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PLAN SUMMARY 

A. Service Areas and Major Issues Evaluated  

This Joint Act 537 Plan (Plan) has been prepared by Lititz Borough and Warwick 

Township pursuant to the Pennsylvania Sewage Facilities Act (Act 537 of 1968 and the 

Pennsylvania Code, Chapters 71, 72, and 73).  This Plan considers the long-term 

wastewater management alternatives for Lititz Borough and Warwick Township, Lancaster 

County.  DEP approved a Task Activity Report (TAR) Amendment on March 3, 2006, to 

include Warwick Township, resulting in a comprehensive Joint Act 537 Sewage Facilities 

Plan Update.  DEP approval letters are located in Appendix A of the Plan.  The existing 

sewerage facilities within the Study Area include on-lot disposal systems (OLDS), a 

wastewater collection system, pump stations, and a wastewater treatment facility.   

 
In light of recent and pending regulations impacting future wastewater treatment 

requirements, both Lititz Borough and Warwick Township desire to jointly update the 

Borough of Lititz Act 537 Plan in order to provide adequate sewage facility planning for the 

future.  Both municipalities believe that at this juncture it is prudent to step back and 

complete a comprehensive review of the wastewater management issues facing the Lititz 

Borough wastewater treatment plant.   

 

A significant objective of this Joint Act 537 Plan Update is to evaluate the existing 

wastewater treatment process and biosolids management approach in light of the pending 

environmental initiatives that will impact the Lititz Sewer Authority’s NPDES permit and 

required level of wastewater treatment.  Such initiatives include: 

 

 Chesapeake Bay Tributary Strategy (PADEP) 

 Lititz Run TMDL (USEPA) 

 Conestoga River TMDL (USEPA) 

 

It is expected that Pennsylvania’s Chesapeake Bay Tributary Strategy will limit total 

nitrogen and total phosphorus discharges in the next NPDES permit renewal (2006) to be 

implemented by the year 2010.  The approved Lititz Run TMDL will continue to limit the 

total suspended solids discharged from the wastewater treatment plant.  The Conestoga 

River TMDL may also have an impact on the future nutrient limits. 
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B. Selected Wastewater Management Alternative 

 Selected Alternative 

 The Selected Alternative includes: 

 Alternative 1.A Comply with Ordinance 220 On-lot and Community Sewage Disposal 

Systems (Warwick Township’s On-lot Management Program) for unsewered areas 

within the Study Area. 

 Alternative 3.A Five Stage BNR Process with several ancillary process upgrades 

including sidestream phosphorous removal, tertiary filtration, UV disinfection, 

Augmented Aerobic Digestion and Biosolids Drying systems. 

The selected alternative identifies the necessary WWTP upgrades required to meet the 

Chesapeake Bay Initiative Regulations.  In addition, Lititz Borough and Warwick Township 

will continue to pursue alternatives that include, but are not limited to, new technology, 

nutrient credit trading, etc, up to the point of construction.  It is also anticipated that 

additional nutrient credits may be available upon (and as a result of) the completion of the 

facility upgrades.  All of these credits will be presented for verification so that they may be 

placed on the trading market for the purpose of offsetting some of the capital costs 

associated with the upgrades. 

C. Estimated Cost and Proposed Funding 

Summary Cost Estimates for Selected Unit Processes 

Selected Unit Process Estimated 
Construction Cost 

Estimated 
Project Cost 

Five Stage BNR Process $3,474,000 $4,100,000 

Sidestream Phosphorus Removal    $562,000    $663,000 

Tertiary Filtration System $2,564,000 $3,026,000 

UV Disinfection System $1,027,000 $1,212,000 

Augmented Aerobic Digestion $1,590,000 $1,876,000 

Sludge Dryer for Class A Biosolids $2,080,000 $2,454,000 

Total $11,300,000 $13,330,000 
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The Selected Alternative includes upgrading the existing biosolids management with 

augmented aerobic digestion and biosolids drying systems.  While not the least expensive, 

these systems will help significantly reduce organic and nitrogen loads recycle to the 

mainstream wastewater treatment process and biosolids quantities, and produce a Class 

A biosolids that will be readily disposable.  These un-quantified advantages outweigh the 

calculated cost differentiators with the other biosolids management options over a 20 year 

operating period. 

The selected unit process alternatives are not only capable of complying with the expected 

upcoming NPDES permit and TMDL regulations by 2010, but also to readily achieve 

enhanced performance to comply with potential more stringent nutrient removal 

requirements in the future.  This exceptional treatment capacity may also add value (and 

possibly an economic return) should a viable nutrient trading program be established by 

PADEP as part of the Chesapeake Bay Initiative. 

D. Municipal Commitments  

The Plan has been provided to the Borough of Lititz and Warwick Township for review and 

comment.  Both Lititz Borough and Warwick Township will need to adopt this Plan by 

resolution.  The existing Lititz Sewer Authority will implement the chosen Alternative.   
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E. Implementation Schedule  

 The following implementation schedule is proposed to undertake the selected alternative. 
 
TASK

 
COMPLETION DATE

Pursue Nutrient Credits 

PADEP TAR Approval 
(PADEP) 
 
Submit Plan for review by Lititz, Warwick and LSA    
 
Compliance requirements established by PADEP     

Ongoing through-out planning, design and 
construction 

March 3, 2006 

June 30, 2006 

To be determined 

Adopt Act 537 Plan by Lititz Borough and Warwick 
Township 

Issue for Public Comment (30 days) 

Respond to Public Comment 

Submit Act 537 Plan for Approval 
(PADEP) 

Within 60 days of compliance requirements 
being established by PADEP 

Within 30 days of Adoption by Municipalities 

Within 30 days of closing public comment period 

Within 30 days of responding to public comment 

Submit Part I NPDES (if not already addressed 
thorough the pending permit renewal) 
(LSA) 

Within 30 days after PADEP Approval of Plan 

Submit Part II Water Quality Management Permit 
(LSA) 

Within 365 days of Part I issuance by PADEP 

Apply and Obtain Financing (Pennvest) 
(LSA) 

Within 120 days of Part II issuance by PADEP 

Solicit Bids for Construction 
(LSA) 

Within 150 days of Part II issuance by PADEP 

Start Construction 
(LSA)  

Within 240 days of Part II issuance by PADEP 

Complete Construction 
(LSA)  

Within 2 years and 6 months of Part II issuance 
by PADEP 

Initiate Operation of Upgraded and Newly 
Constructed Facilities 
(LSA)  

Within 2 years and 9 months of Part II issuance 
by PADEP 

 























































 
 

Lititz Borough and Warwick Township Comments and Responses-1 
Joint Act 537 Plan Update 
January 2007 

COMMENTS AND RESPONSES 

This section will be utilized to respond to any written comments from planning agencies or 

from the public.   
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IMPLEMENTATION SCHEDULE 
 

The following implementation schedule is proposed to undertake the selected alternative. 

TASK COMPLETION DATE

Pursue Nutrient Credits 

 

PADEP TAR Approval (PADEP) 
 
Submit Plan for review by Lititz, Warwick and LSA    
 
Compliance requirements established by PADEP     

Ongoing through-out planning, design and 
construction. 

March 3, 2006 

June 30, 2006 

To be determined 

Adopt Act 537 Plan by Lititz Borough and Warwick 
Township 

Issue for Public Comment (30 days) 

Respond to Public Comment 

Submit Act 537 Plan for Approval 
(PADEP) 

Within 60 days of compliance requirements 
being established by PADEP 

Within 30 days of Adoption by Municipalities 

Within 30 days of closing public comment period 

Within 30 days of responding to public comment 

Submit Part I NPDES (if not already addressed 
thorough the pending permit renewal) 
(LSA) 

Within 30 days after PADEP Approval of Plan 

Submit Part II Water Quality Management Permit 
(LSA) 

Within 365 days of Part I issuance by PADEP 

Apply and Obtain Financing (Pennvest) 
(LSA) 

Within 120 days of Part II issuance by PADEP 

Solicit Bids for Construction 
(LSA) 

Within 150 days of Part II issuance by PADEP 

Start Construction 
(LSA)  

Within 240 days of Part II issuance by PADEP 

Complete Construction 
(LSA)  

Within 2 years and 6 months of Part II issuance 
by PADEP 

Initiate Operation of Upgraded and Newly 
Constructed Facilities 
(LSA)  

Within 2 years and 9 months of Part II issuance 
by PADEP 
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SECTION I. PREVIOUS WASTEWATER PLANNING 

This section identifies, describes and briefly discusses past long-term wastewater planning and 

its impact on the current planning effort for the Study Area herein referred to as the Lititz-

Warwick Joint Study Area, Lancaster County as shown on the Study Area Location Map, 

located in Appendix B.   

In particular, this section addresses wastewater planning adopted pursuant to the Act 537 

Planning process, along with other municipal and county planning documents that concern the 

selected Plan’s implementation.   

A. Previous Wastewater Planning Efforts (Checklist Items I.A.1 thru I.A.4): 

Lancaster County Comprehensive Sewerage Plan, 1970 

 Initial sewage facilities planning was addressed by the “Lancaster County 

Comprehensive Sewerage Plan”, 1970 by Huth Engineers Inc. and Roy F. 

Weston.  This plan provided a county-wide generalized framework for sewage 

collection, treatment, and disposal facilities and to all municipalities in satisfying 

the requirements of Act 537.   

 Lititz Borough had constructed a two-stage trickling filter plant in 1952.  The plant 

was designed with a capacity of 0.89 MGD.  The Lititz Sewage Treatment Plant 

only served the Borough, and was located in Warwick Township.   

 The following recommendations and schedule for implementation for the Lititz – 

Warwick area were included in the plan: 

• Develop six regional sewerage systems; one being the Ephrata-Lititz 

Regional System to include Warwick Township.  This regional plant would be 

located directly west of the Brownstown-Talmage area and designed with a 

capacity of 4.93 MGD by 1980, 6.92 MGD by 1990 and 11. 26 MGD by 2010. 

• Connect Warwick Township in incremental stages from 1970-1980, 1980-

1990, and 1990-2000 with the exception of agricultural areas in the eastern 

and southwest portions of the township to the regional treatment system.  

• A new trunk sewer running along Cocalico Creek would be the main 

connection for Warwick Township to the regional plant. 
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• A new trunk sewer constructed along Lititz Run would serve the western third 

of the proposed region, including the area served by the Lititz treatment 

facility to be redirected to the regional plant.  This trunk sewer would be 

connected to a pumping station in southern Warwick Township where New 

Haven Run meets Lititz Run.   From there, the sewage would be conveyed to 

the regional plant via a force main. 

• The Kissel Hill section of Warwick Township (contiguous with the south end 

of Lititz Borough) was identified as a problem area in need of immediate 

attention from failing on-lot systems due to poor soil conditions.  A proposed 

pump station connected to a proposed Kissel Hill sewerage system would 

pump the sewage to the existing Lititz treatment facility to correct the problem 

area.   

• It was expected that existing sewage treatment facilities in the region were 

going to reach their capacity before 1980.  Any expansion of these facilities 

was to be considered as a possibility before the end of the 1970-1980 period 

should a regional treatment system not be undertaken.  

• On-lot sewage disposal systems within areas of minimal population were to 

be installed in accordance with soil conditions. 

• Overall, it was determined that Lancaster County had a definite need for 

additional sewerage facilities due to increasing populations, and a need for 

improvement of treatment efficiency to tertiary or advanced treatment due to 

stricter water quality standards and on-site systems located in non-suitable 

areas due to soil conditions.   

The recommended Ephrata-Lititz Regional System to include Warwick Township 

was not realized.   
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Environmental Assessment Revised, 1975   

The Environmental Assessment Revised 1975 report for Warwick Township 

Municipal Authority (WTMA) was prepared by Glace & Glace Inc.  The purpose 

of this assessment was to comply with the filing of DEP permits and Federal 

financial assistance for proposed sewerage facilities in Warwick Township.    

• Since the Lancaster County Comprehensive Sewage Plan was completed in 

1970, an agreement between Lititz Sewer Authority (LSA) and the WTMA 

gave the Township a reserve capacity at the Lititz wastewater treatment plant 

(WWTP).  It was estimated that a flow of 750,000 gallons per day was 

expected from the Township by 1990.  Due to increasing sewage flows from 

both the Township and Borough through growth and an upgrade order from 

the PADEP, a plant expansion and extension of processes at the existing 

WWTP was identified as being necessary.  Preliminary planning for the 

upgrade was complete and action to upgrade the plant was underway.      

• PADEP ordered Warwick Township to provide sewer service to densely 

populated residential communities.  The areas determined to need sewer 

service in the immediate future were mapped and identified as Areas I 

through V.  Some of these areas had already experienced septic tank 

failures. 

• In order to achieve treatment efficiencies and provide treatment to all 

contiguous areas determined to be served by a regional concept, the plant 

was to be expanded to a capacity of 3.35 MGD.  In addition, it was 

recommended that Warwick Township construct sewerage facilities for the 

five identified areas that have sufficient population.       

The 1970 Lancaster County Comprehensive Sewerage Plan was accepted by 

Warwick Township by resolution.  An inter-municipal agreement was reached 

between WTMA and LSA to design a regional sewage management concept 

between the two Authorities.  Under this agreement, WTMA constructed the 

necessary wastewater collection and conveyance facilities and the LSA 

expanded and upgrade the existing wastewater treatment plant.  Capacity was 

purchased at the Lititz Wastewater Treatment Facility for Warwick Township. 
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Environmental Assessment – Wastewater Conveyance Facilities 1978  

 The Environmental Assessment – Wastewater Conveyance Facilities report was 

prepared by K.A. Barrick Associates in 1978.  Under the Warwick Township 

Comprehensive Plan dated February 20, 1975, an initial regional design concept 

included the connection of the Warwick Township collection system to the 

existing Lititz Borough sewers and WWTP.  It was later determined by Lititz 

Borough’s engineer that there was not adequate capacity in the Lititz interceptors 

to convey the anticipated flows from the Township to the wastewater treatment 

plant.  Two alternatives were considered to address this wastewater conveyance 

need.  This 1978 Environmental Assessment was conducted to compare these 

identified alternatives. 

• The “Parallel Sewer Alternate” (Alternate A) consisted of constructing new 

conveyance interceptors from the original connection points with the Lititz 

interceptors and paralleling the existing sewers to the treatment facility. 

• The “Lititz Bypass Alternate” (Alternate B) consisted of constructing a 

combination of force mains and gravity sewers around the Borough to the 

treatment facility.  This would also include the addition of three new pumping 

stations and an increase in capacity at the existing Pumping Station No. 1.  

It was determined that the Lititz Bypass Alternate had several environmental 

advantages as well as being the most cost effective.  It was recommended to 

adopt the Lititz Bypass Alternate into Warwick Township’s Official Sewage Plan.   

 The Lititz Bypass Alternative was constructed. 

Revision to the Official Wastewater Facilities Plan Act 537 Plan for Warwick Township, 1986 

 Glace Associates Inc. prepared the “Revision to the Official Wastewater Facilities 

Plan Act 537 Plan for Warwick Township” in April 1986.  This plan only 

addressed the wastewater disposal need of the Plateau Mobile Home Village due 

to its proposed expansion.  It was determined that the existing wastewater 

treatment system utilized by the Village would not adequately treat the additional 

wastewater flow and would be scheduled for abandonment and connected to the 

Warwick Township municipal collection system. 



 
 

Lititz Borough and Warwick Township  I-5 
Joint Act 537 Plan Update 
January 2007 

 The wastewater disposal solution recommended the construction of a 

wastewater pumping station and a four-inch force main from this pumping station 

along Newport Road.  The force main would connect into the existing WTMA 

manhole number 1054 at the intersection of Furnace Hills Pike Road and 

Newport Road. 

 

 The Warwick Township Supervisors passed a resolution on April 29, 1986 

adopting the revision to the “Official Wastewater Facilities Plan”. 

 

The 1986 Act 537 Plan revision referenced the “original feasibility report” that 

was prepared in 1974.  The 1974 feasibility report was not available for review by 

Entech at the time of this report.  Under the original report, Warwick Township 

referenced their service areas as Area I through Area V.  Plateau Mobile Home 

Village was referenced as Area V of the Warwick Township service area. 

  

 A pump station was constructed and flow from the Village was directed into a 

force main in Newport Road and then into the Interceptor located in Furnace Hills 

Pike for treatment at the Lititz WWTP.  The pump station located at Plateau 

Mobile Home Village is privately owned and maintained by the Village 

Association. 

Warwick Township Municipal Authority Comprehensive Sewer Study, 1997  

Herbert, Rowland & Grubic Inc. (HRG) completed the “Warwick Township 

Municipal Authority Comprehensive Sewer Study” in 1997.  The intent of the 

study was to evaluate the ability of the existing facilities to meet future system 

demands and establish an improvement program over two, five and ten year 

increments in order to meet those demands.  The following recommendations 

were made: 

• Increase WTMA’s reserve capacity from 1.3 MGD to 2.2 MGD at the Lititz 

WWTP.  This was based upon complete build-out of growth projections 

beyond a 15-year period with an ultimate estimated capacity of 2.2 MGD 

being required. 
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• The options available to increase reserve capacity could be achieved by 

purchasing additional capacity from the Borough of Lititz or sharing in any 

additional capacity created by re-rating of the facility.   

• An alternative to provide the required capacity was to request the Borough to 

construct additional capacity at WTMA’s expense based upon the 

Intermunicipal Agreement.  However, the acceptance of that request was at 

the option of the Borough.  The Agreement did not require LSA to construct 

the requested capacity if it did not deem the expansion “feasible”. 

• Another alternative was for the WTMA to construct its own wastewater 

treatment facility.  The Pennsylvania Department of Environmental Protection 

(PADEP) had advised WTMA that the construction of a WWTP was an 

option; however, the necessity and lack of other alternatives would be closely 

evaluated during the review procedure by PADEP.  In addition, discharge of 

such a WWTP would be either to Lititz Run below the existing Lititz WWTP or 

to the Cocalico Creek.  Discharge to Lititz Run would involve more stringent 

ammonia requirements and, therefore, mandate a more expensive plant to 

construct and operate due to the high cost of ammonia conversion and 

sludge disposal costs.    

In considering the better alternative for WTMA, the cost of modifying and 

operating the pumping and piping facilities to redirect flows to Cocalico Creek 

needed to be considered.  The WWTP would have been phased to provide 

an option of never constructing the full 1.0 MGD capacity if it were not 

required.  In addition, the Lancaster County Planning Commission (LCPC) 

had adopted a policy that utilities serving an area had to be located within the 

Urban Growth Boundary (UGB) of that area.  Due to the distance from the 

UGB to the discharge locations in Warwick Township, this policy would have 

had a significant impact if this alternative was considered further.  

• A recommendation was made to evaluate the pump stations with associated 

force mains and the interceptor sewers due to expected growth. It was 

anticipated that six of WTMA gravity-flow Pump Stations and associated force 

mains would need to be upgraded in order to provide adequate capacity for 

build-out flows.  The timeframe anticipated was 1- to 10-years, with the 
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majority being in the 3- to 5-year range.  The remaining six Pump Stations 

would also need to be modified; three Pump Stations within 3-years and the 

balance in 10-years.  These recommended modifications were dependent 

upon actual growth.  If the growth did not occur, then construction would not 

be needed.  A computer program had been developed to monitor the growth 

and flow levels at various stations so the WTMA staff could monitor the 

impact of construction to anticipate the timing of modifications. 

• Another option considered was the impact of upstream Pump Stations, 

specifically Stations 14, 15 and 16.  Downsizing of these Stations was a 

consideration due to the differential between the existing capacity and future 

requirements.  By downsizing, the required capacity would be reduced on the 

downstream side and potentially reduce or delay the ultimate upgrade 

required at that specific station.  However, the force mains were sized for a 

specific velocity and reducing the flows would have an impact on the “self 

cleansing” velocity needed to keep solids in suspension as they are 

transported to the discharge location.  Due to this potential, the overall 

situation at each receiving and upstream pump station needed to be fully 

evaluated. 

• One consideration for a configuration of a future conveyance system was the 

elimination and combination of existing and future pump stations.   In terms of 

combining existing pump stations, an evaluation did not establish any feasible 

combination for immediate implementation due to the topography and 

location of the anticipated growth and UGB.  In the long term, several 

opportunities could be available and would need to be evaluated at that time.   

With regard to Rothsville area, two initiatives existed to combine pump 

stations.  The first potential was the elimination of Pump Station No. 5 and 

the construction of a sewer line to convey that flow to an expanded Pump 

Station No. 18.  This initiative was not evaluated further since the new sewer 

line would have traversed an agricultural area and the feasibility appeared 

questionable on a financial basis.  The second potential was to relocate 

Pump Station No. 8 to the lowest point in the Urban Growth Area (UGA) for 

which growth was anticipated in a 10-year period.  The relocation would 

eliminate construction of another pump station which would have ultimately 
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discharged to Pump Station No. 8.  It was recommended to evaluate this 

initiative in detail only when development was proposed for undeveloped 

areas.      

• Due to anticipated growth along Route 501, Buckwalter Road and the 

Crosswinds Area, the possibility of two new pump stations as well as the 

expansion of Pump Station Nos. 1 and 17 was considered.  However, 

discussions were underway with developers to relocate Pump Station No. 1 

to a low point of the drainage area.  In doing so, the two new pump stations 

would not be required as well as the expansion and continued existence of 

Pump Station No. 17.  

The relocation of Pump Station No. 1 was to be completed in phases over a 

10-year period.  The WTMA had completed the first phase by   rehabilitating 

the existing pumps at Pump Station No. 17 to accommodate the flows from 

initial construction of a new shopping center along Route 501.  The 

subsequent phases included obtaining the site and rights-of-way for the 

relocation of Pump Station No. 1, construction of an interceptor from the 

existing site to the proposed site of Pump Station No. 1, and the construction 

of the new pumping station and force mains.  This work has been completed. 

• A conservative evaluation of the interceptors was conducted based upon 

review of construction drawings and determination of the pipeline section with 

the smallest diameter and flattest slope in the segment under consideration.  

The capacity of that section became the limiting capacity of the interceptor.  

This existed for several sections.  It was determined that all portions of the 

interceptor system were adequate for ultimate flows.  However, the challenge 

was to maintain the capacity for future flows and not lose it to 

Infiltration/Inflow (I/I), therefore, the WTMA’s preventative maintenance 

program was extremely important.  

• WTMA’s collection and conveyance system is segmented into two districts.  

Meter Pit #1 encompasses the service area to the east and south of the 

Borough of Lititz and had 13 pump stations.  Meter Pit #2 encompasses the 

area to the north of the Borough of Lititz and had 5 pump stations.   
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• Development of an improvement program to include rebuilding pumping 

station equipment that has not been fully rehabilitated since construction 19 

years before; repave pump station driveways and modifications to the 

electrical systems to comply with changes in electrical codes enacted since 

the construction of the pump stations.   

• Since the WTMA’s collection system was not entirely gravity, grinder pumps 

served several existing developments in the Township.  The WTMA’s policy 

is that grinder pumps are the responsibility of the property owner.  It was 

recommended that a stringent notification requirement be established for the 

developer/builder upon sale of a property.  

• Continue the preventative maintenance and evaluation the program on the 

overall wastewater system.  

• The study identified the development of an expanded program for system 

flushing and I/I monitoring.  This monitoring would include an expanded sump 

pump inspection and flow monitoring at specific locations throughout the 

collection system. 

• Incorporate Lancaster County’s GIS system for operation of the sewer 

system.  

• The Authority should work closely with property owners and/or developers to 

determine development intentions and schedules.   

At the time of the 1997 study, the WTMA had purchased an additional 

200,000 gallon per day of capacity in the Lititz WWTP bringing it to a total of 

1.3 gpd.  Based upon further discussions with the Borough, it seemed 

unlikely that any remaining reserve would be made available.   

Re-rating of the Lititz WWTP was underway at the time of the study.  

However, preliminary indications were that the WTMA would only be able to 

obtained 100,000 to 150,000 gpd of additional capacity.  This would provide 

only sufficient treatment capacity for a growth period of 12-years or until 

2010.  Complete build-out capacity beyond 15-years would not be met based 

on the estimates included in the study. 
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The Borough did not construct new capacity, nor did the WTMA construct a new wastewater 

treatment facility.  The Borough’s plant was re-rated in 1998 to 3.85 MGD.  As of 2006, 

Warwick Township Municipal Authority has a reserve of 42.33% or 1,629,850 GPD of 

capacity in the Lititz Borough WWTP. 
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SECTION II. PHYSICAL DESCRIPTION (Checklist Items II.A. thru II.G) 

A. Planning Area Boundaries  

The Study Area is geographically located in the northcentral region of Lancaster County.  

The Study Area encompasses all of Lititz Borough and Warwick Township, which is 

approximately 22.3 square miles and is bound to the north by Elizabeth and Clay 

Townships; to the east by Ephrata Township; to the south by Manheim Township; and to the 

west by Penn Township. Warwick Township completely surrounds the Borough of Lititz.  

Refer to Study Area Map, located in Appendix B. 

B. Physical Characteristics  

The Study Area topography consists of two strikingly different features.  The north and south 

reaches of the study area are rolling terrain forming northern and southern ridge systems 

with elevations approaching 555 feet.  The central portion of the study area is primarily 

lowlands between east and west oriented ridges.   

 Watersheds 

The Study Area contains seven watersheds; Little Conestoga Creek, Conestoga River, Lititz 

Run, Cocalico Creek, Santo Domingo Creek, Hammer Creek, and Hubers Run.  All of the 

watersheds are located within the Susquehanna River-Chesapeake Bay Basin.  All major 

streams are depicted on Drawing No. II.B-1.  

The Little Conestoga Creek Watershed covers the southwest portion of the Township.  

Drainage is to an unnamed tributary to the Conestoga River.  The Conestoga River 

Watershed covers the southeast portion of the Township.  Drainage is by the Conestoga 

River.  The Cocalico Creek Watershed covers the north, east and southeastern portions of 

the Township.  Drainage is to Hammer Creek and ultimately to Cocalico Creek.  Santo 

Domingo Creek covers the northwest corner of the Township and drains into Lititz Run.  

Hammer Creek covers the north and northeast portion of the Township.  Hubers Run is 

located within the central portion of the Township, directly north of the Borough and also 

drains into Lititz Run. 

The Lititz Run Watershed covers all of Lititz Borough and the northwest and central portions 

of Warwick Township.  Lititz Run is a third order stream with its main source being Lititz 

Spring.  The intermittent Santo Domingo Creek is its major tributary.  Lititz Run flows directly 

into the Conestoga River located downstream of the State Route 222 bridge crossing.   



 
 

Lititz Borough and Warwick Township II-2 
Joint Act 537 Plan Update 
January 2007 

Per PA Code Title 25, Chapter 93, Lititz Run, the Conestoga River and unnamed tributaries, 

Cocalico Creek and unnamed tributaries are classified as “warm-water fisheries” (WWF).  

The Little Cocalico Creek and Hammer Creek are “trout-stocking fisheries” (TSF). 

 

 Draft Total Maximum Daily Load (TMDL) For Lititz Run 

 

The draft Total Maximum Daily Load (TMDL) report for Lititz Run was issued in August 2004 

by PADEP.  The impaired stream segment addressed by the TMDL is predominantly located 

in Lititz Borough and Warwick Township. Per the 2004 303(d) list, approximately 5.4 miles 

are impaired by suspended solids.  Lititz Run flows directly into the Conestoga River and is 

part of the Conestoga River watershed.   

 

Agriculture is the dominant land use at 71 percent of the watershed, and forested areas 

account for 9 percent.  Developed areas account for 19 percent of the watershed with 

suburban development substantially increasing in the past 20 years. In general, soil erosion 

is the major problem in the Conestoga watershed.    

 

In order to ensure attainment and maintenance of water quality standards, a TMDL was 

developed to establish loading limits for sediment.   The TMDL value established for 

sediment is based on the stream’s total capacity to accept sediment at critical flow 

conditions.   As stated in the draft TMDL, current sediment loading will require a 43 percent 

reduction in order to meet the targeted TMDL value.  Best Management Practices (BMPs) 

have been encouraged throughout the watershed to achieve the necessary load restrictions. 

 

The Lititz WWTP is the only point source included in the TMDL that contributes to the 

suspended solid loading in the watershed.  In 2002-2003, the LSA discharged an average of 

105,400 lbs/year of suspended solids into Lititz Run.  This amount was included in the 

modeling runs for determining existing conditions.  The maximum allowable loading rate of 

351,495 lbs/year, based on permit requirements (30 mg/L @ 3.85 mgd), is used in the final 

TMDL waste load allocation for the Lititz WWTP.  According to EPA’s “Detailed TMDL 

Report”, LSA’s Waste Load Allocation (WLA) is set at 351,495 lbs/year for Lititz Run.  
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 Watershed Protection 

To promote water quality protection within the watershed, the Lititz Run Watershed Alliance 

was formed.  This non-profit organization is comprised of local citizens, businesses, farmers, 

local, state and federal representatives and conservation groups.  The Alliance has 

developed a comprehensive long-term watershed management strategy that includes 

natural resource management, land-use planning, education and community involvement to 

address non-point source pollution in Lititz Run.   

Projects organized and completed by the alliance have included stream restoration, 

agricultural management plans throughout the watershed, planning and construction of a 

regional water quality facility, creation of a GIS database with mapping of mitigation banking 

sites, collection of water quality monitoring data and development of public education 

materials. 

 The Lititz Run Watershed Alliance has won many awards including: 

• The Pennsylvania Governor’s Award for Environmental Excellence in 1999 for their 

highly successful Lititz Run Watershed Initiative.   

• The 1999 Environmental Protection Agency Clean Water Action Plan National 

Showcase Watershed for successfully implementing restoration projects on a watershed 

level.  This was one of twelve showcased in the country for that year.   

• The Pennsylvania Planning Association 1998 Outstanding Planning Award for 

watershed planning that actively involves the community in projects designed to improve 

water quality.    

• The Pennsylvania / Delaware Chapter of the American Society of Landscape Architects 

1999 Merit Award for the implementation of over sixteen individual projects, to protect 

the local surface water quality. 

• The Lititz/Warwick Community has been cited as a Chesapeake Bay Partner 

Community. 
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C. Soils Analysis 

A soils analysis is important in preparing a wastewater facilities plan as many aspects of 

land planning are also influenced by the local soil characteristics and limitations.  Through 

the use of the Lancaster County Soil Survey, many pertinent facts related to land planning 

are included in this plan.  The United States Department of Agriculture Soil Conservation 

Service in cooperation with the Pennsylvania State University College of Agriculture and the 

Pennsylvania Department of Environmental Resources State Conservation Commission 

prepared the Soil Survey, issued May 1985.  This document provides information dealing 

with soil stability, erosion potential, and suitability for on-lot disposal systems (OLDS), 

natural productivity, and potential impacts on community development.   

Drawing No. II.C-1 shows the soils boundaries located within the Study Area.  The 

Lancaster County Soil Survey contains all the detailed pertinent information (including OLDS 

suitability) for Study Area.  The following soil descriptions have been reproduced from the 

Lancaster County Soil Survey: 

 Bedington Series 

These soils of the Bedington series are fine-loamy, mixed, mesic Typic Hapludults.  They 

are deep and well drained and are on dissected ridge tops and side slopes.  They formed in 

residuum weathered from acid shale or interbedded shale, siltstone, and sandstone.  Slopes 

are 0 to 25 percent.   Bedington soils are on the landscape with Blairton, Duffield, and 

Hagerstown soils.  The Bedington soils are better drained than the Blairton soils are coarser 

textured in the subsoil than the Hagerstown soils.  The Bedington soils formed in acid parent 

material, whereas the Duffield soils formed in limestone parent material. The permeability of 

this soil series is moderate in the subsoil and substratum and the available water capacity is 

moderate to high.  Runoff is medium.  The permeability of the soil and the depth to bedrock 

in area where bedrock is at a depth of less than 60 inches are the main limitations for some 

types of community development, especially for septic tank adsorption fields.  

 Clarksburg Series 

The soils of the Clarksburg series are fine-loamy, mixed, mesic Typic Fragiudalfs.  They are 

deep and moderately well drained and are in depressions and broad drainage ways in 

valleys.  They formed in colluvium or residuum weathered from limestone and some 

siltstone.  Slopes range from 0 to 5 percent.  Clarksburg soils are on the landscape with 
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Hagerstown, Duffield, Conestoga, Hollinger, Letort; all well-drained soils, and Penlaw soils 

which is somewhat poorly drained.  This soil is nearly level, deep, and moderately well 

drained.  It is in depressions and broad drainage ways.  Slopes are slightly concave and 

generally are more than 500 feet in length.  Permeability of this soil is moderate in the upper 

part of the subsoil and moderately slow or slow in the lower part of the subsoil and in the 

substratum.  The available water capacity is moderate.  Runoff is medium.  The permeability 

and the seasonal high water table are the main limitations of the soil for community 

development.   

 Duffield Series 

The soils of the Duffield series are fine-loamy, mixed mesic Ultic Hapludalfs.  They are deep 

and well drained and are on undulating slopes of limestone valleys on uplands.  They 

formed in residuum weathered from limestone.  Slopes are from 0 to 8 percent.  Duffield 

soils are on the landscape with Elk, Hagerstown, Clarksburg, and Penlaw soils.  The 

Duffield soils have less silt and more sand in the solum than the Elk soils and have a 

yellowier hue and contain less clay in the subsoil than the Hagerstown soils.  Clarksburg 

soils are moderately well drained, and the Penlaw soils are somewhat poorly drained.  The 

permeability of this soil is moderate in the subsoil and substratum, and the available water 

capacity is high.  Runoff is medium.  A shrink-swell potential and the depth to bedrock in 

areas where bedrock is at a depth of less than 60 inches are the main limitations of the soil 

community development.  The depth to bedrock is a limitation for septic tank absorption 

fields and the shrink-swell potential is a limitation for home sites. 

 Hagerstown Series 

The soils of the Hagerstown series are fine, mixed, mesic Typic Hapludalfs.  They are deep 

and well drained and are on low hills and valleys.  They formed in residuum weathered from 

limestone.  Slopes range from 0 to 30 percent.  Hagerstown soils are on the landscape with 

Duffield, Bedington, Elk, Penlaw and Clarksburg soils.  The Hagerstown soils have more 

clay in the subsoil than those soils and are better drained than the Clarksburg or Penlaw 

soils. Varying characteristics for this series are as follows: 

• Silt loam, 0 to 3 percent slopes – found on low hills and in valleys.  Slopes are slightly 

convex and are 100 to 300 feet in length.  The permeability of this Hagerstown soil is 

moderate in the subsoil, and the available water capacity is high.  Runoff is medium. 
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• Silt loam, 3 to 8 percent slopes – found in low hills and valleys.  Slopes are undulating 

and are 100 to 500 feet in length.  The permeability of this Hagerstown soil is moderate 

in the subsoil, and the available water capacity is high.  Runoff is medium. 

• Silty clay loam, 8 to 15 percent slopes – found on hillsides.  Slopes are 100 to 300 feet in 

length.  The permeability of this Hagerstown soil is moderate in the subsoil, and the 

available water capacity is high.  Runoff is medium.   

Slope, permeability and a shrink-swell potential are the main limitations of the Hagerstown 

soil units described above for community development, especially for home sites and septic 

tank adsorption fields.  In some areas bedrock is at a depth of less than 60 inches and is a 

further limitation for those uses. 

• Hagerstown silty clay loam, 15 to 30 percent slopes. Found on side slopes of hills.  

Slopes are convex and are 100 to 300 feet in length.  The permeability of this 

Hagerstown soil is moderate in the subsoil, and the available water capacity is high.  

Runoff is rapid.  Slope is the major limitation of this soil for community development, 

especially for septic tank adsorption fields and building sites. 

• Hagerstown –Urban land complex.  This unit consists of nearly level to moderately 

sloping, well drained soils and areas covered by houses, roads, sidewalks, parking lots, 

and other structures.  This soil unit consists of about 50 percent Hagerstown soils, 30 

percent Urban land, and 20 percent other soils.  The permeability of the Hagerstown 

soils is moderate in the subsoil.  Runoff is medium.  Available water capacity is high.  

The Hagerstown soils are mainly in narrow areas between or next to buildings and are in 

vacant lots and fields.  Onsite investigation is needed to determine the suitability of the 

unit for any use. 

 Linden Series 

The soils of the Linden series are coarse-loamy, mixed, mesic Fluventic Dystrochrepts.  

They are deep and well drained and are on flood plains.  They are formed in alluvium from 

residuum weathered from red sandstone and siltstone.  Slopes range from 0 to 3 percent.  

Linden soils are on the landscape with Lindside and Newark soils on flood plains.  The 

Lindside soils are moderately well drained, and the Newark soils are somewhat poorly 

drained.  The Linden soils are found on flood plains of larger streams.  The areas of the soil 

are long and narrow.  They are occasionally flooded.  The permeability of this soil is 
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moderately rapid in the subsoil and rapid in the substratum.  The available water capacity is 

high.  Runoff is slow.  Flooding is the main limitation of this soil for community development, 

especially for septic tank absorption fields and as a site for buildings and roads. 

 The Lindside Series 

The soils of the Lindside series are fine-silty, mixed, mesic Fluvaquentic Eutrochrepts.  They 

are deep and moderately well drained and are on flood plains.  They formed in alluvium from 

residuum weathered from limestone.  Slopes are smooth and are 200 to 300 feet in length.  

They are subject to occasional flooding.  Included with this soil in mapping are small areas 

of Nolin, Newark, and Elk soils.  The permeability of this Lindside soil is moderate to 

moderately slow in the subsoil and moderately slow to rapid in the substratum.  The 

available water capacity is high.  Runoff is medium.  The seasonal high water table is at a 

depth of 18 to 36 inches.  Most areas of this soil are farmed.  A few areas are in non-farm 

uses or woodland.  This soil is suited for trees.  Potential productivity is moderately high.  

Flooding and seasonal high water table are the main limitations of the soil for community 

development, especially for septic tank absorption fields and home sites. 

 Newark Series 

The soils of the Newark series are fine-silty, mixed, nonacid, mesic Aeric Fluvaquents.  They 

are deep and somewhat poorly drained and are on flood plains.  They formed in alluvium 

from residuum from mica schist, mica gneiss, limestone, siltstone, and sandstone.  Slopes 

range from 0 to 3 percent.  Newark soils are on the landscape with Lindside, Linden, Holly, 

Comus, Elk, and Nolin soils.  The Nolin, Comus, Linden, and Elk soils are well drained; the 

Lindside soils are moderately well drained; and the Holly soils are poorly drained.  The 

areas are long and narrow.  They are subject to occasional flooding.  The permeability of 

this Newark soil is moderate in the subsoil and substratum, and the available water capacity 

is high.  Runoff is very slow.  The seasonal high water table is at a depth of 6 to 18 inches.  

Most areas of this soil are in pasture.  A few areas are wooded.  Flooding and seasonal high 

water table are major limitations of the soil as a site for homes, roads, and septic tank 

absorption fields. 
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 Nolin Series 

The soils of the Nolin series are fine-silty, mixed, nonacid, mesic Dystric Fluventic 

Eutrochrepts.  They are deep and well drained and are on flood plains.  They formed in 

alluvium from residuum from limestone and siltstone.  Slopes range from 0 to 3 percent.  

Nolin soils are on the landscape with Newark and Lindside soils.  The Newark soils are 

somewhat poorly drained, and the Lindside soils are moderately well drained.  Slopes are 

smooth and are 100 to 300 feet in length.  They are occasionally flooded.  The permeability 

of this Nolin soil is moderate in the subsoil and substratum, and the available water capacity 

is high.  Runoff is slow.  Most areas of this soil are in pasture, a few are wooded.  Flooding 

is the main limitation of the soil for community development, especially for sites for roads, 

homes, and septic tank absorption fields. 

 Pits, Quarry 

This unit consists of areas that have been mined or that are being mined for limestone, 

shale, sand or gravel.  The limestone quarries are in valleys.  The shale pits are on ridges, 

and the sand and gravel pits are generally along streams and rivers.  Most areas of this unit 

have little or no vegetation.  The limestone quarries commonly have high walls, some 

exceeding 100 feet in height.  The lack of soil material and the difficulty of excavation make 

reclamation of these areas difficult.  Onsite investigation is needed to determine the 

suitability of the unit for any use.  

 Soils Potentially Suitable for In-Ground Systems 

In accordance with the requirements outlined in 25 PA Code Chapter 73, Standards for 

Sewage Disposal Facilities, there are possible soil types within the study area that appear to 

be suitable for in-ground systems. The limitations of the soils within the study area with 

respect to their potential suitability for in-ground on-lot systems are presented in Table 

II.C.1. Drawing No. II.C-2 shows the location of soil types within the study area that appear 

to be suitable for in-ground systems.   
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 Soils Potentially Suitable for Elevated Sandmound Systems 

In accordance with the requirements outlined in 25 PA Code Chapter 73, Standards for 

Sewage Disposal Facilities, there are only a few soil types within the study area which 

appear to be suitable for elevated sandmound systems. The limitations of the soils within the 

study area with respect to their potential suitability for elevated sandmound systems are 

presented in Table II.C.1. Drawing No. II.C-3 shows the location of soil types within the 

study area, which appear to be suitable for elevated sandmound systems.   

 Soils Potentially Suitable for Spray Irrigation 

In accordance with the requirements outlined in 25 PA Code Chapter 73, Standards for 

Sewage Disposal Facilities, a portion of the soil types within the study area appear to be 

suitable for spray irrigation. The limitations of the soils within the study area with respect to 

their potential suitability for spray irrigation are presented in Table II.C.1. Drawing No. II.C-4 

shows the location of soil types within the study area, which appear to be suitable for spray 

irrigation.   

 Areas Unsuitable for OLDS based on Soil Dependent Systems 

 

Some soils within the service area are unsuitable for OLDS, elevated sand mounds, and 

individual residential spray irrigation systems.  Drawing No.II.C-5 shows the soils unsuitable 

for soil dependent systems.   



 
 

TABLE ll.C.1:  SOIL DESCRIPTIONS AND LIMITATIONS FOR SOIL DEPENDANT SANITARY SYSTEMS 
 

Soil Slope 
(percent) 

Depth to 
Bedrock 

or 
Fragipan 
(inches) 

Permeability 
 

Limitations for 
On-Site Waste 

Disposal 

Comments on Limitations Potentially 
Suitable 
for In-

Ground 
On-Lot 

Systems 

Potentially 
Suitable for 

Sand 
Mounds 

Possible 
Soils for 
Spray 

Irrigation 

BdA 0 to 3 > 40” Moderate Moderate Permeability and depth to bedrock where <60-inches  Possible Yes Possible 
BdB 3 to 8 > 40” Moderate Moderate Permeability and depth to bedrock where <60-inches Possible Yes Possible 
BdC 8 to 15  > 40” Moderate Moderate Slope and depth to bedrock where <60-inches No Possible Possible 
BeD 15 to 25 > 40” Moderate Severe Slope No No Possible 
CkA 0 to 5 Bedrock 

>60” / 
Fragipan 
20-36” 

Moderate to moderately 
slow 

Severe Permeability, Seasonal High Water Table, No Possible No 

DbA 0 to 3 >48” Moderate Moderate Shrink-swell potential and depth to bedrock where <60” Possible Possible Possible 
DbB 3 to 8 >48” Moderate Moderate Shrink-swell potential and depth to bedrock where <60” Possible Possible Possible 
HaA 0 to 3 >40” Moderate Moderate Permeability and shrink-swell potential Possible Possible Possible 
HaB 3 to 8 >40” Moderate Moderate Permeability, Shrink-swell potential  Possible Possible Possible 
HbC 8 to 15 >40” Moderate Moderate Slope, Permeability and Shrink-swell potential No Possible Possible 
HbD 15 to 30 >40” Moderate Severe Slope No No Possible 
Hc Nearly Level >40” Moderate Moderate Urban complex, narrow areas, onsite investigation 

needed 
Possible Possible No 

Lg Nearly Level >40” Moderately rapid  to rapid Severe Flooding No No No 
Ln Nearly Level >60” Moderate to moderately 

slow  
Severe Flooding and seasonal high water table No No No 

Nc Nearly Level >60” Moderate Severe Flooding and seasonal high water table No No No 
Ne Nearly Level >60” Moderate Severe Flooding No No No 
Qu Pit to high 

walls 
NA NA See 

description 
Little to no vegetation,  onsite investigation needed No No No 

 

Lititz Borough and Warwick Township II-10 
Joint Act 537 Plan Update 
January 2007 



 
 

Lititz Borough and Warwick Township II-11 
Joint Act 537 Plan Update 
January 2007 

Prime Agricultural Soils 

The prime agricultural classification is a grouping of soils to show, in a general way, their 

suitability for most kinds of farming.  It is a practical classification based on limitations of the 

soils, the risk of damage to the soils when used, and the way they respond to treatment.  

Classes I thru IV soils are areas of prime agricultural soils.  Table II.C.2 shows all soils 

within the Study Area including prime agricultural soils.  Drawing No. II.C-6 shows the 

location of prime agricultural soils within the Study Area.   

TABLE II.C.2: PRIME AGRICULTURAL SOILS 

 
Soils  

Map 
Symbol 

 
Slope 

Prime 
Agricultural

Bedington silt loam BdA 0-3% X 
Bedingon silt loam BdB 3-8% X 
Bedington silt loam BdC 8-15%  
Bedington channery silt loam BeD 15-25%  
Clarksburg silt loam CkA 0-5% X 
Duffield silt loam DbA 0-3% X 
Duffield silt loam DbB 3-8% X 
Hagerstown silt loam HaA 0-3% X 
Hagerstown silt loam HaB 3-8% X 
Hagerstown silt loam HbC 8-15%  
Hagerstown silt loam HbD 15-30%  
Hagerstown silt loam Hc Nearly level  
Linden silt loam Lg Nearly level X 
Lindside silt loam Ln Nearly level X 
Newark silt loam Nc Nearly level  
Nolin silt loam Ne Nearly level X 
Quarry, Pits Qu Pits to high walls  

D. Geologic Features  

The Commonwealth of Pennsylvania is divided into four (4) major physiographic provinces.  

These provinces include the Coastal Plain Province, the Piedmont Province, the Ridge and 

Valley Province and the Appalachian Plateau Province; and two (2) minor provinces known 

as the Blue Ridge Province and the New England Province.  The Service Area is located in 

the Piedmont Lowland Section of the Piedmont Province.  The dominant topographic form is 

broad, moderately dissected valleys separated by broad, low hills with low local relief.  This 

Section is underlain by carbonate rocks, phylitic shale and phyllite.   
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The geological formations that underlie the Study Area have important implications relating 

to water supply, foundation stability and excavation.  Since an adequate supply of potable 

water is necessary for expansion and growth, it is essential that proper planning be 

coordinated to conserve and protect the groundwater resources for the future.  Table II.D.1 

list the geologic formation found within the study area.  Drawing No.II.D–1 shows the 

location of each of these formations.  

TABLE II.D.1: GEOLOGICAL FORMATIONS 

 
Formation  

Map 
Symbol 

Drainage Bedrock 
Pinnacles 

 
Excavation

Cocalico Oco Good 
surface 

 Moderately 
easy 

Epler Oe Good 
subsurface

X Blasting 
required 

Stonehenge Os Good 
subsurface

X Blasting 
required 

Snitz Creek and Buffalo Springs - undivided Csb Good 
subsurface

X Blasting 
required 

Richland Cr Good 
subsurface

X Blasting 
required 

Ontelaunee Oo Good 
subsurface

X Blasting 
required 

Millbach Cm Good 
subsurface

X Blasting 
required 

The following geological descriptions have been reproduced from the Environmental 

Assessment for Warwick Township prepared by Glace & Glace, January 1975. 

 The Cocalico Formation  

The Cocalico Formation consists of gray shales which are highly fractured.  The Cocalico 

shale lands in Warwick Township can easily be identified in the field, as shale forms the 

ridges found in the north and south sections of the township.  Soils covering the shale 

members contain numerous shale fragments in the topsoil layer.  Joints and fractures are 

numerous and produce a highly shattered appearance where exposed.  The nature of 

fractures makes cut slopes unstable in sort periods of time since weathering of the material 

can take place rapidly with many openings for water to penetrate the material.  Surface 

drainage is good and stream action contributes to the steep slopes of the shale lands as 

steam dissection is prominent.  These stream valleys provide natural habitats for wildlife 

since relatively steep sided slopes have traditionally eliminated the valleys from cultural use.   
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 Epler Formation 

The Epler Formation consists of very finely crystalline, medium gray limestone interbedded 

with gray dolomite.  Thin to flaggy beds, moderately well to well developed are typical.  

Joints are moderately developed.  Good subsurface drainage is prevalent.  Sinkholes and 

caves are characteristic.  The formation is a fair source for public water supply and industrial 

use.  In excavation, bedrock pinnacles are a problem.  Cut slope stability is good in near 

vertical cuts. 

 Stonehenge Formation 

The Stonehenge Formation consists of gray, finely crystalline limestone and dark gray, 

laminated limestone with numerous shaly interbeds.  Bedding is moderately to well 

developed, with moderately abundant fractures and joints.  Good subsurface drainage is 

typical and sinkholes are characteristic.  Aquifers associated with the formation are highly 

permeable providing a good water source for public and industrial use.  Bedrock pinnacles 

are a special problem in excavation of the overlying mantle. 

 Snitz Creek and Buffalo Springs Formations 

The Snitz Creek Formation is predominately gray, argillaceous, silty and sandy dolomite.  

The strata are well bedded in thick to massive sections.  Joints are moderately well 

developed and moderately to highly abundant.  The Buffalo Springs Formation consists of 

light gray to pinkish gray, fine to coarsely crystalline limestone with interbedded dolomite.  

The well bedded rock has moderately abundant and moderately developed joints.  Good 

subsurface drainage is typical for both formations; however, aquifers are a poor source for 

public and industrial supplies and a fair source for small public supplies. 

 Richland Formation 

The Richland Formation consists of gray, finely crystalline dolomite; medium-gray oolitic 

limestone; chert; calcarenite and conglomerate.  Joints are well developed and moderately 

to highly abundant.  Good subsurface drainage is typical.  The water bearing capacity is 

poor for public and industrial supplies, but a fair source for small public supply.  Bedrock 

pinnacles area special problem and sinkholes occur. 
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 Ontelaunee Formation 

The Ontelaunee Formation is made up of light to dark-gray, very fine to medium crystalline 

dolomite.  The dolomite is thick well bedded.  Joints are moderately to well developed and 

moderately abundant.  In construction activities blasting is required and bedrock pinnacles 

are a special problem.  An investigation of sinkholes is warranted.  Good subsurface 

drainage is typical.  In general, the medium specific capacity of wells is 44 gallons per 

minute per foot of drawdown, however, in the Lancaster area the formation is not an 

important aquifer because of its small area extent. 

 Millbach Formation 

The Millbach Formation consists of pinkish-gray and medium gray, laminated limestone with 

interbeds of light to medium-gray dolomite that weathers buff to yellowish-gray.  Joints are 

developed and moderately abundant.  Good subsurface drainage is prevalent.  Sinkholes 

are numerous.  In the Study Area, the associated aquifers are a poor source of public and 

industrial water but a fair source for small public supply. 

E. Topography Analysis  

The topography of Study area generally is classified as hilly terrain and lowlands.  The 

elevations within the Borough range between 340 to 555 feet above mean sea level. 

Drawing No. II.E-1 depicts the topography of the Study Area as taken from U.S.G.S. 

Topographic Quadrangles for Lititz and Ephrata.    

F. Potable Water Supplies  

The Warwick Township Municipal Authority owns and operates the potable water system 

that serves the Village of Rothsville and the areas of Warwick Township contiguous to the 

Borough of Lititz.  The Borough of Lititz owns and operates a potable water system that 

serves the Borough through a series of wells. 

The Rothsville system is supplied by a drilled well with a permitted capacity of 288,000 gpd.  

The areas in Warwick Township contiguous to the Borough are served by bulk water 

purchased from the Borough through an Inter-municipal Agreement between the Township 

and Borough.  This system consists of distribution lines, booster stations and water storage 

towers.  Drawing No. II.F-1 depicts the public water service areas.  
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G. Wetlands  

The U.S. Army Corps of Engineers in conjunction with the U.S. Environmental Protection 

Agency have defined the term “wetlands” as follows: 

“Those areas that are inundated or saturated by surface or groundwater 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 conditions.  
Wetlands generally include swamps, marshes, bogs and similar areas.  The three 
major characteristics of wetlands include vegetation, soil and hydrology”. 

Wetlands and deep-water habitats are essential breeding, rearing and feeding grounds for 

many species of fish and wildlife.  Wetlands also perform important flood protection 

functions by decreasing the peak flood flow and spreading out the discharge over a longer 

period of time.  In this manner wetlands act as a natural form of stormwater detention and 

serve the same purpose as the detention facilities required in a new development.  

Wetlands also act to remove sediment and pollution from storm water by this reduction in 

the flow rate. 

Section 404 of the Clean Water Act requires that anyone intending to deposit dredged or fill 

material into water of the United States, including wetlands, must apply for and receive a 

permit for such activities.  The U.S. Army Corps of Engineers has been assigned the 

responsibility for administering the Section 404 permitting process.  Activities in wetlands for 

which permits may be required include, but are not limited to: 

1. Placement of fill material; 

2. Ditching activities when the excavated material is sidecast; 

3. Levee and dike construction 

4. Land clearing involving relocation of soil; 

5. Land leveling; 

6. Road construction; and 

7. Dam construction 
 

As stated in the U.S. Corps of Engineers Wetland Delineation Manual, 1987, the U.S. Fish & 

Wildlife Service National Wetland Inventory (NWI) maps are the proper reference tools in 

conducting preliminary reviews by showing the approximate aerial extent of wetlands and 

their association with other communities.  As shown on Drawing No. II.G-1, mapped 

wetlands by NWI are located within the Study Area.  The classification description of each 

mapped wetland is as shown on Table II.G.1. 
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TABLE II.G.1: WETLAND CLASSIFICATION 

CODE ECO SYS Class – Subclass 
PEM1A Palustrine Emergent, Persistent, Temporary 
PEM1C Palustrine Emergent, Persistent, Seasonal 
PEM1CH Palustrine Emergent, Persistent, Seasonal, Permanent 
PEM1Ah Palustrine Emergent, Persistent 
PF01A Palustrine Emergent, Forested, Broad-leaved Deciduous 
PUBHh Palustrine Unconsolidated Bottom, Permanent, diked/impounded 
PUBHx Palustrine Unconsolidated Bottom, Permanent, excavated 
PUBFx Palustrine Unconsolidated Bottom, Semi permanent, excavated 
PUBFh Palustrine Unconsolidated Bottom, Semi permanent, diked/impounded 
PSS1A Palustrine Scrub/shrub, broad-leaved Deciduous, temporary 
U  Upland Upland (may include unclassified wetlands) 

 

Since the Act 537 Plan is prepared to evaluate treatment and disposal options available, the 

actual impact to wetlands cannot be determined.  Potential wetland impacts are identified for 

each alternative considered along with possible permit requirements.  During the design 

phase of the selected alternative, specific wetland infringements will be identified and 

addressed.  If necessary, Chapter 105 Dam Safety and Waterway Management permits will 

be obtained from the proper regulatory agencies.  Impacted wetlands will be addressed 

under the U.S. Army Corps of Engineers and PADEP’s wetland mitigation requirements. 
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SECTION III. EXISTING SEWAGE FACILITIES IN THE PLANNING AREA  

The focus of this Section of the Plan is to evaluate the existing wastewater management 

systems with regard to existing and pending regulatory requirements.  The WWTP, which 

serves the Borough of Lititz and significant portions of Warwick Township, is located at the 

intersection of Lititz Run Road and Clay Road in Warwick Township.  The WWTP and 

associated sewerage facilities located in the Borough are owned by the LSA and operated by 

Severn Trent Environmental Services, Inc. (Severn Trent).   The sewerage facilities located in 

the Township are owned and operated by the Warwick Township Municipal Authority.   

A. Existing Sewerage Systems (Checklist Items III.A.1 thru III.A.6) 

 Wastewater Collection System Overview 

Drawing No. III.A-1 shows significant wastewater conveyance and treatment facilities for 

both the Borough and the Township.  

The entire Borough of Lititz is connected to the WWTP through a gravity collection system 

consisting of approximately 222,871 linear feet (42.2 miles) of varying diameter sewer line.  

Sewer mains are constructed of terra cotta, PVC or cast iron and pipe size ranges from 8- to 

27- inches and laterals from 4- to 6-inches.  There are 733 manholes in the system that is 

constructed of concrete and brick.  There are no combined sewers, pumping stations, meter 

pits or interceptors in the Borough’s system. 

The Borough implements a maintenance program for the collection system and WWTP.  

Lines are periodically flushed from dead-end manholes.  Areas that have problems with tree 

roots are jet-rodded quarterly.  All repairs to the collection system and WWTP are kept on 

record.  Any new connections to the system are inspected by a plumbing inspector.  I/I 

problems are addressed utilizing televising and grouting the system on an ongoing basis.     

Warwick Township consists of two service areas; the Village of Rothsville and areas 

contiguous to Lititz Borough.  The wastewater flow from these areas are collected and 

conveyed to the Lititz WWTP through a series of sewer lines, interceptors, pump stations, 

force mains, and meter pits and are described as follows:   
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Collection System 

The collection system in Warwick Township is a combination of gravity and force main 

consisting of approximately 298,866 linear feet (56.6 miles) of pipe.  Sewer mains are 

constructed of SDR 35 PVC and asbestos, with pipe size ranging from 8- to 24-inches 

and lateral of 6-inches.  There are an estimated 926 manholes, constructed of pre-cast 

concrete.  There are no combined sewers in the system.  

Interceptors 

Four interceptors are within the Warwick Township sewerage system and are described 

in Table III.A.1. Interceptor Characteristics.  

TABLE III.A.1: INTERCEPTOR CHARACTERISTICS 

 
Location 

Diameter 
(inches) 

Length 
(feet) 

Capacity 
(MGD) 

Brunnerville School 8 to 21 11,495 4.7  
Rothsville Pump Station #4 to station #13 12 3,060 4.2 
Furnace Hill / Moores Run 12 to 18 4,372 5.5 
Hilltop & Pierson 18 to 24 5,200 17.5 

Meter Pits 

There are two underground concrete meter pit chambers with ultrasonic level sensors as 

the primary flow measuring device.  Meter Pit #1 is located at the Lititz WWTP and is a 

24-inch flume with approximately 2,412 EDUs connected.   Meter Pit #2 is located at the 

Lititz Run Trout Hatchery and is an 18-inch flume with approximately 1,974 EDU 

connections. 

 Pump Stations 

Due to the topography in the Township, a network of seventeen (17) pump stations are 

required to convey flow to the Lititz WWTP.  The pump stations are all underground and 

are either submersible pump or wet well/dry well.  All the stations contain at least two 

pumps to ensure 100% on-line standby station capacity.  Originally consisting of 

eighteen pump stations, Pump Station 17 was abandoned and its flow was conveyed to 

a new relocated Pump Station 1 in 2002.  Pump Station Characteristics are described in 

Table III.A.2.  Pump station locations and force main routes are referenced on Drawing 
No. III.A-2. 
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The submersible pump stations (Stations 2, 8, 9, 10, 12, 15, 16 and 18) are comprised of 

concrete wet wells containing HydroMatic sewage pumps.  Each of these stations 

contains two pumps which were replaced in recent years.  Station capacities range from 

an average of 80 gpm to a maximum of 160 gpm at Station 16.   

The dry well pump stations (Station 1, 3, 4, 5, 6, 7, 11, 13, and 14) are comprised of 

concrete chambers containing either two or four pumps.  All the valves were replaced in 

2005.  Dry well Stations 1, 3, 4, and 13 have new grinders that were installed in 2004.  

Station capacity ranges from 100 gpm to a maximum capacity of 1000 gpm at Station 1. 

The pump station schematic is provided on Drawing No. III.A-3. 

Pump control panels have recently been relocated to surface panels for easy access 

and to avoid humid conditions formerly found in the dry well chamber.  All the pump 

stations have been linked to a SCADA system which monitors each station for flow and 

any alarm conditions. 

WTMA has developed and implements a maintenance program for all the pump stations.  

This is evidenced by the appearance and physical condition of the stations.  Each station 

is inspected twice a week.  Lines are periodically flushed and manholes are inspected 

annually.  An inventory of parts and extra pumps are kept on hand for emergency 

situations to avoid long down time at a station.  The WMTA owns an in-pipe television 

system to conduct its own pipe televising during appropriate conditions for I&I issues.  
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TABLE III.A.2: PUMP STATIONS CHARACTERISTICS 

 
Pump 
Station* 

Type Number 
of 
pumps 

Capacity 
(GPM) 

Grinder Pump 
Manufacturer

Pump 
Horsepower

Generator 
(kW) 
 

Force 
Main 
Size  

General Notes 

 
1 

 
Drywell 

 
2 

 
1000 

 
Yes 

 
Fairbanks 

Morse 

 
100 

 
150 

 
12" 

 
Receives flow from Stations 9, 14, and 15.  
Flow conveyed to Meter Pit #1 

 
2 

 
Submersible 

 
2 

 
80 

 
No 

 
Hydromatic 

 
7.5 

 
30 

 
4" 

 
Flow to Meter Pit #1 

 
3 

 
Drywell 

 
4 

 
335 

 
Yes 

 
Allis-Chalmers 

 
15 

 
75 

 
6" 

 
Receives flow from Station 6.  High head 
station requiring a series of pumps. 

 
4 

 
Drywell 

 
2 

 
450 

 
Yes 

 
Allis-Chalmers 

 
20 

 
65 

 
8" 

 
Receives flow from Stations 5, 7, 8, and 18.  
Flow conveyed to Meter Pit #1 

 
5 

 
Drywell 

 
4 

 
135 

 
No 

 
Allis-Chalmers 

 
10 

 
65 

 
4" 

 
High head station requiring a series of pumps. 

 
6 

 
Drywell 

 
4 

 
115 

 
No 

 
Allis-Chalmers 

 
7.5 

 
55 

 
4" 

 
High head station requiring a series of pumps. 

 
7 

 
Drywell 

 
4 

 
245 

 
No 

 
Allis-Chalmers 

 
15 

 
75 

 
6" 

 
High head station requiring a series of pumps. 

 
8 

 
Submersible 

 
2 

 
80 

 
No 

 
Hydromatic 

 
7.5 

 
30 

 
4" 

Flow conveyed to Station 7 and ultimately to 
Station 4. 

 
9 

 
Submersible 

 
2 

 
80 

 
No 

 
Hydromatic 

 
15 

 
55 

 
4" 

 
Flow conveyed to Station 1 

 
10 

 
Submersible 

 
2 

 
90 

 
No 

 
Hydromatic 

 
7.5 

 
30 

 
4" 

 
Flow conveyed to Station 13 

 
11 

 
Drywell 

 
4 

 
100 

 
No 

 
Allis-Chalmers 

 
10 

 
65 

 
4" 

Flow conveyed to Meter Pit #2 
High head station requiring a series of pumps. 

 
12 

 
Submersible 

 
2 

 
80 

 
No 

 
Hydromatic 

 
7.5 

 
22 

 
4" 

 
Flow to Meter Pit #2 

 
13 

 
Drywell 

 
2 

 
480 

 
Yes 

 
Allis-Chalmers 

 
25 

 
75 

 
8" 

 
Receives flow from Station 10 and then 
conveyed to Meter Pit #2 

 
14 

 
Drywell 

 
2 

 
230 

 
No 

 
Allis-Chalmers 

 
30 

 
100 

 
6" 

 
Flow conveyed to Meter Pit #1 

 
15 

 
Submersible 

 
2 

 
80 

 
No 

 
Hydromatic 

 
15 

 
55 

 
4" 

 
Flow conveyed to Station 1 

 
16 

 
Submersible 

 
2 

 
160 

 
No 

 
Hydromatic 

 
7.5 

 
30 

 
4" 

 
Flow conveyed to Meter Pit #1 

 
18 

 
Submersible 

 
2 

 
90 

 
No 

 
Hydromatic 

 
7.5 

 
--- 

 
4" 

 
Flow conveyed to Station 5 

* No. 17 was abandoned and flow conveyed to a relocated pump station No. 1 in 2002. 
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 Wastewater Treatment Plant Overview 

The Lititz WWTP was constructed in 1952 to serve the Borough of Lititz with a design 

capacity of 0.89 MGD. By 1975, the WWTP’s hydraulic capacity was improved to 1.17 MGD.  

In the 1980s the treatment plant was upgraded to 3.5 MGD.  In late 1981, Warwick 

Township connected to the sewerage system and assumed ownership and operating 

responsibilities for the Warwick sewerage system. 

In 2001 the influent pumping station was upgraded resulting in the plant being re-rated to 

treat an average wastewater flow of 3.85 MGD, with an average organic load of 6,422 

pounds of BOD/day.  The WWTP currently operates under NPDES Permit No. PA-0020320 

effective October 1, 2001 with a rated hydraulic capacity of 3.85 MGD.  Discharge is to Lititz 

Run located within the Lititz Run Watershed. 

Warwick Township has reserved approximately 42% or 1,629,850 GPD of capacity in the 

Lititz Borough WWTP.   

Neither Lititz Borough nor Warwick Township has other small flow treatment facilities. 

 Existing WWTP Process 

Per the Borough of Lititz 2005 Chapter 94 Waste Load Management Report, the following 

describes the current WWTP process. 

The plant process includes mechanical screening, grit removal, primary sedimentation, 

chemical addition, two-stage activated sludge, intermediate and final clarification, 

disinfection and dechlorination.  Effluent dissolved oxygen levels are increased prior to 

stream discharge by an aerating cascade.  Waste sludge is digested to Class B standards 

and applied to eight DEP permitted agricultural sites.  A belt filter press is utilized to thicken 

sludge prior to land application.   

There are no known problems at the WWTP or with the WTMA’s conveyance system at the 

time of this report.  No hydraulic overload on the WWTP is projected to occur in the next five 

years.  There are no known outstanding violations from DEP. 
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Please refer to Drawing No. III.A-4 for the schematic diagram of the WWTP treatment 

process.  The treatment plant discharges to Lititz Run through one outfall.  Effluent criteria 

for the WWTP are shown in Table III.A.3, as required by NPDES Permit No. PA-0020320.   

Table III.A.3 

  
NPDES Permit No. PA0020320 Discharge Requirements 

 
PARAMETER 

MONTHLY 
AVERAGE 

WEEKLY 
AVERAGE 

INSTANTANEOUS 
MAXIMUM 

CBOD5 (5/1-10/31) 10 mg/l 15 mg/L 20 mg/l 

CBOD5 (11/1-4/30) 15 mg/l 22.5 mg/L 30 mg/l 

Total Suspended Solids (TSS) 30 mg/l  45 mg/L 60 mg/l 

NH3-N (5/1 to 10/31) 1.5 mg/l - 3 mg/l 

NH3-N (11/1 to 4/30) 4.5 mg/l - 9 mg/l  

Total Phosphorus 2 mg/l - 4 mg/l 

Total Residual Chlorine 0.19 mg/l - 0.63 mg/l 

Flow 3.85 MGD 

Fecal Coliform (5/1 to 9/30) 200/100 ml as a geometric mean. 

Fecal Coliform (10/1 to 4/30) 2,000/100 ml as a geometric mean. 

pH 6.0 to 9.0 inclusive 

DO 5.0 mg/L – Minimum at all times 

Total Nitrogen Monitor & Report 

 Industrial Waste 

There are six industries in Borough of Lititz and nine industries in Warwick Township that 

contribute flow to the WWTP.  Total average daily flow for 2005 was 240,500 gpd.  Of these 

fifteen industries, only one discharges a significant flow of 200,000 gpd to the Lititz 

sewerage system.  The Borough of Lititz does have a sewer use ordinance that regulates 

industrial discharge.  The US Environmental Protection Agency (EPA) notified the Borough 

of Lititz in 1984 that an official industrial pretreatment program was not required.   
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B. Sewage On-Lot Disposal Needs Identification (Checklist Items III.B.1 thru III.B.5) 

All properties within the Borough are required to connect to the existing centralized 

wastewater collection and treatment system. 

Warwick Township administers all PADEP OLDS regulations through the Township’s 

Sewage Enforcement Officer (SEO) and all policies concerning review procedures are 

specified in Ordinance No. 220 “On-Lot and Community Sewage Disposal Systems” (See 

Appendix C). The Township’s SEO administers all regulations specified by the 

Department’s guidelines specified under Chapters 71, 72, and 73 under the Pennsylvania 

Sewage Facilities Act.   

Drawing III.B-1 shows the on-lot service area in the Township.  According to the Warwick 

Township’s SEO, the Millway area of the Township is experiencing some malfunctioning 

OLDS.   The OLDS in the Millway Area are generally older systems.  Consideration is being 

made to connect this area to the nearby existing collection system. The primary soil mapped 

within the Millway area is Duffield silt loam.  This soil has moderate limitations for on-site 

waste disposal, mainly due to its shrink-swell potential.   

All OLDS within the Township are privately owned and operated.  As reported by the SEO, 

seventeen OLDS have experienced malfunctions since 2001.  As evidenced by this low 

number of reported failures, the types of OLDS in use are generally appropriate for the 

areas in which they are located.  See Drawing III.B-2 for malfunction locations.   

C. Wastewater Sludge and Septage (Checklist Items III.C.1 thru III.C.3) 

Accumulated activated sludge is collected within the bottom of the primary and secondary 

settling tanks at the WWTP. After accumulation, the sludge is pumped to the digester, where 

it is digested through a bio-augmentation process, conditioned, and gravity thickened. After 

thickening, the sludge is further thickened by a belt filter press and disposed off site at DEP 

permitted agricultural sites. 

With respect to OLDs, as stated in the Warwick Township Sewage Ordinance No. 220, the 

septage from the septic tanks shall be removed at least once during a three year period or 

whenever an inspection reveals that the treatment tank is filled with solids in excess of one-

third the liquid depth of the tank or with scum in excess of one-third the liquid depth of the 

tank, which ever shall require the more frequent removal.  There are approximately 980 

properties within Warwick Township that utilize OLDS.   
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SECTION IV. FUTURE GROWTH AND LAND DEVELOPMENT 

A. Municipal and County Planning Documents (Checklist Items IV.A.1 through IV.A.3) 

Lititz Borough and Warwick Township both have individual zoning district designations and 

zoning district regulations.  

According to the Lititz Borough Zoning Ordinance, the Borough is divided into eight base 

zoning districts, with two overlay districts; the Historic Areas and Floodplain District. Table 

IV.A-1, shows the developmental standards for the Borough.  Warwick Township is divided 

into thirteen zoning districts with Table IV.A-2 showing the developmental standards for the 

Township.   

The standards listed in these tables illustrates the zoning requirements with respect to lot 

sizes and also gives an indication of where potential development (generation of additional 

wastewater) will occur within both the Borough and Township. Drawing Nos. IV.A-1 and 
IV.A-2 located at the end of this Section delineates these Zoning Districts. 
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Table IV.A-1 Schedule of District Regulations for Lititz Borough - Developmental Standards 

Zoning District Minimum  
Lot Area  

Minimum  
Width (feet) 

Minimum  
Front Yard 

Setback (feet) 

Minimum 
Side 

Setback 
(feet) 

Minimum 
Rear 

Setback 
(feet) 

Maximum 
Building 
Height  
(feet) 

Maximum 
Lot 

Coverage 

% 

R-S Residential Districts – Low 
Density 

12,500 SF 90 See Note 1 12 20 35 35 

R-1  Residential District - Medium 
Density  

8,400 SF 70 See Note 1 10 20 35 50 

R-2  Residential District – High 
Density   

6,000 50 See Note 1 8 20 35 65 

R-A Residential District - High 
Density with range of housing types 
(single, town homes, condo, 
apartments)  

Range 
2,000 to 
20,000 

Range      
20 to 100 

See Note 1 Range       
0 to 25 

Range 20 to 
30 

35 65 or 80 

Office and Professional District No 
Minimum 

No 
Minimum 

See Note 1 No 
Minimum 

See Note 2 

20 50 85 

Commercial District No 
Minimum 

No 
Minimum 

See Note 1 No 
Minimum 

See Note 2 

20 50 85 

General Business No 
Minimum 

No 
Minimum 

See Note 1 No 
Minimum 

See Note 2 

20 35 85 

Industrial District  No 
Minimum 

No 
Minimum 

See Note 1 No 
Minimum 

See Note 2 

20 60 85 

Note 1 – The front yard shall be equivalent to one-half the legal width of the right-of-way of the street or streets on which the lot abuts.  Note 2 – A thirty-five 
foot wide side yard is required on the side abutting a residential district without an intervening street, alley, land or railroad right-of-way.  
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Table IV.A-2 Schedule of District Regulations for Warwick Township - Developmental Standards 

Zoning District Minimum  Lot 
Area (Acre) 

Minimum  
Width (feet) 

Minimum  Front 
Yard Setback (feet) 

Minimum Side 
Setback (feet) 

Minimum Rear 
Setback (feet) 

Maximum 
Building Height  

(feet) 

Maximum Lot 
Coverage % 

A  Agricultural – after 1997 20 100 50 50 50 150 10 

A  Agricultural – with limited residential after 
1985, no sewers 

1 100 50 15 35 35 20 

R-1  Low/Medium Density Residential – No 
Public Sewer 

1 280 40 140  

 

50 35 20 

R-1  Low/Medium Density Residential – With 
Public Sewer 

0.35 100  40 15 35 35 35 

R-2  High Density Residential    
(townhouses, single, duplexes, multiple-
family) 

0.14 to 2.0 20 to 200 30 up 50 15 to 30 30 to 50 35 35 to 60 

RE  Rural Estate 1 1 150 40 20 40 35 20 

C  Conservation 10 250 50 50 50 35 15 

MU   Mixed Use-No Public Sewer 1 200 20 15 10 35 35 

MU   Mixed Use – With Public Sewer 0.35 100  20 15 10 35 60 

I-1  Industrial 1 150 50 30 35 35 70 

I-2 Campus Industrial  2 200 50 35 35 35 70 

CC Community Commercial 0.35 100 35 25 25 35 65 

Q  Quarry 50 100 100 100 100 35 10 

1 This zoned area lies beyond the Township’s planned utility service areas.  This zoned area should not be used for intensive development that would require the use of 
public utilities. 
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Lititz Borough Sewage Facilities Zoning Requirements 

The Lititz Sewer Authority was established for the purpose of constructing, improving, 

maintaining, operating, owning or leasing sewers, sewer systems or parts thereof, and 

sewage treatment works. Sewage disposal for Lititz Borough is addressed through the Lititz 

Borough Zoning Ordinance, Article III Supplementary Regulations, Section 303 “Water 

Supply and Sewage Facilities Required”, August 24, 2004. The following excerpt is from this 

Ordinance: 

In the interest of protecting the public health, safety and welfare, every building or part 

thereof intended for human occupation or inhabitation hereafter erected, altered or 

moved shall be provided with public water and sewer service. 

Warwick Township Sewage Facilities Zoning Requirements 

Zoning requirements for use of on-lot sewage disposal systems are stated in Warwick 

Township Zoning Ordinance, Part 3 General Provisions, Section 317.  Under this section, all 

future sites that rely upon on-lot sewage disposal systems will be required to specifically test 

for and secure one disposal site and a second alternative site.  Both sites must be approved 

by the Sewage Enforcement Officer (SEO).    

Sewage application and installation procedures for Warwick Township are addressed 

through Ordinance No. 220 “On-Lot and Community Sewage Disposal Systems”, enacted 

on January 18, 2006, from the Code of Ordinances of the Township of Warwick, Chapter 18 

Sewers and Sewage Disposal, Part 3 (See Appendix B). The following pertinent excerpts 

are from this Ordinance: 

• All developers who propose land development that provides for sewage disposal by 

means of on-lot disposal systems (OLDS) or community sewage systems must submit 

planning modules for approval from the Township.   

• After November 19, 1997 a replacement location for all OLDS shall be required for all 

lots, or lots to be created, that are not serviced by, or to be serviced by, the sewer 

system operated by the WTMA, or for which a valid permit for an OLDS has not been 

issued.  All replacement locations must comply with PADEP regulations and Township 

ordinances. 
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• Any work conducted on OLDS must obtain a permit from the SEO.  

• It is encouraged to use OLDS wherever feasible and economical outside of the present 

and future public sewer service area as defined by the Official Plan for the Township.  

Ownership and maintenance are the responsibility of the individual lot owner, 

homeowner’s association, condominium unit owners’ association or the developer.  

Water conservation and waste flow reduction by the use of water-saving devices and 

other state of the art water conservation methods for all new construction and the 

replacement of any components of existing structures are required.  The recycling of 

wastewater is achieved by relying upon OLDS for groundwater recharge via subsurface 

disposal of treated wastewater. 

• The methodology for selecting and evaluating specific OLDS shall be a progressive 

multi-step process.  Community systems outside of the public sewered areas may be 

considered only if individual OLDS are not feasible.   The approved individual 

wastewater treatment systems within the Township are septic tanks, aerobic treatment 

units, spray irrigation systems and individual stream discharge systems. 

• Proper maintenance of an OLDS system includes removal of septage at least once 

every three calendar years or whenever an inspection reveals the treatment tank is filled 

with solids in excess of one-third the liquid depth of the tank or with scum in excess of 

one-third the liquid depth of the tank.  Septage can only be removed by a septage hauler 

and a manifest is required to be filed with the Township. 

• Community systems are inspected on a quarterly basis by Township SEO or PADEP 

certified SEO. 

• All malfunctioning OLDS or community sewage systems are to be reported to the 

Township within in three days of discovery. 

It is noted that the ordinance was developed in accordance with the regulations promulgated 

by the PADEP under Chapters 71, 72 and 73 of Title 25 of the Pennsylvania Code.   
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B. Planning Based on Growth (Checklist Items IV.B.1 through IV.B.5) 

The Pennsylvania Municipalities Planning Code (MPC) Act of 1968, reenacted and 

amended, promotes the preservation of natural and historic resources as well as prime 

agricultural land.  The MPC also encourages revitalization of established urban centers 

through the use of Designated Growth Areas.  

In 1993, Lancaster County adopted a Growth Management element to the Lancaster County 

Comprehensive Plan.  Under the Growth Management element, Designated Growth Areas 

(DGA), identified as Urban or Village Growth Areas were proposed for the municipalities of 

the county. Both the Borough of Lititz and Warwick Township were identified as a joint 

Urban Growth Area (UGA) in the comprehensive plan.  In 1999, the Borough of Lititz and 

Warwick Township developed a multi-municipal Joint Strategic Comprehensive Plan.  One 

of the goals of this plan was to develop a regional approach for the resolution of wastewater 

capacity and treatment needs with the density of new growth and development. 

According to the Annual Lancaster County Growth Tracking Report for 1993-2003, 

development within the Lititz-Warwick UGA was ranked in the top five for the county.  The 

acres developed from 1994-2002 was 429 or 10% of the total acres developed in the 

county’s UGA.  Of this total, 410 total acres were in Warwick Township alone, thereby 

designating the Township as the top municipality in the county for growth during this time 

period. 

Future Growth Projections and Sewage Generation for Lititz Borough 

Future growth areas and population projections within Lititz Borough were identified and 

quantified using data from the following sources: 

• Lancaster County Planning Commission Population Forecasts for the County and 

Municipalities for 2010, 2020, and 2030 (adopted January 23, 2006) – The population 

projections from the Planning Commission are based upon historic data from the U.S. 

Census and application of the Cohort-Component methodology.  The total population of 

Lititz Borough was 9,029 in 2000 with an estimated 2.2 persons/Equivalent Dwelling Unit 

(EDU).  To be consistent, 2.2 persons/EDU was used for the projections in 2010, 2020, 

and 2030 as shown in Table IV.B.1.   
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Table IV.B.1 Lancaster County Planning Commission for Lititz Borough - 
Historic and Forecasted Population 

 
 2000 2010 2020 2030 

Population 9,029 9,483 9,913 10,270 
Residential EDU 4,104 4,310 4,506 4,668 

• Lititz-Warwick Joint Strategic Comprehensive Plan (1999) – the Plan referenced a 1989 

comprehensive plan that projected population for 1990, 2000, and 2010.  The 2000 

population for the Borough was forecasted to be 11,000 and 12,000 for 2010.  It was 

determined that the 1989 plan overestimated population growth and did not present 

realistic future growth.    

• Population projections from the Lancaster County Planning Commission were 

determined to be a better indicator of growth since the basis was from development 

trends, current person per household and the availability of land.  Population for 2010 

was expected to be 9,940.  It was expected that as the Borough becomes less built-out 

and less options are available for development, growth with decline and stabilize.   The 

one unpredictable factor that could not be determined was the extent of potential 

redevelopment in older sections of the Borough.   

• Sustainable Regional Growth Management, draft 2006 – The focus of this strategy was 

to develop a growth projection that would be sustainable for 5- and 10-year periods for 

both Lititz Borough and Warwick Township.  This is based on a capacity analysis that 

relates development potential and residential density to infrastructure development and 

tax structure.  Two residential planning areas for the Borough and eight for the Township 

(seven residential and one nonresidential) were identified as areas ripe for development 

over the next 5- and 10-years.   A planning concept was developed for each of these 

areas assigning development potential and density.   All of these areas, with the 

exception of one in Warwick Township, are located within the Urban Growth Area.        

The planning concept for both areas in the Borough are residential; one being high 

density the other senior living with a mixture of housing types with nonresidential 

components (i.e. small office and businesses).  The growth strategy projected additional 

sewer capacity needs to be 32,250 gpd in 5-years and 61,500 gpd in 10-years.  All of the 

planning areas are within the Borough’s sewered service area. 
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• 2005 Chapter 94 Waste Load Management Report – The Chapter 94 report projects 

population and flow until the 2010.  Estimates presented also use the 2.2 persons/EDU 

contributing a projected total flow of 2.67 mgd into the WWTP in 2010.  Of this, Lititz total 

is projected at 1.38 MGD with 3,346 residential EDUs by year 2010.   

• Available Land Analysis conducted by Warwick Township – the Analysis, using data 

from the Lancaster County GIS, identified a net total of 192 acres available for 

development in the Borough of Lititz.  This consists of approximately 31 acres of 

industrial, 160 acres of residential and less than one-acre of commercial.  The 

forecasted sewage generated was derived by estimating the total lots to be developed 

over a twenty-year period and the growth of EDUs per lot.  For this analysis, it is 

assumed that total build-out of available land within the Borough will take place over a 

twenty-year period reflecting a conservative estimation of potential wastewater 

generation within the Borough. Table IV.B.2 shows the forecasted future sewage 

generation based on this data.     
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Table IV.B.2 Lititz Borough Forecasted Wastewater Generation Estimate 

5-Year Forecasted Growth and Wastewater Generation     

Property Type 
Total Acres 
Available 

Buildable 
Acres Total Lots 

Equivalent 
Dwelling Units 

(EDU)  

Estimated 
Wastewater  
Generated 

(gpd) 
Residential 40 26 104 104 24,648 
Commercial 1 0 NA 1 1,200 

Industrial 8 8 NA 8 16,000 
Total for 2010     41,848 

        
10-Year Forecasted Growth and Wastewater Generation    

Property Type 
Total Acres 
Available 

Buildable 
Acres Total Lots 

Equivalent 
Dwelling Units 

(EDUs)  

Estimated  
Wastewater  
Generated 

(gpd) 
Residential 40 26 104 104 24,648 
Commercial 0 0 NA 0 0 

Industrial 8 8 NA 8 16,000 
Total for 2015     40,648 

        
20-Year Forecasted Growth and Wastewater Generation    

Property Type 
Total Acres 
Available 

Buildable 
Acres Total Lots 

Equivalent 
Dwelling Units 

(EDUs)  

Estimated 
Wastewater 
Generated 

(gpd) 
Residential 80 52 208 208 52,000 
Commercial 0 0 NA 0 0 

Industrial 15 15 NA 15 30,000 
Total for 2025     79,296 

        
        

TOTAL FORECASTED GROWTH AND WASTEWATER GENERATION   

Property Type 
Total Acres 
Available  

Buildable 
Acres Total Lots 

Equivalent 
Dwelling Units 

(EDUs)  

Estimated  
Wastewater 
Generated 

(gpd) 
Residential 160 104 416 416 104,000 
Commercial 1 1 1 1 1,200 

Industrial 31 31 NA 31 62,000 
Total over 20 

years         161,792 
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The following considerations were taken into account while forecasting future growth and 

development, and ultimately future sewage generated within the Borough. 

 A majority of the development will be residential.  Assume that approximately 65% of 

land zoned for residential development will be buildable land; the remaining 35% will be 

used for road construction, stormwater management and right-of-ways. 

 Average residential building lot size was estimated using an average lot size of 0.25 

acres according to residential zoning classification R-1.  There is no minimum zoning lot 

size for industrial.  

 Daily standard wastewater generation flow rates are based on 237 gallons/EDU for 

residential, 1,200 gallons/acre for commercial and 2,000 gallons/acre for industrial.   

A substantial portion of the Borough of Lititz is already developed as shown on Drawing No. 
IV.B-1. The majority of area where future growth can potentially occur is zoned for 

residential with a minimum lot size of under one acre.  Industrial is the second potential for 

growth with no minimum lot size required at this time.  In reviewing the sources of data as 

stated above, it is determined that the Available Land Analysis gives the most accurate 

forecast for potential wastewater generation from the Borough with an increase of 167,200 

gpd over a twenty-year period.    

Future Growth Projections and Sewage Generation for Warwick Township 

Future growth areas and population projections within Warwick Township were identified 

and quantified using data from the following sources: 

• Lancaster County Planning Commission Population Forecasts for the County and 

Municipalities for 2010, 2020, and 2030 (adopted January 23, 2006) – The population 

projections from the Planning Commission are based upon historic data from the U.S. 

Census and the application of the Cohort-Component methodology.  The total population 

of Warwick Township was 15,475 in 2000 with an estimated 2.75 persons/EDU.  To be 

consistent, 2.75 person/EDU was also used for the projections in 2010, 2020 and 2030 

as shown in Table IV.B.3.   



 
 

Lititz Borough and Warwick Township IV-11 
Joint Act 537 Plan Update 
January 2007 

Table IV.B.3 Lancaster County Planning Commission for Warwick Township – Historic 
and Forecasted Population 

 
 2000 2010 2020 2030 

Population 15,475 18,084 20,828 23,586 
Residential EDU 5,627 6,576 7,574 8,577 

• Warwick Township Municipal Authority Comprehensive Sewer Study (1997) – This 1997 

Study based sewered residential population projections on the zoning and unit densities 

classified in the Township’s zoning ordinances and the designated Urban Growth 

Boundaries.  By using this method, the wastewater flow capacity was determined to be 

1.4 mgd by the year 2007 with an ultimate build-out flow of 2.2 mgd in twenty years 

(beyond 2017).  At the time of this study, WTMA’s allocated flow capacity at the WWTP 

was only 1.3 MGD.  It was concluded that other than re-rating the WWTP and 

purchasing additional capacity, WTMA could request LSA to construct additional 

capacity at the existing WWTP or WTMA could construct its own WWTP.  However, 

construction of a WWTP by the WTMA would ultimately result in higher construction 

costs due to the process required in order to meet the stringent ammonia requirements 

set by PADEP for Lititz Run during that time period.      

• Lititz-Warwick Joint Strategic Comprehensive Plan (1999) – The 1999 plan addressed 

both population growth and sewage needs by evaluating data from the U.S. Census, the 

1997 Sewer Study and the Building Permit Method.  In 1996, the U.S. Census had 

estimated that the Township’s population of 13,595 was going to exceed the year 2000 

projections of 13,146.  This was based upon the number of building permit issued and 

an average household size of 2.85 persons per household.  The 1997 Sewer Study also 

was reviewed for development potential and determined that the number of EDUs have 

a direct correlation to the calculation of projected populations.  Projected wastewater 

flows were anticipated to exceed the Township’s allocated flow capacity by 2007.    

The Plan concluded that due to the Township’s rapid rate of development in the 1990’s, 

the growth rate by 2010 would range from 66% to 88% with a population between 

19,250 and 21,800 persons should this trend continue.  The Township’s wastewater flow 

capacity would be exceeded within 10-years with no excess capacity available.  Three 

options were presented for consideration; 1) increase capacity of the WWTP; 2) 

construct a new WWTP for the Township; and 3) pattern new development so the 

burden on the public sewer system within the Township is not realized.  
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• Sustainable Regional Growth Management, draft 2006 – A focus of this strategy is to 

develop a growth projection that would be sustainable for 5- and 10-year periods for both 

Lititz Borough and Warwick Township.  This is based on a capacity analysis that relates 

development potential and residential density to infrastructure development and tax 

structure.  Two residential planning areas for the Borough and eight for the Township 

(seven residential and one nonresidential) were identified as areas ripe for development 

over the next 5- and 10-years.   A planning concept was developed for each of these 

areas assigning development potential and density.   All of these areas, with the 

exception of one in Warwick Township, are located within the Urban Growth Area.        

The planning concept for the Township included seven residential developments and 

one industrial/commercial development.  In addressing all eight planning areas, the 

growth strategy projected additional sewer capacity needs to be 165,168 gpd in 5-years 

and 251,825 gpd in 10-years.  However, it must be noted that not all of these planning 

areas are within the existing sewered service area.  In considering only planning areas 

within the service area, the projected sewer capacity at the WWTP is then estimated to 

be 86,168 gpd in 5-years and 71,925 gpd in 10-years.  This is 52% less for the 5-year 

projection and 28% less for the 10-year projection as stated in the growth strategy.   

• 2005 Chapter 94 Waste Load Management Report – The Chapter 94 report projects 

population and flow until years 2010.  The estimated connected population for 2005 was 

12,199 with 4,436 EDUs and actual metered wastewater flow of 1.014 MGD from the 

Township.  The projected 2010 connected population for the Township is 12,612 with an 

estimated wastewater flow of 1.29 into the WWTP.  This is within WTMA current reserve 

capacity agreement of 1.62 MGD.     

• WTMA Status of Permits and Reservations of Capacity – 2006 Budget (as of October 

24, 2005) – As of October 2005, 120 sewer permits and 104 reservations of capacity in 

the sewer system.  Possible developments projected to be constructed in the next 3- to 

5-years total 494 lots.  Yearly accounting statistics determined that as of December 1, 

2005, Warwick Township had 4,436 accounts and 6,112 EDU’s. 
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In reviewing the number of building permits issued over the past 15 years, the height of 

development in the Township took place from 1998 through 2001, with the peak of 

construction taking place in 1998 with 337 building permits being issued.   Single family 

dwelling remained consistent over this fifteen year period, however, apartments and 

townhomes peaked during 1998-2001. 

In reviewing building permits issued in the past five years (2001 through 2005), the 

majority were for single family homes with apartment complexes second.  Based upon 

the number of permit issued, the Township has had a steady decline of construction 

since 2001.  

• Available Land Analysis conducted by Warwick Township - The Available Land Analysis 

shows a net total of 1,496 acres available for Warwick Township.  However, 

approximately 487 acres are located within non-sewered areas and will use on-lot 

disposal systems (OLDS) for wastewater disposal needs.  The remaining 1,009 acres 

consists of approximately 124 acres for industrial, 825 acres for residential and 60 acres 

for commercial development.   

As shown on Table IV.B.3, the forecasted wastewater generation was derived by 

estimating the total lots to be developed over a twenty-year period and the growth of 

EDUs per lot.  For this analysis, it is assumed that 70% of the available acres will be 

built-out over a twenty-year period.       

Located in the eastern portion of the Township is the Millway area. As referenced in 

Section III of this Plan, this area of the Township has experienced a number of 

malfunctions of OLDS.  Residential dwelling in this area are older, and therefore the 

OLDS are aging and the OLDS standards at the time of installation would not meet 

contemporary design criteria.  This is considered a historic part of the Township. 

Consideration is being made to extend sewer service into this area in the future.  

Estimates of the total lots (26) that may be experiencing OLDs problems and are being 

considered for centralized sewerage are in the Millway area of the Township are shown 

on Table IV.B.3.  Wastewater projections have been made for these EDUs, assuming it 

will be added to the service area within a 10-year planning horizon. 
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Table IV.B.4  WARWICK TOWNSHIP FORECASTED FUTURE SEWAGE GENERATION 

Warwick Township 5-Year Forecasted Future Wastewater Generation     

Property Type 
Total Acres 
Available 

70% 
Build-Out 

Buildable 
Acres 

Minimum 
Lot Area 
(acres) 

Total 
Lots  

Equivalent 
Dwelling 
Units (EDU) 

Estimated 
Wastewater 
Generated 
(gpd) 

          
Residential low 

density 520 91 59 0.35 169 169 42,250 
Residential High  54 10 7 0.25 26 26 6,500 

Residential - Rural 251 44 29 1.00 29 29 7,250 
Commercial 60 11 11 0.35 30 30 36,000 

Industrial 124 22 22 1.50 14 14 28,000 
Total  for 2010       120,000 

        

Warwick Township 10-Year Forecasted Future Wastewater Generation     

Property Type 
Total Acres 
Available 

70% 
Build-Out 

Buildable 
Acres 

Minimum 
Lot Area 
(acres) 

Total 
Lots  

Equivalent 
Dwelling 

Units (EDUs) 

Estimated 
Wastewater 
Generated 

(gpd) 
          

Residential low 
density 520 91 59 0.35 169 169 42,250 

Residential High  54 10 7 0.25 26 26 6,500 
Residential - Rural 251 43 28 1.00 28 28 7,000 

Millway Area NA NA NA NA 26 26  6,500 
Commercial 60 11 11 0.35 30 30 36,000 

Industrial 124 22 22 1.50 14 14 28,000 
Total for 2015             126,250 

        

Warwick Township 20-Year Forecasted Future Wastewater Generation     

Property Type 
Total Acres 
Available 

70% 
Build-Out 

Buildable 
Acres 

Minimum 
Lot Area 
(acres) 

Total 
Lots  

Equivalent 
Dwelling 

Units (EDUs) 

Estimated 
Wastewater 
Generated 

(gpd) 
          

Residential low 
density 520 182 118 0.35 338 338 84,500 

Residential High  54 18 11 0.25 46 46 11,500 
Residential - Rural 251 88 57 1.00 57 57 14,250 

Millway Area 0 0 0 0 0 0 0 
Commercial 60 21 21 0.35 60 60 72,000 

Industrial 124 43 43 1.50 30 30 60,000 
Total for 2025             242,250 
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TOTAL FORECASTED GROWTH AND WASTEWATER GENERATION     

Property Type 
Total Acres 
Available 

70% 
Build-Out 

Buildable 
Acres 

Minimum 
Lot Area 
(acres) 

Total 
Lots  

Equivalent 
Dwelling 

Units (EDU) 

Estimated 
Wastewater 
Generated 

(gpd) 
          

Residential low 
density 520 364 237 0.35 676 676 169,000 

Residential High  54 38 25 0.25 98 98 24,500 
Residential - Rural 251 176 114 1.00 114 114 28,500 

Millway Area NA NA NA NA 26 26  6,500 
Commercial 60 42 42 0.35 120 120 144,000 

Industrial 124 87 87 1.50 58 58 116,000 
Total over 20 years       488,500 

                

The following considerations were taken into account while forecasting future growth and 

development, and ultimately future sewage generated. 

 The total acres available are within the sewer service area. 

 It is assumed that 70% of the developable land within the Township will be build-out over 

twenty-years. 

 A majority of the development will be residential.  Approximately 65% of land zoned for 

residential development is buildable land; the remaining 35% will be used for road 

construction, storm water conveyance and retention and right-of-ways. 

 The Millway area of the Township is currently outside of the sewer service area and 

contains on-lot systems.  These lots may be considered to be connected to the public 

sewer in the future (10-year planning horizon). 

 Residential building lots were determined using a minimum lot size according to 

residential zoning classifications.  There is no minimum zoning lot size for commercial or 

industrial lots.  

 Daily EDU flow rates are based on 250 gallons/EDU for residential, 1,200 gallons/EDU 

for commercial and 2,000 gallons/EDU for industrial. 
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Warwick Township has experienced significant growth over the past fifteen years, 

specifically in the late 1990’s.  The Township has the potential for substantial growth if not 

controlled.  The majority of the area where future growth can potentially occur is zoned for 

residential use; with minimum lot size less than one acre.  Industrial lots are the second 

potential for growth with no minimum lot size required at this time.  Table IV.B.5 shows a 

summary of the wastewater flow projections that have been determined in studies over the 

past ten years:  

Table IV.B.5 Warwick Township Forecasted Flow Contribution by 2010 

Source Flow Contribution by 2010  (MGD)

WTMA Comprehensive Sewer Study 1997 1.45 

2005 Chapter 94 Report 1.29 

Draft 2006 Sustainable Regional Growth 
Management Report (includes only planned 
areas in the existing sewer service) 

1.14 

 

Available Land Analysis 1.17 

The 1997 Comprehensive Sewer Study had the highest estimate for wastewater flow for 

Warwick Township.  At the time of the study, the Township was encountering sizable growth 

as seen from the number of building permits issued.  If the building trend had continued, the 

estimated wastewater flow may have been a realistic number for 2010. 

The Draft 2006 Sustainable Regional Growth Management Report projects controlled 

growth in the Township and present planning concepts to pace the development over a ten 

year period.  The estimated 2010 flow contribution presented in Table IV.B.5 l  has been 

revised to account for only planning area that are currently in the sewer service area.    

The Available Land Analysis gives a conservative forecast on projected flows based upon 

the available land within the existing sewered area.   

 

 



 
 

Lititz Borough and Warwick Township IV-17 
Joint Act 537 Plan Update 
January 2007 

 Total Wastewater Forecasted   

Table IV.B.6 shows the current wastewater flows for both Lititz Borough and Warwick 

Township for 2005 and the progression of forecasted wastewater generation over the next 

twenty years using the wastewater projections from the Available Land Analysis.   

Table IV.B.6 Forecasted Wastewater Generation in MGD 

Year Lititz Borough  Warwick Township WWTP 

2005 1.83 1.09 2.89 

2010 1.87 1.17 3.05 

2015 1.92 1.30 3.22 

2025 2.00 1.55 3.54 

Graph IV.B-1 gives a visual perspective of this same information.  It can be determined that 

the 3.85 MGD capacity at the existing WWTP is sufficient for the next twenty years.  

WTMA’s reserve capacity of 1.62 MGD also appears to be sufficient for the next twenty 

years. 



 
 

Graph IV.B-1   Lititz-Warwick Forecasted Future Sewage Generation
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SECTION V. ALTERNATIVES TO PROVIDE NEW OR IMPROVED WASTEWATER 
DISPOSAL FACILITIES 

The purpose of the Plan is to evaluate alternatives for providing long term wastewater 

management for Lititz Borough and Warwick Township. The long term wastewater management 

issues facing the Study Area can be summarized as follows: 

1. Provide an effective On-lot Management Program for those areas within the Township 

that will not be connected to the centralized wastewater collection and treatment system 

within the next twenty years. 

2. Provide adequate wastewater treatment capacity for the areas within the Borough and 

Township that are or will be connected to the centralized wastewater collection and 

treatment system within the next twenty years. 

3. Comply with new regulatory load limits for total nitrogen (TN) and total phosphorus (TP) 

in the effluent discharge.  

To improve performance of the existing chlorine residual limit and biosolids management and 

disposal requirements, alternatives for the WWTP effluent disinfection and biosolids 

management upgrade were also evaluated in relation to the mainstream wastewater treatment 

process upgrade for TN and TP reduction. The establishment of new regulatory limits for TN 

and TP discharge is driven by the Chesapeake Bay Initiative and is expected to be required by 

2010.    

The following subsections outline several alternatives for addressing the long-term wastewater 

collection, treatment and disposal needs of the Study Area. The alternatives considered are 

briefly described below. A detailed feasibility analysis and evaluation of the wastewater 

treatment process upgrade alternatives considered in this Plan is attached as Appendix F for 

reference.  The Preliminary Engineer’s Opinion of Probable Costs and corresponding debt 

service estimates are presented in Section VI of this Plan.  

A. Conventional Collection, Conveyance, Treatment and Discharge Alternatives 
(Checklist Item V.A.) 

1. Regional Wastewater Treatment (Checklist Item V.A.1) 

 The Borough of Lititz and Warwick Township have developed a regional approach for 

the resolution of wastewater capacity and treatment needs with the density of new 
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growth and development within the Borough and Township that was identified as the 

joint Urban Growth Area in the Lancaster County Comprehensive Plan. The Borough’s 

wastewater treatment plant is currently serving as a regional wastewater treatment with 

a considerable treatment capacity (3.85 MGD) for sewage from the Borough of Lititz and 

the surrounding Warwick Township. Therefore, this alternative will not be discussed in 

detail hereafter. 

2. Extension of existing municipal or non-municipal sewage facilities (Checklist Item V.A.2) 

 According to the Lititz Borough Zoning Ordinance, all existing and new growth and 

development at the designated zoning areas within the Borough are and will be 

connected to the existing centralized sewer collection and treatment system.   

 According to the Warwick Township Zoning Ordinance, the existing and new growth and 

development located within the designated public sewer service area are and will be 

connected to the existing centralized sewer collection and treatment system.  However, 

those existing and new growth and development areas located outside the public sewer 

service area in the Township are required to have on-lot or community sewage disposal 

systems.  Existing and new OLDs are regulated under Township Ordinance 220, On-lot 

and Community Sewage Disposal Systems. 

 Therefore, there are no existing municipal or non-municipal sewage facilities expected 

for extension in the next twenty years (with the possible exception of the Millway Area as 

discussed in Section VI). This alternative will not be discussed in detail hereafter.  

3. Continued Use of Existing Facilities (Checklist Items V.A.3.a thru V.A.3.e) 

 The collected wastewater from the Borough and Township are conveyed to the existing 

Lititz WWTP for treatment and disposal. As analyzed in Section IV, the Available Land 

Analysis estimated that the total collected wastewater flow from any new growth and 

development in the Borough and Township will be approximately 0.70 MGD in the next 

twenty years. The currently collected wastewater flow is approximately 2.89 MGD. The 

sum of existing and expected collected wastewater flow is approximately 3.59 MGD, still 

within the design capacity of 3.85 MGD of the existing WWTP.      
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 The existing mainstream wastewater treatment process at the WWTP is essentially a 

two-stage carbonaceous waste activated sludge and ammonia nitrification process. The 

existing biosolids management consists of bioaugmentation (facultative digestion), 

biosolids thickening and land application for disposal. The existing treatment processes 

and facilities are well operated and maintained and appear in very good condition in 

order to meet the current NPDES permit requirement for effluent discharge.   

 However, the existing treatment processes will not be able to remove total nitrogen, that 

(as well as organics, suspended solids and phosphorus) is an inherent component in the 

raw wastewater. The existing treatment processes must be upgraded to be cost effective 

in the removal of nitrogen and phosphorus in order to comply with the TN and TP load 

limits in the expected new NPDES permit. Because other listed alternatives, such as 

repair to the WWTP, reduction of hydraulic or organic loading, improved operation and 

maintenance, etc. will not enable the existing WWTP to meet the required TN and TP 

removal, they will not be discussed hereafter.   

 The identified WWTP upgrade alternatives consists of four wastewater biological nutrient 

removal (BNR) treatment process alternatives, a sidestream phosphorus removal 

alternative, a tertiary sand filtration alternative, five biosolids management upgrade 

alternatives and a UV disinfection alternative. The BNR processes are targeted to play 

the major role for removal of nitrogen and phosphorus from the wastewater stream. The 

sidestream phosphorus removal and tertiary sand filtration alternatives are identified for 

their complementary contribution for nitrogen and phosphorus removal in addition to the 

mainstream wastewater BNR treatment process in order to ensure the effective and 

efficient removal of nitrogen and phosphorus throughout the WWTP.  

 The biosolids management upgrade alternatives are identified with regards to their 

impact to the BNR process as well as the quantity and quality of resultant biosolids 

requiring disposal. Considering the improved quality of treated wastewater from the 

identified BNR processes and tertiary filtration process, the UV disinfection alternative is 

investigated due to its advantages in disinfection cost effectiveness, operation safety 

and zero residual, as well as in comparison to the existing chlorination and 

dechlorination practice. Further it is expected that the security and safety requirements 

for chlorination practice and chlorine residual in the WWTP effluent discharge will be 

regulated more stringently in the future, which could become a potential issue to the 

existing WWTP. 
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  The four identified BNR process alternatives are as follows: 

A. Five stage BNR process 

B.  SymBio BNR process (Enviroquip) 

C.  VertiCel BNR process (US Filter/ Envirex) 

D. Membrane Biological Reactor BNR process (US Filter/ MemJet)   

 The Five identified biosolids management upgrade alternatives are as follows: 

A. No action – existing bioaugmentation digestion 

B. Augmented aerobic digestion following existing bioaugmentation 

C. Biosolids dryer following existing bioaugmentation 

D. Augmented aerobic digestion and biosolids dryer following existing 

bioaugmentation 

E. Cannibal solids reduction (US Filter/ Envirex) 

 All identified alternatives are described and analyzed in details in the feasibility analysis 

and evaluation report attached to this Plan in Appendix F.  

4. Repair or Replacement of Collection and Conveyance System Components (Checklist 
Items V.A.4.) 

 The existing wastewater collection and conveyance systems in the Borough and 

Township are in adequate conditions with routine maintenance. Repair or replacement of 

collection and conveyance system components will not make the WWTP meet the 

required TN and TP removal requirements. Therefore, this alternative will not be 

discussed in detail hereafter. 
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  5. Need for Construction of New Community Sewage collection and/or treatment Facilities 
(Checklist Items V.A.5.) 

 As discussed in the previous sections, those existing and new growth and development 

areas located outside the designated public sewer service area in Warwick Township 

are required by the Township Zoning Ordinance to have on-lot or community sewage 

disposal systems.  

 The expected wastewater flow increase from new growth and development located 

within the designated public sewer service area in the Borough and Township will not 

exceed the design capacity of existing wastewater collection and treatment facilities.  

 There is no need for construction of new community sewage collection and/or treatment 

facilities with regards to the three aforementioned long term wastewater management 

issues. Therefore, this alternative will not be discussed in detail hereafter. 

6. Use of Innovative/Alternative Methods of Collection and Conveyance (Checklist Items 
V.A.6.) 

 As discussed in the previous sections, the existing wastewater collection and 

conveyance systems in the Borough and Township are in adequate condition with 

routine maintenance and are capable of collecting and conveying the estimated 

increased wastewater flow. Use of innovative or alternative methods of collection and 

conveyance will not make the WWTP meet the required TN and TP removal. Therefore, 

this alternative will not be discussed in detail hereafter. 

B. Individual Sewage Disposal / Residential Spray Irrigation Systems  (Checklist Item 
V.B.1 through V.B.4) 

 As mentioned in the previous section, the Lititz Borough Zoning Ordinance requires all 

existing and new growth and development within the Borough to be connected to the 

existing centralized sewer collection and treatment system. This alternative is not applicable 

for the Borough.  

 The sewage management program of the Warwick Township requires those existing and 

new growth and development located outside the public sewer service area in the Township 

to have on-lot or community sewage disposal systems. The requirements are regulated 

through the Township Ordinance No. 220, Part 3 attached in Appendix B. The Ordinance 

will be further discussed in the following Section F – Sewage Management Programs.  
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 Detailed soil series and slope suitability in the Study Area are described and analyzed in 

Section II with preliminary hydrogeologic evaluation for suitability for in ground on-lot 

systems, sand mounds and spray irrigation for individual sewage disposal systems.  

 This alternative is applicable for those new growth and development located outside the 

Township area designated with public sewer service. All individual on-lot sewage disposal 

systems shall be selected, approved, constructed and maintained in compliance with the 

requirements stated in Township Zoning Ordinance No. 220.  

C. Small Flow Sewage Treatment Facilities  (Checklist Item V.C.1 through V.C.4) 

As discussed in the previous sections, the existing and new growth and development in the 

Study Area are and will be connected to the centralized sewage collection and treatment 

system or provided with individual on-lot or community sewage disposal systems. In 

addition, compared to the existing centralized regional wastewater treatment plant, it is 

ineffective for the Borough and Township to permit design and operation of a multitude of 

small wastewater discharge points within this watershed. Small flow sewage treatment 

facilities are not applicable for the Study Area. Therefore, this alternative will not be 

discussed in detail hereafter. 

D. Community Land Disposal Alternative  (Checklist Item V.D.1 through V.D.4) 

 Community land disposal systems are applicable for those existing and new growth and 

development areas located outside the public sewer service area in Warwick Township. All 

community sewage land disposal system shall be selected, approved, constructed and 

maintained in compliance with the requirements stated in Township Ordinance No. 220, Part 

3 attached in Appendix B. The Ordinance will be further discussed in the following Section 

F – Sewage Management Programs. 

 Detailed soil series and slope suitability in the Study Area are described and analyzed in 

Section II with preliminary hydrogeologic evaluation for suitability for in ground on-lot 

systems, sand mounds and spray irrigation for individual sewage disposal systems.  
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E. Use of Retaining Tanks  (Checklist Item V.E.1 through V.E.5) 

 Use of Retaining Tanks is not applicable for the same reasons discussed in the previous 

Section V.C. Also, it should be noted that the Borough and Township do not permit the use 

of retaining tanks and no known tanks currently exist in the Study Area. Therefore, this 

alternative will not be discussed in detail hereafter. 

F. Sewage Management Programs  (Checklist Item V.F.1 through V.F.6) 

 Individual on-lot or community sewage disposal systems are required to be provided to 

those existing and new growth and development area located outside the public sewer 

service area in Warwick Township. The requirements are regulated through the Township’s 

Ordinance No. 220, Part 3 and are summarized in the follows: 

1. Requires permits for all on-lot and community sewage disposal systems  

2. Requires replacement areas for all on-lot and community sewage disposal systems 

3. Requires permits for any work conducted on on-lot and community sewage disposal 

systems 

4. Requires a progressive multi-step process for selecting and evaluating specific on-lot 

and community sewage disposal systems 

5. Requires regular maintenance for all on-lot and community sewage disposal systems 

(i.e. septage removal at least once every three years) 

6. Requires septage hauling manifest to be filed by hauler 

7. Allow only qualified septage hauler septage removal  

8. Requires quarterly inspection by Township Sewage Enforcement Officer (SEO) or 

PADEP certified SEO on community sewage disposal system 

9. Requires reporting for any malfunctioning/failed sewage disposal system 

10. Stipulates responsibilities of Township SEO 

11. Stipulates penalties for violations and noncompliance.    
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 The Township Ordinance No. 220, Part 3 is attached to this Plan in Appendix B with 

detailed requirements for individual on-lot and community sewage disposal system.  

G. Non-Structural Comprehensive Planning Alternatives  (Checklist Item V.G.1 through 
V.G.4) 

 The existing Lititz Borough and Warwick Township Joint Strategic Plan discussed in Section 

I and IV, successfully incorporates regional long term wastewater management into the 

Non-Structural Comprehensive Planning for the Study Area. Therefore, this alternative is 

already addressed by the Joint Strategic Plan. 

H. No-Action Alternative  (Checklist Item V.H.1 through V.H.4) 

 Communities typically consider improving their current method of wastewater management 

or the No-Action approach before proceeding to evaluate new alternatives.  

 As discussed in the previous sections, the established on-lot wastewater management 

program in Warwick Township regulates the on-lot and community sewage disposal systems 

provided to the existing and new growth and development areas located outside the public 

sewer service area in the Township.  

 The existing regional wastewater treatment plant has sufficient hydraulic and organic 

capacity (3.85 MGD) to accept both the existing and the projected wastewater (totaling 3.65 

MGD) from any new growth and development located in the designated public sewer service 

areas in the Borough and Township over the next twenty years. 

 However, the existing treatment processes of the WWTP will not be able to remove total 

nitrogen (as well as organics, suspended solids and phosphorus), which is an indispensable 

component in the raw wastewater. The existing treatment processes have to be upgraded to 

be cost effective in removing nitrogen and phosphorus in order to comply with the TN and 

TP load limits in the expected new NPDES permit. Therefore, this No-Action alternative is 

not applicable for this Study and will not be discussed in detail hereafter.   
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To summarize, the following alternatives have been identified and considered through this 

Study to meet the identified long term wastewater management needs for the Study Area. 

1. To meet the On-lot Wastewater Management Program needs of those areas of 

Warwick Township that are not expected to be connected to the centralized 

sewerage system: 

A. Comply with Warwick Township Ordinance 220, Part 3 – On-Lot and 

Community Sewage Disposal Systems. 

2. To meet the wastewater management needs of those areas within the Borough and 

Township that are/will be connected to the centralized sewerage system: 

A. The existing wastewater treatment plant has sufficient hydraulic and organic 

capacity to accept the forecasted wastewater of the properties expected to be 

connected to the sewerage system over the next 20 years.  The wastewater 

treatment plant upgrade alternatives selected to adequately meet the expected 

nutrient removal requirements is expounded upon below. 

B. To meet the expected nutrient removal requirements, the following alternative 

upgrades to the wastewater treatment plant were considered: 

I. Five stage BNR process 

II. SymBio BNR process (Enviroquip) 

III. VertiCel BNR process (US Filter/ Envirex) 

IV. Membrane Biological Reactor BNR process (US Filter/ MemJet)   

C. To assist the mainstream nutrient removal process, reduce the quantity and 

improve the quality of generated biosolids for disposal, the following alternative 

upgrades to the existing biosolids management at the WWTP were considered: 

I. No action – existing bioaugmentation digestion 

II. Augmented aerobic digestion following existing bioaugmentation 

III. Biosolids dryer following existing bioaugmentation 
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IV. Augmented aerobic digestion and biosolids dryer following existing 

bioaugmentation 

V. Cannibal solids reduction (US Filter/ Envirex) 

 All identified alternatives are described and analyzed in details in the feasibility analysis and 

evaluation report attached to this Plan in Appendix F.  

 





Lititz Borough and Warwick Township  VI-1 
Joint Act 537 Plan Update 
January 2007 

SECTION VI. EVALUATION OF ALTERNATIVES 

A. Consistency with Previous Planning (Checklist Items VI.A.1 through VI.A.11) 

Pennsylvania’s Act 537 regulations require technically feasible alternatives described in 

Section V of this Study to be evaluated for consistency with existing local and regional 

planning efforts.  For the most part, these efforts have been discussed in Section I.  

However, the following is a listing of the applicable documents and the consistency 

evaluation of the identified alternatives for long term wastewater management in the Study 

Area.  

 To recap, the following Identified Prime Alternatives will be referenced: 

1.A Comply with Ordinance 220 – On-lot and Community Sewage Disposal Systems 

3.A Five Stage BNR Process 

3.B SymBio BNR process 

3.C VertiCel BNR Process 

Alternative 3.D Membrane Biological Reactor BNR Process will not be given further 

consideration due to its obvious economic infeasibility as discussed in Appendix F. 

The biosolids management and UV disinfection alternatives are ancillary to the main 

wastewater treatment process and do not significantly impact the following Evaluation of 

Alternatives with respect to meeting the expected nutrient removal treatment requirements 

at the Lititz Wastewater Treatment Plant.  These systems will be included in the overall 

Selected Alternative in order to provide the most effective overall wastewater treatment 

system (including biosolids management and disposal) for the Study Area. 

1. Sections 4 and 5 of the Clean Streams Law or Section 208 of the Clean Water Act 

The four identified prime alternatives discussed in Section V and in Appendix F of this 

Study are technically feasible to address the proposed 2010 flow and nutrient loads set 

by DEP.  Each alternative provides for the means and methods to address long-term on-

lot management within the Township, future operation and maintenance of the existing 

centralized sewerage facilities, pending NPDES limits and biosolids management and 

disposal processes.  The four alternatives considered in this Plan are consistent with 

and will meet the requirements of the Clean Streams Law and Clean Water Act.   
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2. Municipal Wasteload Management Plans (PA Chapter 94)  

The three nutrient removal process alternatives discussed in Section V and Appendix F 

of this Study involve an upgrade and modification of the wastewater treatment process 

to address the expected 2010 flow and nutrient removal requirements.  All four identified 

prime alternatives are consistent with the requirements of PA Chapter 94 Regulations.  

Title II of the Clean Water Act or Titles II and VI of the Water Quality Act  

The four identified prime alternatives considered in this Study are consistent with and will 

meet the requirements of the Clean Water Act and Water Quality Act. 

3. Comprehensive Plans  

None of the four identified prime alternatives considered in this Study are in conflict with 

the Lititz Warwick Joint Strategic Comprehensive Plan.     

4. Anti-degradation Requirements  

The Study Area is located within seven watersheds, all of which are part of the 

Susquehanna River Basin and the Chesapeake Bay Watershed.   Alternative 1.A 

supports on-lot wastewater management and is consistent with Anti-degradation 

Requirements.  The three process alternatives are capable of meeting the water quality 

requirements of the proposed Chesapeake Bay Initiative and are consistent with Anti-

degradation requirements. 

As discussed in Section IV, there is moderate growth expected in Warwick Township, 

with little growth forecasted in Lititz Borough.  Both the Borough and Township will need 

to satisfy PADEP’s Anti-degradation requirements prior to the Authority contemplating an 

increase in the wastewater flow capacity of the WWTP.  All alternatives identified comply 

with current regulations governing wastewater treatment and disposal.   

5. State Water Plans  

The Commonwealth is currently implementing the Water Resources Planning Act (Act 

220 of 2002), which calls for the State Water Plan to be updated by March 2008.   
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6. Pennsylvania Prime Agricultural Land Policy  

As discussed in Section II of this Study, Prime Agricultural Land exists within Warwick 

Township.  Minor disturbance to this land is common to all alternatives described in 

Section V.  All the Process Alternatives will have some minor disturbance within Prime 

Agricultural Land that is mapped on the Lititz Borough Authority’s wastewater treatment 

plant’s property.   

Under the State’s Agricultural Land Preservation, land to be protected includes active 

agricultural use, active agricultural use in the proceeding three years and a designation 

in one of the following categories listed below.  Although the soil classification is Prime 

Agricultural, the land is not currently being used for agricultural use, nor has been used 

for the past three years and the project area has not been designated as: 

1. Preserved farmland by easement or deed by the Commonwealth, County, 

Borough or a conservation organization. 

2. Farmland that is in agricultural security areas by the Borough or Township. 

3. Farmland enrolled in various protection programs for preferential tax 

assessment. 

4. Farmland planned for agricultural use and subject to effective agricultural zoning 

under a comprehensive plan or zoning ordinance. 

5. Land capability Classes I, II, III, and IV farmland or unique farmland. 

Therefore, the WWTP upgrade alternatives comply with the Commonwealth’s 

Agricultural Land Preservation Policy. 

Drawing No. II.C-6, at the end of Section II, depicts the prime agricultural soils within the 

Study Area. 
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7. County Stormwater Management Plans  

The Lititz Warwick Joint Strategic Comprehensive Plan addresses the Study Area’s 

current Stormwater Management Regulations Strategy.  The strategy focuses on 

updating stormwater management regulations with best management practices to 

provide flexibility in the design of stormwater management facilities.  Stormwater 

management is locally enforced through Township or Borough Ordinances. The four 

identified prime alternatives considered in this Study are consistent with and will meet 

the requirements of this Plan via existing Ordinances. 

8. Wetland Protection 

Wetlands are identified and discussed in Section II of this Study.  It is the intent of this 

Study that all of the conceptual alternatives described in Section V avoid regulated 

wetlands where possible.  Since this is a planning level effort, actual impact to 

unregulated wetlands cannot be determined at this point.  During the design phase of 

the Selected Alternative, areas will be evaluated for possible wetland infringements.  If 

necessary, Chapter 105 Dam Safety and Waterway Management permits will be 

obtained from the proper regulatory agencies.  Impacted wetlands will be addressed to 

meet the U.S. Army Corps of Engineers and PADEP’s wetland mitigation requirements.   

9. Pennsylvania Natural Diversity Inventory (PNDI) 

The PNDI Environmental Review Tool was used to conduct a search for potential 

impacts to special concern species and resources. The PNDI Environmental Review 

Tool satisfies environmental review coordination with the U.S. Fish and Wildlife Service, 

the PA Fish and Boat Commission, the PA Game Commission and the Department of 

Conservation and Natural Resources.  

The PNDI record did not indicate any known impacts on special concern species and 

resources within the proposed project area.  No further coordination with the 

Pennsylvania Game Commission, the Pennsylvania Fish & Boat Commission or the 

Department of Conservation and Natural Resources with regard to special concern 

species, natural communities, or outstanding geologic features is required.    

In addition, no impacts to federally listed, proposed, or candidate species were indicated, 

therefore, no further consultation under the Endangered Species Act is required with the 

United States Fish & Wildlife Service.  
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A copy of the search results has been included in Appendix D of this Plan. 

10. Pennsylvania Historical and Museum Commission (PHMC)  

The Pennsylvania Historical and Museum Commission (PHMC), Bureau of Historic 

Preservation has stated that they have reviewed the project in accordance with Section 

106 of the National Historic Preservation Act of 1966, amended in 1980 and 1992, and 

the regulations (36 CFR Part 800) of the Advisory Council on Historic Preservation.  

According to a letter dated April 20, 2006, there are no National Registered eligible or 

listed historic or archaeological properties in the area of the proposed project.  

Therefore, no further action with the State Historic Preservation Office is required.    A 

copy letter is located in Appendix D. 

B. Resolution of Inconsistencies (Checklist Item VI.B) 

There are no inconsistencies to checklist Section VI.A; therefore, no resolutions need to be 

addressed at this time.    

C. Applicable Water Quality Standards (Checklist Item VI.C) 

As discussed in Section V, PADEP issued preliminary Chesapeake Bay Initiative nutrient 

removal requirements that are expected to impact the required NPDES effluent water quality 

limits for the alternatives that include the discharge of treated effluent (see Appendix F).  

The three BNR process alternatives identified and considered through this Study would 

meet the preliminary effluents limits issued to date by PADEP.       

D. Detailed Cost Estimates and Present Worth Analysis (Checklist Item VI.D) 

Alternative 1.A. Comply with Ordinance 220 On-lot and Community Sewage Disposal 

Systems is currently being enforced by Warwick Township and does require any additional 

construction or administration costs to be implemented. 

Preliminary Engineer’s Opinions of Probable Costs and attendant present worth analyses 

have been developed for the construction, associated project, financing, administration, and 

operation and maintenance costs for the three identified nutrient removal alternatives and 

ancillary treatment processes, and included in Appendix F, and are summarized here for 

convenience.  The biosolids and UV disinfection systems considered are also presented as 

these ancillary systems will be included in the Selected Alternative to provide for the most 

effective wastewater management system for the Study Area. 
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  Alternatives Construction Cost Estimates Summary 
 

Alternatives Construction 
Cost 

A Five Stage BNR Process $3,474,000 

B SymBio BNR Process $8,207,000 

Mainstream 
Wastewater 
Treatment  
Process 

C VertiCel BNR Process $5,139,000 

Sidestream Phosphorus Removal $562,000 

Tertiary Filtration System $2,564,000 

UV Disinfection System $1,027,000 

i Augmented Aerobic Digestion $1,590,000 

ii Biosolids Drying System $2,080,000 
Biosolids 
Management 
Upgrade 

iii Cannibal Solids Reduction $4,124,000 

The present value of operation and maintenance (O&M) cost differentiators were calculated 

for a 20 year period with a 6% interest rate together with the estimated construction cost for 

each BNR process. See detailed calculations and estimates in Appendix F.  

 
                       BNR Alternatives Present Value Cost Comparison 

  

 Construction 
Cost 

O&M   
Differentiator Total 

Five Stage BNR $3,474,000 $3,166,000 $6,640,000 

SymBio BNR $8,207,000 $4,187,000  $12,394,000 

VertiCel BNR $5,139,000 $2,971,000 $8,110,000 

 

The present value of operation and maintenance (O&M) cost differentiators were calculated 

for a 20 year period with a 6% interest rate together with the estimated construction cost for 

each considered biosolids management alternatives. See detailed calculations and 

estimates in Appendix F.  
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 Biosolids Management Alternatives Present Value Cost Comparison 
  

 Construction 
Cost 

O&M   
Differentiator Total 

No Action 0 $2,581,000 $2,581,000 

Augmented  
aerobic digestion $1,590,000 $1,927,000 $3,517,000 

Biosolids dryer $2,080,000 $2,455,000 $4,535,000 

Aerobic digestion 
and biosolids dryer $3,670,000 $2,019,000 $5,689,000 

Cannibal  
solid reduction $4,124,000 $1,216,000 $5,340,000 

 

The operation and maintenance costs are based solely on identified cost differentiators 

between the considered alternatives. 

The Preliminary Engineer’s Opinions of Probable Costs provided in this Study are based 

upon publicly bid construction costs for similar wastewater treatment facility projects.  They 

are also based upon good engineering judgment, discussions with equipment 

manufacturers, suppliers, and contractors.  At this level of planning, cost estimates are 

typically within +/- 20% of actual bid prices. In addition, to account for inflation until the 

projects are designed and bid, another 10% was added to the estimated costs.   

Forecasted user rates are based on funding through the Pennsylvania Infrastructure 

Investment Authority (PENNVEST) funding.  The forecasted user rates are for information 

purposes only, and will vary depending on the actual cost of construction, connection fee for 

potential new users, and terms of the actual financing terms used to fund the project.  For 

the purpose of this Study, an interest rate of 2.556% (Pennvest county cap rate for 

Lancaster County) was used to determine the approximate debt service for the first 5 years 

(Lancaster County cap rate is 3.195% for years 6 to 20).  Table VI.D.1 is a summary of the 

forecasted debt service and user rates for each nutrient removal process alternatives 

evaluated.         
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E. Funding Methods (Checklist Item VI.E) 

As discussed above in Section VI.D, the preferred capital financing plan to implement the 

Selected Alternative is a financing package through PENNVEST.  An attempt will also be 

made to secure grant funds from State and County sources.  The assumption of grant 

money being available to help finance the project is not included in the forecasted user fee 

and debt service calculations due to the unknown outcome of such requests, but grants 

would obviously help the users mitigate the anticipated debt service. 

Financing from a bank and issuing municipal bonds are two other financing options open to 

the Authority.  Bank and bond availability, rates and terms can be considered by the 

Authority during the design phase of the project. 

F. Immediate or Phased Implementation of Alternative (Checklist Items VI.F.1 & 2) 

The implementation of the On-lot Management Program is an ongoing effort. 

There is not identified significant advantage to phasing the construction of the proposed 

wastewater treatment plant upgrade for nutrient removal capability.  It is recommended to 

undertake the selected ancillary upgrades at the same time to take advantage of any 

economies of scale on construction costs, and minimization of the duration of the potential 

inconveniences of undertaking a construction project at the plant site.  Therefore, it is 

assumed that the upgrade of the wastewater treatment plant will be undertaken at one time. 

G. Administrative Organizations and Legal Authority Necessary for Plan Implementation
 (Checklist Item VI.G) 

The Township has the authority, responsibility and ordinances in place to continue to 

implement the On-lot Management Program within the Township. 

The Lititz Sewer Authority has the legal authority, organization and responsibility to 

implement the Selected Alternative to upgrade the wastewater treatment plant to achieve 

nutrient removal.  Intermunicipal agreements are in place to finance the project. 

No other institutional arrangements are necessary to undertake the Selected Alternative. 
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SECTION VII. INSTITUTIONAL EVALUATION 

(Checklist Items VII.A.1 through VII. D) 

As noted in Section VI, Warwick Township already has an On-lot and Community Sewage 

Disposal Ordinance (No. 220) in place to continue to enforce its On-lot Wastewater 

Management Program. 

Lititz Borough and Warwick Township own the collection systems within their respective 

municipalities.  The LSA provides sewage treatment and collection to the Borough of Lititz and 

treatment services only for Warwick Township.  WTMA maintains the Warwick Township 

collection and conveyance system.  A copy of the service agreement between the Borough, 

Township, LSA, and WTMA is in Appendix G of this report.  The agreement addresses the 

treatment of wastewater collected by the WTMA’s collection system conveyed through their 

seventeen pump stations to the Lititz WWTP.  Per this agreement, Warwick Township has a 

reserve of 1,629,850 gpd (or 42.33%) capacity at the Borough’s WWTP.  Any capital 

improvements cost share will be based on this percentage.  In addition, the WTMA pays a 

quarterly fee based on flow to the LSA for its share of operations and maintenance costs for the 

WWTP.   

Both Authorities invoice their respective customers within the service area.  LSA has contracted 

with Severn Trent to operate the WWTP.  Industrial sewage flow from within the Borough is 

billed based on water consumption, whereas industrial sewage flow with in the Township is 

metered.  All residential units in the service area are charged a flat fee per EDU.  

The service agreement places the responsibility for maintaining the treatment capacity with the 

Borough.   

Any of the alternatives to provide nutrient removal at the Lititz WWTP will expend capital dollars 

and necessitate an increase in user fees.  Lititz Borough, through its ordinances currently has 

the authority to set rates for sewerage service and improvements in the Borough service area.  

WTMA also has the authority to adjust rates to customers in their service area.  Through the 

current institutional arrangements, the Borough has the legal authority to implement the project 

and collect fees to finance the project.  LSA has the authority to borrow money to finance the 

selected project.  The alternatives proposed in this Plan will not require the formation of a new 

Authority. 
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Financial and Debt Status 

LSA has one outstanding loan from financing a previous project at the WWTP.  Current debt 

service payments are approximately $96,000 per year with a current balance of approximately 

$139,000.  With the payment of this loan, the Authority will have no other existing debt. 

Available Staff and Administrative Resources   

LSA has an agreement with Severn Trent to provide wastewater management for the WWTP.  

This contract services agreement has been in place for many years with both parties satisfied 

with the status of the contract arrangement. 

The WTMA has a staff of four maintenance personnel, one superintendent and one 

administrative assistant who are responsible for the both the wastewater and water systems and 

associated maintenance, billing, collection of revenues, and general management of the 

facilities within the Township. 

Existing Legal Authority 

The LSA has the legal authority to undertake the following: 

1. Implement wastewater planning recommendations (refer to Implementation Schedule 
in the Plan Summary), 

2. implement system wide operation and maintenance activities for Lititz Borough 
facilities only, 

3. set user fees as necessary (through the Borough and Township), 

4. take enforcement actions against ordinance violators (through the Borough and 
Township), 

5. negotiate agreements with other parties, 

6. raise capital for construction and operation and maintenance of facilities. 

The legal and administrative activities needed to implement the sewage management program 

and Selected Alternative includes: 

1. Act 537 Plan adoption by Lititz Borough and Warwick Township, 

2. secure PADEP approval of Act 537 Plan, 

3. review and amend (if necessary) the sewage management agreement between Lititz 
Borough and Warwick Township, 

4. secure PADEP approval of NPDES Permit Application, 
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5. retain engineering consultant for design engineering services, 

6. secure PADEP approval of Part II Permit Application, 

7. secure funding for the Selected Alternative, 

8. solicit bids for construction, 

9. construct project. 
 

The existing intermunicipal agreement and institutional arrangements are adequate to 

implement the Selected Alternative. 

 





 
 

Lititz Borough and Warwick Township VIII-1 
Joint Act 537 Plan Update 
June 2006 
Amended January 2007 

SECTION VIII. IMPLEMENTATION SCHEDULE AND JUSTIFICATION FOR SELECTED 
TECHNICAL AND INSTITUTIONAL ALTERNATIVES 

Selected Alternative 

The Selected Alternative includes (numbering carried over from Section VI): 

 Alternative 1.A Comply with Ordinance 220 On-lot and Community Sewage Disposal 

Systems (Warwick Township’s On-lot Management Program) for unsewered areas 

within the Study Area. 

 Alternative 3.A Five Stage BNR Process with several ancillary process upgrades 

including sidestream phosphorous removal, tertiary filtration, UV disinfection, 

Augmented Aerobic Digestion and Biosolids Drying systems. 

The selected alternative identifies the necessary WWTP upgrades required to meet the 

Chesapeake Bay Initiative Regulations.  In addition, Lititz Borough and Warwick Township will 

continue to pursue alternatives that include, but are not limited to, new technology, nutrient 

credit trading, etc, up to the point of construction.  It is also anticipated that additional nutrient 

credits may be available upon (and as a result of) the completion of the facility upgrades.  All of 

these credits will be presented for verification so that they may be placed on the trading market 

for the purpose of offsetting some of the capital costs associated with the upgrades. 

As discussed previously, the development, review and selection of the nutrient removal process 

and ancillary treatment process upgrades are fully discussed in Appendix F.  In Section VI of 

this Study, the Act 537 Plan Alternative approach was used to discuss the comparison of the 

nutrient removal process alternatives and a cost comparison of the biosolids management 

alternatives.  Refer to Appendix F for the justification of the inclusion of the sidestream 

phosphorous removal, tertiary filtration, and UV disinfection systems as the selected 

comprehensive wastewater treatment process at the Lititz WWTP. 

To summarize, based on the evaluation and analyses presented in Appendix F, the selected 

unit process alternatives are recommended as the most cost effective ones to achieve the high 

level of performance necessary to comply with the expected upcoming NPDES permit and 

TMDL regulations.  The combined selected unit process alternatives are summarized here with 

the estimated construction and project costs. 
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            Summary Cost Estimates for Selected Unit Processes 
 

Selected Unit Process Estimated 
Construction Cost 

Estimated 
Project Cost 

Five Stage BNR Process $3,474,000 $4,100,000 

Sidestream Phosphorus Removal    $562,000    $663,000 

Tertiary Filtration System $2,564,000 $3,026,000 

UV Disinfection System $1,027,000 $1,212,000 

Augmented Aerobic Digestion $1,590,000 $1,876,000 

Sludge Dryer for Class A Biosolids $2,080,000 $2,454,000 

Total $11,300,000 $13,330,000 

 

As noted, the Selected Alternative includes upgrading the existing biosolids management with 

augmented aerobic digestion and biosolids drying systems.  While not the least expensive, 

these systems will help significantly reduce organic and nitrogen loads recycle to the 

mainstream wastewater treatment process and biosolids quantities, and produce a Class A 

biosolids that will be readily disposable.  These un-quantified advantages outweigh the 

calculated cost differentiators with the other biosolids management options over a 20 year 

operating period. 

Further, it is noted that the selected unit process alternatives are not only capable of complying 

with the expected upcoming NPDES permit and TMDL regulations by 2010, but also to readily 

achieve enhanced performance to comply with potential more stringent nutrient removal 

requirements in the future.  Future improved performance may be achieved with the following 

minor process upgrade and process control modifications as follows: 

 Add methanol feed and a chemical online monitoring system (for ammonia and 

nitrate/nitrite) to the tertiary sand filtration system to further reduce the total 

nitrogen concentration in WWTP effluent below 3 mg/l. [note: no retrofit would be 

required because the selected filtration system has already incorporated 

denitrification in its design capacity.] 
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 Add alum/ferric feed and monitoring system (for phosphate) to the tertiary sand 

filtration system to further reduce total phosphorus concentration in WWTP effluent 

below 0.3 mg/l. 

 Modify BNR process with higher NIR, RAS and/or WAS flows and relatively high 

MLSS to increase the biological nutrient removal performance prior to enhanced 

tertiary filtration operation with methanol and/or alum/ferric feed. 

Thus the Selected Alternative combination of unit processes are capable of providing a higher 

degree of treatment with relative minor modifications.  This will provide the stakeholders of a 

high level of confidence to meet potentially more stringent future water quality requirements.  

This exceptional treatment capacity may also add value (and possibly an economic return) 

should a viable nutrient trading program be established by PADEP as part of the Chesapeake 

Bay Initiative. 

A. Identified Alternative (Checklist Items VIII.A.1 through VIII.A.7) 

 Existing and Future Disposal Needs  

Alternative 1.A Comply with Ordinance 220 On-lot and Community Sewage Disposal 

Systems (Warwick Township’s On-lot Management Program) is adequate for the existing 

and future disposal needs for the unsewered areas within the Study Area. 

The Selected Alternative for the wastewater treatment plant process upgrade has been 

sized to address the existing and forecasted wastewater needs for the 20 year planning 

horizon (see Section IV and Appendix F).  The unit processes have been evaluated and 

selected to meet the expected water quality limits driven by the Chesapeake Bay Initiative. 

Operation and Maintenance  

WTMA has the necessary staff, experience and facilities to continue to implement 

Alternative 1.A. Comply with Ordinance 220 On-lot and Community Sewage Disposal 

Systems (Warwick Township’s On-lot Management Program) for the unsewered areas 

within the Study Area. 
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Lititz Borough has all the necessary experience and resources available to effectively 

operate and maintain the collection and conveyance systems, and Selected Alternative for 

the wastewater treatment plant process upgrade.   As discussed in Section III, the Borough 

currently provides the necessary operation and maintenance services for the collection and 

conveyance systems and Severn Trent handles the existing WWTP through a contract with 

the Borough.   

Cost Effectiveness 

Alternative 1.A Comply with Ordinance 220 On-lot and Community Sewage Disposal 

Systems (Warwick Township’s On-lot Management Program) does not require any 

significant additional outlay of costs to meet the wastewater management needs for the 

unsewered areas within the Study Area. 

Capital, project and life cycle cost comparisons for the nutrient removal and biosolids 

management alternatives are presented in Section VI and Appendix F of this Study.  A 

summary of the estimated project costs and differential operations costs are included in 

Table VIII.A.1.  This Table also includes a comparison-level estimate of the potential impact 

on sewer rates to undertake the Selected Alternative.  The Selected Alternative is expected 

to require a moderate increase in user rates. 

Available Management and Administrative Systems 

WTMA has the experience and staff to continue to implement the On-lot and Community 

Sewage Disposal Systems (Warwick Township’s On-lot Management Program) for the 

unsewered areas within the Study Area. 

Lititz Borough’s contractor, Severn Trent, has an experienced and capable management 

team, operators, and administrative staff that are capable of operating and maintaining 

the Selected Alternative at the WWTP.   
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Available Financing Methods 

Potential sources of funding are available for the Selected Alternative include: 

• PENNVEST 

• Bank Loan 

• Municipal Bonds 

• Federal, State and County Development Grants 

 Environmental Soundness 

PADEP encourages the use of its Water Quality Anti-Degradation Implementation Guidance 

document in evaluating the environmental soundness of alternative wastewater 

management options.  The Township’s On-lot Management Program adequately addresses 

the desired environmental wastewater treatment and disposal for areas with adequate soils. 

The Selected Alternative complies with current regulations governing wastewater treatment 

and disposal.  As noted above, the proposed wastewater treatment process upgrades have 

the potential to meet current and potentially more stringent water quality effluent limits. 

B. Capital Financing Plan (Checklist Items VIII.B) 

The likely capital financing plan to implement the Selected Alternative is a financing package 

through PENNVEST.  An attempt will also be made to secure grant funds from Federal, 

State and County sources.  A bank loan or municipal bond issue is other possible funding 

sources.   

Implementation Schedule (Checklist Items VIII.D) 

As noted by the correspondence included in Appendix E, PADEP had notified wastewater 

treatment plant owners within the Susquehanna River Basin (over 0.4 mgd) of their pending 

obligations agreed to by the Commonwealth under the Chesapeake Bay Initiative.  Also 

included in that correspondence is a retraction of the schedule for the actual compliance 

requirements.  While the Initiative and its potential impacts are being negotiated, at some point it 

is expected that a finalized set of compliance requirements will be issued by PADEP.  This 

notification of final compliance requirements may serve as a trigger to initiate the adoption and 

submittal of this Act 537 Plan through the approval and implementation process. The following 
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Implementation Schedule is based on a notification provided by PADEP for the Borough of Lititz 

to undertake actions to achieve nutrient removal at its WWTP. 

The nutrient removal compliance requirements may be included in the pending NPDES permit 

renewal (due in October 2006). 

TASK COMPLETION DATE

Pursue Nutrient Credits 

PADEP TAR Approval 
(PADEP) 
 
Submit Plan for review by Lititz, Warwick and LSA    
 
Compliance requirements established by PADEP     

Ongoing through-out planning, design and 
construction 

March 3, 2006 

June 30, 2006 

To be determined 

Adopt Act 537 Plan by Lititz Borough and Warwick 
Township 

Issue for Public Comment (30 days) 

Respond to Public Comment 

Submit Act 537 Plan for Approval 
(PADEP) 

Within 60 days of compliance requirements 
being established by PADEP 

Within 30 days of Adoption by Municipalities 

Within 30 days of closing public comment period 

Within 30 days of responding to public comment 

Submit Part I NPDES (if not already addressed 
thorough the pending permit renewal) 
(LSA) 

Within 30 days after PADEP Approval of Plan 

Submit Part II Water Quality Management Permit 
(LSA) 

Within 365 days of Part I issuance by PADEP 

Apply and Obtain Financing (Pennvest) 
(LSA) 

Within 120 days of Part II issuance by PADEP 

Solicit Bids for Construction 
(LSA) 

Within 150 days of Part II issuance by PADEP 

Start Construction 
(LSA)  

Within 240 days of Part II issuance by PADEP 

Complete Construction 
(LSA)  

Within 2 years and 6 months of Part II issuance 
by PADEP 

Initiate Operation of Upgraded and Newly 
Constructed Facilities 
(LSA)  

Within 2 years and 9 months of Part II issuance 
by PADEP 
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Additional Requirements for PENNVEST Projects 
  

Municipalities that propose to implement their official sewage facilities plan updates with 

PENNVEST funds must meet the following six additional requirements to be eligible for 

such funds. 

1. Uniform Environment Review (UER): 

Refer to Section IX.  

2. Cost Effectiveness: 

 The cost-effectiveness of the selected Alternative is discussed in detail in Section VI of 

this Plan.  In addition, Section VI provides estimated user rates for all the Alternatives 

that were considered as part of this planning effort. 

3. Second Opinion Project Review: 

 The proposed project is more than $10 million; therefore a peer review will take place 

during the design phase of the project. 

4. Minority Business Enterprise/Women’s Business Enterprise: 

 Minority Business Enterprise/Women’s Business Enterprise (MBE/WBE) requirements 

will be addressed during the PENNVEST submittal phase and construction phase of the 

project. 

5. Civil Rights:   

 Civil Rights requirements will be addressed during the PENNVEST submittal phase and 

construction phase of the project. 

6. Initiation of Operation/Performance Certification:  

 The PADEP will be notified during the post construction phase when operations of the 

sewerage facilities are in operation.  Upon successful operation of the facilities for one 

year, the system will be certified and PADEP will again be notified. 
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APPENDIX I CORRESPONDENCE 
 

This section is for future correspondence 
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