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EAST HANOVER TOWNSHIP MUNICIPAL AUTHORITY 

WASTEWATER FACILITIES SPECIAL STUDY  

FOR THE 2020 SERVICE AREA 

AUGUST 2021 –Draft 

 

SPECIAL STUDY 

Introduction/Background 

Glace Associates, Inc. was authorized on June 9, 2020, to prepare a Special Study to serve as an 
update to East Hanover Township’s Official Wastewater Facilities Plan (known as an Act 537 
Plan) for an area identified as the 2020 Service Area (Manada Oaks) or Area 4F as cited in the 
2011 Wastewater Facilities Plan.  See attached Project Location Map prepared by GHD. 

In September 2011, DEP approved the Township’s Act 537 Plan prepared by LTL Consultants, 
Ltd.  Included in that Plan was this area referred to as the Manada Oaks area.  The schedule to 
install public sewers in this area showed that the construction bids were to be received in April 
2020 with construction completed by April 2021.  In 2018, the Authority authorized GHD 
Engineers to prepare 60% Drawings to meet the target date of receiving bids by April 2020.  
GHD completed the preliminary design phase and prepared an Opinion of Costs.  See 
Attachment 1.  However, the costs were well in excess of costs anticipated by the Authority and 
Township.  The Authority subsequently reached out to Glace Associates, Inc. for a second 
opinion on the construction and projected-related costs.  Per an agreement dated May 2, 2019, 
Glace Associates, Inc. provided a second independent review of the Opinion of Costs prepared 
by GHD for the public wastewater collection system to serve the 2020 Service Area.  See 
Attachment 2.  Glace’s letter report dated June 10, 2019, affirmed GHD’s initial opinion of costs 
of $16,768,000 for installation of public sewers in this area. 

It was found that the Opinion of Costs of project costs prepared by GHD in the amount of 
$16,768,000.00 was within the expected range for the defined scope of work in 2019.  Updating 
the previously selected project costs to August 2021 using the ENR Index, the anticipated 
construction cost is now estimated at $16,606,00 and project costs at $18,612,480.  In 2019, the 
initial capital costs of strictly the collection system was estimated at approximately $90,000.00 
per dwelling, well over any Environmental Protection Agency maximum threshold affordability 
guidelines.  See Attachment 3.  This cost does not include any capital, operating or debt service 
related to any treatment plant capacity usage which utilize the EPA affordability guidelines as a 
basis for determining interest rates for loans and possibly grant funds. 

Therefore, for this project using a 20-year 1% loan through Pennvest for project costs of the 
collection system above is $4.60/$1,000 per month x 12 months x $18,612.50 = $1,027,410 
annual payments ÷ 165 customers = $6,227 in debt service only per EDU annually or $519 per 
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month per EDU.  Tacking on $40 per month for annual payments to account for the capital costs 
for the wastewater treatment capacity value and adding on $40 per month for O&M costs, the 
EDU charge would be approximately $600 per month or $7,200 per year.  This is greater than 
the 1 to 2% of the service area median household income, which is the range found in most 
funding agency affordability guidelines.  The median household income of East Hanover 
Township in 2019 was estimated at $77,397.00.  Taking 1 to 2% of that figure calculates to be 
$774 to $1,548 per year that is in the affordability range for annual wastewater fees.  The 
estimated $7,200 per year cost per EDU under the previously selected collection system 
alternative is 4.5 times the affordability guideline published by EPA. 

This is also well beyond the affordability threshold in accordance with Pennvest and USDA- 
Rural Utility Services guidelines which essentially utilize the EPA affordability guidelines as a 
basis for determining agency loan rates and possible grants to offset projects with projected high 
user fees.  As such, the Authority and Township desired to explore other possible options to 
reduce the overall costs for sewer customers in the Township.  The existing and potential 
customers are primarily residential.  Glace Associates, in conjunction with Township and 
Authority representatives, identified potential alternatives, which could result in a less costly 
project.  However, environmental, planning and intergovernmental concerns or roadblocks were 
identified which likely are not advantageous to pursuing alternatives that may be only slightly 
more affordable than the current system that had previously been submitted by the Township to 
DEP.  Permit approval for the previous selected 2011 alternative for this area was issued by DEP 
on December 18, 2019, for the construction of the sewer extension including four required 
pumping stations.  The evaluated alternatives, while a few million dollars less overall, still have a 
price tag in excess of any maximum threshold for collection system costs per user. 

Excess Cost Basis 

The primary reasons for the high costs to provide public sewer in the Manada Oaks area can be 
attributed to the following conditions: 

1. The project topography consists of rolling terrain with multiple sub-drainage areas that are 
not conducive to the installation of gravity sewer main construction.   

2. Most of the lots are large and spread out, thus adding additional footage and resultant higher 
cost per potential customer. 

3. The topography requires four pumping stations to convey the sewage which, for 
approximately 165 existing potential customers, is a significant investment. 

4. Crossing the 4 lanes of Route 22 with a deep boring gravity sewer adds expense. 

5. Three stream crossings add to the expense. 

6. Installing 14,125 L.F. of force main from proposed Pump Station No. 9 on Crooked Hill 
Road to the treatment plant with no additional customers adds a considerable investment to 
sewer approximately 165 existing customers and five vacant lots.  Just for the force main 
construction, this amounts to slightly over $19,200 (August 2021 indexed costs) per EDU, 
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which by itself is above the upper range of affordable construction dollars per EDU for a 
collection system (Attachments 3), let alone the gravity collection portion, pump stations, 
and the treatment plant capital expenses though having an inherent monetary value, even 
though it is a sunk cost. 

This length of force main with few customers presents an operations issue for the operators as 
the wastewater will be septic and more difficult and costly to treat at the plant.  Odors are 
inherent to this type of condition which adds to costly equipment to treat the odors and likely 
odor complaints around any pump stations, air release valves and at the treatment plant. 

Armed with these “opinions of anticipated project costs,” the Authority Board in consultation 
with Township staff authorized Glace Associates to proceed with a preliminary evaluation of 
several cost-saving potential alternatives.   

Glace reviewed several new or updated alternatives identified below.  Alternatives 1 and 4 from 
the Township’s 2011 Act 537 Plan were rejected as not being feasible for multiple reasons and 
thus not worth the added effort to update those costs.  The cost alternatives considered within 
this Special Study include the following (see Table 1 for a comparison of the various 
alternatives). 

1) Alternative 2- Connect to South Hanover Collection System along Manada Creek with 
Treatment at Derry Township    

 

2) Alternative 3- Connect to South Hanover Collection System Via Sand Beach Road with 
Treatment at Derry Township 

  

3) Alternative 5-Single Force Main Heading West to West Hanover Township Pump Station 
with Treatment at West Hanover WWTP 
 

4) Alternative 6-Force Main Heading East Along Route 22 to Existing EHTMA Collection 
and Treatment System 
 

5) Alternative 7-Single Force Main Heading East to Sand Beach Road with Treatment at 
EHTMA WWTP 
 

6) Alternative 8-Single Force Main Heading North on Crawford and East on Meadow to 
Pheasant Road Pump Station with Treatment at EHTMA WWTP 
 

7) Alternative 9-Construction of a Package WWTP with Discharge to Manada Creek off 
Crooked Hill Road 
 

8) Alternatives 10 A & B-Construction of a Package WWTP with Discharge to Manada 
Creek off Carlson Road 
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9) Alternative 11-Continue with an On-Lot Management Program with Possible 
Enhancements 
 

10) Alternative 12 – Grinder Pumps with Low-Pressure Sewer System Mains with 5 Sub-
Options 
 

Discussion 

The other options in the 2011 adopted Act 537 Plan were discounted for various reasons such as 
lack of intermunicipal agreements, capacity and technical issues, in addition to higher overall 
project costs.  Other options were evaluated between 2019 and 2021, but they were also 
discounted for similar reasons.  Under this Special Plan update, Alternative 12 with five new 
sub-options of a low-pressure sewer system were evaluated in addition to updating the costs of 
the previously evaluated alternatives.  (See attached updated Project Location Map for the LPSS 
options). 
 
A review of the 2020 service area (Alternative 4F within the 2011 Act 537 Plan) showed that 
there were 183 tracts with specific Dauphin County assigned Property Identification Numbers 
(PINs).  Of these, 4 residences have combined 2 lots, which reduces the number of residences to 
179.  Of these, 17 or slightly less than 10% of the residential lots are less than one acre in size.  
Seven of these 17 lots are greater than 0.9 acres in size.  The remaining 162 lots are one acre or 
larger in size.  Only 2 lots are less than a half-acre in size.  There is judged to be a fair distance 
between most of the wastewater on-lot disposal systems and the private wells on the lots.  The 
entire evaluated Special Study area uses private wells as water supplies for their homes. 
 
Less than 20 properties are located in the 100-year flood plain but virtually all the homes are 
constructed above the 100-year base flood elevation.  Based on field observations and available 
mapping, very few on-lot disposal systems are located in the 100-year flood plain.  All of these 
properties in this Special Study area are located in the Manada Run drainage area. 
 
The Township SEO, Len Spencer, was contacted by Glace Associates, Inc. regarding any on-lot 
malfunction of septic systems in this potential public sewer service system area that he was 
notified of and for which he issued repair permits.  Over the past 6 years, there were only 2 
septic system repair permits issued as follow: 
  
 155 South Mill Road – Septic Tank Replacement 
 238 North Mill Road – Building Sewer Line Replacement 
 
The number of permits issued for repair are less than 2% of the septic systems in the service 
area.  In addition, both of these repairs were for physical facilities and not saturated or non-
percolating soils in drainage fields.  This does not indicate a prevalence of on-lot septic system 
malfunctions in this area by any metric. 
 
Historically, from the 2011 Act 537 Plan, SEO documented malfunctions in this area from 2003 
to 2009 had only 2 cases.  Both required that sand mounds be installed.  These 2 properties have 
not had any repeat malfunctions reported.  Again, this demonstrates that this area has only a few 
issues.  The 2 septic system repairs were as follow: 
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 149 Red Fox Road – surface malfunction – replaced with sand mound 
 406 Crooked Hill Road – surface malfunction – replaced with sand mound 
 
The area used to be primarily agricultural.  Between fertilizers and primarily chicken manure 
being applied, the groundwater in the area had elevated nitrate levels.  With the area mostly 
residential and with likely a lower nitrogen loading from the on-lot septic disposal systems than 
from the application of fertilizers, the nitrate levels in the local groundwater should improve over 
time.  The Township/Authority may want to monitor these levels on a periodic basis to try to 
identify a trend in nitrate levels in the groundwater.  In cases where the levels are high, there are 
processes which can be installed on an individual basis to treat the well water and/or the 
wastewater prior to discharge to a disposal system.  This would still be considerably less 
expensive than a centralized public wastewater collection and treatment system. 
 
The underlying soils in this Special Study area are limited in suitability for on-lot septic systems.  
(See a summary of the soils in the Special Study area on Table 2).  As a result of these soil 
conditions, the majority of homes in the area have sand mound systems installed to handle the 
wastewater needs of the individual homes.  Many of the homes were constructed after 1972, 
which is when the Department of Environmental Resources now known as the Department of 
Environmental Protection started standardizing on-lot permits and having trained sewage 
enforcement officials in each municipality review the soil conditions, proposed designs and 
inspection of the installation of the on-lot wastewater facilities.  With on-going maintenance and 
proper care of items disposed of into the wastewater system, these facilities can operate properly 
for decades without any more maintenance than routine pump out of the septic tanks and 
occasional replacement of dose pumps.  The Township currently has an On-Lot Management 
Ordinance which was developed to ensure that at a minimum the septic tanks are emptied of 
solids thus the solids overflow into the drain field or sand mound is minimized.  The Township 
requires an on-lot pump out and inspection of all these on-lot septic systems at a minimum of 
every 3 years.  A copy of the current On-Lot Management System is attached as Attachment 4.  
For this Special Study area, the Township/Authority should consider enhancing the program 
requirements to increase the longevity and effectiveness of the on-lot systems.  If necessary, a 
typical sand mound can be replaced for $9,000 to $15,000 depending on the size of the system, 
not including the septic tank(s), dosing pump and associated tank, electric service and force main 
and gravity lines from the building to the septic tank.  A new complete sand mound system for a 
3-bedroom home typically costs from $16,200 to $31,000 (Attachment 5) depending on the 
depth of underlying suitable soils, size of sand mound, distance from buildings, wells, surface 
contours and final grading/restoration of the area. 
 
Should a property owner need to replace their sand mound, that cost would be approximately 10 
to 15% of the anticipated initial project cost of just the collection portion of installing public 
sewer mains and laterals in the Special Study area.  The Township would incur no costs under 
this scenario with the exception of the administration of the on-lot septic system maintenance 
system.  Taking into account that the property owner would need to connect from their building 
to the lateral provided by the Authority and then be charged a tapping fee to cover the collection 
and treatment components by the Authority, the cost to repair/replace an existing sand mound or 
install a new sand mound would be a more economical option to pursue. 
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A spreadsheet displaying the addresses, PINS, acreage, soil type,  and slopes has been prepared 
in Table 2.  This shows that the general soil conditions in the Special Study area are not 
conducive to conventional septic systems unless sand mounds or other acceptable systems are 
constructed.  The majority of the slopes in the area are acceptable for on-lot disposal systems.  
See the attached overall Soil Map prepared by GHD for the Special Study area.   

Conclusion 

As discussed earlier, due to the affordability issue for the previously chosen alternative and 
preliminary evaluation of other options to provide wastewater service to the Manada Oaks area 
in the western central portion of East Hanover Township and the proposed and existing changes 
to the developed areas both in and adjacent to East Hanover Township since the 2011 Act 537 
Sewage Facilities Plan, it is Glace’s recommendation that the Authority seriously consider 
evaluating the on-lot management alternative through this Special Study under the auspices of 
the existing 2011 Act 537 Plan.   The Township/Authority met with DEP concerning the existing 
approved 2011 Act 537 plan for this Special Study area and the Township/Authority have 
generally met the schedule, and DEP has agreed to a new schedule to further investigate the 
continuance of the on-lot management program for this Special Study area.  Enhancements to the 
Township’s existing on-lot septic management plan could be a combination of the following: 

1. Provide homeowner education pamphlet. 

2. Hold individual or group meetings with residents and Township approved septic haulers. 

3. Periodic testing of the private well water for fecal coliform; total coliform and nitrate. 

4. Increase pumping and inspection cycles. 

5. If nitrate levels are found to be in excess of 10 mg/l or other designated slightly lower level, 
the Township could require the installation of a nitrate removal system or a sand mound (if 
one is not already serving the property). 

6. Install screens and grease traps in septic tank influent line. 

7. The Township or Authority could establish a revolving fund to loan monies to homeowners 
faced with replacing or upgrading their on-lot septic facilities.  Pennvest also has a loan 
program to cover this type of on-lot septic system improvements. 

DEP has provided ample time for the Township/Authority to meet and further evaluate this 
option, with the final updated Special Study to be submitted to DEP in the first quarter of 2022.   

Based on field observations, SEO records over the past 6 years, relatively large lot sizes and soil 
suitability for septic disposal systems, it is our opinion that the current on-lot management 
program can be continued and closely monitored by the SEO, Township and Authority.  This 
will ensure that the on-lot systems are not degrading on a large scale to a point where public 
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sewers may be warranted or required in the future.  Given the relatively large lots and low 
densities, it will be more economical for the property owner to repair, upgrade or in the worst 
case replace their individual on-lot disposal field than to install public sewers.  If there is a trend 
in malfunctions in the drain fields, the Township/Authority may want to provide some 
enhancements to the on-lot management program such as the distribution of homeowner 
education pamphlets, individual and/or group meetings with the homeowners in the Special 
Study area, increase pumping and inspection cycles, install screens and grease traps and other 
related efforts.  Homeowners should be motivated to address any concerns or prevent 
unnecessary and premature failure of on-lot septic disposal systems due to the enormous cost of 
installing a public sewage system. 

The Township should consider the option of continued on-lot management of the sewage 
disposal systems.  Adoption of this Special Study by the Board of Supervisors, after required 
public notifications and hearings, should be approved and the resolution and supporting 
documents submitted to DEP’s planning section for their review and anticipated concurrence 
with the Study’s findings and conclusion to continue with the On-Lot Management Program for 
this Special Study Area of East Hanover Township. 

Attachments 

Attachment 1 – GHD Project Cost Estimate for Manada Oaks Area 

Attachment 2 – Glace 6/10/19 Second Opinion Review Letter Report 

Attachment 3 – EPA Proposed 2020 Financial Capability Assessment Guidance, September 2020 

Attachment 4 – EHT Current On-Lot Management System Ordinance 

Attachment 5 – Typical Costs of On-Lot Systems 

Attachment 6 – Maps of Alternatives 

Tables 

Table 1 – Comparison of Various Alternatives 

Table 2 – Listing of Properties in Special Study Area 

Table 3 – Opinion of Construction & Project Related Costs Indexed as of August 2021 
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TABLE 3 

SEWER AREAS DESIGNATED AS THE MANADA OAKS AREA 

(ALSO REFERRED TO AS AREA 4-F OR 2020 SERVICE AREA) 

OPINON OF CONSTRUCTION & PROJECT RELATED COSTS INDEXED AS OF AUGUST 2021 

 

Alternative Description Opinion of 
Construction Costs 

Opinion of 
Project Costs 

Comments 

Alternative A.1 & A.2 Sewer areas north of Route 
22 only 

 
- 

 
- 

 
Not calculated as it is part of Alternative 4F 

Alternative B.1 & B.2 Sewer areas south of Route 
22 only 

 
- 

 
- 

 
Not calculated as it is part of Alternative 4F 

Alternative 2 Connect to South Hanover 
Collection System along 
Manada Creek with 
treatment at Derry Township 

 
 
$14,210,665 

 
 
$16,332,475 

Less 6” force main from P.S. No 9 (13,000 L.F.) 
More easements and associated legal work  
Less Paving 
Need to have agreements with S. Hanover & 
Derry Townships 

Alternative 3 Connect to South Hanover 
Collection System via Sand 
Beach Road with treatment 
at Derry Township 

 
 
$15,673,345 

 
 
$17,465,595 

Less 6” force main from P.S. No. 9 (12,400 L.F.) 

Alternative 4F Combined Manada Oaks area 
with 4 pump stations and 
force main to the EHTMA 
Dairy Lane WWTP 

 
$16,606,000 

 
$18,612,480 

Previously Selected Option 
14,275 L.F. of force main from P.S. 9  
Treated at EHTMA plant 
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Alternative Description Opinion of 
Construction Costs 

Opinion of 
Project Costs 

Comments 

Alternative 5 Single force main heading 
west to West Hanover 
Township pump station with 
treatment at West Hanover 
WWTP 
• 5.A  Along south side of 

Route 22 
• 5.B  Along North 

Meadow Lane and north 
side of Route 22 

• 5.C  Along Carlson Road 

$15,162,150 
 
 
 
 
$15,257,688 
 
 
 
 
$14,999,950 

$17,178,450 
 
 
 
 
$17,273,988 
 
 
 
 
$17,006,830 

5.A - No crossing of Route 22, reduced force 
main from P.S. 9 and reduced size of P.S. 9 
In shoulder of Route 22  
Add $25,000 in PennDOT inspection 
 
5.B - Crossing of Route 22, reduced force main 
of P.S. 9 and reduced size of P.S. 9 
In shoulder of Route 22  
Add $25,000 in PennDOT inspection 
 
5.C - No crossing of Route 22, has 2 stream 
crossings, reduced force main from P.S. 9 and 
reduced size of P.S. 9 

Alternative 6 Force main heading east 
along Route 22 to existing 
EHTMA collection and 
treatment system 

 
$14,823,258 

 
$16,867,058 

Have involvement with Route 22 
Using multiple pump stations to get to EHTMA 
WWTP 
Added $50,000 in PennDOT inspection 

Alternative 7 Single force main heading 
east to South Crawford Road 
& Route 22 to existing  
EHTMA collection & 
treatment system 

 
 
$14,662,420 

 
 
$16,689,720 

Have minor involvement with Route 22 
Using multiple pump stations to get to EHTMA 
WWTP 
Added $25,000 in PennDOT inspection 

Alternative 8 Single force main heading 
north on Crawford and east 
on Meadow to Pheasant 
Road Pump Station to 
existing EHTMA collection & 
treatment system 

 
 
$14,582,000 

 
 
$16,588,880 

No involvement with Route 22 
Using multiple pump stations to get to EHTMA 
WWTP 

Alternative 9 Construction of a package 
66,000 gpd WWTP Permit 
Discharge to Manada Creek 
off Crooked Hill Road 

 
$14,969,168 

 
$17,087,048 

Eliminate P.S. 9 & P.S. 9 force main 
Add WWTP & 385 L.F. 8” PVC & related work 
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Alternative Description Opinion of 
Construction Costs 

Opinion of 
Project Costs 

Comments 

Alternative 10 Construction of a package 
66,000 gpd WWTP with 
Discharge to Manada Creek 
off Carlson Road 
• 10.A  - West side of 

Manada Creek 
• 10.B  East side of Manada 

Creek 

$15,864,187 
 

 
 
 
 
$15,703,449 

$18,181,787 
 

 
 
 
 
$17,876,829 

10.A - Reduced & redirected P.S. 9 force main  
Reduced size of P.S. No. 9 
Added Stream Crossings, paving 
Additional engineering for WWTP and 
additional property purchase cost 
 
10.B - Reduced & redirected P.S. 9 force main  
Reduced size of P.S. No. 9 
Added additional for paving, additional 
engineering for WWTP and additional 
property purchase cost 

Alternative 11 Continue with an On-Lot 
Management with possible 
enhancements 

 
$0 

 
$5,000 

May be ongoing costs for certain property 
owners and administrative costs for Township 
administrative staff 

Alternative 12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grinder pumps with Low-
Pressure Sewer System 
Mains with 5 Sub-Options 
• 12.A - Flow to W. Hanover 

pump station on Carlson 
Road with treatment at W. 
Hanover WWTP 

• 12.B - Flow to South 
Meadow Lane to tie-in 
near Timber Ridge Rd with 
treatment at E. Hanover 
WWTP 

• 12.C - Flow to Allentown 
Boulevard gravity tie-in via 
South Crawford Rd with 
treatment at E. Hanover 
WWTP 

• 12.D - Flow to Allentown 
Boulevard gravity tie-in via 
Allentown Blvd from South 
Mill Rd with treatment at 
E. Hanover WWTP 
 

 
 
 

$7,315,090 
 
 
 

$7,900,590 
 
 
 
 

$7,969,135 
 
 
 
 

$8,481,155 
 
 
 
 
 

 
 
 
$9,321,970 

 
 
 

$9,907,470 
 
 
 
 

$9,985,435 
 
 
 
 

$10,524,935 
 
 
 
 
 

 
 
 
12.A – Have 2 stream crossings 
Shortest distance to a connection point 
No additional crossing of Route 22 
Need an agreement with West Hanover 
12.B – Have 3 stream crossings 
No additional crossing of Route 22 
Multiple pump stations to the EHTMA WWTP 
 
 
12.C – Have 3 stream crossings 
Have involvement in shoulder of Route 22  
Multiple pump stations to the EHTMA WWTP 
 
 
12.D – Have 5 stream crossings 
Have longer involvement in shoulder of Rte 22 
Multiple pump stations to the EHTMA WWTP 
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Alternative 12  
(continued) 
 
 

• 12.E - Flow to Crooked Hill 
Road to new WWTP along 
Manada Creek 

 

$8,244,800 $10,253,810 12.E – No additional stream crossings 
No additional involvement in Route 22 
No additional pump stations for flows 
Reduce the need for P.S. 9 
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