
  
 

 
 

ACT 537 SEWAGE FACILITY PLAN-SPECIAL STUDY 
FOR POTENTIAL PUBLIC SEWER AREA 

 
 

 
Prepared For: 

Marion Township 
Berks County, Pennsylvania 

 
Prepared By: 

 
Hydraterra Professionals (HtP) 
1691 Horseshoe Pike, Suite 2 

Glenmoore, PA 19343 
 

 
 

Final Draft: February 1, 2024 
 

Project Number: MART22202 
 
 

 



Act 537 Sewage Facility Plan 
Special Study for Public Sewer Area 

Marion Township, Berks County 

Page 2 of 11 
 

 

Table of Contents 
 
EXECUTIVE SUMMARY ...............................................................................................................................................3 

PROJECT NARRATIVE .................................................................................................................................................4 

1. Current Act 537 Planning ...............................................................................................................................4 

2. Physical and Demographic Analysis ..............................................................................................................5 

3. Existing Sewage Facilities ..............................................................................................................................5 

4. Future Growth and Land Development ........................................................................................................6 

5. Equivalent Dwelling Unit (EDU) Evaluation ..................................................................................................6 

6. Expected Sewer Flow Rates ...........................................................................................................................6 

7. Alternative Analysis .......................................................................................................................................7 

A. Background .................................................................................................................................................7 

B. Sewer Design Comparison ..........................................................................................................................7 

C. Geotechnical Exploration and Evaluation ..................................................................................................7 

D. Low-Pressure Alternative ...........................................................................................................................8 

8. Efforts To Mitigate Costs ............................................................................................................................ 11 

 

Plates  
Plate 1 – Approved Public Sewer Area 
Plate 2 – Public Sewer Area Boring Location Key 
Plate 3 – Public Low-Pressure Alternative Concept Plan 

Appendices  
Appendix A – PADEP Official Plan Update Approval Letter (May 15, 2019) 
Appendix B – Ordinances and Resolutions  
Appendix C – EDU Evaluation  
Appendix D – Sewer Design Comparison 
Appendix E – Geotechnical Exploration and Evaluation Report 
Appendix F – 2011 Womelsdorf Sewer Authority (WSA) Agreement 
Appendix G – 2013 Womelsdorf Sewer Authority (WSA) Fee Schedule 
Appendix H – PNDI & PHMC Comments  
Appendix I – Publication  
Appendix J – Public Comments and Responses 
Appendix K – Municipal Resolution and Adoption 

 

 



Act 537 Sewage Facility Plan 
Special Study for Public Sewer Area 

Marion Township, Berks County 

Page 3 of 11 
 

EXECUTIVE SUMMARY 
 
The current planning effort has been prepared in accordance with PADEP guidelines. This Special Study 
focuses on the Public Sewer Area approved in the 2019 Act 537 Plan Update and considers the 
advantages and disadvantages of the Approved Alternative and a Low-Pressure Sewer Alternative for 
the potential Public Sewer Area. 
 
Except for Dutch Valley Food Distributors, Inc., a commercial business, in the western section of the 
Township and Stonecroft Village, a residential community, in the southeastern part of the Township, all 
areas of the Township are served by private on-lot disposal systems. A sewage needs analysis was 
conducted in 2006 by reviewing Township SEO records and performing a house-to-house survey. The 
potential Public Sewer Area was determined by the needs analysis.  
 
There has been limited development in the Township due to the significant amount of protected 
agricultural space. Future growth is expected to be minimal.  
 
The potential Public Sewer Area includes Phase 1.B and Phase 2 as described in the Act 537 Plan 
Update. The total potential Public Sewer Area includes approximately 300 EDUs or a project flow of 
67,500 GPD. 
 
Due to the exceedingly high costs associated with the Approved Alternative, the Township conducted 
several evaluations to determine feasibility.  A geotechnical exploration and evaluation concluded that 
significant rock could be encountered along the conveyance route to the Womelsdorf Sewer Authority 
(WSA) public sewer connection. The Alternative Analysis, including a present worth analysis, concludes 
that considerable savings could be realized by using a low-pressure sewer system to serve the potential 
Public Sewer Area.  
 
The individual tapping fees and a reimbursement fee for a previous upgrade to the WSA will add more 
than $3.6 million to the construction cost to provide public sewer to the potential Public Sewer Area. 
Construction costs and the WSA fees will translate to an equivalent connection fee of almost $50,000 
per EDU, nearly double the maximum PENNVEST Homeowner On-Lot Sewage Disposal and Lateral 
Repair Loan program funding offered to individual qualifying residents.  
 
Upon detailed analysis of the Township’s sewer needs, exploration of its geography, and estimates of 
the public sewer project costs, the Township believes that the public sewer project will only be feasible 
by securing State and Federal grants of no less than eight million dollars ($8,000,000).   
 
The Township has made recent applications for grant funding, received a partial grant award to 
complete the design, and has applied for an additional grant to complete a low-pressure sewer design.  
The Township plans to complete the low-pressure sewer design and apply for the necessary 
construction grants to complete the project.  

 
 

  



Act 537 Sewage Facility Plan 
Special Study for Public Sewer Area 

Marion Township, Berks County 

Page 4 of 11 
 

PROJECT NARRATIVE 
 

1. Current Act 537 Planning  

 

A. In May 2019, Marion Township received notice of the Official Plan Update approval dated May 

15th from the Pennsylvania Department of Environmental Protection (PADEP). The Plan Update 

approval provides for the installation of public sewer to serve areas of Stouchsburg Village, US 

422 area with Erdis Road, Upper Canal Road, Lower Canal Road, and Shady Cabin Circle (Public 

Sewer Area) through a combination of gravity and low-pressure sewer collection and pumping 

conveyance systems to the Womelsdorf Wastewater Treatment Plant (Approved Alternative). 

The remainder of the Township will continue to use on-lot sewage facilities for treatment. Please 

see the May 15, 2019, approval letter in Appendix A. 

 

B. The Official Plan Update provided three (3) alternatives for consideration: 

 

• Alternative 1 - “No Action Alternative”: Typically considered when there is no threat to public 

health or water resources.  

• Alternative 2 - “Continued Use of Existing OLDs”: Considered for areas outside the Public 

Sewer Area. 

• Alternative 3 - “Public collection conveyance and treatment”: Considered use of one sewage 

treatment plant to serve the Public Sewer Area. Alternative 3 was separated into four sub-

alternatives. 

o Alternative 3.a (Approved Alternative) – Collection and conveyance from the Public Sewer 

Area under the Tulpehocken Creek and into the Womelsdorf Sewer Authority public 

sewer around North 6th Street in Wolmelsdorf Borough.  

o Alternatives 3.b; 3.c; and 3.d – Considered the use of one municipally owned sewage 

treatment plant, as described in the Official Plan Update as the Feeg Tract; the Martin 

Tract, and the Brubaker Tract. It was determined that Alternatives 3.b through 3.d were 

not feasible due to the elevated costs required for property purchase and construction of 

treatment facilities. 

 

C. The Official Plan Update provides for the connection of the Public Sewer Area in two phases: 

 

• Phase 1.B includes properties in and around Stouchsburg Village, several commercial 

properties along US 422; Erdis Road; several properties on Sheridan Road; and properties 

along Canal Road around Shady Cabins Circle and the Shady Cabins Circle development. 

• Phase 2 includes all other properties in the Public Sewer Area.  

Please refer to Plate 1 for the Approved Public Sewer Area phases and location of the public 
sewer connection. 
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2. Physical and Demographic Analysis 

 

A. The following analysis is a summary of information provided in the Official Plan Update: 

 

1. The Township drains into two major drainage basins. The land in the northwestern section 

drains into the Little Swatara Creek subbasin. This is Phase 1.A of the Official Plan Update. 

The remainder of the Township drains into the Tulpehocken Creek.  

2. Over 80% of the Township is underlain by limestone formations. 

o The only properties with a potable water supply are those that exist within the 

Stonecroft Village. All the other properties within the Township obtain a potable water 

supply from privately owned wells. 

3. The Public Sewer Area is in the southeastern section of the Township. 

 

3. Existing Sewage Facilities 

 

A. The following description is a summary of the information provided in the Official Plan Update: 

 

1. Dutch Valley Food Distributors, Inc., a commercial business, is in the western section of the 
Township and is provided sewer service by the Tulpehocken Township system in Mt. Aetna. 
This is the only area of the Township served by Tulpehocken Township. 

2. Stonecroft Village, a residential community, in the southeastern part of the Township is 
provided public sewer service by the Womelsdorf Sewer Authority (WSA). 

3. All other areas of the Township are served by private on-lot disposal systems. 
4. A sewage needs analysis was conducted in 2006 by reviewing Township SEO records and 

performing a house-to-house survey. The Public Sewer Area was determined by the needs 
analysis.  

  
B. Sewage Management Program Ordinance 

 

1. In accordance with the May 15, 2019, PADEP Act 537 Official Plan Update approval letter, 

the Township has implemented a sewage management program ordinance requiring the 

regular pumping and observation of on-lot systems. The Township initiated the sewer 

management program in October 2021, setting the period for pumping and observation of 

District 1 from January 2022 until December 2023. As of January 12, 2024, the Township has 

received eighty-eight (88) observation reports. These reports have been logged into the 

system and will be included in the SMP 2023 Annual Report.   

2. In October 2023, the Township adopted Ordinance #2023-1, amending Ordinance No. 2019-

2. 

3. In November 2023, the Township adopted Resolution #2023-10, revising the SMP guidance 

booklet to specify the information and documentation the Pumpers/Haulers must provide 

to the Township.  
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4. A complete copy of Ordinance # 2023-1, Ordinance #2019-2, and Resolution #2023-10 are 

provided in Appendix B. 

 

4. Future Growth and Land Development 

A. According to the Official Plan, there has been limited development in the Township. Population 
increases from 2010 to 2020 were expected to be approximately 5%. Due to the significant 
amount of protected agricultural space, future growth is limited.  
 

5. Equivalent Dwelling Unit (EDU) Evaluation  

 

A. In December 2022, the Township completed an EDU Evaluation of the Public Sewer Area to 

determine the potential number of connections and EDUs in Phase 1.B and 2. The EDU evaluation 

concluded that: 

 

• Phase 1.B includes approximately 179 parcels serving approximately 202 EDUs. 

• Phase 2 includes approximately 54 parcels serving approximately 65 EDUs. 

• Phase 1.B and Phase 2 include approximately 233 parcels serving approximately 267 EDUs.  

• Allowing for a small amount of growth, a total of 300 proposed and future EDUs should be 

used to size the low-pressure sewer system serving the Public Sewer Area (approximately 

12% growth). 

A complete copy of the EDU Evaluation is provided in Appendix C.  
 

6. Expected Sewer Flow Rates 

 

A. Sewer flow rates for the public sewer areas were determined considering the 2020 US Census 

data showing an average of 2.5 persons per household in Marion Township and 90 gallons per 

day per capita or 225 gallons per EDU. Proposed and future flow rates were estimated as: 

 

Public Sewer Area EDUs Gallons Per Day (GPD) 

Phase 1.B Proposed 202 45,450 

Phase 2 Proposed 65 14,625 

Phase 1.B and Phase 2 Future 33 7,425 

Total Public Sewer Area 300 67,500 

 
B. Actual flow rates are expected to be less than the planned flow rates, particularly when using a 

completely low-pressure sewer system. 
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7. Alternative Analysis  
 
A. Background 

 

• As outlined in the Official Plan Update, the Township Public Sewer Area requires a small 
number of properties connect to Womelsdorf Sewer Authority (WSA) through a remote 
public sewer system. The majority of the 233 properties in need are more than two (2) miles 
from the WSA point of connection. 

• Due to the expensive costs associated with the Approved Alternative, the Township 
completed additional studies to develop a better understanding of a low-pressure sewer 
alternative available to serve the Public Sewer Area. 

 
B. Sewer Design Comparison 

 
In January 2023, the Township completed a Sewer Design Comparison of the Public Sewer Area 
comparing the Approved Alternative concept (combination gravity/ low-pressure sewer system) 
to a complete low-pressure sewer concept alternative (Low-Pressure Alternative). The 
comparison used the proposed and future flows from 300 EDUs of the Public Sewer Area and 
assumed the same point of connection into WSA.  
 
The Comparison: 
 

• Suggests that the location of the public pumping station should be reconsidered to reduce 
the amount of deep sewer required. 

• Identifies the need for and the cost of the deep sewers along Canal Road and the deep 
wet well for the public pumping station.  

• Considers the Township costs associated with operating the public pumping station. 

• Considers the individual costs associated with the purchase of the low-pressure grinder 
pumps and the maintenance required for operation. 

• Provides advantages and disadvantages of each alternative. 

A complete copy of the Sewer Design Comparison is provided in Appendix D. 

C. Geotechnical Exploration and Evaluation 

 
During the summer of 2023, a geotechnical exploration and evaluation report was completed on 
behalf of the Township by Hillis Carnes Engineering Associates, Inc. Thirty-seven (37) soil/rock 
borings along Canal Road were completed to determine the depth to bedrock. A Boring Location 
Key is provided in Plate 2. A table provided on the Key shows the boring number, drilled depth, 
depth to bedrock, and the approximate depth of gravity sewer at the boring.  

 
 
The complete geotechnical exploration and evaluation report is included in Appendix E. Section 
4 of the report provides evaluations and recommendations and is summarized as follows: 
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• Auger probes performed along the southern side of Canal Road between Main Street and 
Sheridan Road obtained auger refusal on the apparent top of bedrock ranging from 2.6 to 
7.5 feet below existing site grades, indicating a very shallow bedrock.  

• Auger probes and test borings performed along the southern side of Canal Road between 
Sheridan Road and Shady Cabin Lane obtained auger refusal ranging from 4.2 to 11.0 feet 
in depth below existing site grades, indicating a shallow and variable bedrock surface.  

• It should be noted that based on the results of the boring program and review of 
published geological data, the project site is underlain by Karst geology, resulting in a 
pinnacled bedrock surface. The irregularity of the rock surface means that the elevation 
of the rock surface can vary over even a short lateral distance. Therefore, the potential 
exists for bedrock to be encountered at elevations that vary significantly from the 
elevation in which bedrock was encountered in the boring program. 

• Excavation difficulties are anticipated to increase with increased depth; oversized 
equipment and special excavation techniques may be necessary. 

 
Given these and other evaluations and recommendations included in the Geotechnical Report, 
the depth and width of the sewer excavations will drastically increase construction costs.  

 
D. Low-Pressure Alternative 

 
The Low-Pressure Alternative will decrease the depth of sewer required and eliminate the need 
for a publicly owned pumping station. Pipe lengths required for the low-pressure alternative 
will be similar to the Approved Alternative; both are approximated to be 26,000 feet.  
 
Pipe diameters for the Approved Alternative will include 4-inch private laterals, 6-inch public 
sewer stubs, and an 8-inch sewer main. Pipe diameters for the Low-Pressure Alternative will be 
reduced including 1-1/4-inch pressure sewer laterals and 2-inch to 4-inch pressurized sewer 
main.  
 
Please refer to Plate 3 for the Low-Pressure Alternative concept plan. 
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E. Present Worth Analysis of Approved Alternative vs. Low-Pressure Alternative 

A present worth analysis was prepared for 267 EDUs considering a 20-year life cycle for the two 
alternatives. Conceptual construction costs are based on information received from pipeline and 
equipment vendors and contractors.  
 
1. Approved Alternative: Publicly owned conventional gravity sewer service draining to a 

publicly owned sewage pumping station with conveyance to the point of connection with the 

WSA public sewer system. Several individually owned grinder pumps are proposed to provide 

sewerage from remote and/or low-lying areas. These individually owned grinder pumps are 

not included in the present worth analysis to simplify the analysis.  

Present Worth Approved Alternative20(PWAA) 
 

Construction Costs  
Annual Operating Costs  
10-year Pump Maintenance  
15-year Control Panel Replacement  
20-year Pump Replacement  

= $14,600,000 

= $19,700 

= $20,000 

= $15,000 

= $30,000 

PWAA  = $14,600,000 + ($19,700 x 20) + $20,000 + $15,000 + $30,000 
 = $15,059,000 

 

2. Low-Pressure Alternative: Individually owned low-pressure sewer grinder pumps connecting 

into a publicly owned low-pressure sewer system with a pressurized discharge to the point of 

connection with the WSA public sewer system. The Public Sewer Area is considered to include 

267 EDUs and use 233 individual grinder pumps. 

 

Present Worth Low-Pressure Alternative20(PWLPA) 

  

Construction Costs     = $9,700,000 

Annual Electric Costs     = $25 x 233 Units = $5,825 

Annual Pump Maintenance    = $100 x 233 Units = $23,300 

10-year Pump Maintenance    = $900 x 233 Units = $ 209,700 

20-year Pump Replacement    = $4,200 x 233 Units = $ 978,600 

PWLPA  = $9,700,000 + ($5,825 x 20) + ($23,300 x 20) + $209,700 + $978,600 
    = $11,470,800  

 

Assuming the connection of 233 grinder pumps the Low-Pressure Alternative could save 
each connection $15,400 over the 20-year lifespan.  
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F. WSA Tapping Fee, Reimbursement Fee, and User Fee 

The Official Act 537 Plan Update provided estimates for the construction costs associated with 
the Approved Alternative. Individual tapping fees, user fees, and a reimbursement fee for 
previous WSA upgrades applicable to the Marion Township connection were discussed in a 
2011 Agreement, included in Appendix F.  
 
Tapping fees for connection to the WSA sewer system and a reimbursement fee for previous 
upgrades were agreed upon in the 2011 Agreement. A report from the WSA engineer, as of 
January 2, 2024, suggests that the WSA is considering 1) raise tapping fees significantly, to no 
more than $10,790.80 per EDU based on a recently completed rate study and 2) charge a 
reimbursement fee of $770,520 to Marion Township for the proposed connections to the WSA 
system. The Township is legally obligated to pay WSA those amounts pursuant to the 2011 
Agreement; however, the parties are attempting to negotiate that Agreement to secure a 
reduced-price bulk rate for the Marion Township users. Fees presented below are consistent 
with the report from the WSA engineer.  
 
A copy of the quarterly user fees was obtained from the Womelsdorf Borough website and is 
included in Appendix G. A minimum quarterly fee of $58.75, or a minimum annual fee of 
$235.00, is provided in the fee schedule. 

 
G. Low-Pressure Alternative Overall Costs  

Overall costs associated with the Low-Pressure Alternative1 are estimated below: 
 

Public Low-Pressure Sewer Main/Appurtenances $7,742,000 

Private Low-Pressure Sewer Lateral and Individual 
Grinder Pump 

$1,958,000 

WSA Tapping Fee $2,881,000 

WSA Reimbursement $770,520 

Total Overall Cost Estimate $13,351,520 

Total Equivalent Individual Cost Estimate $50,000 
 1Assuming 233 Connections, 267 EDUs 

 

According to the PennVest website, Township residents may be eligible to finance up to $25,000 

of the total equivalent cost through a Pennsylvania Housing Finance Agency loan (PHFA). 

Township residents may also be eligible to finance the balance through conventional lending. 

Based on a 2023 published PHFA rate of 1.75% and an average 20-year lending rate of 7% for 

2023, the monthly payments to finance the overall costs are as follows: 

Approximate PHFA payment  = $123.53 

Approximate Conventional payment = $193.82 

Total each monthly payment   = $317.35 
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8. Efforts To Mitigate Costs  

Marion Township faces an intricate challenge in designing a feasible public sewage system 
alternative, with geotechnical realities and ever-increasing costs prompting a shift in project design, 
scope, cost, and direction. To this end, Marion Township’s ongoing substantial financial commitment 
to the project is in effort to contain costs by moving forward with a best-fit design and exploring all 
avenues of potential funding, including grant application and viability of low-interest loan financing.  
 
The Township has initiated design efforts by 1) completing an EDU evaluation; 2) completing a design 
comparison; and 3) applying for and obtaining a partial grant for the Approved Alternative (gravity 
sewer with public pump station) in 2022. Most of the grant award was applied to a geotechnical 
exploration and evaluation and physical survey of the Public Sewer Area. Unfortunately, as described 
above, significant rock is likely to be encountered along the conveyance route, exacerbating the cost 
of both public sewer alternatives.  
 
In September 2023, Marion Township applied for an additional grant to complete the Low-Pressure 
Alternative design. The Township is hopeful of being awarded the full grant amount in 2024 and is 
eager to complete the Low-Pressure Alternative design.  
 
However, the high future construction costs and expected WSA fees remain a major barrier, as the 
relatively small number of connections means equivalent individual costs would be astronomical. It 
is reported that a significant proportion of residents within Stouchsburg Village, who comprise 
many potential connections into the system and the majority of taxpayers in the Township, are 
retirees on fixed incomes or disability. 
 
The Township itself faces significant project budget constraints exacerbated by a small annual 
budget of $600,000 due to its limited tax base. Knowing this situation, community support for 
obtaining grant funding has gained substantial momentum and public interest.  
 
Depending on the cost of construction and WSA fees in place at the time of construction, grants of 
at least $8,000,000 will be required to reduce the cost of an equivalent individual connection to a 
more reasonable fee of approximately $20,000 each opposed to the current $50,000 calculation.  
 
Notably, while the PENNVEST Homeowner On-Lot Sewage Disposal and Lateral Repair Loan program 
provides low-cost financing for first-time sewer connections, individual homeowners are only eligible 
to receive up to a maximum of $25,000 and must qualify for credit approval of a loan. Participation 
in the Community Development Block Grant Program (CDBG) must be approved by the Berks County 
Board of Commissioners and funds can only be used to offset eligible residential connection fees. 
However, even if approved, Berks County would not have CDBG Program grant funds available until 
2025 to help pay the connection fee on behalf of low and moderate-income residents. 
 
Without substantial construction grant funding, many residents would simply not be able to afford 
the requisite sewer connection fees. The Low-Pressure Alternative would consequently be 
substantially unfunded and thereby rendered infeasible from a financing perspective.  
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1. Executive Summary 

 

In November 2022, an Equivalent Dwelling Unit (EDU) evaluation was performed for Marion 

Township (Township). The objective was to determine the number of lots in the approved Act 

537 Plan Sewer Service Area (Service Area) and  

1) Lots that currently have at least one dwelling unit and;  

2) Lots that could be improved with more than the current number of dwelling units. 

Each dwelling unit was assumed to be one (1) EDU regardless of building type and would create 

225 gallons per day of sewage flow. Under the approved Act 537 Plan the sewage is to be sent to 

through a combination of gravity and lower pressure sewers with connection to the Womelsdorf 

Wastewater Treatment Plant (WWTP). 

The EDU evaluation will assist in determining: the capacity required at the WWTP, the type of 

public sewer system best suited to convey the public sewer, and the associated cost for each 

connection.  

A variety of electronic resources were used to collect lot information and a drive-through of the 

Service Area was completed to visually confirm the electronically collected information of the 

lots.  

It was determined that the Service Area contains: 

• 233 total lots; 

• approximately 267 existing EDUs; 

• approximately 300 potential future EDUs.  

The following sections provide additional details of the Service Area and the process in which lot 

information was collected and evaluated.  

2. Service Area 

 

The Service Area is primarily located in the southern part of the Township and includes 

Stouchsburg Village, US 422 area with Edris Road, Upper Canal Road, Lower Canal Road, and 

Shady Cabins. Boundaries of the Service Area are shown in Attachment 1 (Map 11B - Proposed 

Public Sewer for Phase 1B and 2).  
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3. Collection of Lot Information 

 

A number of resources were utilized to assess existing and potential EDUs for lots within the 

Service Area, and they are as follows:  

• Google Earth & Google Maps: lots were observed from aerial and street views which 

allowed for identification of multiple front doors, mailboxes, electrical & gas services, and 

potential dwelling units on the lots. 

 
• County of Berks Assessment Parcel Viewer: provided lot boundaries, as well as zoning 

classifications, lot acreage, number of structures from aerial imagery, and homeowner 

information. Zoning classifications were used to determine potential EDUs based on 

possible future usage.  

 
• Zillow: Number of bedrooms & bathrooms were identified for a number of lots, aiding in 

the estimating of existing EDUs. Property lines, photos from inside and outside of the 

house, and homeowner notes also provided insight into any additions or detached 

improvements.  

 
• Marion Twp. Act 537 Plan Sewage Needs Analysis (from 2005): Scanned pages provided 

additional information on several lots that were in question. Homeowners completed a 
survey with parcel information like EDUs.   
 

Act 537 information provided the division of the Service Area into three (3) zones. ArcMap (GIS) 

was used to count and qualify the number of lots and EDUs in each of the three zones.  An excel 

spreadsheet was used to collect the information and show the total data collection for each lot 

in the area (233 total). The spreadsheet, shown as Attachment 2, includes the number of 

structures, existing & potential EDUs, and additional lot information. This spreadsheet shows 

compiled data gathered from electronic and on-site observation. 

4. Evaluation of Lot Information 
 

Following the electronic assessment of service area, approximately 40 lots required a site visit to 

verify existing and potential future EDUs. On November 23, 2022, a driving site visit was 

conducted to observe conditions of the lots in question.  

Of the 233 existing lots, it was determined that approximately:  

• At least 14 were identified with no current dwelling units; 

• 23 were identified as currently having 2 or more dwelling units; 

• 7 were identified as currently having 3 or more dwelling units; 

• 22 were zoned as commercial use lots;  



3 
 

• 4 were identified as farm use; 

• Additionally, it was determined that 4050 Conrad Weiser Parkway has an existing EDU 

count of 13 with a potential for 15 or more EDUs and may require additional inquiry. This 

lot has a motel, restaurant, and single-family home.   

Based on the findings from the driving site visit and lot information accumulated in Attachment 

2, three (3) maps were developed in ArcGIS which are Attachments 3 and 4.  

Attachment 3 shows the existing EDU count for every lot in the Service Area. All lots are shown 

with a different color representing the number of associated EDUS. EDU counts range from 0 to 

13. Land Use designations and Zoning Classifications can also be show through visual 

representation.  

Attachment 4 shows the future potential EDUs for the Service Area. By assessing each parcel, a 

determination was made about the potential for additional development which may increase the 

EDU count. This map shows EDU counts that range from 0 to 15.  

 
 



 

Attachment 1 

MAP 11B – Proposed Public Sewer – Phase 1B & 2 
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Lot No. Site Address Existing  EDUs Potential EDUs

Zoning 

Classification 

(Berks Co. GIS)

Land Use Code 

(Berks Co. GIS)
Notes Zillow

Type of Land Use 

(per Act 537 Plan)

Lot 

Acreage

Min Area Required by 

Zoning Class (acres)

1 157 MAIN ST 1 1 R 111 garage in back, not in-law suite N/A LDR 2.34 1.0

2 153 MAIN ST 1 1 R 112 5 bed / 1 bath TC 0.42 0.09 to 0.46

3 151 MAIN ST 1 1 EXEMPT 191 4 bed / 2 bath TC 0.29 0.09 to 0.46

4 149 MAIN ST 1 1 R 112 3 bed / 1.5 bath TC 0.25 0.09 to 0.46

5 147 MAIN ST 1 1 R 111 4 bed / 2 bath TC 0.31 0.09 to 0.46

6 143 MAIN ST 1 2 R 112 One definite house with large barn structure in back of lot 3 bed / 2 bath TC 0.9 0.09 to 0.46

7 141 MAIN ST 1 1 R 111 5 bed / 1.5 bath TC 0.51 0.09 to 0.46

8 135 MAIN ST 1 1 R 112  garage structure in back (multi level)- not in law suite 3 bed / 1 bath TC 0.3 0.09 to 0.46

9 131/133 MAIN ST 1 2 C 3326 five structures, two mailing addresses on parcel N/A TC 0.3 0.09 to 0.46

10 129 MAIN ST 1 1 R 112 Large garage structure in back (multi level) 4 bed / 2 bath TC 0.29 0.09 to 0.46

11 127 MAIN ST 1 1 R 112 Large garage/ barn structure in back (multi level) 3 bed / 1 bath TC 0.27 0.09 to 0.46

12 121 / 123 MAIN ST 2 2 R 112 two clear front doors and two clear mailboxes 3 bed / 3 bath TC 0.46 0.09 to 0.46

13 119 or 117 MAIN ST 1 2 R 112 Two distict front doors- looked to be just one unit 5 bed / 1 bath TC 0.8 0.09 to 0.46

14 113 MAIN ST 1 1 R 112 Large garage / barn structure in back (multi level) 4 bed / 2 bath TC 0.21 0.09 to 0.46

15 111 MAIN ST 1 1 R 112 Large garage / barn structure in back (multi level) 4 bed / 2 bath TC 0.3 0.09 to 0.46

16 109 MAIN ST 1 1 R 112 3 bed / 1 bath TC 0.3 0.09 to 0.46

17 107 MAIN ST 1 1 R 112 5 bed / 1.5 bath TC 0.32 0.09 to 0.46

18 105 MAIN ST 1 1 R 112 3 bed / 2bath TC 0.32 0.09 to 0.46

19 103 MAIN ST 2 3 R 133 clear second unit livable N/A TC 0.45 0.09 to 0.46

20 101 MAIN ST 1 1 R 111 Large garage / barn structure in back (multi level) 4 bed / 1 bath TC 0.39 0.09 to 0.46

21 99 MAIN ST 1 1 R 111R 2 bed / 1 bath TC 0.15 0.09 to 0.46

22 97 MAIN ST 1 1 R 112R 2 bed / 1 bath TC 0.16 0.09 to 0.46

23 95 MAIN ST 1 1 R 112R 4 bed / 1 bath TC 0.3 0.09 to 0.46

24 93 MAIN ST 1 1 R 111 2 bed / 1 bath TC 0.17 0.09 to 0.46

25 91 MAIN ST 1 1 R 111 TC 0.17 0.09 to 0.46

26 89 MAIN ST 1 1 R 111 TC 0.19 0.09 to 0.46

27 87 MAIN ST 1 2 R 116 Appears to be one large unit, rather than separate units 7 bed / 3 bath TC 0.28 0.09 to 0.46

28 85 MAIN ST 1 1 C 5129 Marion Fire Co. N/A TC 0.31 0.09 to 0.46

29 83 / 81 MAIN ST 2 2 R 132 Two clear front doors labeled "81" and "83" TC 0.29 0.09 to 0.46

30 MAIN ST (Easement) 0 0 C 2303 TC 0.3 0.09 to 0.46

31
4110 CONRAD WEISER PY / 75 MAIN ST 2 2 C & R 4101 1 SFR House AND" Twilight Acres Creamery & Bakery" N/A TC 0.5 0.09 to 0.46

32 73 MAIN ST 1 1 R 112 TC 0.43 0.09 to 0.46

33 71 MAIN ST 1 1 R 132 TC 0.36 0.09 to 0.46

34 69 MAIN ST 1 1 R 111 3 bed / 1 bath TC 0.18 0.09 to 0.46

35 67 MAIN ST 1 1 R 111 TC 0.18 0.09 to 0.46

36 414 MARION DR 2 3 R 111 Multi family home (414 & 416 Marion Dr.) 6 bed / 3 bath TC 0.34 0.09 to 0.46

37 65 MAIN ST 1 1 R 132 TC 0.16 0.09 to 0.46

38 63 MAIN ST / 61 MAIN ST 2 3 R 132 Appears to be two separate units, no information online N/A TC 0.22 0.09 to 0.46

39 CONRAD WEISER PY (not developed) 0 0 R 100A TC 0.14 0.09 to 0.46

40 CONRAD WEISER PY (not developed) 0 0 R 100A TC 0.25 0.09 to 0.46

41 4225 / 4221 CONRAD WEISER PY 2 2 C 4280 Weiler's Produce Building, plus additional house possibly? N/A HC 18.37 0.46 to 1

42 4201 CONRAD WEISER PY 1 1 C 4280 Weiler's Garage- one structure N/A HC 2.69 0.46 to 1

43 CHURCH RD 0 0 FARM 800 HC 22.62 0.46 to 1

44 4127 CONRAD WEISER PY 1 1 E 9940 Fire Co. - structure N/A HC 1.41 0.46 to 1

Marion Township Service Area EDU Evaluation
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Lot No. Site Address Existing  EDUs Potential EDUs

Zoning 

Classification 

(Berks Co. GIS)

Land Use Code 

(Berks Co. GIS)
Notes Zillow

Type of Land Use 

(per Act 537 Plan)

Lot 

Acreage

Min Area Required by 

Zoning Class (acres)

45 4119 CONRAD WEISER PY 2 2 C 4104 Appears to be two businesses, no additional information online N/A HC 1.06 0.46 to 1

46 4113 CONRAD WEISER PY 1 3 C 4271 Mangat Family Dentistry - structure N/A HC 2.69 0.46 to 1

47 160 MAIN ST 1 1 R 111 5 bed / 6 bath HC 3.33 0.46 to 1

48 148 MAIN ST 1 1 R 132 3 bed / 2 bath TC 0.23 0.09 to 0.46

49 146 MAIN ST 1 1 R 111 3 bed / 1 bath TC 0.26 0.09 to 0.46

50 144 MAIN ST 1 1 R 111 TC 0.26 0.09 to 0.46

51 138 MAIN ST 1 1 R 133 large, multi story barn in back of property- could be livable 5 bed / 3 bath TC 0.55 0.09 to 0.46

52 136 MAIN ST 1 1 R 111 large, multi story barn in back of property- could be livable 4 bed / 1.5 bath TC 0.31 0.09 to 0.46

53 134 MAIN ST 1 1 R 111 large, multi story barn in back of property- could be livable 3 bed / 1 bath TC 0.39 0.09 to 0.46

54 130 MAIN ST 1 1 R 111 large, multi story barn in back of property- could be livable 2 bed / 1 bath TC 0.18 0.09 to 0.46

55 126 MAIN ST / 128 MAIN ST 1 2 R 133 two units N/A TC 0.33 0.09 to 0.46

56 122 MAIN ST 1 1 R 112 4 bed / 1.5 bath TC 0.26 0.09 to 0.46

57 120 MAIN ST 1 1 R 111 3 bed / 1 bath TC 0.27 0.09 to 0.46

58 118 MAIN ST 1 1 R 113 3 bed / 1 bath TC 0.28 0.09 to 0.46

59 116 R MAIN ST 1 1 C 4241 Restaurant - could be closed, but unclear 4 bed / 1 bath TC 0.11 0.09 to 0.46

60 116 MAIN ST 1 1 C 4241 N/A TC 0.19 0.09 to 0.46

61 112 MAIN ST / 114 MAIN ST 2 2 R 144 two clear units 112 and 114 5 bed / 2 bath TC 0.22 0.09 to 0.46

62 110 MAIN ST 1 1 R 112 3 bed / 1 bath TC 0.27 0.09 to 0.46

63
106  / 106R / 104 / 102 / 100 MAIN ST 5 5 R 162

106 & 106 R is one building. 100, 102, 104 is second building (5 

units)
N/A TC 0.53 0.09 to 0.46

64 96 MAIN ST 1 1 R 161 two front doors, but apprears to just be one unit 4 bed / 2 bath TC 0.33 0.09 to 0.46

65 94 MAIN ST 1 1 R 111 6 bed / 1.5 bath TC 0.3 0.09 to 0.46

66 86 MAIN ST 3 3 C 4220 appears to be 2-3 units, no additional information online N/A TC 0.39 0.09 to 0.46

67 82 MAIN ST 1 1 R 115 TC 0.22 0.09 to 0.46

68 80 MAIN ST 1 1 R 144 TC 0.19 0.09 to 0.46

69 78 MAIN ST 1 1 R 144 large, multi story barn in back of property- could be livable 4 bed / 2 bath TC 0.31 0.09 to 0.46

70 76 MAIN ST 1 1 R 111 TC 0.27 0.09 to 0.46

71 74 MAIN ST 1 1 R 111 TC 0.15 0.09 to 0.46

72 72 MAIN ST 1 1 R 111 TC 0.15 0.09 to 0.46

73 70 MAIN ST 1 1 R 144 3 bed / 1 bath TC 0.32 0.09 to 0.46

74 68 MAIN ST 1 1 R 114 4 bed / 3 bath TC 0.3 0.09 to 0.46

75 426 WATER ST 1 1 R 101 ? 6.02 -

76 412 WATER ST 1 1 R 111 TC 0.83 0.09 to 0.46

77 420 S WATER ST 1 1 E 9940 TC 5.89 0.09 to 0.46

78 4061 CONRAD WEISER PY 1 1 C 4260 Keppley's Tire Center N/A HC 1.27 0.46 to 1

79 4055 CONRAD WEISER PY 1 1 C 4282 Restaurant N/A HC 1.31 0.46 to 1

80 4045 / 4049 CONRAD WEISER PY 2 2 C 3325 Auction place, plus one possible house N/A HC 2.86 0.46 to 1

81

4009, 4017, 4019, 4021, 4023 CONRAD 

WEISER PY
6 6 C 4280 Business Center (with 6 separate businesses) N/A HC 6.07 0.46 to 1

82 4005 CONRAD WEISER PY 1 1 R 101 HC 1.78 0.46 to 1

83 3995 CONRAD WEISER PY 1 1 R 101 HC 1.18 0.46 to 1

84 3989 CONRAD WEISER PY 1 1 R 101 HC 0.97 0.46 to 1

85 3983 CONRAD WEISER PY 1 1 R 105A HC 0.96 0.46 to 1

86 3977 CONRAD WEISER PY 1 1 R 105 HC 1.18 0.46 to 1

87 3965 CONRAD WEISER PY 1 1 R 112 4 bed / 2 bath HC 2.98 0.46 to 1

88 3945 CONRAD WEISER PY 1 1 R 801 3 bed / 2 bath HC 7.75 0.46 to 1

89 CONRAD WEISER PY 0 1 R 100A HC 3.25 0.46 to 1

90 23 EDRIS RD 1 1 R 105B HC 0.57 0.46 to 1

91 19 EDRIS RD 1 1 R 105B HC 0.59 0.46 to 1

92 15 EDRIS RD 1 1 R 102 HC 0.59 0.46 to 1

93 11 EDRIS RD 1 1 R 105B HC 0.46 0.46 to 1
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Lot No. Site Address Existing  EDUs Potential EDUs

Zoning 

Classification 

(Berks Co. GIS)

Land Use Code 

(Berks Co. GIS)
Notes Zillow

Type of Land Use 

(per Act 537 Plan)

Lot 

Acreage

Min Area Required by 

Zoning Class (acres)

94 7 EDRIS RD 1 1 R 102 HC 0.89 0.46 to 1

95 520 SHERIDAN RD 1 1 R 102 2 bed / 1 bath HC 1 0.46 to 1

96 3 EDRIS RD 1 1 R 102 HC 0.86 0.46 to 1

97 20 EDRIS RD 1 1 R 101 large, multi story garage in front of property- could be livable 3 bed / 2 bath HC 1.13 0.46 to 1

98 16 EDRIS RD 1 1 R 101 HC 1.07 0.46 to 1

99 8 EDRIS RD 1 1 R 105A HC 1.01 0.46 to 1

100 4 EDRIS RD 1 1 R 102 HC 1.07 0.46 to 1

101 3919 CONRAD WEISER PY 1 1 R 102 HC 0.33 0.46 to 1

102 3917 CONRAD WEISER PY 1 1 R 101 HC 0.37 0.46 to 1

103 3913 CONRAD WEISER PY 1 1 R 105A 3 bed / 3 bath HC 1.03 0.46 to 1

104 3907 CONRAD WEISER PY 1 1 R 105A HC 1.05 0.46 to 1

105 3901 CONRAD WEISER PY 1 1 R 102 3 bed / 2.5 bath HC 0.69 0.46 to 1

106 59 MAIN ST 1 1 R 111 large garage structure next to house 3 bed / 1 bath TC 0.71 0.09 to 0.46

107 57 MAIN ST 1 1 R 111P 2 bed / 1 bath TC 0.28 0.09 to 0.46

108 55 MAIN ST 1 1 R 111 3 bed / 1 bath TC 0.35 0.09 to 0.46

109 53 MAIN ST / 51 MAIN ST 2 2 R 132 two clear mail boxes and front doors N/A TC 0.39 0.09 to 0.46

110 49 MAIN ST 1 1 R 111 two clear mail boxes and front doors- no additional info 5 bed / 1 bath TC 0.41 0.09 to 0.46

111 45 MAIN ST 1 1 R 111 3 bed / 1.5 bath TC 0.41 0.09 to 0.46

112 43 MAIN ST 1 1 R 113 3 bed / 1 bath TC 0.43 0.09 to 0.46

113 4050 /4056 Conrad Weiser PY 13 15 C 4223

Motel (0.5 EDU/ room x 13 units) 1 edu for restaurant, 1 edu for 

house, 1 edu auto repair bldg,  6 unit motel on other side  N/A HC 2.29 0.46 to 1

114 41 MAIN ST 1 1 R 101 2 bed / 1 bath TC 0.62 0.09 to 0.46

115

37 MAIN ST / 35 MAIN ST 4 4 R 132
Large farm land, not zoned as F. Multi units in building 1, possible 

additional house
N/A TC / HC (parcel split 7.79 0.09 to 1

116 4030 CONRAD WEISER PY 1 1 C 4101 Hi-Way Meat Market N/A HC 0.57 0.46 to 1

117 901 CANAL RD 1 1 R 102 HC 1.35 0.46 to 1

118 895 CANAL RD 1 1 R 101 3 bed / 2.5 bath HC 1.33 0.46 to 1

119 889 CANAL RD 1 1 R 105A 3 bed / 2 bath HC 1.36 0.46 to 1

120 883 CANAL RD 1 1 R 105A HC 1.41 0.46 to 1

121 877 CANAL RD 1 1 R 105A HC 1.5 0.46 to 1

122 871 CANAL RD 1 1 R 101 HC 1.32 0.46 to 1

123 861 CANAL RD 1 1 R 111 HC 1.76 0.46 to 1

124 855 CANAL RD 1 1 R 106 HC 1.61 0.46 to 1

125 851 CANAL RD 0 1 R 101
open field- but google aerial shows house being built- no 

additional info
HC 1.3 0.46 to 1

126 847 CANAL RD 1 1 R 111 HC 1.1 0.46 to 1

127 CANAL RD 0 1 R 100B field HC 1.08 0.46 to 1

128 CONRAD WEISER PY 0 1 R 153 field HC 4.6 0.46 to 1

129 490 SHERIDAN RD 1 1 R 111 HC 0.56 0.46 to 1

130 805 CANAL RD 1 1 R 102 HC 0.63 0.46 to 1

131 33 MAIN ST 1 1 R 111 2 bed / 1 bath TC 0.26 0.09 to 0.46

132 31 MAIN ST 1 1 R 101 3 bed / 1 bath TC 0.25 0.09 to 0.46

133 29 MAIN ST 1 1 R 101 TC 0.27 0.09 to 0.46

134 27 MAIN ST 1 1 R 102 TC 0.31 0.09 to 0.46

135 23 MAIN ST 1 1 R 150 TC 0.75 0.09 to 0.46
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Lot No. Site Address Existing  EDUs Potential EDUs

Zoning 

Classification 

(Berks Co. GIS)

Land Use Code 

(Berks Co. GIS)
Notes Zillow

Type of Land Use 

(per Act 537 Plan)

Lot 

Acreage

Min Area Required by 

Zoning Class (acres)

136 21 MAIN ST 1 1 R 111 includes large multi level garage with loft- not in law suite 3 bed / 3 bath TC 0.52 0.09 to 0.46

137 19 MAIN ST 1 1 R 121C TC 0.16 0.09 to 0.46

138 17 MAIN ST 1 1 R 121C TC 0.17 0.09 to 0.46

139 15 MAIN ST 1 1 R 113 TC 0.3 0.09 to 0.46

140 STOUCHSBURG RD 0 0 R 100A TC 0.42 0.09 to 0.46

141 11 MAIN ST 1 1 R 111 TC 0.46 0.09 to 0.46

142 7 MAIN ST 1 1 R 107 TC 0.46 0.09 to 0.46

143 904 CANAL RD 1 1 R 101 TC 0.51 0.09 to 0.46

144 900 CANAL RD 1 1 R 105A TC 0.85 0.09 to 0.46

145 1355 WILLIAM PENN BL 2 3 FARM 801P 3 large structures, all possibly livable 4 bed / 1 bath LDR 13.03 1

146 844 CANAL RD 1 1 R 124 LDR 1.99 1

147 836 CANAL RD 1 1 R 102 LDR 1.44 1

148 830 CANAL RD 1 1 R 102 LDR 1.34 1

149 824 CANAL RD 1 1 R 102 LDR 1.41 1

150 818 CANAL RD 1 1 R 105B LDR 0.89 1

151 808 CANAL RD 1 1 R 105A LDR 2.18 1

152 802 CANAL RD 1 1 R 106 2 bed / 1 bath LDR 0.86 1

153 468 SHERIDAN RD 1 1 R 111 LDR 0.61 1

154 464 SHERIDAN RD 1 1 R 101 LDR 5.1 1

155 66 MAIN ST 2 2 R 133 N/A TC 0.31 0.09 to 0.46

156 64 MAIN ST 1 1 R 111 TC 0.15 0.09 to 0.46

157 62 MAIN ST 1 2 C 5180 Commercial- could be a bar N/A TC 0.21 0.09 to 0.46

158 60 MAIN ST 1 1 R 112 TC 0.25 0.09 to 0.46

159 58 MAIN ST 1 1 R 111 TC 0.27 0.09 to 0.46

160 56 MAIN ST 1 1 R 111 TC 0.27 0.09 to 0.46

161 54 MAIN ST 1 1 R 144 TC 0.27 0.09 to 0.46

162 52 MAIN ST 1 1 R 111 large, multi story barn in back of property- could be livable 3 bed / 1.5 bath TC 0.27 0.09 to 0.46

163 48 MAIN ST 1 1 R 111 3 bed / 2 bath TC 0.29 0.09 to 0.46

164 46 MAIN ST 1 1 R 144 3 bed / 1 bath TC 0.28 0.09 to 0.46

165
44 MAIN ST / 42 MAIN ST 2 2 R 132 two clear front doors with 42 & 44 on them, with mailboxes N/A TC 0.31 0.09 to 0.46

166 40 MAIN ST 1 1 R 111 TC 0.41 0.09 to 0.46

167 38 MAIN ST 1 1 C 5101 Church TC 0.79 0.09 to 0.46

168 34 MAIN ST 8 8 C 4200 Apartment Complex - appears to be 6 individual units
2 bed / 1 bath (per 

unit)
TC 2.18 0.09 to 0.46

169 349 SCHARFF RD 1 1 R 145 TC 3.12 0.09 to 0.46

170 341/ 343 SCHARFF RD 1 1 C 4280 two structures, but hard to see if both are livable from google N/A TC 2.57 0.09 to 0.46

171 303 SCHARFF RD 1 1 C 5129 Appears to be a scrap yard with one building N/A
TC

1.1 0.09 to 0.46

172 4 KLOPP AL 1 1 R 101 TC 1.09 0.09 to 0.46

173 6 KLOPP AL 1 1 R 101 TC 1.37 0.09 to 0.46

174 32 MAIN ST / 30 MAIN ST / 28 MAIN ST 4 4 R 132 parcel has three structures and units (28, 30, & 32) N/A
TC

0.57 0.09 to 0.46

175 26 MAIN ST 1 1 R 111 3 bed / 1 bath TC 0.3 0.09 to 0.46

176 24 MAIN ST / 22 MAIN ST 2 2 R 112 two clear front doors / mailboxes N/A TC 0.29 0.09 to 0.46

177 20 MAIN ST 1 1 R 144

large, multi story barn/ garage in back of property- could be 

livable 2 bed / 2 bath
TC

0.31 0.09 to 0.46

178 18 MAIN ST 1 1 R 144

large, multi story barn/ garage in back of property- could be 

livable 2 bed / 1 bath TC 0.29 0.09 to 0.46

179 16 MAIN ST 1 1 R 111 2 bed / 1 bath TC 0.28 0.09 to 0.46
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Lot No. Site Address Existing  EDUs Potential EDUs

Zoning 

Classification 

(Berks Co. GIS)

Land Use Code 

(Berks Co. GIS)
Notes Zillow

Type of Land Use 

(per Act 537 Plan)

Lot 

Acreage

Min Area Required by 

Zoning Class (acres)

180 14 MAIN ST 1 1 R 112

large, multi story barn/ garage in back of property- likely not 

livable 3 bed / 1 bath
TC

0.29 0.09 to 0.46

181
12 MAIN ST 1 1 R 133

appears to be potentially two units, One in front, one in rear 

according to google
4 bed / 4 bath TC 0.44 0.09 to 0.46

182 10 MAIN ST 1 1 R 102 TC 1.42 0.09 to 0.46

183 553 SHERIDAN RD 1 1 FARM 801 LDR 86.11 1

184 709 CANAL RD 1 1 R 105A LDR 1.38 1

185 CANAL RD 0 1 R 100A LDR 1.09 1

186 663 CANAL RD 1 1 R 101 LDR 1.28 1

187 657 CANAL RD 1 1 R 105A LDR 1.47 1

188 651 CANAL RD 1 1 R 101 LDR 1.96 1

189 645 CANAL RD 1 1 R 111 N/A LDR 7.34 1

190 637 CANAL RD 1 1 R 101 3 bed / 2 bath LDR 3.97 1

191 3716 CONRAD WEISER PY 1 1 R 100A LDR 1.31 1

192 623 CANAL RD 2 2 R 145 LDR 1.19 1

193 619 CANAL RD 1 1 R 145 LDR 1.37 1

194 565 CANAL RD 1 1 FARM 801 Multiple potentially livable structures- no additional information N/A LDR 96.33 1

195 N/A (field) 0 0 N/A N/A cemetery LDR 0 1

196 477 SHERIDAN RD 1 1 R 101 LDR 1.8 1

197 SHERIDAN RD 0 0 EXEMPT 600 open parcel - dirt road LDR 0.25 1

198 SHERIDAN RD 0 0 EXEMPT 5920 cemetary LDR 1.59 1

199 449 SHERIDAN RD 1 1 R 111 LDR 2.65 1

200 730 CANAL RD 1 1 R 111 large, multi story barn/ garage in front of property- potentially 3 bed / 2 bath LDR 3.46 1

201 722 CANAL RD 1 1 R 105A LDR 1.44 1

202 716 CANAL RD 1 1 R 105A LDR 1.34 1

203 710 CANAL RD 1 1 R 105A LDR 1.07 1

204 664 CANAL RD 1 1 R 105A LDR 1.29 1

205 630 A CANAL RD 1 1 R 150 LDR 0.14 1

206 630 CANAL RD 1 1 R 146 LDR 0.13 1

207 624 CANAL RD 1 1 R 104 large, multi story barn/ garage in front of property- potentially 2 bed / 1.5 bath LDR 1.14 1

208 616 CANAL RD 1 1 R 146 LDR 0.17 1

209 618 CANAL RD 0 1 R 100A LDR 0.83 1

210 614 CANAL RD 1 1 R 111 LDR 0.7 1

211 610 CANAL RD 1 1 R 101 LDR 0.51 1

212 1520 CANAL RD 1 1 R 104 LDR 0.12 1

213 602 CANAL RD 1 1 R 104 LDR 0.08 1

214 527 CANAL RD 1 1 R 104 LDR 0.32 1

215 7 SHADY CABIN CR 1 1 R 101 LDR 0.46 1

216 9 SHADY CABIN CR 1 1 R 101 LDR 0.23 1

217 11 SHADY CABIN CR 1 1 R 101 LDR 0.22 1

218 13 SHADY CABIN CR 1 1 R 101 LDR 0.23 1

219 15 SHADY CABIN CR 1 1 R 101 LDR 0.3 1

220 17 SHADY CABIN CR 1 1 R 101 LDR 0.56 1

221 SHADY CABIN CR 1 1 R 153 LDR 0.18 1

222 19 SHADY CABIN CR 1 1 R 101 "the shady cabin"- homemade jellies and jam store LDR 0.26 1

223 WILLIAM PENN BL 0 0 R 100A LDR 0.42 1

224 SHADY CABIN CR 0 0 R 153 LDR 1.22 1

225 27 SHADY CABIN CR 1 1 R 145 LDR 0.71 1

226 31 SHADY CABIN CR 1 1 R 101 LDR 0.72 1

227 35 SHADY CABIN CR 1 1 R 101 LDR 1.91 1

228 SHADY CABIN CR 0 0 R 100A LDR 1.58 1

229 4 SHADY CABIN CR 1 1 R 104 LDR 0.5 1

230 16 SHADY CABIN CR 1 1 R 146 LDR 0.39 1
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Lot No. Site Address Existing  EDUs Potential EDUs

Zoning 

Classification 

(Berks Co. GIS)

Land Use Code 

(Berks Co. GIS)
Notes Zillow

Type of Land Use 

(per Act 537 Plan)

Lot 

Acreage

Min Area Required by 

Zoning Class (acres)

231 22 SHADY CABIN CR 1 1 R 102 LDR 0.4 1
232 28 SHADY CABIN CR 1 1 R 146 LDR 0.29 1
233 SHADY CABIN CR 0 0 R 100A LDR 0.3 1

233 Total 267 287

0 EDUs 18 12 22 C

1 EDUs 192 191 4 FARM

2 EDUs 16 18

3 EDUs 1 6

4 EDUs 2 2

5 EDUs 1 1

6 EDUs 1 1

7 EDUs 0 0

8 EDUs 1 1

9 EDUs 0 0

10 EDUs + 1 1

2 or more 23 30

3 or more 7 12

6
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Southeast Sewer System Existing EDUs – Color Map 
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Attachment 4 

Southeast Sewer System Potential EDUs – Color Map 
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1. Executive Summary 

 

In late 2022, Marion Township requested Hydraterra Professionals (HtP) conduct a sewer 
design comparison between a combination gravity/low-pressure sewer system (Approved 
System) as approved in the 2019 Act 537 Plan and a new, conceptual alternative sewer system 
constructed entirely of low-pressure components (Alternative System).  
 
The design comparison detailed below develops and considers conceptual costs for the 
Approved System and Alternative System in the sewer service area defined by the approved Act 
537 Plan (Service Area). It further sizes the two different systems using the number of existing 
and potential equivalent dwelling units within the Service Area, 267 and 300 EDUs respectively, 
as determined by HtP’s 2022 EDU Evaluation.   
 
A variety of sources were used to prepare the comparison, including: 
 

• Approved 2019 Act 537 Plan; 

• HtP 2022 EDU Evaluation;  

• Bidding information and quotes from local pipeline contractors; and 

• Design recommendations and quote from low-pressure grinder pump 
manufacturer.  

 
As both gravity and low-pressure sewer systems are commonly used throughout the region, the 

Approved and Alternative Systems are viable for the Service Area. Therefore, the design 

comparison clarifies the primary differentiating factors of the Alternative System:  

• Reduces total cost of construction from $10.4M to $6.5M; 

• Requires additional Act 537 planning, public comment, and approval; 

• Requires individually-owned mechanical equipment to operate; and 

• Increases long-term individual operational and maintenance costs. 

2. Conceptual Gravity Sanitary Sewer Design 

 

Gravity sewers, when constructed using the latest approved materials and methods, rarely have 

problems and require little maintenance well into their life expectancy.  As a result, gravity 

sewers have traditionally been the preferred sanitary sewer design method where the 

topography and surface features allow.   

 

Gravity sewers require a series of pipes with various negative slopes to move wastewater toward 

the system’s low point.  To ensure that this continuous negative pipe slope is maintained 

between manholes, open trench excavation is necessary.  Pump Stations with adequately sized 

wet wells are also required in order to collect and convey wastewater to a treatment plant or 

receiving waste stream.  
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A conceptual combination gravity/low-pressure sewer layout was provided in the approved 

Act 537 Plan. HtP considered this original concept. See the Approved Act 537 Concept Plan 

(Map 11B) and Engineer’s Estimate in Attachment #1 and Attachment #2.  

HtP reviewed the Approved Act 537 Concept Plan with the aim to reduce the overall 

construction cost and created a revised concept plan for the Service Area based on the existing 

EDU count of 267. See Attachment #3 – Public Sewer Concept Plan and Attachment #4 – Public 

Sewer Concept Plan Engineer’s Estimate. 

A. Concept Changes 

A key difference between the Approved Act 537 Concept Plan and HtP’s Public Sewer 

Concept Plan1 is the reduction in the length of deep sewers, achieved by relocating the 

proposed public pump station.  The Approved Act 537 Concept Plan proposed a pump 

station located at Roy and Virginia Zartman’s property along Canal Rd.  The Public Sewer 

Concept Plan relocates this pump station closer to Stouchsburg to the lot owned by 

John and Anna Spotts at 645 Canal Road.  

Another difference is using individual low-pressure grinder pumps to serve lots on the 

north side of Conrad Weiser Blvd and some individual lots on the south side of Conrad 

Weiser Boulevard (Public Sewer Concept Plan).   

By changing the pump station location and using low-pressure grinders in suggested 

areas, the depth of gravity sewers and the number of highway crossings can be reduced. 

This may ultimately result in construction cost savings.  

B. Pump Station 

A public pump station will be required to collect and convey raw wastewater from the 

service area under Tulpehocken Creek and into the Womelsdorf public sewer system.  

Pump stations are designed to certain standards.  The deep wet wells associated with 

pump stations are easily impacted by the geology under and around the pump station.  

Construction for removal of bedrock or construction in areas of high groundwater or areas 

prone to flooding will significantly increase costs and must be considered. 

PADEP requires a licensed operator to oversee the pump station operation. Proper 

operation of pump stations requires regular preventive maintenance of the site; 

structure; pumping; grinding and control equipment.  Pump station mechanical, control, 

and communication components will need to be replaced as they reach the end of their 

 
1 Developed using available GIS information; no land or geotechnical survey was completed. Actual locations, pipe 
depths, and lengths are subject to change.  
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useful life. Therefore, the Township’s budget should consider operating and capital 

improvement costs. With the correct operation, maintenance, and capital improvements, 

a pump station is capable of providing years of dependable service.  

3. Low-Pressure Sanitary Sewer Design 

 

Low-pressure sewer systems are typically considered and used where gravity sewers are not 

practical. Cases typical for low-pressure use include when a relatively small number of 

connections are needed a long distance from the discharge point and/or where shallow bedrock 

exists and prevents cost-effective construction.  

Property owners are required to purchase and maintain the individual grinder pumps, controls, 

wet wells, and pressure lateral for their lot. The private lateral from each grinder pump collects 

a lot’s raw wastewater and extends to the right of way into a publicly owned low-pressure force 

main.  The low-pressure force main conveys macerated sewage from each grinder pump to the 

point of discharge.   

Depending on each specific project, significant construction cost savings may be realized when 

compared to a gravity sewer design.  As low-pressure sewers are not subject to inflow or 

infiltration from extraneous water, the potential for reduced treatment costs also exists.   

Unlike gravity sewer, low-pressure sewer: 
 

• Can be laid parallel with the existing grade; 

• Macerates the sewage allowing it to be pumped in smaller diameter pipes; and 

• Can be installed using subsurface drilling methods. 

Low-pressure sewer systems consume electricity and require more maintenance than gravity 
sewers:   
 

• Small pipe diameters and air release valves are subject to plugging and may require 

jetting, specifically when a small portion of lots in the system’s design are connected; 

• Property owners are required to maintain their individual pumps and replace pumps as 

they reach the end of their useful life; 

• Grinder pump wet wells have limited storage capacity. Mechanical equipment 

breakdowns and power outages can impact service and increase overflow problems.     

A public low-pressure sewer concept plan1 was developed and costs were estimated using 
individual grinder pumps for each EDU in the Service Area. See Attachment #5-Public Low-
Pressure Sewer Concept Plan and Attachment #6 –Low-Pressure Sewer System Conceptual 
Cost.   
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Table 1 below provides a comparison of the two systems. 
 

4. Table 1 – Approved System vs. Alternative System 

 

Item Approved System 

(Combination gravity sewer, 

pump station, low-pressure 

sewer) 

Alternative System 

(Complete low-pressure 

sewer) 

Design, Engineering, and Legal 

Cost1 

$524,666 $524,666 

Public Sewer Construction Costs1 $9,906,862 $1,511,939 

Private Sewer Construction Costs1 $0 $4,448,220 

Total Project Costs1 $10,431,528 $6,484,825 

Total Project Costs per EDU1 $39,069 $24,288 

Additional PADEP Sewer 

Planning/advertisement/approval 

No Yes  

Responsible for pump repair, 

replacement, and maintenance 

Township2 Property Owner3 

Impact from Inflow/Infiltration yes no 

Required sewer depth Varies depending on grade Follows contour, +/- 4’ 

deep 

Future sewer connection 

methods 

Gravity or low pressure Low pressure only 

Method of pipe installation Open trench4 Open trench or directional 

drilling  

1All costs are estimated.  

2Requires twice weekly maintenance visits under supervision of licensed operator, pump replacement every 5-15 

years. 

3Requires annual maintenance and pump replacement every 5-15 years.  

4Directional drilling applies to public pump station force main.



 

Attachment 1 

   Approved Act 537 Concept Plan (Map 11B) 

  



1B

2

PHASES 

COUNTY  BOUNDARY

MUNICIPAL  BOUNDARY

ROADS - ALLEYS

TAX  PARCELS

STREAMS

EXISTING  SEWER / PUBLIC  WATER

PUMP  STATIONPS

FORCE MAINFM

B

E

R

K

S

 
 
C

O

U

N

T

Y

L

E

B

A

N

O

N

 
 
C

O

U

N

T

Y

M

I
L

L

C

R

E

E

K
T

O

W

N

S

H

I
P

HEIDELBERG

TOWNSHIP

WOMELSDORF

BOROUGH

MA
RI

ON
  D

RI
VE

SHERIDAN  ROAD
MAIN  STREET

CONRAD  WEISER  PARKWAY

HUNSICKER      DRIVE

RIC
HL

AN
D  

RO
AD

SCHARFF  ROAD

SH
ER

ID
AN

  R
OA

D

WILLIAM  PENN  BLVD

CANAL  ROAD

EDRIS  ROAD

CANAL  RD

MARION
TOWNSHIP

PARK /
PLAYGROUND

CH
UR

CH
  R

OA
D

PALATINE 

PLACE

ROUTE  419

CANAL  ROAD

ROUTE  422

SHADY CABIN
CIRCLE

SW
EET BIRCH LANE

COPPER BEECH

LANE

W
AT

ER
  S

TR
EE

T

KLOPP  ALLEY

ROUTE  422

CONNECTION  TO
WA  SYSTEM
(EXISTING 20" DIA.
INTERCEPTOR)

TO  WSA  STP

WILLIAM  PENN  BLVD

BEGONIA  CT

PS
FM

RAINBOW  DRIVE

HEIDELBERG

TOWNSHIP

MAP 11B - PROPOSED PUBLIC SEWER - PHASE 1B & 2

jborgioni
Typewriter
Attachment 1



 

Attachment 2 

Approved Act 537 Concept Plan Engineer’s Estimate 

  



PROJECT NO.  220007

PROJECT NAME  Act 537 Plan

MUNICIPALITY  Marion Township 

DESCRIPTION  Updated Cost Estimate 

# QTY UNIT UNIT PRICE ITEM COST

101 19125 LF 130.00$              2,486,250.00$          

102 5100 LF 180.00$              918,000.00$             

103 1275 LF 250.00$              318,750.00$             

104 58 EA 6,500.00$          377,000.00$             

105 15 EA 10,000.00$        150,000.00$             

106 4750 CY 60.00$                285,000.00$             

107 8500 SY 115.00$              977,500.00$             

108 18500 LF 50.00$                925,000.00$             

109 25500 LF 2.50$                  63,750.00$               

110 25500 LF 2.50$                  63,750.00$               

111 1 LS 750,000.00$      750,000.00$             

112 1 LS 550,000.00$      550,000.00$             

7,865,000.00$          

201 1.00 LS N/A 200,000.00$             

202 1.00 LS N/A 200,000.00$             

203 1.00 LS N/A 400,000.00$             

204 1.00 LS N/A 100,000.00$             

205 1.00 LS N/A 400,000.00$             

206 10.00 % N/A 786,500.00$             

2,086,500.00$          

9,951,500.00$          

Construction Observation 

NOTE:  THE UNIT PRICES SHOWN ARE BASED ON DATA AVAILABLE FROM VARIOUS SOURCES AND MAY NEED TO BE ADJUSTED TO

REFLECT CURRENT MARKET CONDITIONS, MATERIAL AVAILABILITY, PROJECT LOCATION, TIME OF YEAR AND OTHER FACTORS.  TO

ESTABLISH MORE ACCURATE CONSTRUCTION COSTS, IT IS RECOMMENDED THAT ACTUAL CONTRACTOR BIDS BE SOLICITED.

PROJECT TOTAL  

DESIGN/ADMINISTRATION/PERMITTING 

Right-of-Way Acquisition

Legal

Design 

Permitting

DESIGN/ADMINISTRATION/PERMITTING - SUBTOTAL 

Contingency

COUNTY  Berks

DATE  7/29/2021 - AED/DKR

REVISED  6/15/2022 - SCE

Precast Manhole (>12' Depth)

CLIENT TYPE  PUBLIC

Womesldorf STP Upgrades 

CONSTRUCTION COSTS - SUBTOTAL

6" PVC Laterals 

Canal Road Pump Station 

ITEM

8" PVC (<10' Depth)

CONSTRUCTION COSTS

8" PVC (10-15' Depth)

8" PVC (>15' Depth)

Precast Manhole (<12' Depth)

Stone Backfill 

Permanent Roadway Restoration (Trench)

Testing 

Flushing & Televising Lines 

P  E  N  N  S  Y  L  V  A  N  I  A

ENGINEER'S ESTIMATE
FOR  PROBABLE  COST

P:\07_Marion Twp\2021\ACT 537 Cost Update\Cost Est\2022\Act 537 Cost Estimate 2022 1 of 1
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Public Sewer Concept Plan   





 

Attachment 4 

Public Sewer Concept Plan Engineer’s Estimate   



Hydraterra Professionals, LLC   1691 Horseshoe Pike, Suite 2, Glenmoore, PA , 19343 

PROJECT NAME:Gravity+Low-Pressure Sanitary Sewer Estimate

MUNICIPALITY: Marion Township PROJECT NO.

PREPARED BY: RFPjr REVIEWED  BY:

ITEM APPROX. UNIT

NO DESCRIPTION QTY UNIT PRICE TOTAL

General Requirements

1 Mobilization/Demobilization 1 LS 50,000$       $50,000 $55,000

           Pump Station and Forcemain Site Preparation

2 1 LS $10,200 $10,200 $11,220

3 4,500 SY $2 $9,000 $9,900

4 SY $0 $0

5 Grading Operations & Earthwork 2,600 SY $8 $20,800 $22,880

           Erosion Control Measures

6 1 Unit $2,619 $2,619 $2,881

7 Inlet Protection 50 EA $500 $25,000 $27,500

8 Silt Fence / Silt Sock 3,000 LF $14 $42,000 $46,200

9 Permanent Restoration 10,277 SY $3 $30,831 $33,914

           Sanitary Sewer

10 6" SDR-26 PVC Lateral Stub, Capped 4,600 LF $125 $575,000 $632,500

11 8" SDR-26 PVC Pipe 0' to 10' Depth 11,723 LF $175 $2,051,445 $2,256,589

12 8" SDR-26 PVC Pipe 10' to 15' Depth 5,273 LF $240 $1,265,520 $1,392,072

13 8" SDR-26 PVC Pipe 15' to 20' Depth 1,150 LF $325 $373,750 $411,125

14 8" SDR-26 PVC Pipe 20' plus Depth 285 LF $500 $142,500 $156,750

15 4' Dia. Manhole 0' to 10' Depth 38 EA $4,500 $171,000 $188,100

16 4' Dia. Manhole 10' to 15' Depth 14 EA $6,000 $84,000 $92,400

17 4' Dia.Manhole 15' to 20' Depth 2 EA $8,000 $16,000 $17,600

18 5' Dia. Manhole 20' plus 2 EA $10,000 $20,000 $22,000

19 Manhole Frame & Cover 56 EA $1,000 $56,000 $61,600

20 Concrete Encasement 500 LF $200 $100,000 $110,000

21 Temporary Paving (Base, Intermediate course to grade) 8,400 SY $35.71 $300,000 $329,999

22 Permanent Paving (Lane Paving) 25,600 SY $11.72 $300,000 $330,000

23 422 Crossing (300' Jack and Bore 24" Casing) 1 LS $250,000 $250,000 $275,000

24 4" HDPE Force Main 4,000 FT $50 $200,000 $220,000

25 Air Release Manholes 4 EA $10,000 $40,000 $44,000

26 Flushing connections 8 EA $8,000 $64,000 $70,400

27 Tie into Existing Gravity System (Womelsdorf MA) 1 EA $5,000 $5,000 $5,500

28 Traffic Control/ Flagging 1 LS $150,000 $150,000 $165,000

29 Stream Crossing 4 EA $100,000 $400,000 $440,000

30 Individual Res. Gravity Connection 245 EA $75 $18,375 $20,213

31 Ind. Res. Press Connect, Grinder Pump 22 EA $16,000 $352,000 $387,200

32 Low Pressure Force Main 7,035 LF $70 $492,450 $541,695

33 Low Pressure  Force Main Clean outs 14 EA $5,000 $70,000 $77,000

34 Municipal Sanitary Pump Station 1 EA $500,000 $500,000 $550,000

Estimated Construction Cost $8,187,489 $9,006,238

10% Contingency Cost $818,749 $900,624

Total Project Cost $9,006,238 $9,906,862

Note: 1. This is a conceptual estimate, unit prices, quantities and lump sum prices have been based on conceptual layout.

2. No detail design, survey, rock boring, environmental studies have been preformed.

01/06/23DATE:

Strip & Stockpile Topsoil

2024 Adjust, 

Assume 10% 

3. Unit prices and Lump Sum prices were obtained from a combination of prior bid prices obtained for similar projects 
and contractor quotes.

Stabilized Construction Entrance

Imported Topsoil, 6" Thk.

MART22201

Clear & Grub Site/Removals

Page 1

HtP Public Sewer Concept Plan Engineer’s Estimate
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       Public Low-Pressure Sewer Concept Plan 

 

  





 

Attachment 6 

Low-Pressure Sewer System Conceptual Cost 



January 16, 2023

Budgetary Low Pressure Sewer System Costs

Low-Pressure Sewer System Conceptual Cost

Quantity Sub TotalDescription Unit Cost Installation

Valves 2 Air/Vacuum Release Valve $36,000.00$18,000.00 0.00

7 Terminal Clean Out $70,000.00$10,000.00 0.00

3 Intermediate Clean Out $36,000.00$12,000.00 0.00

8 Isolation Valve (Manhole) $64,000.00$8,000.00 0.00

1 Meter Pit (Installed) $25,000.00$25,000.00 0.00

$231,000.00

Pumps 267 Simplex Grinder Pump Stations DH151-93 $2,055,900.00$7,700.00 0.00

267 Lateral Kits $100,125.00$375.00 0.00

267 Lateral Installation $156,195.00$585.00 0.00

267 Grinder Pump Installation $2,136,000.00$8,000.00 0.00

$4,448,220.00

Piping 7,130 2.00" Pipe $370,760.00$52.00 0.00

4,240 3.00" Pipe $220,480.00$52.00 0.00

9,588 4.00" Pipe $642,396.00$67.00 0.00

$1,233,636.00

Other 0 Mobilization and Demobilization $47,302.85$0.00 0.00

$47,302.85

Total Per Connection Total (w/o other) >>>>>>>>>>>> $5,912,856.00
$22,322.69Grand Total Per Connection Grand Total (including other) >>>>>>>>>>>> $5,960,158.85
$22,145.53

Number of Connections 267

Note: The System Costs above are based on piping sized for, and Grinder Pumps manufactured by Environment One Corporation.

Page 1 P:\MART22201 Southeast Sewer System\Low Pressure Design\Eone Files\Marion LPSS wCost 011223.EOne
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HILLIS-CARNES ENGINEERING ASSOCIATES, INC.                                                     

 
 
September 28, 2023 
 
 
Mr. Joe Boldaz 
Hydraterra Professionals, LLC  
1691 Horseshoe Pike 
Glenmoore, Pennsylvania 19343 
 
 
Re: Geotechnical Report 

Southeast Public Sewer Concept Study 
Main Street and Canal Road 
Marion Township, Berks County, Pennsylvania 
HCEA Project No. R23059 
 

 
Dear Mr. Boldaz: 
 
Hillis-Carnes Engineering Associates, Inc. (HCEA) is pleased to submit this report concerning the 
subsurface exploration and subsequent geotechnical evaluation for the proposed Public Sewer Project in 
Marion Township, Berks County, Pennsylvania.  This report summarizes the subsurface soil and bedrock 
conditions encountered at the boring locations along select sections of the proposed sewer main.  It is 
anticipated that this report will be utilized to aid in selection of the most economical sewer design 
concept, i.e. gravity system or low pressure system and will be provided to the Contractors during the 
bidding process.   These services were provided in general accordance with our proposal dated June 13, 
2023 and subsequent proposal addendum dated July 31, 2023. 
 
We wish to advise you that the boring samples will be stored at our Harrisburg, Pennsylvania office for a 
period of 30 days from the date of this letter. Should you wish the samples to be stored for a longer 
period, or to be delivered to you or another party, please advise us in writing prior to the end of the 30-
day period. Otherwise, the samples will be discarded at the end of the 30-day storage period. 
 
HCEA appreciates having had the opportunity to provide the geotechnical consultation for this project, 
and we will remain available for further consultation during the various design stages. Should you have 
any questions concerning the contents of this report, or require additional consultation, design, 
inspection, or testing services, please contact our office. 
 
Very truly yours, 
HILLIS-CARNES ENGINEERING ASSOCIATES, INC. 
 
 

 

 
 
 
 
 
 

 
Stephen M. Simonette, P.E.  
Principal Engineer 
ssimonette@hcea.com 
 

 
 
 
 
 
 
 
Nathaniel J. Lauver, P.E. 
Senior Project Engineer 
nlauver@hcea.com 
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1.0 PROJECT DESCIPTION 
 

This report summarizes the subsurface soil and bedrock conditions encountered at the boring 
locations along select sections of the proposed sewer main.  It is anticipated that this report will 
be utilized to aid in selection of the most economical sewer design concept, i.e. gravity system or 
low pressure system and will be provided to the Contractors during the bidding process.    
 
It is our understanding that this project consists of installation of approximately 13,000 linear feet 
of sewer main generally located along Main Street and Canal Road in Marion Township, Berks 
County, Pennsylvania.  The proposed sewer main will generally traverse west to east along Main 
Street from just west of the Main Street/Church Road intersection to the Canal Road/Conrad 
Weiser Parkway (S.R. 0422) intersection near the Marion Township/Womelsdorf Borough 
municipal boundary.  The proposed project area is shown on Figure 1 – Project Location Plan 
included in the Appendix.  The boundaries of this geotechnical study focus on the deepest 
excavations required for conceptual gravity design which will occur along Canal Road between 
Main Street and Shady Cabins Lane.   

 
 Should any of the project characteristics, construction type, or structural loading conditions 

differ from those outlined above, then this office should be contacted so revisions of these 
recommendations can be made. 

 
2.0 FIELD EXPLORATION 
 

2.1 Standard Penetration Test Borings and Auger Probes 
 
To determine the general on-site soil types and depth to bedrock along the proposed 
sewer alignment, a subsurface exploration program was performed consisting of a total of 
eighteen (18) Standard Penetration Test (SPT) borings designated as Borings B-2 
through B-19 and twenty-one (21) auger probes designated as Boring B-1 and Borings 
B-21 through B-37.  Boring B-20, originally to be drilled along Sheridan Road, was 
eliminated due to its close proximity to the Sheridan Road/S.R. 0422 intersection. 
Except for Borings B-23 and B-32, all borings were extended to auger refusal indicating 
that the apparent top of bedrock was encountered.  Borings B-23 and B-32 were 
advanced to depths of 20 feet and 10 feet, respectively, and did not encounter auger 
refusal.  Upon encountering auger refusal, bedrock was cored in select borings.  As-
drilled boring locations, as well as ground elevations are shown on Figure 2 – Boring 
Location Sketch included in the Appendix.   
 
The as-drilled test boring locations were field located by C2C Design Group using survey 
instrumentation.  A brief overall summary of the boring/auger probe results is presented in 
tabular form below. 
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Summary of Boring Data 

Boring  
No. 

Drilled  
Depth 
(Feet) 

Depth  
to  

Bedrock 
(Feet) 

Existing 
Ground Surface  

Elevation  
(Feet) 

Top of Bedrock 
Elevation 

(Feet) 

Canal Road East from Sheridan Road Intersection to Shady Cabin Circle Intersection 

B-1 10.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 10.5 feet  
379.1 368.6 

B-2 15.5 
LIMESTONE Bedrock Cored 

from 10.5 feet to 15.5 
378.1 367.6 

B-3 10.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 10.5 feet 
380.8 370.3 

B-4 11.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 11.0 
387.4 376.4 

B-5 5.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 5.5 feet 
389.8 384.3 

B-6 14.5 
LIMESTONE Bedrock Cored 

from 4.5 feet to 14.5 feet 
385.8 381.3 

B-7 7.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 7.0 feet 
374.4 367.4 

B-8 10.0 
LIMESTONE Bedrock Cored 

from 4.7 feet to 10.0 feet  
370.9 366.2 

B-9 9.5 
Auger Refusal Obtained  

On Apparent Top of Rock 9.5 feet 
371.2 361.7 

B-10 10.0 
Auger Refusal Obtained  

On Apparent Top of Rock 10.0 feet  
372.1 362.1 

B-11 10.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 10.0 feet 
371.4 361.4 

B-12 10.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 10.0 
366.3 356.3 

B-13 20.0 
LIMESTONE Bedrock Cored 

from 9.2 feet to 20.0 feet 
364.6 355.4 

B-14 11.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 11.0 feet 
364.6 353.6 

B-15 16.0 
LIMESTONE Bedrock Cored 

from 11.0 feet to 16.0 feet 
366.3 355.3 

B-16 11.7 
Auger Refusal Obtained  

On Apparent Top of Rock at 11.7 feet 
366.1 354.4 

B-17 15.0 
LIMESTONE Bedrock Cored 

from 8.2 feet to 15.0 feet 
367.0 358.8 

B-18 4.2 
Auger Refusal Obtained  

On Apparent Top of Rock at 4.2 feet 
367.1 362.9 

B-19 11.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 11.0 feet 
366.0 355.0 
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Summary of Boring Data 

Boring  
No. 

Drilled  
Depth 
(Feet) 

Depth  
to  

Bedrock 
(Feet) 

Existing 
Ground Surface  

Elevation  
(Feet) 

Top of Bedrock 
Elevation 

(Feet) 

Sheridan Road from Sheridan Road/S.R. 0422 Intersection  

B-21 10.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 10.5 
382.0 371.5 

B-22 5.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 5.5 
406.0 400.5 

B-23 20.0 
Borehole Advanced to 20 feet – No 

Bedrock Encountered 
391.0 Not Encountered 

Canal Road West from Sheridan Road Intersection to Main Street Intersection 

B-24 4.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 4.0 
379.0 375 

B-25 4.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 4.0 
382.3 378.3 

B-26 7.2 
Auger Refusal Obtained  

On Apparent Top of Rock at 7.2 
386.8 379.6 

B-27 3.2 
Auger Refusal Obtained  

On Apparent Top of Rock at 3.2 
397.4 394.2 

B-28 5.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 5.5 
400.7 395.2 

B-29 2.9 
Auger Refusal Obtained  

On Apparent Top of Rock at 2.9 
401.1 398.2 

B-30 4.0 

Auger Refusal Obtained  
On Apparent Top of Rock at 4.0 

 

- Auger Kicking Off Pinnacle at 1.0’ 

400.3 396.3 

B-31 3.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 3.5 
397.7 394.2 

B-32 10.0 
Borehole Advanced to 10 feet – No 

Bedrock Encountered 
396.2 Not Encountered 

B-33 7.5 

Auger Refusal Obtained  
On Apparent Top of Rock at 7.5 

 

- Auger Kicking Off Pinnacle at 5.5’ 

396.7 389.2 

B-34 2.6 
Auger Refusal Obtained  

On Apparent Top of Rock at 2.6 
400.7 398.1 

B-35 4.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 4.5 
404.9 400.4 

B-36 5.0 
Auger Refusal Obtained  

On Apparent Top of Rock at 5.0 
408.6 403.6 

B-37 4.5 
Auger Refusal Obtained  

On Apparent Top of Rock at 4.5 
410.1 405.6 

 
 HCEA’s drilling personnel performed the test borings located along Canal Road east of 

the Canal Road/Sheridan Road intersection and along Sheridan Road north of the 
Sheridan Road/S.R. 0422 intersection between July 18 and 21, 2023.  HCEA’s drilling 
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personnel performed the test borings located along Canal Road west of the Canal 
Road/Sheridan Road intersection on August 8, 2023.  Borings were drilled with an Acker 
Soil Scout track-mounted rig equipped with an automatic hammer under the supervision 
of HCEA geotechnical personnel.  The SPT borings were advanced with hollow-stem 
augers and the subsurface soils were sampled continuously to a depth of 10 feet and at 
5-foot sample intervals thereafter until the depths at which the boreholes were terminated 
upon obtaining auger refusal or rock coring was conducted.  Samples were taken by 
driving a 1-3/8 inch I.D. (2-inch O.D.) split-spoon sampler in accordance with ASTM 
D1586 specifications. The sampler was first seated 6 inches to penetrate any loose 
cuttings and then was driven an additional foot with blows of a 140-pound hammer falling 
30 inches. The number of hammer blows required to drive the sampler the middle 12 
inches of the 2-foot spoon is designated as the "Penetration Resistance" or "N" value. The 
penetration resistance is an index to the soil strength and compression characteristics.  
Auger probes were advanced “unsampled” until auger refusal was obtained on the 
apparent top of bedrock.   

 
Bedrock was obtained by diamond core drilling in general accordance with the 
procedures in ASTM D2113 “Standard Method for Diamond Core Drilling for Site 
Investigation”.  In-situ quality of bedrock was determined by physical observation of the 
core retrieved (hardness, degree of weathering, fracture spacing, etc.) as well as 
calculation of the Rock Quality Designation (RQD) of the recovered core.  RQD is a 
qualitative index used to identify the relative quality of the rock mass. It is a percentage 
calculated by summing the lengths of intact pieces of rock core which exceed 4 inches 
in length and dividing that length by the total length of the core run.    

 
At completion of the drilling, the boreholes were backfilled with auger cuttings.  Upon 
backfilling of the boreholes, no additional compaction effort or site restoration was 
performed.  Additional settlement and/or softening of the soil replaced in the boreholes 
may occur, resulting in a depression or hole in the ground surface. Consequently, future 
maintenance or restoration of the site may be required by others. 
 
During drilling operations, HCEA prepared field logs for each of the borings.  Portions 
of each SPT soil sample were placed in air-tight glass jars and rock cores were placed 
in wooden core storage boxes.  After completion of the drilling, the samples were 
transported to HCEA’s laboratory for future examination.  In the laboratory, the 
samples were visually reviewed by the Geotechnical Engineer to review the inspector’s 
field classifications. The samples were classified in accordance with the Unified Soil 
Classification System (USCS) and the field classifications were revised where 
necessary. The USCS classifications appear on the typed Test Boring Logs. 
 
The Test Boring Logs, included in the Appendix, show subsurface sample depths and 
recoveries, SPT results, RQD values, and water level measurement data.  The logs 
also show the approximate thickness, location, and visual classification of each 
material encountered.  The stratigraphic lines separating each material type represent 
the approximate location of the boundary between them.  The transition between 
materials may be far more or less gradual than indicated on the logs. 
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3.0 SUBSURFACE CONDITIONS 
 
 Details of the subsurface conditions encountered at the site are shown on the Test Boring Logs 

and included in the Appendix. A summary of the test boring results and brief description of the 
subsurface conditions and pertinent engineering characteristics of the soils are given below. 

 
 Strata divisions shown on the Test Boring Logs have been estimated based on visual 

examinations of the recovered boring samples.  In the field, strata changes could occur gradually 
and/or at slightly different levels than indicated.  Groundwater conditions indicated on the Test 
Boring Logs are those observed during the period of the subsurface exploration. Fluctuations in 
groundwater levels could occur seasonally and might also be influenced by changes in grading, 
runoff and infiltration rates, and other influencing factors.  

 
  Generalized subsurface conditions based on the results of the test borings are discussed below. 
 

3.1 General Site Geology 
 

Available geologic maps indicate that the western approximately half of the project site 
is located in an area where the parent bedrock materials belong to the Ordovician-aged 
Annville Formation (Oan), while the eastern half of the project is located in an area 
where the parent bedrock materials belong to the Ordovician-aged Hershey and 
Myerstown Formations (Ohm).  The approximate contact between the Annville 
Formation and undivided Hershey and Myerstown Formations is mapped near the 
Canal Road/Sheridan Road intersection.  The Hershey and Myerstown Formations are 
“undivided” in the area of the project because similarity of the rock types within each 
makes developing geological boundaries between them difficult.   A generalized 
description of the bedrock of each of the formations is given below as presented in the 
Pennsylvania Department of Environmental Resources (DER) Environmental 
Geological Report 1, “Engineering Characteristics of the Rocks of Pennsylvania”. 

 
The bedrock of the Annville Formation is described as light gray, high calcium 
limestone.  The bedrock is generally well bedded with most bedding spacing described 
as thick to massive.   Joints display a blocky pattern.  Fracturing is moderately well 
developed, moderately to highly abundant, regularly spaced, and steeply dipping to 
vertical.  Most fractures are open, but some are filled with calcite.   The bedrock of the 
formation is moderately resistant to weathering and usually only slightly weathered to a 
shallow depth.  Medium-sized, irregular shaped blocks typically result from the 
weathering process.  The soil/bedrock interface is commonly pinnacled.   Ease of 
excavation is typically difficult with bedrock pinnacles being a special problem.  
Foundation stability is good provided foundations are excavated to sound material and 
a thorough investigation for solution opening is undertaken.      
 
The bedrock of the Hershey Formation is described as dark gray to black argillaceous 
limestone.  The bedrock is generally well bedded with most bedding described as thin 
to flaggy.   Joints display a platy pattern.  Fracturing is moderately well developed, 
highly abundant, moderately spaced, steeply dipping, and open.  The bedrock of the 
formation is moderately to highly weathered to a moderate depth.  Pencil-like, jagged 
fragments, elongated plate, and blocks typically result from the weathering process.  
Ease of excavation is typically ranges from moderately easy in weathered zones to 
difficult where the bedrock is less weathered.  Foundation stability is good provided 
foundations are excavated to sound material and a thorough investigation for solution 
opening is undertaken.   
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The bedrock of the Myerstown Formation is described as medium to dark gray 
limestone with dark gray to black carbonaceous limestone at its base.  The bedrock is 
generally well bedded with most bedding described as thin to flaggy.  Joints display a 
platy pattern.  Fracturing is well developed, highly abundant, moderately spaced, 
steeply dipping, and open.  The bedrock of the formation is moderately to highly 
weathered to a moderate depth.  Pencil-like, jagged fragments, elongated plate, and 
blocks typically result from the weathering process.  Ease of excavation is typically 
ranges from moderately easy in weathered zones to difficult where the bedrock is less 
weathered.  Foundation stability is good provided foundations are excavated to sound 
material and a thorough investigation for solution opening is undertaken.      
 
The Pennsylvania Department of Conservation and Natural Resources (DCNR) web-
mapping application “Pennsylvania Geologic Data Exploration (PaGEODE)” shows 
numerous closed depressions (orange dots on below Figure) and a number of closed 
depressions (green dots of below Figure) mapped in close proximity of the site.  The 
above-mentioned Karst features are mapped in the Annville Formation as well as the 
Myerstown and Hershey Formations which underlies the project site.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 Surface Materials 

 
Approximately 3 to 4 inches of ASPHALTIC CONCRETE pavement underlain by a thin 
layer of gravel SUBBASE was encountered at all boring locations performed within the 
existing roadway.  Borings drilled just off of the roadway encountered approximately 3 to 5 
inches of surficial TOPSOIL.  Please be aware that surficial material types and 
thicknesses may vary between widely spaced boring positions. 

 
3.3 Natural Soils 

 
At the boring locations, the surficial materials were underlain by natural Residual soils 
derived from the weathering process of the underlying LIMESTONE bedrock.  The 
Residual soils generally consisted of fine-grained soils including Silty CLAY (CL-ML), 
Clayey SILT (ML-CL), Silty CLAY with Gravel (CL-ML), Gravelly CLAY (CL), and Sandy 
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CLAY (CL).   As depth increased, the gravel component of the Residual soils increased 
as more limestone fragments became present.  The granular Residual soils generally 
included Silty GRAVEL (GM) and Silty SAND and GRAVEL (SM-GM). 
 
The Standard Penetration Test (SPT) N-values in the fine-grained soils generally ranged 
from approximately 4 to 12 blows per foot (bpf), indicating mdium stiff to stiff consistency.  
The SPT N-values in the coarse-grained gravelly soils nar the top of bedrock interface 
were generally greater than 50 blows per foot indicating very dense relative densities. 
 

3.4 Bedrock 
 

All borings, with the exception of Boring B-23, were extended to auger refusal, 
indicating that the top of bedrock was encountered.  Boring B-23 was extended to a 
depth of 20 feet without encountering bedrock.  Depths to bedrock ranged from 
approximately 2.9 feet in Boring B-29 to approximately 11.7 feet in Boring B-16.  
Depths the bedrock generally ranged from approximately 4 to 10 feet in the majority of 
the borings.  Depths and corresponding elevations of the top of bedrock and apparent 
bedrock encountered within each of the borings is presented in the “Summary of 
Boring Data” table in Section 2.1.  Photographs of the boxes containing the rock cores 
recovered are included in the Appendix.   
 
All borings that were cored encountered limestone bedrock that was generally 
described as dark gray to gray, hard, and slightly weathered to fresh with closely to 
medium spaced fractures.  Low recovery was observed in the initial core run within 
Boring B-8 due to the weathered and broken conditions just below the 
overburden/bedrock interface.  Results of the coring operations are presented below.   
 
 

Test Boring 
No. 

Bedrock 
Depth 
 (feet) 

Rock Quality Designation  
(RQD) 

Recovery  
(%) 

B-2 10.5 Rock Core 10.5 to 15.5 feet (RQD = 24%) 80% 

B-6 4.5 
Rock Core 4.5 to 9.5 feet (RQD = 30%) 

Rock Core 9.5 to 14.5 feet (RQD = 20%) 
56% 

100% 

B-8 4.7 
Rock Core 4.7 to 5.0 feet (RQD = 0%) 

Rock Core 5.0 to 10.0 feet (RQD = 28%) 
100% 
92% 

B-13 9.2 
Rock Core 9.2 to 10.0 feet (RQD = 0%) 

Rock Core 10.0 to 15.0 feet (RQD = 50%) 
Rock Core 15.0 to 20.0 feet (RQD = 94%) 

100% 
94% 

100% 

B-15 11.0 Rock Core 11.0 to 15.0 feet (RQD = 20%) 100% 

B-17 8.2 
Rock Core 8.2 to 10.0 feet (RQD = 0%) 

Rock Core 10.0 to 15.0 feet (RQD = 60%) 
89% 
96% 

 
3.5 Groundwater 

 
Infiltrating groundwater was not encountered within the majority of our borings during 
drilling and sampling operations.  However, groundwater was encountered while 
sampling and measured immediately upon completion in five of the borings.  The 
borings and depths at which groundwater was encountered are as follows:  6 feet in 
Boring B-3, 10 feet in Borings B-4, 8 feet in Boring B-12, 6 feet in Boring B-13, and 10 
feet in Boring B-10.  It is believed that these groundwater depths reflect a localized 
“perched” water level just above the top of bedrock at these locations and that the 
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static groundwater table is likely at or below the top of bedrock for the majority of the 
project site.     

 
It should be noted that all borings were backfilled immediately upon completion for 
safety concerns.  A more accurate determination of the hydrostatic water table would 
require the installation of perforated pipes or piezometers which could be monitored 
over an extended period. The actual level of the hydrostatic water table and the 
amount and level of perched water should be anticipated to fluctuate throughout the 
year, depending on variations in precipitation, surface run-off, infiltration, site 
topography, and drainage.  The Contractor should determine the actual groundwater 
levels at the time of construction to evaluate groundwater impact on the proposed 
construction procedures. 

 
4.0 EVALUATIONS AND RECOMMENDATIONS 
 

Rock Excavation Considerations 
 
Auger probes performed along the southern side of Canal Road between Main Street and 
Sheridan Road encountered auger refusal on the apparent top of bedrock at depths ranging 
from approximately 2.6 to 7.5 feet below existing site grades, indicating a shallow top of 
bedrock surface.  The majority of the auger probes in this section of Canal Road encountered 
auger refusal at depths ranging from 4 to 6 feet in depth.   Auger probes and test borings 
performed along the southern side of Canal Road between Sheridan Road and Shady Cabin 
Lane encountered auger refusal at depths ranging from 4.2 to 11.0 feet in depth below existing 
site grades, indicating a relatively shallow and variable top of bedrock surface.   The majority 
of the auger probes and borings in this section of Canal Road encountered auger refusal at 
depths ranging from approximately 10 to 11 feet.  Depths and corresponding elevations of the 
top of bedrock and apparent bedrock encountered within each of the borings is presented in 
the “Summary of Boring Data” table in Section 2.1.  
 
It should be noted that based on the results of the boring program and review of published 
geological data, the project site is underlain by Karst geology likely resulting in a pinnacled 
bedrock surface.  The irregularity of the rock surface means that the elevation of the rock 
surface can vary significantly over even a short lateral distance.  Therefore, the potential exists 
for bedrock to be encountered at elevations that vary significantly from the elevation in which 
bedrock was encountered in the boring program.  
   
Based on our borings, the uppermost overburden soils and some of the immediately 
underlying weathered rock (generally classified as Silty GRAVEL (GM)) should generally be 
excavatable using conventional excavation equipment.  However, our borings also indicate the 
weathered zone is relatively thin and competent limestone bedrock is generally encountered at 
shallow depths below the soil/weathered bedrock transition.  Excavation difficulties in rock are 
anticipated to increase with increased depth, and over-sized equipment and special 
excavation techniques may be necessary.  Some of the weathered rock above the auger 
refusal depths may be of limited thickness, and very dense conditions (high SPT N-values) 
should be anticipated.  SPT N-values in excess of 50 BPF may require pre-splitting or pre-
loosening with specialized rock excavation equipment to achieve excavation.  Bulldozer and/or 
track-hoe equipment equipped with ripper teeth should generally be sufficient for excavation of 
the uppermost weathered rock; however, top-down excavation through these materials may be 
difficult.  The rippability of the very dense weathered rock and underlying limestone bedrock at 
and below auger refusal depths is expected to be limited and may require impact hammers or 
limited blasting depending on design finished grades of the sewer main.   
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For the purposes of this report, we recommend the contract documents define rock as those 
materials in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock 
material ¾ cubic yard or more in volume that exceed a standard penetration resistance of 50 
blows for 3 inches of penetration or less according to ASTM D1586.  If the project 
specifications indicated the excavated materials as “unclassified”, we recommend this 
geotechnical report and the Test Boring Logs be included in the contract documents.  For 
“classified” excavated materials, the contract documents should include unit prices for rock 
excavation and disposal or on-site crushing for re-use.   

 
5.0 REMARKS 
 
 This study has been prepared to aid in the evaluation of the site for the proposed construction.  It 

is considered that adequate recommendations have been provided to serve as a basis for design 
and preparation of plans and specifications.  Additional recommendations can be provided as 
needed. 

 
 These analyses and recommendations are, of necessity, based on the information made 

available to us at the time of the actual writing of the report and the on-site surface and 
subsurface conditions, that existed at the time the exploratory borings were drilled.  Further 
assumptions have been made that the limited exploratory borings, in relation both to the areal 
extent of the site and to depth, are representative of conditions across the site. 

 
 Our professional services have been performed, our findings obtained, and our recommendations 

prepared in accordance with generally accepted engineering principles and practices. This 
warranty is in lieu of all other warranties either implied or expressed. Hillis-Carnes Engineering 
Associates, Inc. assumes no responsibility for interpretations made by others based on work or 
recommendations made by HCEA. 
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Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Borehole advanced
"unsampled" to auger
refusal due to limited

site distance.  Material
desciptions based on
auger cutting return.

Auger Refusal at 10.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-1

Location Northing: 384078.22 ; Easting: 2396287.18 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 379.1 Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

378

376

374

372

370

368

366

0.0' - 0.3': TOPSOIL
0.3' - 10.5': Clayey SILT (ml- cl),
brown and light brown, moist

S-2: with fine sand

10.5' - 15.5': LIMESTONE, light
gray and medium gray, hard,
moderately to slightly weathered,
very closely to medium spaced
fractures, moderate dipping
fractures

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Auger Refusal at 10.5'

R-1: 10.5-15.5'
Rec=80%, RQD=24%

1.2'

1.7'

1.6'

2.0'

2.0'

4.0'

1-4-2-2

2-2-2-2

4-7-5-4

6-5-5-5

5-3-3-2

6

4

12

10

6

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-2

Location Northing: 384043.92 ; Easting: 2396475.20 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 378.1 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



14

16

18

20

22

24

364

362

360

358

356

354

11.5'-12.0': very broken

Bottom of Boring at 15.5 feet No groundwater
encountered while

sampling.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-2

Location Northing: 384043.92 ; Easting: 2396475.20 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 378.1 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

380

378

376

374

372

370

0.0' - 0.4': ASPHALT

0.4' - 0.7': SUBBASE
0.7' - 4.0': Silty CLAY gravel (ml-
cl),  brown vel is siltstone
fragments

4.0' - 8.5': Gravelly CLAY (cl),
brown, moist to wet
(Highly Decomposed
LIMESTONE)

- more rock fabric remaining with
depth

8.5' - 10.5': Silty GRAVEL (gm),
gray and grayish-brown, moist to
wet
(Weathered LIMESTONE)

Bottom of Boring at 10.5 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Sample wet at 6.0'

Auger Refusal at '
10.5' on Apparent Top

of Bedrock.

Groundwater
encountered at 6 feet

during sampling.

1.5

1.3'

1.5'

1.8'

0.9'

25-21-16-8

4-3-2-3

2-4-3-2

2-4-3-5

4-50/.4

37

5

7

7

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-3

Location Northing: 384013.97 ; Easting: 2396677.93 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 380.8 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION 6.0 ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

386

384

382

380

378

376

0.0' - 0.3': ASPHALT

0.3' - 0.6': SUBBASE
0.6' - 4.0': Silty CLAY (ml- cl),
brown and light brown,  moist

4.0' - 10.0': Clayey SILT (ml-cl),
brown and light brown, moist

10.0' - 11.0': Silty GRAVEL (gm),
gray and grayish-brown, wet
(Weathered LIMESTONE)

Bottom of Boring at 11.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Sample wet at 6.0'

S-5: weathered
limestone in end of

spoon, wet

Groundwater
encountered at 10'
during sampling.

Auger Refusal at 11.0'
on Apparent Top of

Bedrock.

1.5'

1.8'

2.0'

1.5'

0.9'

23-16-5-3

6-5-7-6

4-3-6-6

9-5-4-4

5-3-3-20

21

12

9

9

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-4

Location Northing: 383971.33 ; Easting: 2396927.75 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 387.4 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION 10.0 ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

388

386

384

382

380

378

0.0' - 0.3': ASPHALT
0.3' - 0.6': SUBBASE
0.6' - 4.0': Silty CLAY (ml- cl),
brown and light brown,  moist

4.0' - 5.5': Silty GRAVEL (gm),
gray and dark gray, moist
(Weathered LIMESTONE)

Bottom of Boring at 5.5 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Auger Refusal at 5.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

1.8'

1.6'

0.9'

19-5-6-3

5-4-5-8

29-50/.4

11

9

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-5

Location Northing: 383930.77 ; Easting: 2397125.75 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 389.8 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

384

382

380

378

376

374

0.0' - 0.3': ASPHALT
0.3' - 0.5': SUBBASE
0.5' - 4.5': Silty CLAY (cl ml-),
brown, moist

4.5' - 14.5': LIMESTONE, light
gray and medium gray, hard,
slightly weathered, closely to
medium spaced fractures,
moderate dipping fractures

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Auger Refusal at 4.5'

R-1: 4.5' - 9.5'
Rec=56%, RQD=30%

R-2: 9.5' - 14.5'
Rec=100%, RQD=

20%

1.8'

1.7'

0.6'

2.8'

5.0'

15-9-6-5

4-4-3-3

1-50/.0

15

7

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-6

Location Northing: 383737.12 ; Easting: 2397259.60 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 385.8 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



14

16

18

20

22

24

372

370

368

366

364

362

Bottom of Boring at 14.5 feet No groundwater
encountered while

sampling.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-6

Location Northing: 383737.12 ; Easting: 2397259.60 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 385.8 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

374

372

370

368

366

364

362

0.0' - 0.3': ASPHALT
0.3' - 0.6': SUBBASE
0.6' - 2.5': Silty SAND with gravel
(sm), brown and grayish-brown,
moist

2.5' - 6.0': Silty CLAY (cl-ml),
brown, moist

6.0' - 7.0': Silty GRAVEL (gm),
grayish-brown and light gray, wet
(Weathered LIMESTONE)

Bottom of Boring at 7.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Auger Refusal at 7.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

2.0'

2.0'

0.5'

0.4'

26-11-11-11

7-3-3-4

2-3-5-8

19-50/.2

22

6

8

9

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-7

Location Northing: 383540.81 ; Easting: 2397308.94 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 374.4 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

370

368

366

364

362

360

0.0' - 0.3': ASPHALT
0.3' - 0.5': SUBBASE
0.5' - 4.0': Silty CLAY with gravel
(cl-ml), brown and light brown,
moist

4.0' - 4.7': Silty GRAVEL (gm),
grayish-brown to gray, dry
(Weathered LIMESTONE)
4.7' - 10.0': LIMESTONE, light
gray, hard, moderately to slightly
weathered, closely to medium
spaced fractures, moderately
dipping fractures

Bottom of Boring at 10.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Auger Refusal at 4.7'

R-1: 4.7' - 5.0'
 Rec=100%, RQD=0%

R-2: 5.0' - 10.0'
Rec=92%, RQD=28%

No groundwater
encountered while

sampling.

1.5'

1.8'

0.6'

2.8'

4.6'

27-12-25-26

12-32-13-10

46-50/.2

37

45

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-8

Location Northing: 383419.09 ; Easting: 2397462.59 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 370.9 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

370

368

366

364

362

360

0.0' - 0.3': ASPHALT
0.3' - 0.5': SUBBASE
0.5' - 2.0': Clayey SAND with
gravel (sc), brown and reddish-
brown, moist

2.0' - 4.0': Clayey SILT (ml-cl),
brown, moist

4.0' - 9.5': Silty SAND and
GRAVEL (sm-gm), brownish-gray
to light gray, moist to dry
(Weathered LIMESTONE)

- gravel is limestone fragments

-  more rock fabric remaining with
depth

Bottom of Boring at 9.5 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Hard, slow augering
past 8 feet.

Auger Refusal at 9.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

1.2'

1.5'

1.7'
1.2'

1.8'

0.7'

32-8-16-14

7-5-7-7

8-7-11-11

18-19-27-26

28-50/.2

24

12

18

46

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-9

Location Northing: 383318.27 ; Easting: 2397687.87 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 371.2 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/20/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/20/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

372

370

368

366

364

362

360

0.0' - 0.3': ASPHALT
0.3' - 0.5': SUBBASE
0.5' - 4.0': Silty CLAY (cl-ml),
brown, moist

4.0' - 6.0: Clayey SILT (ml-cl),
brown, moist
S-3: weathered rock in end of
spoon, faint rock fabric visible

6.0' - 10.0': Silty GRAVEL (gm),
brownish-gray to light gray, dry
(Weathered LIMESTONE)

- gravel is limestone fragments

-  more rock fabric remaining with
depth

Bottom of Boring at 10.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Slow, hard augering
past 6'

Auger Refusal at 10.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

1.0'

1.5'

2.0'

1.3'
1.2'

17-7-5-4

5-4-6-5

4-5-6-11

23-26-50/.3

12

10

11

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-10

Location Northing: 383264.92 ; Easting: 2397885.77 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 372.1 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

370

368

366

364

362

360

0.0' - 0.3': ASPHALT
0.3' - 0.7': SUBBASE

0.7' - 2.0': Sandy CLAY (cl),
brown, moist

2.0' - 4.0': Well-graded GRAVEL
with sand (gw), gray, dry

4.0' - 9.5': Clayey SILT (ml- cl),
brown, moist
S-3: weathered rock in end of
spoon, faint rock fabric visible

9.5' - 10.0': Silty GRAVEL (gm),
grayish-brown, dry
(Weathered LIMESTONE)
S-4: faint rock fabric visible

Bottom of Boring at 10.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Slow, hard augering
past 9'

Auger Refusal at 10.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

1.6'

1.0'

2.0'

1.2'
1.3'

1.1'

27-11-6-21

12-13-8-5

3-4-3-3

4-5-5-4

3-1-2-50/.1

17

21

7

10

3

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-11

Location Northing: 383218.98 ; Easting: 2398082.34 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 371.4 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

366

364

362

360

358

356

354

0.0' - 0.3': ASPHALT
0.3' - 0.6': SUBBASE
0.6' - 5.0': Silty SAND with gravel
(sm), brown, dark brown, and
reddish-brown, moist
(Apparent FILL)

S-3: weathered rock in end of
spoon, faint rock fabric visible

5.0' - 7.5':  Silty CLAY (cl- ml),
brown, moist

S-4: faint rock fabric visible

7.5' - 10.0': Silty GRAVEL (gm),
brown to light grayish-brown,
moist
(Weathered LIMESTONE)

- rock fabric visiable past 7.5 feet

Bottom of Boring at 10.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Spoon wet at 8.0'

Hard, slow augering
past 9'

Auger Refusal at 10.0'
on Apparent Top of

Bedrock.

Groundwater
encountered at 8'
during sampling.

1.5'

0.2'

0.5'

1.5'

1.2'

0.6'

19-9-6-3

5-6-4-3

5-7-16-5

4-4-6-9

26-50/.4

15

10

23

10

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-12

Location Northing: 383188.49 ; Easting: 2398280.71 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 366.3 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION 8.0 ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

364

362

360

358

356

354

352

0.0' - 0.3': ASPHALT
0.3' - 0.6': SUBBASE
0.6' - 4.0': Silty CLAY (cl- ml),
brown, moist

4.0' - 8.0': Clayey SILT (ml- cl),
brown and grayish-brown, moist
to wet

8.0' - 9.2': Silty GRAVEL (gm) ,
grayish-brown to gray, dry
(Weathered LIMESTONE)

9.2' - 20.0':  LIMESTONE, dark
gray, hard, slightly weathered to
fresh, medium spaced fractures,
moderate dipping fractures

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Samples wet at 6'

Auger Refusal at 9.2'
R-1: 9.2' - 10.0'

Rec=100%, RQD=0%

R-2: 10.0' - 15.0'
Rec=94%, RQD=50%

0.5'

1.0'

0.6'

1.5'

1.1'

0.8'

4.7'

4-6-4-4

4-4-3-3

1-3-3-4

1-5-4-2

6-34-50/.1

10

7

6

9

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-13

Location Northing: 383178.82 ; Easting: 2398334.10 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 364.6 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION 6.0 ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



14

16

18

20

22

24

350

348

346

344

342

340

Bottom of Boring at 20.0 feet

R-3: 15.0' - 20.0'
Rec=100%, RQD=

94%

Groundwater
encountered at 6'
while sampling.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-13

Location Northing: 383178.82 ; Easting: 2398334.10 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 364.6 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION 6.0 ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 0.3': TOPSOIL

0.3' - 3.0': Silty SAND with gravel
(sm), brown and dark brown,
moist

3.0' - 8.0':  Silty CLAY (cl- ml),
brown, moist

8.0' - 11.0': Silty GRAVEL (gm),
brown to light grayish-brown,
moist
(Weathered LIMESTONE)

-  rock fabric visible past 8.0 feet

Bottom of Boring at 11.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Hard, slow augering
past 9'

Auger Refusal at 11.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

1.6'

1.2'

1.9'

1.6'

2.0'

1-4-2-3

2-2-2-2

5-5-6-6

5-3-7-8

17-18-30-35

6

4

21

10

48

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-14

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/18/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/18/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

366

364

362

360

358

356

354

0.0' - 0.3': TOPSOIL

0.3' - 5.0': Silty SAND with gravel
(sm), brown and dark brown,
moist

5.0' - 8.0':  Silty CLAY (cl- ml),
brown, moist

8.0' - 11.0': Silty GRAVEL (gm),
brown to light grayish-brown,
moist
(Weathered LIMESTONE)

-  rock fabric visible past 8.0 feet

11.0' - 14.0':  Shaley
LIMESTONE, dark gray, medium
hard, moderately weathered,
closely spaced fractures,
moderately dipping fractures

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Hard, slow augering
past 9'

R-1: 11.0'-16.0'
Rec=94%, RQD=20%

1.6'

0.6'

2.0'

2.0'

1.4'

4.7

5-2-2-3

2-2-1-3

3-5-4-4

6-4-2-2

12-14-40-50/.3

6

3

9

6

54

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-15

Location Northing: 383096.88 ; Easting: 2398733.52 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 366.3 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/18/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/18/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



14

16

18

20

22

24

352

350

348

346

344

342

Bottom of Boring at 16.0 feet No groundwater
encountered during

sampling.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-15

Location Northing: 383096.88 ; Easting: 2398733.52 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 366.3 Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/18/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/18/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

366

364

362

360

358

356

354

0.0' - 0.2': ASPHALT
0.2' - 0.5': SUBBASE
0.5' - 4.0': Sandy SILT (ml), brown
and reddish-brown,  moist
(Apparent FILL)

4.0' - 8.0':  Silty CLAY (cl- ml),
brown, moist

8.0' - 10.5': Organic SILT/PEAT
(ol/pt), black, moist to wet, with
organics

10.5' - 11.7': Silty GRAVEL (gm),
brown to light grayish-brown,
moist
(Weathered LIMESTONE)
Bottom of Boring at 11.7 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Hard, slow augering
past 10.5'

Groundwater
encountered at 10'
during sampling.

Auger Refusal at 11.7'
on Apparent Top of

Bedrock.

1.5'

1.2'

1.9'

1.8'

1.2'

15-8-15-13

13-6-5-5

5-2-2-2

3-3-3-3

3-4-2-3

23

11

4

6

48

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-16

Location Northing: 383031.65 ; Easting: 2398932.88 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 366.1 Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION 10.0 ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 0.3': ASPHALT
0.3' - 0.7': SUBBASE

0.7' - 4.0': Gravelly SILT (ml),
brown and dark brown, moist

- gravel is shale fragments

4.0' - 7.0': Silty CLAY (cl- ml),
brown and dark orangish-brown,
moist

7.0' - 8.2': Silty GRAVEL (gm),
brownish-gray to gray, dry
(Weathered LIMESTONE)

8.2' - 15.0':  LIMESTONE,   dark
gray,  hard, slightly weathered
weathered to fresh,  closely to
medium spaced fractures,
moderately dipping fractures

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

R-1: 8.2' - 10.0'
Rec=89%, RQD=0%

Auger Refusal at 8.2'

R-2: 10.0' - 15.0'
Rec=96%, RQD=60%

0.8'

1.5'

1.0'

1.5'

0.2'
1.6'

4.8'

8-3-2-2

25-7-11-10

2-3-3-3

4-4-12-34

50/.2

5

18

6

16

100 100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-17

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



14

16

18

20

22

24

12.5' - 13.5: vertical fracture

Bottom of Boring at 15.0 feet No groundwater
encountered while

sampling.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-17

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop 30 in. Rock Core Diameter NQ2 - 2" Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 0.3': TOPSOIL
0.3' - 4.0': Silty GRAVEL (gm),
brownish-gray to gray, moist to
dry
(Weathered SILTSTONE)

- gravel is siltstone fragments

Bottom of Boring at 4.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Hard, slow augering
past 3.0'

Auger Refusal at 4.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

sampling.

1.5'

0.6'

0.0'

4-15-26-35

47-50/.3

50/.0

41

100

100

100

100

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-18

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/19/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/19/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 0.3': TOPSOIL
0.3' - 5.0': Sandy SILT (ml), brown
and light brown,  moist

5.0' - 9.5':  Silty CLAY (cl- ml),
brown, moist

9.5' - 11.0': Silty GRAVEL (gm),
brown to light grayish-brown,
moist
(Weathered LIMESTONE)

Bottom of Boring at 11.0 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

No groundwater
encountered during

sampling.

Auger Refusal at 11.0'
on Apparent Top of

Bedrock.

1.5'

1.0'

2.0'

1.7'

1.3'

3-3-3-3

6-2-1-2

2-3-4-7

5-8-8-7

10-12-16-40

6

3

5

16

28

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-19

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. 140 lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop 30 in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/18/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/18/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 0.4': TOPSOIL

0.4' - 9.5': Gravelly CLAY (cl),
dark brown, moist

9.5' - 10.5': Silty GRAVEL (gm),
brownish-gray, moist
(Weathered LIMESTONE)

Bottom of Boring at 10.5 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Borehole advanced
"unsampled" until

auger refusal obtained
due to limited site
distance. Material

desciptions based on
auger cutting return.

Auger Refusal at 10.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-21

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

406

404

402

400

398

396

394

0.0' - 0.3': ASPHALT
0.3' - 0.6': SUBBASE
0.6' - 3.0': Clayey SILT (ml-cl),
brown, moist

3.0' - 5.5': Silty GRAVEL (gm),
brownish-gray, moist
(Weathered LIMESTONE)

Bottom of Boring at 5.5 feet

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Borehole advanced
"unsampled" until

auger refusal obtained
due to limited site
distance. Material

desciptions based on
auger cutting return.

Auger Refusal at 5.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-22

Location Northing: 384971.51 ; Easting: 2396392.39 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 406.0 Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

390

388

386

384

382

380

0.0' - 0.3': ASPHALT
0.3' - 0.6': SUBBASE
0.6' - 20.0': Silty CLAY (cl-ml),
brown and dark brown, moist

Soil classifications
based on Visual-

Manual procedure
(ASTM D2488) unless
laboratory classified.

Borehole advanced
"unsampled" until

auger refusal obtained
due to limited site
distance. Material

desciptions based on
auger cutting return.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-23

Location Northing: 384684.04 ; Easting: 2396289.74 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 391.0 Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



14

16

18

20

22

24

378

376

374

372

370

368

366

Bottom of Boring at 20.0 feet No Auger Refusal -
Easy Augering to 20'

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-23

Location Northing: 384684.04 ; Easting: 2396289.74 Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. 391.0 Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 7/21/2023 Pipe Size N/A in. Boring Method HSA Date Completed 7/21/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 4.0':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 4.0 feet Auger Refusal at 4.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-24

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 4.0':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 4.0 feet Auger Refusal at 4.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-25

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 7.2':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 7.2 feet Auger Refusal at 7.2'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-26

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 3.2':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 3.2 feet Auger Refusal at 3.2'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-27

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 5.5':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 5.5 feet Auger Refusal at 5.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-28

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 2.9':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 2.9 feet Auger Refusal at 2.9'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-29

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 4.0':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 4.0 feet

Augers started kicking
off apparent bedrock

pinnacle at 1.0'

Auger Refusal at 4.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-30

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 3.5':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 3.5 feet Auger Refusal at 3.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-31

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 10.0':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 10.0 feet Borehole advanced to
10' - No Auger Refusal

obtained.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-32

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50
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4

6

8
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12

0.0' - 7.5':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 7.5 feet

Augers started kicking
off apparent bedrock

pinnacle at 5.5'

Auger Refusal at 7.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-33

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 2.6':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 2.6 feet Auger Refusal at 2.6'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-34

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8
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12

0.0' - 4.5':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 4.5 feet Auger Refusal at 4.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-35

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0

2

4

6

8

10

12

0.0' - 5.0':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 5.0 feet Auger Refusal at 5.0'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-36

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50



0
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12

0.0' - 4.5':  UNSAMPLED -
Borehole advanced "unsampled"
to auger refusal to determine the
top of bedrock depth.

Bottom of Boring at 4.5 feet Auger Refusal at 4.5'
on Apparent Top of

Bedrock.

No groundwater
encountered during

boring advancement.

HILLIS - CARNES
ENGINEERING ASSOCIATES, INC.

TEST BORING LOG

Project Name Marion Township Public Sewer Project Boring No. B-37

Location Job # R23059

SAMPLER

Datum Surveyed Hammer Wt. N/A lbs. Hole Diameter 3.25" ID Foreman M. Williams / HCEA

Surf. Elev. Ft. Hammer Drop N/A in. Rock Core Diameter N/A Classified By N. Lauver / HCEA

Date Started 8/14/2023 Pipe Size N/A in. Boring Method HSA Date Completed 8/14/2023

GROUND
WATER

CAVE IN
DEPTHSAMPLER TYPE SAMPLE CONDITIONS BORING METHOD

DRIVEN SPLIT SPOON UNLESS OTHERWISE D - DISINTEGRATED AT COMPLETION Dry ft. N/A ft. HSA - HOLLOW STEM AUGERS

PT - PRESSED SHELBY TUBE I - INTACT AFTER 24 HRS. ft. ft. CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER U - UNDISTURBED AFTER HRS. ft. ft. DC - DRIVING CASING

RC - ROCK CORE L - LOST MD - MUD DRILLING

STANDARD PENETRATION TEST-DRIVING 2" O.D. SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS.

Elevation/

Depth

SOIL
SYMBOLS/
SAMPLE

CONDITIONS

Description
Boring and Sampling

Notes
Rec.

NM
%

SPT Blows
N

SPT Blows/Foot

C u r v e

10 30 50
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Description of Soils – per ASTM D2487 
Major Component Component Type Component Description Symbol Group Name 

Coarse-Grained 
Soils, More than 
50% is retained on 
the No. 200 sieve 

Gravels – More than 50% of the 
coarse fraction is retained on the No. 4 
sieve. 
Coarse = 1” to 3” 
Medium = ½” to 1” 
Fine = ¼” to ½” 

Clean Gravels <5% 
Passing No. 200 sieve 

GW Well Graded Gravel 

GP Poorly Graded 
Gravel 

Gravels with fines, 
>12% Passing the No. 
200 sieve 

GM Silty Gravel 

GC Clayey Gravel 

Sands – More than 50% of the coarse 
fraction passes the No. 4 sieve. 
Coarse = No.10  to No.4 
Medium = No. 10 to No. 40 
Fine = No. 40 to No. 200 

Clean Sands <5% 
Passing No. 200 sieve 

SW Well Graded Sand 
SP Poorly Graded Sand 

Sands with fines, >12% 
Passing the No. 200 
sieve 

SM Silty Sand 

SC Clayey Sand 

Fine Grained Soils, 
More than 50% 
passes the No. 200 
sieve 

Silts and Clays 
Liquid Limit is less than 50 
Low to medium plasticity 

Inorganic ML Silt 
CL Lean Clay 

Organic OL Organic silt 
Organic Clay 

Silts and Clays 
Liquid Limit of 50 or greater 
Medium to high plasticity 

Inorganic MH Elastic Silt 
CH Fat Clay 

Organic OH Organic Silt 
Organic Clay 

Highly Organic 
Soils Primarily Organic matter, dark color, organic odor PT Peat 
 
Proportions of Soil Components                      Particle Size Identification 
Componen
t Form 

Description Approximate 
percent by 
weight 

 Particle Size Particle dimension 

Noun Sand, Gravel, Silt, Clay, etc. 50% or more  Boulder 12” diameter or more 
Adjective Sandy, silty, clayey, etc. 35% to 49%  Cobble 3” to 12” diameter 
Some Some sand, some silt, etc. 12% to 34%  Gravel ¼” to 3” diameter 
Trace Trace sand, trace mica, etc. 1% to 11%  Sand 0.005” to ¼” diameter 
With With sand, with mica, etc. Presence only  Silt/Clay (fines) Cannot see particle 
 
Cohesive Soils              Granular Soils 

Field Description 
No. of 
SPT 
Blows/ft 

Consistency  No. of SPT Blows/ft Relative Density 

Easily Molded in Hands 0 – 3 Very Soft  0 – 4 Very Loose 
Easily penetrated several inches by thumb 4 – 5 Soft  5 – 10 Loose 
Penetrated by thumb with moderate effort 6 – 10 Medium Stiff  11 – 30 Medium Dense 
Penetrated by thumb with great effort 11 – 30 Stiff  31 – 50 Dense 

Indented by thumb only with great effort Greater 
than 30 Hard  Greater than 50 Very Dense 

Other Definitions: 
� Fill:  Encountered soils that were placed by man.  Fill soils may be controlled (engineered structural fill) or 

uncontrolled fills that may contain rubble and/or debris. 
� Saprolite: Soil material derived from the in-place chemical and physical weathering of the parent rock 

material.  May contain relic structure. Also called residual soils. Occurs in Piedmont soils, found west of the 
fall line. 

� Disintegrated Rock: Residual soil material with rock-like properties, very dense, N = 60 to 51/0”. 
� Karst: Descriptive term which denotes the potential for solutioning of the limestone rock and the 

development of sinkholes. 
� Alluvium:  Recently deposited soils placed by water action, typically stream or river floodplain soils. 
� Groundwater Level:  Depth within borehole where water is encountered either during drilling, or after a set 

period of time to allow groundwater conditions to reach equilibrium. 
� Caved Depth: Depth at which borehole collapsed after removal of augers/casing. Indicative of loose soils 

and/or groundwater conditions.  

HILLIS-CARNES ENGINEERING ASSOCIATES, INC. 
         3110 Pike Street �� Harrisburg, PA 17111 
PHONE: (717) 561-1623 �� FAX:  (717) 754-0084 



 
 
 
 
 
 
 
 
 
 
Appendix F  

2011 Womelsdorf Sewer Authority 
(WSA) Draft Agreement 
 
 
 
 
 

























Page intentionally blank



 
 
 
 
 
 
 
 
 
 
Appendix G  

2023 Womelsdorf Sewer Authority 
(WSA) Fee Schedule 
 
 
 
 
 



SEWAGE COSTS 
NEW QUARTERLY RATES EFFECTIVE 11/01/13 

   RESIDENTIAL                   NON-TRADITIONAL RESIDENTIAL RATES       
                                                   (More than one home per meter)
       $58.75                       $78.90
     Minimum Use                        Minimum Use
      6,000 Gallons                                              6,000 Gallons

 Over 6,000 Gallons                     Over 6,000 Gallons
    $6.34 per 1,000                                     $11.55 per 1,000

A LATE FEE OF 10% IS ADDED IF PAYMENT IS NOT MADE BY THE 
DUE DATE.

SEWER BILLING PERIODS

PERIOD 1 – JAN. FEB. MARCH     BILLED IN JUNE                            DUE JULY 5
PERIOD 2 – APR. MAY JUNE        BILLED IN SEPT.                            DUE OCT. 5
PERIOD 3 – JULY AUG. SEPT.      BILLED IN DEC.                             DUE JAN. 5
PERIOD 4 – OCT. NOV. DEC.        BILLED IN MARCH                       DUE APRIL 5
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PNDI & PHMC Comments  
 
 
 
 
 
 



Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-799195
PNDI Receipt: project_receipt_marion_township_se_sewer__799195_FINAL_2.pdf

1. PROJECT INFORMATION

Project Name: Marion Township SE Sewer System Special Study
Date of Review: 11/16/2023 09:57:57 AM
Project Category: Waste Transfer, Treatment, and Disposal, Liquid waste/Effluent, Sewer line (new -
construction in new location)
Project Area: 41.82 acres 
County(s): Berks
Township/Municipality(s): MARION TOWNSHIP; WOMELSDORF
ZIP Code: 
Quadrangle Name(s): STRAUSSTOWN; WOMELSDORF
Watersheds HUC 8: Schuylkill
Watersheds HUC 12: Headwaters Tulpehocken Creek; Upper Tulpehocken Creek
Decimal Degrees: 40.378080, -76.226160
Degrees Minutes Seconds: 40° 22' 41.865" N, 76° 13' 34.1777" W

2. SEARCH RESULTS

Agency Results Response
PA Game Commission No Known Impact No Further Review Required

PA Department of Conservation and
Natural Resources

No Known Impact No Further Review Required

PA Fish and Boat Commission No Known Impact No Further Review Required

U.S. Fish and Wildlife Service No Known Impact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concern species and resources within the project area. Therefore,
based on the information you provided, no further coordination is required with the jurisdictional agencies. This
response does not reflect potential agency concerns regarding impacts to other ecological resources, such as
wetlands.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-799195
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-799195
PNDI Receipt: project_receipt_marion_township_se_sewer__799195_FINAL_2.pdf

RESPONSE TO QUESTION(S) ASKED

Q1: Accurately describe what is known about wetland presence in the project area or on the land parcel by selecting
ONE of the following. "Project" includes all features of the project (including buildings, roads, utility lines, outfall and
intake structures, wells, stormwater retention/detention basins, parking lots, driveways, lawns, etc.), as well as all
associated impacts (e.g., temporary staging areas, work areas, temporary road crossings, areas subject to grading or
clearing, etc.). Include all areas that will be permanently or temporarily affected -- either directly or indirectly -- by any
type of disturbance (e.g., land clearing, grading, tree removal, flooding, etc.). Land parcel = the lot(s) on which some
type of project(s) or activity(s) are proposed to occur.
Your answer is: Someone qualified to identify and delineate wetlands (holding a natural resource degree or equivalent
work experience) has investigated the site, and determined that NO wetlands are located in or within 300 feet of the
project area. (A written report from the wetland specialist, and detailed project maps should document this.)

3. AGENCY COMMENTS
Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.
 
These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Department of Conservation and Natural Resources
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Fish and Boat Commission
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

U.S. Fish and Wildlife Service
RESPONSE: 
No impacts to federally listed or proposed species are anticipated. Therefore, no further consultation/coordination
under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq. is required. Because no take of
federally listed species is anticipated, none is authorized. This response does not reflect potential Fish and Wildlife
Service concerns under the Fish and Wildlife Coordination Act or other authorities.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-799195
PNDI Receipt: project_receipt_marion_township_se_sewer__799195_FINAL_2.pdf

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. Two review options are available to permit applicants for handling PNDI
coordination in conjunction with DEP’s permit review process involving either T&E Species or species of special
concern. Under sequential review, the permit applicant performs a PNDI screening and completes all coordination with
the appropriate jurisdictional agencies prior to submitting the permit application.  The applicant will include with its
application, both a PNDI receipt and/or a clearance letter from the jurisdictional agency if the PNDI Receipt shows a
Potential Impact to a species or the applicant chooses to obtain letters directly from the jurisdictional agencies. Under
concurrent review, DEP, where feasible, will allow technical review of the permit to occur concurrently with the T&E
species consultation with the jurisdictional agency.  The applicant must still supply a copy of the PNDI Receipt with its
permit application.  The PNDI Receipt should also be submitted to the appropriate agency according to directions on
the PNDI Receipt. The applicant and the jurisdictional agency will work together to resolve the potential impact(s). See
the DEP PNDI policy at https://conservationexplorer.dcnr.pa.gov/content/resources.

Page 5 of 6
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-799195
PNDI Receipt: project_receipt_marion_township_se_sewer__799195_FINAL_2.pdf

5. ADDITIONAL INFORMATION
The PNDI environmental review website is a preliminary screening tool. There are often delays in updating species
status classifications. Because the proposed status represents the best available information regarding the
conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the same
consideration as the current legal status. If surveys or further information reveal that a threatened and endangered
and/or special concern species and resources exist in your project area, contact the appropriate jurisdictional
agency/agencies immediately to identify and resolve any impacts.
 
For a list of species known to occur in the county where your project is located, please see the species lists by county
found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also note that the
PNDI Environmental Review Tool only contains information about species occurrences that have actually been
reported to the PNHP.

6. AGENCY CONTACT INFORMATION
PA Department of Conservation and Natural
Resources
Bureau of Forestry, Ecological Services Section
400 Market Street, PO Box 8552
Harrisburg, PA 17105-8552
Email: RA-HeritageReview@pa.gov
 

U.S. Fish and Wildlife Service
Pennsylvania Field Office
Endangered Species Section
110 Radnor Rd; Suite 101
State College, PA 16801
Email: IR1_ESPenn@fws.gov
NO Faxes Please

PA Fish and Boat Commission
Division of Environmental Services
595 E. Rolling Ridge Dr., Bellefonte, PA 16823
Email: RA-FBPACENOTIFY@pa.gov

PA Game Commission
Bureau of Wildlife Management
Division of Environmental Review
2001 Elmerton Avenue, Harrisburg, PA 17110-9797
Email: RA-PGC_PNDI@pa.gov
NO Faxes Please

7. PROJECT CONTACT INFORMATION
 
Name:______________________________________________________________
Company/Business Name:______________________________________________
Address:____________________________________________________________
City, State, Zip:_______________________________________________________
Phone:(_____)_________________________Fax:(______)___________________
Email:_____________________________________________________________

8. CERTIFICATION
I certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project type,
location, size or configuration changes, or if the answers to any questions that were asked during this online review
change, I agree to re-do the online environmental review.
 
________________________________________________________        _______________________________
applicant/project proponent signature                                                                                date
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August 24, 2023

Joseph Borgioni
Hydraterra Professionals
1691 Horseshoe Pike
Suite 2
Glenmoore PA 19343

RE: ER Project # 2023PR03818.003, Marion Township Southeast Sewer System,
Department of Environmental Protection, Womelsdorf Borough, Berks County

Dear Joseph Borgioni:

Thank you for submitting information concerning the above referenced project. The
Pennsylvania State Historic Preservation Office (PA SHPO) reviews projects in accordance
with state and federal laws. Section 106 of the National Historic Preservation Act of 1966,
and the implementing regulations (36 CFR Part 800) of the Advisory Council on Historic
Preservation, is the primary federal legislation. The Environmental Rights amendment,
Article 1, Section 27 of the Pennsylvania Constitution and the Pennsylvania History Code, 37
Pa. Cons. Stat. Section 500 et seq. (1988) is the primary state legislation. These laws
include consideration of the project’s potential effects on both historic and archaeological
resources.

Above Ground Resources
No Above Ground Concerns - Environmental Review - No Effect - Historic Properties
Present - Above Ground

The following historic properties, listed in or eligible for the National Register of Historic
Places, are located in the project area of potential effect: Tulpehocken Creek Historic
District (Resource # 1984RE00263). Based on the information received and available in our
files, in our opinion, the proposed project will have No Effect on these historic properties.
Should the scope of the project change and/or should you be made aware of historic
property concerns, you will need to reinitiate consultation with our office using PA-SHARE.

For questions concerning above ground resources, please contact Barbara Frederick at
bafrederic@pa.gov.

Archaeological Resources
No Archaeological Concerns - Environmental Review - No Effect - Archaeological

Based on the information received and available in our files, in our opinion, the proposed
project should have No Effect on archaeological resources. Our analysis indicates that
archaeological resources are potentially located in this project area. Should the scope of
the project be amended to include additional ground-disturbing activity and/or should you



be made aware of historic property concerns, you will need to reinitiate consultation with
our office using PA-SHARE.

For questions concerning archaeological resources, please contact Casey Hanson at
chanson@pa.gov.

Sincerely,

Emma Diehl
Environmental Review Division Manager

ER Project # 2023PR03818.003
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