

  
Wetlands are described as areas that are inundated or saturated by surface or ground 
water at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions, including swamps, marshes, and bogs.  
  
No disturbance of wetlands is anticipated with any of the short-term and long-term 
alternatives that have been developed in conjunction with the Plan Update; however, 
any discovery of existing wetlands that could potentially be impacted will be addressed 
at the time of implementation of the specific alternative.  To that end, the proposed 
alternatives are consistent with Chapter 105 for wetland protection.  

  
A.10  Pennsylvania Natural Diversity Inventory     

  
There is an increasing effort at the local, state, and federal levels of government to 
protect the habitat of rare, endangered, and threatened species.  There are state and 
federal laws and regulations administered by numerous agencies that protect these 
species.  
  
As part of this Plan Update, a Pennsylvania Natural Diversity Inventory (PNDI) request 
was submitted for the proposed long-term alternatives that have been developed in 
conjunction with the Plan Update that will require earth disturbance as a result of 
installation of collection and conveyance components, or treatment plant construction.  A 
copy of the PNDI Environmental Receipt is included in Appendix I.  Proposed individual 
on-lot systems that will be maintained per the Township’s Sewage Management 
Program will be addressed on a site-specific basis.  Developments that will utilize on-lot 
sewage disposal systems will be required to complete a PNDI request and resolve all 
conflicts prior to planning approval.  Therefore the proposed alternatives are consistent 
with the Pennsylvania Natural Diversity Inventory.  
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VII – INSTITUTIONAL EVALUATION 
  

A.1   Financial and Debt Status  
  

Upper Makefield Township operates the existing municipal sanitary sewerage facilities 
in the Township, including Heritage Hills WWTP and Dutchess Farms WWTP.  The 
Gray Tract WWTP is currently under construction by Toll Brothers, Inc., and will 
eventually be owned and operated by the Township.  The Township has a five (5) 
member Board of Supervisors that operates in accordance with the Pennsylvania 
Second Class Township Code. The Township utilizes a Contract Operations Firm for 
the operation of its municipal sewerage facilities.  
  
Any potential future public sewerage facilities proposed in conjunction with this Plan 
Update will be implemented by the Township, including design, funding, construction 
and operation.    
  
As documented in Upper Makefield Township’s audit for the year ending 
December 31, 2013, the Township had a total long term debt of $16.3 million at the 
end of 2013.  This debt was incurred to construct the Township Administrative and 
Police Facilities, as well as other uses.  The debt service for 2013 was $2,148,060.00.  
  
The Township maintains a Water and Sewer Fund to account for water and sewer 
services provided by the Township.  As of December 31, 2013, this fund had current 
(cash and equivalents) assets of $1,724,149.00 and capital (water and sewer systems) 
assets of $3,335,338.00.  Total net fund assets were $4,493,793.00.  
  
Water and sewer operating revenues (user fees) collected during 2013 totaled 
$411,422.00, and operating expenses totaled $482,811.00.  The average user fee for 
sewer service in the Heritage Hills service area is approximately $550.00 per year.  

  
A.2  Available Staff and Administrative Resources  

  
Upper Makefield Township has the necessary staff and administrative resources 
required to implement its On-Lot Sewage Management Program, which will be 
amended to include additional oversight/maintenance and water conservation 
provisions proposed in this Plan Update.  The Contract Operations Firm will provide 
staffing as required for the municipal sewerage facilities, including the Gray Tract 
WWTP, which is currently under construction.   

  
A.3 Existing Legal Authority  

  
The Second Class Township Code and the Laws of the Commonwealth of 
Pennsylvania afford Upper Makefield Township the full legal right and power to:  

  
• Operate and maintain the municipal sewerage facilities  

• Implement wastewater planning recommendations  

• Set fees and purchase services, materials and equipment  

• Prosecute violators of Township ordinances  

• Negotiate agreements  
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• Issue bonds or borrow money to finance the construction, operation, and 
maintenance of the system 

• Article 15, Corporate Powers, and Article 25, Sanitary Sewers, of the Code, 
enumerate in detail the rights and powers of the Township with regard to the 
public sewer system 
 

B.  Institutional Alternatives to Implement Technical Alternatives  
  

Administrative management of Upper Makefield Township’s water and sewer systems 
and On-Lot Sewage Management Program is provided by the Township’s Code 
Enforcement Department.  Township staff is responsible for billing, annual budget 
development, record keeping, operations contractor oversight, and all other functions 
required for sound system management.  The Code Enforcement Department also 
coordinates engineering activities, the processing of sewage facilities planning 
modules for new land developments, and communications with the BCHD.  The costs 
of administration are budgeted annually by the Township at which time future needs 
are considered.  
  
Implementation of the technical alternatives discussed herein will be through the 
existing Township administrative structure and no new departments or authorities will 
be required.  

  
C.   Necessary Administrative and Legal Activities to be Completed and Adopted to Ensure 

Implementation of Recommended Alternatives  
   

Upper Makefield Township has the necessary staff and professional consultants 
required to perform the supplemental administrative or legal activities which must be 
completed in conjunction with implementation of the selected short-term and long-term 
sewage disposal alternatives. The Township has already developed and implemented 
ordinances, regulations and standards addressing the planning, construction and 
operation of municipal sewage facilities and an existing Sewage Management 
Program for on-lot sewage disposal systems within the Township, which will require 
supplements or updates to address the selected short-term and long-term sewage 
disposal alternatives.   

  
D.  Proposed Institutional Alternative  
  

It is proposed that Upper Makefield Township implement the selected alternatives with 
its currently existing institutional structure and staff.  The Township has the necessary 
experience, technical and administrative resources, and legal authority to implement 
the selected alternatives.  
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VIII – IMPLEMENTATION SCHEDULE AND JUSTIFICATION FOR ALTERNATIVES 
  

A.1  Existing and Future Wastewater Disposal Needs  
  

The existing and future wastewater disposal needs of Upper Makefield Township that 
have been identified in conjunction with this Plan Update include:  

  
• In the Taylorsville and Dolington Needs Areas, short-term, sewage disposal 

needs will continue to be addressed by the Township On-Lot Sewage 
Management Program which will be amended to include additional provisions 
related to system oversight and maintenance, specific to these areas.   

 
• Long-term sewage disposal needs of the Taylorsville Area will be reassessed 

five years after approval of this Plan Update and if the short-term disposal 
alternative described above is found to be ineffective, other long-term sewage 
disposal alternatives will be evaluated as part of the Ten-Year Planning Period. 

 
• The preferred option to address the long-term sewage disposal needs of the 

Dolington Area is Alternative # 6; STEP System/Centralized Treatment System 
with Stream Discharge Effluent Disposal.  During the short-term (5 Year) 
planning period  of this Plan Update, the Township is committed to continuing 
to work to refine the preferred long-term sewage disposal alternative in an 
effort to reduce currently projected costs that would be imposed on the affected 
property owners.  Subsequently, during the initial stage of the long-term (10 
Year) planning period of the Plan Update, the Township will re-assess the 
currently identified long-term sewage disposal alternatives, identify any new 
alternatives that may be available based upon changes in current conditions 
and/or technology that may potentially occur over the short-term planning 
period, and initiate the administrative, legal, engineering, and procedural efforts 
associated with the implementation of the selected long-term sewage disposal 
alternative for the Dolington Area.   

 
• The current Township On-Lot Sewage Management Program will be continued 

in all other areas of the Township that are served by on-lot sewage disposal 
systems. 

 
Existing centralized wastewater disposal needs are addressed by the Heritage Hills 
and Dutchess Farms treatment systems.  Private on-lot sewage disposal systems 
serve the vast majority of the Township.  
  
Future wastewater disposal needs will continue to be principally served by on-lot 
sewage disposal systems with educational and management oversight by the 
Township.  The needs of the Taylorsville and Dolington Areas will be met as described 
above.   

 
A.2  Operation and Maintenance Considerations  

  
As with the Township’s existing public wastewater facilities, contract operations and 
maintenance staff will be responsible for any new facilities proposed in conjunction 
with this Plan Update.  The projected impact of the applicable short-term and long-term 
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sewage disposal alternatives proposed in conjunction with this Plan Update on staffing 
and cost is minimal.  

  
A.3  Cost Effectiveness  

  
As demonstrated in Chapter VI, the applicable short-term and long-term sewage 
disposal alternatives for the identified Needs Areas, along with continued on-lot 
sewage disposal elsewhere in the Township, are the most cost-effective approaches 
that also consider ongoing operation and maintenance costs/responsibilities, 
anticipated reliability/performance, and consistency with prior Township 
planning/policies which will meet the wastewater disposal needs within the Township.  

  
A.4  Available Management and Administrative Systems  

  
Chapter VII documents the functioning of Upper Makefield Township’s sewage 
management and administrative procedures/programs.  No changes or additions will 
be required to implement the selected alternatives. 
 

A.5  Available Financing Methods  
  

As documented in Section E of Chapter VI of this Plan Update, the Township has 
various options available for financing the short-term costs associated with the 
implementation of the selected long-term sewage disposal alternative.  Upper 
Makefield Township staff and financial advisors will determine the most appropriate 
financing approach at the time the selected alternative is implemented.  

  
A.6  Environmental Soundness  

  
As documented in the preceding sections of this Plan Update, there are no widespread 
problems with the functioning of on-lot sewage disposal systems within the Township.  
Additionally, recent OLDS Surveys conducted within previously identified Needs Areas 
within the Township have reached similar conclusions.  Further, existing/proposed 
municipal wastewater facilities have been evaluated and were determined to be 
adequate to accommodate current and future needs.  To that end, the short-term and 
long-term sewage disposal alternatives proposed in this Plan Update are 
environmentally sound and compliant with natural resource planning and preservation 
programs.  

  
B.  Capital Financing Plan  

  
As previously stated, there are numerous alternatives for financing of short-term costs 
associated with the implementation of the long-term sewage disposal alternatives 
proposed in this Plan Update.  Selection of the most appropriate capital financing plan 
will be made by Township staff and financial advisors at the time of implementation of 
the selected long-term sewage disposal alternative.  

  
C.  Implementation Schedule  

  
The Township’s On-Lot Sewage Management Program is already in force for all areas 
of the Township.  The amendment of the OLDS Ordinance to incorporate increased 
oversight and maintenance of existing on-lot sewage disposal systems for the 
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Dolington and Taylorsville Needs Areas is proposed within the Five-Year Planning 
Period and will commence immediately upon approval of this Plan Update by PADEP.  
Implementation of the selected long-term sewage disposal alternative in the Dolington 
Area will be addressed during the Ten-Year Planning Period.   
 
Implementation of chosen alternatives will follow independent schedules: 
 
Five-Year Planning Period (Short-Term Sewage Disposal Alternative) - Taylorsville 
Area and Dolington Area: 

   
Activity  Projected Date  
  
Township Act 537 Plan Update Adoption   February  2015  
PADEP Act 537 Plan Update Approval   June 2015 
Prepare Amended OLDS Ordinance September  2015 
Township Adoption of Amended OLDS Ordinance Provisions November  2015 

for the Taylorsville and Dolington Areas 
Township Evaluation of Effectiveness of Short-Term Sewage November 2020 

Disposal Alternative in Taylorsville Area 
 

Ten-Year Planning Period (Long-Term Sewage Disposal Alternative) - Dolington Area: 
   
Activity       Projected Date  
  
Township Act 537 Plan Update Adoption   February 2015 
PADEP Act 537 Plan Update Approval   June 2015  
Refine/Reassess Preferred Long-Term Sewage Disposal  July 2015 –   

Alternative and Identify Any New Alternatives That May December 2020  
Be Available Based on Changes in Current Conditions  
and/or Technology That May Potentially Occur over the    
Short-Term Planning Period   

Establish Policy Guidelines for Implementation of Selected June 2021  
 Long-Term Sewage Disposal Alternative  
Submit Regulatory Agency Permitting/Approval Applications December 2022 
Prepare Engineering Design/Bidding Documents December 2023 
Evaluate Funding Alternatives December 2023 
Release Bidding Documents March 2024 
Receive Bids May 2024 
Secure Financing June 2024 
Award Construction Contract July 2024 
Commence Construction September 2024 
Complete Construction September 2025 
Authorize Connections January 2026 
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