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APPENDIX A 
 

DEP’s original comments are replicated, followed by ARM’s responses, which are differentiated 
using italicized red font. 

1.  Table D(M)-1, Noise Level Projections – Did these noise level estimates consider weather 
conditions; in particular, temperature inversions and wind speed/direction?   
 
Response: 
No, the anticipated sound levels do not consider temperature inversions or wind speed/direction, 
which are phenomena typically associated with outdoor sound propagation.  The anticipated 
sound levels reported in Table D(M)-1 were calculated using the same method utilized for 
previously submitted and approved Permit Applications, which is a reasonable, worst-case 
scenario based on engineering best judgement. 
 
Temperature inversions, which are relevant when the ground surface is warm but air 
temperature decreases rapidly with elevation, are typically applicable during night operations.  
No night operations are permitted at the Frey Farm Landfill; therefore, temperature inversions 
are not expected to affect the anticipated noise levels generated by landfill operations.  As stated 
in the Permit Application, the operating hours are as follows: 
 

LANCASTER COUNTY SOLID WASTE MANAGEMENT AUTHORITY 
    FREY FARM LANDFILL OPERATION 

Waste Acceptance Hours Monday - Friday 7:00 AM TO 4:00 PM 
Waste Acceptance Hours Saturday 7:00 AM TO 11:00 AM 
Waste Acceptance Hours Saturday (after holidays) 7:00 AM TO 12:00 AM 

Non-waste Acceptance Operating Hours Monday - Friday 6:00 AM to 6:00 PM 
Non-waste Acceptance Operating Hours Saturday 6:00 AM to 4:00 PM 

Construction/Maintenance Hours Monday - Friday 6:00 AM to 8:00 PM 
Construction/Maintenance Hours Saturday 6:00 AM to 4:00 PM 

Emergency As Required 
 
Wind speed/direction is known to have a slight impact on outdoor sound propagation and 
anticipated sound level.  The speed of sound at sea level, through still air, is estimated to be 
approximately 340 miles per hour (mph).  The speed of a sound wave will increase in the 
direction of wind by the measured wind velocity; it will also decrease the speed of sound by the 
same amount in the direction opposite to the prevailing wind.  For example, if there is a 10 mph 
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wind blowing due east, then the speed of sound will increase to approximately 350 mph to the 
east and decrease to 330 mph to the west.  Thus, there would need to be very high wind speeds to 
cause a noticeable difference in the sound level at a certain distance away from the landfill.  
Also, an increasing level of noise will be generated via the wind shearing effect as wind speed 
increases.  Therefore, as the wind speed increases the sound will travel slightly further but will 
also be negated by the ambient noise generated by the high speed winds. 
 
Lastly, noise complaints at the Frey Farm Landfill are rare due to the distance between the 
active landfill and residential dwellings.  Furthermore, the landfill operation is currently above 
the elevation of the existing vegetative buffers, so the proposed expansion will not create any 
additional noise.  Due to the fact that noise levels are not a current concern among the landfill’s 
neighbors, exhibited by the lack of noise complaints related to the existing landfill operation, 
noise levels are not expected to be a concern with the proposed expansion. 
 
The calculations completed as part of this Permit Application are consistent with the analyses 
submitted for various other similar landfill sites.  These other analyses were not required to 
account for temperature inversions or wind speed/direction because they already account for a 
reasonable worst-case scenario.  As a final note, while the analyses do not account for effects 
that could potentially increase the sound level at a certain location, they also do not account for 
effects that would decrease sound propagation and theoretically decrease the sound level at the 
same location. 
 
Furthermore, LCSWMA implements several standard operating procedures to reduce noise 
levels at the landfill.  The back-up alarms on equipment are or will be set to the lowest decibel 
level allowed by the Occupational Safety and Health Administration (OSHA).  Further lowering 
the back-up alarm decibel levels can create safety hazards and would conflict with OSHA 
requirements.  Additionally, LCSWMA limits the speed in which tracked equipment can operate.  
Tracked machines (i.e., dozers) are only allowed to operate in first gear, as second and third 
gears have been “blocked out” to minimize the operating speed and, therefore, the noise.  
LCSWMA has proactively implemented procedures to keep noise levels to a minimum. 
 
2. Visual Aesthetic Impact – The Line of Sight Study that was conducted assumed occlusion of 
view impacts from forested areas, which comprises a considerable portion of the study area.  
DEP believes that tree obstruction, while potentially effective when in place, is not a permanent 
mitigation.  DEP also believes that tree obstruction of the visual impacts may be compromised in 
several areas with seasonal leaf loss.  This is particularly concerning, when considering the 
visual impacts on several hiking trails and natural recreation areas within the study area.   

Response: 
During our December 9, 2015 meeting with DEP, the meeting attendees (LCSWMA, ARM, DEP) 
discussed the precedent previously established with all prior Environmental Assessment Line-of-
Sight Analyses, in that they all accounted for the presence of trees, regardless of whether the 
trees were on the owner’s property or the property of others.  Vegetation obstructions have been 
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used to assess visibility since the inception of the Line-of-Sight Analysis requirement, which was 
initiated in 2001.  All line-of-sight and visibility studies since that time have included trees 
among the obstructions to viewing proposed landfills and expansions.  Removing trees for this 
study is unprecedented and not appropriate. 

It is asserted that the Line of Sight Study shows only a small, 4% increase in viewing area 
impacted by the proposed expansion, but this does not consider all of the area that is currently 
impacted by view of the current landfill.  The increased visual impact of the proposed expansion 
on the current viewing area was not considered.  

Response: 

The Line-of-Sight Study (Study) shows and tabulates all areas from where the currently 
permitted landfill is estimated to be visible within the 3-mile study radius.  Since the currently 
permitted elevations have not yet been reached, the Study incorporates the permitted grade into 
the profiles and renderings in order to illustrate visibility in the currently permitted 
configuration.  These areas and statistics are illustrated and tabulated in the Study.  The Study 
goes on to analyze the same statistics based on the proposed Expansion grades and then makes 
comparisons between visibility in the currently permitted configuration versus visibility in the 
proposed configuration. 

Based upon the Study, within a 3-mile radius of the landfill, the increase in area from where the 
peak of the landfill will be visible due to the FFVE is 1.10 square miles.  This area represents an 
increase of 3.89 percent based on the total study area.  From a population standpoint, it is 
estimated that approximately 72 additional individuals will be able to see the peak of the landfill 
due to the proposed FFVE, according to census data and average number of occupants per 
dwelling. 

The Line of Sight Study assesses the visual impact on only the current population residing within 
the 3-mile radial study area.  Given the level of recreation within this study area (e.g., Long 
Level Marina, Shanks Mare Outfitters, various hiking trails, etc.), DEP believes that the visual 
impact of the proposed expansion would need to also be assessed for the transient population. 

Response: 
During our December 9, 2015 meeting with DEP, the meeting attendees (LCSWMA, ARM, DEP) 
discussed the precedent previously established with all prior Environmental Assessment Line-of-
Sight Analyses, in that they were all based on a 3-mile radial area from the landfill peak.  The 3-
mile standard has been used to assess visibility since the inception of the Line-of-Sight Analysis 
requirement, which was initiated in 2001.  All line-of-sight and visibility studies since that time 
have used a 3-mile radial distance in assessing the visibility characteristics of proposed landfills 
and expansions.  Altering the radial distance for this study is unprecedented and not 
appropriate. 

Over the life of the project, the increase in height will be gradual.  From a perspective 
standpoint, when observing from 3 miles away from the landfill, the change in height at the end 
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of the life of the FFVE is equivalent to viewing a standard (8.5-inch by 11-inch) piece of paper 
across the length of a football field.  If the change in height is incrementally increased by the 
same amount each year over the 18-year life of the FFVE, the change in height each year is 
equivalent to looking at a dime across the length of a football field. 

In 2014, Susquehanna Heritage participated in a state-wide economic impact study coordinated 
by HeritagePA, the state association of designated PA Heritage Areas.  While there has not been 
a definitive study that has confirmed the specific number of visitors to the river corridor, this 
study focused on four of the 12 PA Heritage Areas, including the Susquehanna region.  The study 
was based on intercept interviews and survey cards of visitors to major attractions along the 
river and elsewhere in Lancaster and York Counties.  Although the final study has not yet been 
released, Susquehanna Heritage received an Executive Summary of the results in June 2015, a 
copy of which is included as Attachment A. 

It is clear that the main visual/aesthetics impact concern of the proposed vertical expansion is the 
viewshed from those recreating on the Susquehanna River and in York County across the river.  
Additional photographs and artist renditions of the final grades of the current landfill, as well as 
the final grades of the proposed vertical expansion of the landfill are requested for various 
locations not included in the application.  The Department suggests the following locations: 

 Parking lot at the intersection of River Road and Bull Run Road 
 Near home located at 1936 River Road 
 The Lauxmont Farm Area 
 Highpoint Scenic Vista and Recreational Area 
 Other high points above the Susquehanna River on York County side 

 
ARM took photographs at the following locations on January 5, 2016: 

 The Lauxmont Farm Area 
 Highpoint Scenic Vista and Recreational Area 
 Adjacent to the Susquehanna River banks on Green Branch Road 
 Other high points above the Susquehanna River on York County side: 

o Trinity Church Road 
o Churchill Lane 
o Cool Creek Road 

 
Additional photographs requested (above) by the DEP that were previously included in the Line-
of-Sight Analysis, which were not re-photographed on January 5, 2016, include: 

 Parking lot at the intersection of River Road and Bull Run Road – existing 
photograph locations #48, #49, #50, and #51. 

 Near home located at 1936 River Road – south of existing photograph location #46 
and north of #47. 

 
The photographs were taken during the winter when leaves were off of the trees, representing the 
“worst-case” conditions, and are presented as photograph locations 59 through 76 in 
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Attachment B.  The photographs were then used to create renderings of the currently permitted 
conditions and the proposed conditions for the FFVE; supplemental renderings for additional 
photographs taken are included in Attachment B.  Based upon the location of each photograph, 
ARM was able to quantify the impact the proposed FFVE would have on the visual impact at 
each location.  A summary of the proposed visual impact (i.e., an observer’s vertical change in 
rotation [zenith angle, in degrees] to a viewer’s central and peripheral vision due to the height 
increase) at each location is provided in the table below. 
 

Location 
Distance from FFVE Peak 

(miles) 
Visual Impact 

(degrees) 
Green Branch Road 1.22 0.444 
Lauxmont Farms 4.37 0.124 
Highpoint Scenic Vista 4.47 0.121 
Trinity Church Road 4.45 0.122 
Churchill Lane 4.43 0.123 
Cool Creek Road 5.26 0.103 

 
As shown on the table above, the visual impact at each of the locations is relatively minimal and 
barely detectable to the viewer.  At a distance of 2 to 3 miles, or in the case of Lauxmont Farms 
and the Highpoint Scenic Vista and adjacent roadways, 4 to 5 miles, the ability to actually see 
landfill features at such distance can be limited by weather conditions, visual acuity, and other 
factors, further lessening the potential visual impacts of the expansion and rendering the visual 
impact barely distinguishable to an unassisted eye.  Additional photographs taken on January 5, 
2016 and presented in Attachment B, but not tabulated above, were taken to show that at 
numerous locations on the western side of the Susquehanna River, a viewer’s attention can be 
drawn to the location of the Frey Farm Landfill, but typically only the wind turbines are visible; 
at numerous “high points”, neither the landfill nor the wind turbines are visible.  As previously 
mentioned, the change in visibility will be gradual over the estimated 18-year life of the FFVE.   
  
3. The only permanent mitigation offered by LSWMA to address the additional height of the 
landfill is  “final cover will be applied as soon as practical to areas that reach final grade, and 
that those areas will be revegetated to achieve ground cover composed of vegetative species that 
are indigenous to Lancaster County, thereby providing a permanent, aesthetically pleasant 
appearance.”  Again, the primary concern is the visual impacts of the expansion on the York 
side of the landfill.  This operational measure offered does little to mitigate the additional height 
of the landfill and belay the concerns of those that will see this in perpetuity.  Much more 
attention should be paid to the York side of the landfill, as the significance of the visual impacts 
has not been clearly evaluated.   
 
Response: 
See previous responses on this subject. 
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4. It is indicated that compliance officers and managers inspect trucks for environmental and 
safety compliance at the Frey Farm Landfill.  Is there a designated person(s) who patrol the haul 
routes to ensure safety compliance?  The Department has conducted haul route visits, specifically 
to SR441 and found that many LCSWMA trash trucks and ash trucks exceed posted speed limits 
along the route.  There are areas of concern along SR441 such as the intersection of Anchor 
Road and SR441 with little sight distance on both sides with steep grades, the entrance to Turkey 
Hill Trail, “s” curves, and other curves along the route.  In addition numerous residents that live 
along this route are concerned about the number of trucks and safety issues related to the trucks.  
With the large number of existing trucks utilizing the Frey Farm Landfill, as well as the large 
increase in truck traffic requested in this application, the Department questions the ability of 
LCSWMA to ensure trash truck safety along the entire haul routes without the use of one or 
several Traffic Compliance Officers.  Overall there is a significant impact to the residents and 
existing traffic with the proposed increase in the number of trucks to be traveling SR441.  
 
Response: 
Addressed by LCSWMA. 
 
5.  The drivers of trash hauling vehicles (LCSWMA as well as other haulers) must be made 
aware of all aspects of the haul routes before entering the haul routes.  This includes school bus 
stops, intersections with limiting sight distance, and strict enforcement of traffic speeds. The 
traffic compliance plan must encompass all of the LCSWMA haul routes.  Trash truck drivers 
that have never driven on the haul routes, must be aware of the traffic compliance plan prior to 
travelling on the haul routes.  This is necessary because of the unique situation of integration and 
the ability to transport waste between LCSWMA owned facilities. 
 
Response: 
Addressed by LCSWMA. 

 
6. School bus stops should be located and plotted along SR441 between Columbia and the Frey 
Farm Landfill, and along SR999 (Haul Route 2).  School bus pick-up and drop-off times should 
be indicated for each school bus stop.  A letter should be sent to each school district located in 
these two areas describing the proposal, indicating the increase in truck traffic to and from the 
landfill and requesting that if they have any comments or concerns, they may address them to 
both LCSWMA and DEP.    
 
Response: 
Addressed by LCSWMA. 
 
7.   Phase I, Form D, Section A, - Geologic 

a. Form D, Section A – Geologic - Item 2 requests if there are any potential geologic 
hazards, foundation problems or groundwater conditions that may require site 
investigation.  The proposed Frey Farm Landfill Vertical Expansion (FFVE) site is 
situated in an area where documentation indicates:  complexly deformed underlying 
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bedrock, weathered saprolite/bedrock, shallow groundwater, higher than normal seismic 
activity, and slippery rock types and micaceous soils.  In order to ensure that the FFVE 
will be operated in a safe manner, it is recommended that additional information be 
provided and second opinions be acquired by experts in the field of geology and 
geotechnical engineering, satisfactory to both the Landfill and DEP, due to the possible 
cumulative effect pertaining to potential zones of weakness underlying the proposed 
FFVE area.   

 
Response: 
ARM has numerous professionals who are experts in the fields of geology and geotechnical 
engineering and who have been involved in the stability analyses in connection with the 
proposed FFVE.  Resumes of the staff who prepared this Application are provided as Attachment 
C.  As discussed during our December 9, 2015 meeting held at DEP’s office, we understand that 
DEP’s geologist was not aware of the extent of the analyses conducted under Form 24 of the 
Application prior to making the recommendation to have second opinions “by experts in the field 
of geology and geotechnical engineering.”  Following DEP’s review of the qualifications and 
experience of the professionals involved in the preparation of this application, and following 
DEP’s review of the subsequent responses herein, as well as the analyses and information 
provided in Form 24 of the Application, please inform LCSWMA if the DEP is not satisfied with 
the expertise of the professionals who prepared the Application, and LCSWMA will respond 
accordingly. 

  
 1) Phase 1, Form 6, Page 6(1)-5, Last Paragraph of the permit application indicates that 

“The intense deformation that occurred in the schistose members of the Wissahickon 
Formation resulted in formation of well-developed, parallel, structural alignments of 
platy minerals (mica) and other dominant mineral (i.e. quartz-rich stringers) within 
the bedrock fabric.  These very closely spaced cleavage planes are referred to as a 
foliation or schistosity.  These foliations and fractures are important hydrogeologic 
features because bedrock weathering and decomposition along the densely spaced 
cleavage and schistic foliation enhance permeability.”  

 
Response: 
No response required.  LCSWMA and ARM understand the geologic and hydrogeologic 
characteristics of the site.  More specific detailed responses relevant to how the geologic 
characteristics affect the stability of the proposed FFVE design are provided under subsequent 
comments. 

 
a) Three fracture traces noted on the  Phase I, Sheet 8 - Geologic Map and Phase 

I, Form 6, Page 6(1)-10, Fourth Paragraph are documented at approximately:   
  N67°E – Northern limit of FFVE.  
  N45°E – SE of the FFVE between proposed landfill and Manns Run, 

oriented adjacent/parallel to Manns Run. 
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 N22°W – East of FFVE and trending through Sediment Basin C 
running in line with Stream F and the stormwater conveyance channels 
upgradient of Stream F.  Note:  this fracture was inaccurately 
documented in the application on Page 6(1)-10 at N67°E. 

 
a) The average orientation (Strike; Dip) of the foliation planes (i.e. sheet-like 

orientation aka schistosity due to the parallel alignment of platy minerals) is 
documented on the Phase I Sheet 8 - Geologic Map at approximately N30°E; 
50-90°NW (i.e. steeply dipping towards the Susquehanna River). 

 
b) Phase I, Form 6, Page 6(1)-10, Third Paragraph indicates that structural 

jointing occurs within the bedrock mass as three major joint sets (Strike; Dip): 
 N24-25°E; 81-88°SE 
 N81°E; 48°SE 
 N75°W; 78°NE. 

  
Response: 
No response required.  LCSWMA and ARM understand the geologic and hydrogeologic 
characteristics of the site.  More specific detailed responses relevant to how the geologic 
characteristics affect the stability of the proposed FFVE design are provided under subsequent 
comments. 
 

2) The Nearby Martic Line (aka Martic Overthrust Fault) has been documented in close 
proximity of the proposed landfill expansion and is seismically active. 

  
Response: 
While the region surrounding the Frey Farm Landfill has experienced several earthquakes, as 
shown on the map entitled “Earthquake Epicenters In and Near Pennsylvania” (Attachment D), 
the 1984 earthquake in Lancaster County is the only one with a magnitude of 4.0 or greater 
associated with the Martic Line.  After the earthquake, Charles Scharnberger, a seismologist at 
Millersville University, originally associated the earthquake with the Martic Line.  However, in 
recent years, Scharnberger has withdrawn his original comment in which he attributed the 1984 
earthquake to the Martic Line.  Additionally, Mr. Scharnberger has gone on record stating that 
the earthquake was not caused by seismic activity along the Martic Line, and that it was instead 
caused by an unnamed fault that runs north-south in the area.  The two articles included in 
Attachment E of this submission provide commentary related to the Martic Line, the 1984 
earthquake, and the actual cause of this seismic activity.  Nonetheless, as discussed further 
herein, calculations and analyses accounting for potential seismic forces were completed as part 
of the Application, and all such analyses have shown that the proposed FFVE will remain stable 
under applicable seismic conditions.  Furthermore, the analyses have used, to the maximum 
extent feasible, the most current data available in order to determine accurate and appropriate 
input parameters. 
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3) The DCNR website at http://www.gis.dcnr.state.pa.us/geology/index.html and Penn 
State website at http://maps.psiee.psu.edu/ImageryNavigator/ provide access to 
aerials in addition to National Geographic, topographic, light and radar (Lidar), 
and/or geologic maps of this area.  As noted on the attached aerials and maps                
(i.e.  Figure 1, Figure 2, and Figure 3), a fracture or possible fault trends NE-SW in 
the vicinity of the north side of the existing landfill footprint and is believed to 
correlate with the N67°E fracture trace documented on the Phase I, Sheet 8 - 
Geologic Map and is located beneath the northern side of the existing disposal area 
and in close proximity of the north and northwest sides of the proposed FFVE 
Mechanically Stabilized Earth (MSE) berm.  As documented on the attached 
topographic map (Figure 4), this fracture/fault bisects a topographic high creating a 
saddle area (i.e. a low point between two areas of higher ground) on the west side of 
the landfill. 

 
Response: 
No response required.  LCSWMA and ARM understand the geologic and hydrogeologic 
characteristics of the site.  More specific detailed responses relevant to how the geologic 
characteristics affect the stability of the proposed FFVE design are provided under prior and 
subsequent comments. 
  

4) Zones of weakness occur in numerous directions due to relict joints, fractures, 
micaceous foliation, and shallow groundwater system beneath the area of the 
proposed MSE berm. 

 
a) Soils and/or rocks were examined via nine test borings on the north to 

northwest sides of the proposed FFVE MSE berm; yet only three rock cores 
were obtained from these locations.  It appears that only the soils were tested 
and not the underlying unconsolidated saprolite and weathered schist.  Testing 
of the underlying weathered saprolite/schist would be beneficial to determine 
the possibility of these relic features creating weak zones beneath the 
proposed MSE berm due to micaceous foliation planes steeply dipping 
towards the Susquehanna River (i.e. N30°E; 50-90°NW) in this area, directly 
upgradient of the Susquehanna River, as documented on the Phase I, Sheet 8 - 
Geologic Map. 

 
1. The location, orientation, and depth of the NE-SW trending fracture/fault, 

located in close proximity of the north side of the proposed MSE berm, 
have not been thoroughly defined. 

 
2. As a result of the Northwest end of the MSE berm being proposed in close 

proximity of the edge of cliff overlooking the Susquehanna River, it is 
recommended that the depth of weathering be determined due to the 
potential increased risk of slippage via the proposed liner, proposed MSE 
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berm, and potential zones of weakness in the underlying unconsolidated 
weathered overburden and bedrock.  Additional investigation would help 
determine if there is potential for soil/rock creep in the vicinity of the 
proposed FFVE. 

 
Response: 
No response required.  LCSWMA and ARM understand the geologic and hydrogeologic 
characteristics of the site.  More specific detailed responses relevant to how the geologic 
characteristics affect the stability of the proposed FFVE design are provided under prior and 
subsequent comments. 

 
b) Soils and/or rocks were examined via 17 test borings from the North-northeast to 

South side of the proposed FFVE MSE berm and rock cores were taken from 
eight of these borings.  Five of these eight locations are on the east side of the 
proposed FFVE in the vicinity of a former spring and head of hollow area which 
can be viewed on the original topographic map (Figure 4).  The stream in this area 
has been previously reworked and designated as two stormwater conveyance 
channels due to earlier landfill disposal activities upgradient of Stream F.    

 
DEP recommends: 
 

1. The depth to groundwater and base of the proposed MSE berm be closely 
evaluated due to shallow groundwater and the tallest section of the MSE 
berm wall (i.e. 52 feet high) proposed for this area.  Test boring MSEB-12 
is located nearby and detected groundwater at 10.5 feet below ground 
surface during the 2010 soil/rock boring investigation.  Additionally, 
former Spring SP-01 (i.e. original sampling point extended and renamed 
as FFMP001P due to previous landfill disposal activities) is located in 
close proximity of this area.  Additional testing/borings in this area are 
recommended to ensure that the MSE berm will not be compromised in 
the future due to shallow groundwater or soil settlement issues.   

 
2. Well FFMP016W (Total Depth = 150 FT) is presently pumped at an 

average rate of 10,000 to 12,000 gallons per day and the extracted 
groundwater used for landfill dust control.   Lowering of the groundwater 
table due to the pumping of Well FFMP016W has been documented in 
nearby well FFMP025W (40 FT Total Depth), which was documented as 
being dry during the May 2015 groundwater sampling event.  The shallow 
and deep groundwater in the area of the FFVE and MSE berm needs to be 
fully evaluated/characterized to ensure an appropriate final design for the 
MSE berm and FFVE. 
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Response: 
The depth to groundwater has been closely and fully evaluated as part of the Application and 
considered accordingly in the design.  Shallow/deep groundwater and pumping dry of well 
FFMP016W for dust control purposes is not an applicable concern.  This is not saturated and 
“normally-consolidated” soil that would experience “new stress” upon removal of buoyancy 
from the water table dropping and, thus, there is no concern related to dewatering-induced 
settlement. 
 

c) The underlying geology is complexly deformed in the vicinity of Turkey Hill 
and the proposed FFVE.  The attached Figure 6, taken from Pennsylvania  
Geology (April 1990) publication, illustrates the highly deformed Zone of S2 
Schistosity in the vicinity of Turkey Hill, which is more highly deformed than 
the S1 Schistosity Zone located to the south in-between Turkey Hill and Safe 
Harbor.  The Pennsylvania Geology publication documents that: 

   
“The Wissahickon schists and phyllites bear interesting schistosity 
relationships in the area between Safe Harbor and Turkey Hill.  At Safe 
Harbor, schistosity in Wissahickon schist is defined by parallel alignment 
of coarse chlorite, muscovite, biotite, and planar aggregates of 
plagioclase feldspar and quartz (S1). This S1 schistosity strikes 245° to 
260° and dips moderately 40° to 50°NW.  North of Safe Harbor, the S1 
schistosity gradually steepens.  As Turkey Hill is approached from the 
south, the schistosity (S1) progressively shows signs of weak to intense 
upright crenulation (small-scale folding having wavelengths up to a few 
millimeters).  At Turkey Hill, crenulation of the S1 schistosity was so 
intense that a new subvertical schistosity (S2) striking 070° developed and 
practically obliterated the S1 schistosity.  This new (S2) schistosity is now 
defined by parallel alignment of very fine (submillimeter) muscovite and 
chlorite crystals and recrystallized planar quartz aggregates.  Diamond-
shaped profiles of intersection lineations (S2 x S1) clearly show the 
relative timing between the two schistosities.” 

 
Response: 
No response required.  LCSWMA and ARM understand the geologic and hydrogeologic 
characteristics of the site.  More specific detailed responses relevant to how the geologic 
characteristics affect the stability of the proposed FFVE design are provided under prior and 
subsequent comments. 

 
5) Phase I, Sheet 6 – Top of Bedrock Contour Map has several contour depressions in 

the vicinity of the following groups of wells/borings:                                                                             
  FFOB009W/FFOB022W/FFPZ002W/FFPZ03AW and FFOB020W   
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Could the 30 and 50-foot depressions noted for Wells FFOB022W and FFOB020W, 
respectively, be the result of different geologic interpretations by various geologists 
over the years and/or due to gradational contacts between the competent bedrock and 
weathered bedrock/saprolite/soil zones?  The September 22, 1989 Frey Farm Landfill 
site map, titled Recommended Groundwater Monitoring Plan, documents areas of 
“saturated unconsolidated/weathered bedrock” in the vicinity of the proposed MSE 
berm.  As a result, it is recommended that past drilling data/logs be reviewed more 
closely due to slip potential via these less stable weathered zones.  Additional 
borings/wells may be necessary to thoroughly evaluate the area to ensure a stable 
foundation for the proposed MSE berm. 

 
Response: 
No response required.  LCSWMA and ARM understand the geologic and hydrogeologic 
characteristics of the site.  More specific detailed responses relevant to how the geologic 
characteristics affect the stability of the proposed FFVE design are provided under prior and 
subsequent comments. 

 
6) The Phase I, Sheet 10 – Composite Historic High Groundwater Contour Map 

included in the permit application only takes into account the shallow groundwater 
wells.  It is recommended that springs/seeps on all sides of the existing Frey Farm 
Landfill that emerge during groundwater seasonal high periods and Susquehanna 
River water levels be included to provide a more accurate composite historic high 
groundwater contour map.  Please also include locations of earlier documented 
former springs that no longer exist. 

 
Response: 
The shallow groundwater wells provide data over several years from which the composite high 
groundwater table can be determined.  It is unclear what purpose adding old springs that are no 
longer in existence would serve, as groundwater elevations at these springs would be estimated 
with low accuracy and, thus, not enhance any understanding of the groundwater conditions.  
Nonetheless, there are no additional springs/seeps that ARM and LCSWMA are aware of that 
haven’t already been incorporated into the composite high groundwater surface.  SP-01 is the 
only long-term documented spring onsite that ARM and LCSWMA are aware of. 

 
7) Additional hydrogeological studies are recommended to determine groundwater flow 

paths via the shallow and deep groundwater systems due to the complexly deformed 
underlying bedrock, weathered and unconsolidated bedrock/overburden, and 
numerous avenues for contaminants to migrate.   

 
Response: 
LCSWMA’s and ARM’s opinions are that the geology and hydrogeologic conditions are 
sufficiently characterized and that additional studies are not needed.  We cannot conceive of 
data that could be collected that would plausibly result in a change to any designed system for 
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environmental protection in connection with the FFVE.  The design incorporates a double-lined 
geosynthetic containment system that monitors leakage through the primary liner, and bolsters 
that protection with a secondary composite liner system.  Groundwater monitoring wells 
encompass the facility with emphasis given to sump areas that could potentially be more 
vulnerable to liner imperfections.  Groundwater degradation, if detected, would be considered in 
an assessment with location-specific additional characterization, if applicable, followed by 
appropriate abatement considerations.  Moreover, this site and footprint had been previously 
characterized for the original solid waste permit (issued in 1989), and have been further 
characterized and monitored since the original permit issuance.  The previous investigations 
were deemed adequate, and the DEP has been made aware of all modifications to the facility 
and monitoring results.  The Annual Operations Reports consider the adequacy of the 
monitoring systems every year, including updates to groundwater flow direction and the 
adequacy of the monitoring network.   

 
8) In regards to the Phase I - Sheets 11A and 11B - Hydrologic Cross Sections, it is 

recommended that a cross section be included in the permit application that intersects 
the area in the vicinity of FFMP001P (i.e. close to where former Spring SP-01 was 
located) and where test boring MSEB-12 detected groundwater at 10.5 feet below 
ground surface.  The depth to groundwater and base of the proposed MSE berm need 
to be closely evaluated in this area due to the shallow groundwater, possibility of 
future settlement issues due to the currently saturated unconsolidated zones, and the 
tallest section of the proposed MSE berm wall (i.e. 52 feet) being located in this area.   

 
Response: 
The depth to groundwater is modeled and accounted for in the MSE berm design documentation 
included in Phase II, Form 24.  Additionally, the groundwater is shown on geologic cross-
sections at every 100 feet along the alignment of the MSE berm.  The geologic cross-sections are 
included in the Phase II drawings, Sheets 20-23.  Cross-section 33 at STA 32+00 is very close to 
the location of FFMP001P and can be utilized to determine the location of the water table 
relative to the MSE berm.   

 
In general, the soils underlying the MSE berm consist of residual soils derived from weathering 
of the underlying bedrock.  Moreover, an underdrain is proposed below the MSE berm in the 
vicinity of former Spring SP-01 to ensure that groundwater mounding will be precluded.  Future 
settlement issues are not anticipated.   Refer to the prior response to Comment 7(4)(b)(2). 

 
b. Form D, Section A – Geologic - Item 1 requests if the proposed facility is located within 

an area with a 10% or greater probability that a maximum horizontal acceleration will 
exceed 0.10 g in 250 years as mapped by the Pennsylvania Geologic Survey or the 
USGS?  Please provide documentation pertaining to g values based on a 250-year time 
period.   
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Response: 
As submitted with the Permit Application and further explained in the responses herein, the 
design peak ground acceleration (PGA) for the Frey Farm Landfill according to the 2008 USGS 
National Seismic Hazard Maps and other online software provided by USGS is 0.091g.  During 
the preparation of the Frey Farm Vertical Expansion permit Application, the slope stability 
analyses were completed prior to the release of the 2014 USGS National Seismic Hazard Maps.  
The updated Maps incorporated more recent earthquake data and would have required 
additional analyses if the design values had changed significantly from the values used in the 
original analyses.  However, according to the 2014 USGS Maps for the conterminous United 
States showing the PGA with 2 percent probability of exceedance in 50 years, which expresses 
PGA as a percentage of the standard acceleration due to gravity (g), the PGA for the Frey Farm 
Landfill is approximately 0.10g, which is the same seismic coefficient used in the original 
analyses.  Note that the 10% probability in 250 years and the 2% probability in 50 years are 
equal.  The USGS technical explanation regarding this relationship was previously included in 
the Phase II Form 24 Appendix 24.5, but has been reproduced and included for DEP’s 
convenience as Attachment F to this submission.  Due to the seismic coefficient determined using 
the 2014 USGS Maps equaling the value used in the submitted calculations, no additional 
analyses were completed. 

 
For the permit application, the United States Geological Survey (USGS) National 
Seismic Hazard Mapping website and more recent information were utilized to assess the 
seismic risk for the area surrounding the proposed FFVE.  As noted on Phase I, Form 6, 
Page 6(1)-11, Section 3.4.3, Paragraphs 3 and 4, the application indicated that, “Seismic 
risk is expressed as a probability of exceeding peak ground acceleration (PGA), the 
projected maximum acceleration (% g) that could be experienced by a particle at or near 
ground level in a given area, over a 50-year time period.”  LCSWMA indicated that 
according to the USGS information, last updated in June 2010, “The FFVE site has a 
PGA with a 7% probability of exceedance in 75 years of 3 to 4% g (0.03 to 0.04 g) and a 
PGA with a 2% probability of exceedance in 50 years of approximately 6 to 9% g (0.06 
to 0.09g)……….According to the USGS, the approximate threshold for earthquake-
related shaking that causes damage to buildings not designed to withstand damage from 
earthquakes is 0.10 g.”   

 
It is recommended that an expert in the field of geophysics, satisfactory to both the 
Landfill and DEP, present a second opinion whether or not this area would provide a 
sufficient stable foundation for the proposed FFVE MSE berm, due to the possible 
cumulative effect of gravity and zones of weakness previously noted that could possibly 
jeopardize the stability of the vertical expansion.  DEP believes a more thorough 
evaluation is necessary as a result of: 

 
1) This seismic risk evaluation included in the permit application is based on 50 to 75 

years, yet the closed landfill would remain indefinitely after final closure of the Frey 
Farm Landfill (i.e. greater than 50 to 75 years).      
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Response: 
The map included in Form 6, Appendix 6-2 entitled “Hard Rock PGA 2% / 50 year PE” is a 
revised version of the 2008 USGS National Seismic Hazard map released by the USGS in 
January 2010.  It is important to note that USGS maps assume different site classifications, 
which influence the recommended PGA.  The map included in Form 6, Appendix 6-2 assumes 
that all sites are underlain by hard rock (site class A) with an average shear wave velocity of 
approximately 2,000 m/s.  (Note: USGS maps included in Attachment D(M)-3 and Attachment 
24-5 assume all sites are underlain by firm rock (site class B/C) with an average shear wave 
velocity of approximately 760 m/s.)  Based on this map and the assumed site classification, the 
PGA at the Frey Farm Landfill is between 0.06 and 0.09g; however, as discussed below, the 
PGA must be adjusted for the appropriate shear wave velocity. 
 
Shear wave velocity is the speed at which a shear wave (or seismic wave) moves through various 
earth materials.  In general, shear wave velocity increases as the material hardness increases 
(i.e., shear wave velocity will be low in soft soils [e.g., clay] and much higher in hard bedrock).  
The “hard rock” assumption used by the USGS is based on the site classification as published in 
the International Building Code (IBC) and is used to relate the subsurface materials in the upper 
100 feet (30 meters) at the site to an average shear wave velocity; this parameter is commonly 
referred to as the VS

30.  The Site Class Definition (Table 1613.5.2, page 350) of the IBC is 
included below: 
 

Site Class Soil Profile Name 
Average Property in top 100 feet 

Soil Shear Wave Velocity, VS
30  (m/s) 

A Hard rock VS
30 > 1,524 

B Rock 762 < VS
30 ≤ 1,524 

C Very dense soil and soft rock 366 < VS
30 ≤ 762 

D Stiff soil profile 183 < VS
30 ≤ 366 

E Soft soil profile VS
30 < 183 

 
Assigning the proper VS

30 for a site is important, since this parameter is used when calculating 
the seismic hazard for a location.  The “A” site class will return a lower PGA than the value 
determined for a “B” site class. 
 
Based on the information gathered during geophysical subsurface investigations performed by 
ARM as part of the Frey Farm Landfill Wind Energy Project in 2010, the underlying materials 
are better represented by a VS

30 of approximately 760 m/s, which is a typical value used for firm 
rock, and the recommended value for a B/C site classification by the National Earthquake 
Hazards Reduction Program (NEHRP).  The PGA provided on the map in Form 6, Appendix 6-2, 
must be adjusted to reflect the site shear wave velocity of 760 m/s compared to the assumed 
shear wave velocity of 2,000 m/s.  In order to determine the design PGA that utilizes 
representative subsurface conditions at the site, ARM utilized the Interactive Deaggregation 
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online software provided by the USGS (http://geohazards.usgs.gov/deaggint/2008/).  The PGA 
calculated by this software using a VS

30 of 760 m/s at the Frey Farm Landfill was 0.091g when 
using the data associated with the map included in Form 6, Appendix 6-2; the output file from 
this software is included in Attachment G to this submission.  To show the change in the PGA 
caused by varying the site classification, a separate output file is included in Attachment G for a 
VS

30 equal to 2,000 m/s, which equated to a PGA of 0.06324g.  This software is currently only 
available for the 2008 Seismic Hazard data, not the 2014 Seismic Hazard data. 
 
As discussed in a response to a previous comment herein, according to the 2014 USGS National 
Seismic Hazard Map (included in Attachment H), the Frey Farm Landfill is located on a line 
separating the 0.08g to 0.10g, and the 0.10g to 0.12g ranges.  Therefore, using this map (which 
is recognized as the most up-to-date version of the Seismic Hazard Map produced by the USGS) 
there is a 2% probability that the FFLF will experience a PGA of 0.10g within the next 50 years, 
which is equal to a 10% probability of exceedance in 250 years (see USGS technical explanation 
in Attachment F).  Note that this map assumes a VS

30 of 760 m/s for all locations, so it can be 
used as an accurate representation of the seismic hazard for the Frey Farm Landfill and no 
adjustment to the PGA is required.  Therefore, since all of the analyses submitted as part of the 
FFVE Permit Application utilized a PGA of 0.10g, no further iterations of the analyses are 
required. 

 
2) On Form 6, Page 6(1)-11 of the permit application, a review of data pertaining to a 

5.8 magnitude earthquake that occurred in Mineral, Virginia on August 23, 2011 was 
included.  As a result of this Virginia earthquake, nearby Pennsylvania PGA values 
were documented in the permit application as noted below and can also be reviewed 
at the following link.  As previously noted, the USGS threshold for earthquake-
related shaking causing damage to buildings not designed to withstand earthquake 
damage is 0.10 g.   

 
http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/082311a/#Peak_Grou
nd_Acceleration 
  

Location Distance from FFVE PGA (g) 

Holtwood, PA 10.9 miles to the SE 0.0316 

Felton, PA 9.4 miles to the SW 0.0491 

Dallastown, PA 10.3 miles to the W-SW 0.0382 

Quarryville, PA 15.2 miles to the E-SE 0.0593 

For comparison purposes: 

Mineral, VA 160 miles to the S-SW 0.196103 

 
The above calculations presented in the permit application were based on an 
earthquake that occurred approximately 160 miles S-SW of the proposed FFVE.  
Earthquakes above a 5.0 magnitude are possible in Pennsylvania.  The largest 
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documented Pennsylvania earthquake occurred in 1998 at a 5.1 magnitude in 
Crawford County (i.e. Northwest quadrant of Pennsylvania) as noted on Figure 8.  
The Earthquake Hazards in Pennsylvania publication indicates that many factors 
affect intensity of an earthquake such as “topography, type and thickness of soil, 
direction from the epicenter relative to regional rock structure, and type of bedrock.”  
 

 Seismic activity has been documented higher than normal for this area of 
Pennsylvania due to the nearby Martic Line.   As noted on Figure 7, two locations in 
close proximity of the Frey Farm Landfill documented earthquake activities in 1984 
and 1989, at 4.2 and 4.3 magnitudes, respectively.  These two points are located just 
outside the 5-mile radius of the Frey Farm Landfill as noted on Figure 7.  The 
attached Figure 8 illustrates Pennsylvania statewide seismic activity.  Both of these 
maps were created using earthquake data (i.e. circa 1724 to 2003) downloaded from 
the DCNR website.   

 
Response: 
As shown in the table presented by the DEP in its comment regarding the 5.8 magnitude 
earthquake in Mineral, Virginia on August 23, 2011, all of the PGA measurements at the sites 
close to the FFLF were less than the 0.10g value used by ARM when completing the FFVE 
Permit Application.  While it is possible that an earthquake with a magnitude greater than 5.0 
can occur in Pennsylvania, based on the information provided by the USGS it is unlikely that this 
will occur.  Using the most current earthquake probability mapping online software provided by 
the USGS (http://geohazards.usgs.gov/eqprob/2009/index.php), there is a 6 to 8% probability 
that there will be an earthquake with a magnitude of 5.0 or greater within 50 miles of the site in 
the next 250 years; a map generated by the software for this scenario is included in Attachment I 
of this submission.  While ARM understands that this mapping software does not account for the 
Mineral, Virginia 2011 earthquake, or any earthquake data recorded after 2006, it is the only 
software currently available that will calculate probability for a certain earthquake magnitude.   
 
Furthermore, the most recent version of the USGS Seismic Hazard mapping was released in 
2014.  The 2014 map includes data through 2012 and it is apparent that the Mineral, Virginia 
2011 earthquake, among other factors, caused slight increases in the PGA throughout the Mid-
Atlantic region.  As previously discussed, the PGA at the FFLF is 0.10g based upon the 2014 
USGS mapping compared to 0.091g based upon the 2008 USGS mapping.  Therefore, a PGA of 
0.10g is the most appropriate PGA to utilize for the design of the FFVE as it contains the most 
up-to-date information, including information collected during the 2011 Mineral, Virginia 
earthquake.  As discussed herein, the maps and software provided by the USGS have been 
established as the most current source of information to be used for engineering design.   
 
Additionally, the data sources provided by the USGS are the comprehensive maps available 
relative to probabilistic risk assessment of earthquakes in the US.  As stated in the USGS 
webpage entitled “Earthquake Hazards 101: the Basics,” included as Attachment J of this 
submission, probabilistic ground motion is the best way to accomplish the goal of depicting the 
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potential shaking hazard from future earthquakes.  The discussion also states that “the method 
assumes a reasonable future catalog of earthquakes, based upon historical earthquake locations 
and geological information on the recurrence rate of fault ruptures.”  Lastly, the document 
entitled RCRA Subtitle D (258) Seismic Design Guidance for Municipal Solid Waste Landfill 
Facilities (Richardson et. al., 1995), provided by the United States Environmental Protection 
Agency (EPA) and used as the guidance document for municipal solid waste landfill design, 
states that the use of the USGS probabilistic seismic hazard map (and the latest version of the 
map) is the prescriptive method for determining the PGA for a municipal solid waste landfill. 
 
After considering the wealth of information available to the USGS when creating the seismic 
hazard maps, the established precedent that the USGS maps are the most accurate 
representation of the hazard at a given location, and that the maps are used as the standard 
method by engineers to determine seismic design criteria, the analyses provided in the FFVE 
Permit Application are in accordance with the most up-to-date seismic hazard maps and do not 
require revision. 

 
3) Phase I, Form 6, Page 6(1)-5, Section 2.4, Paragraph 3 of the permit application 

indicates that “The Martic Overthrust fault line, if projected to the east, may trend 
through the FFVE footprint.”   

 
Response: 
As previously discussed in response to the DEP comment 7(a)(2) herein, further addressing the 
presence of the Martic Overthrust fault line is not necessary and not relevant to the stability of 
the proposed FFVE. 

 
4) The proposed FFVE area is underlain by complex geology and weathered zones due 

to the nearby Martic Line.  The Wissahickon schist formation is severely deformed, 
metamorphosed, faulted, folded, fractured, jointed, foliated, and weathered in this 
area.  As a result, varying zones of weakness are present in the bedrock and the 
overlying weathered bedrock and saprolite.  Additionally, the proposed FFVE would 
be located on top of the existing landfill, on the Piedmont Upland Section of the 
Martic Line (i.e. Figure 5, Figure 6, and Figure 7), near the edge of a prominent area 
(i.e. Turkey Hill), directly upgradient of the Susquehanna River, and above 
complexly deformed unconsolidated weathered slippery rock types and micaceous 
soils. 

 
Response: 
Refer to prior responses concerning same topic. 

 
5) Phase I - Sheets 11A and 11B - Hydrologic Cross Sections indicate that the proposed 

MSE berm will be built upon the weathered zone (i.e. residual soils and saprolite) and 
not competent bedrock and in an area of shallow groundwater.   Settlement of 
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unconsolidated overburden soils in this area are possible due to the lowering of the 
groundwater table. 

 
Response: 
Refer to prior responses concerning same topic. 
 
8. Phase I, Form D, Section F - Fish, Game and Plants, Item 8 

a. Section 273.202(a)(12) of the Municipal Waste regulations states that a municipal waste 
landfill may not be operated within 100 feet of a perennial stream unless storage, 
processing and disposal will not occur within that distance and no adverse hydrologic or 
water quality impacts will result.  The Form D narrative Response to Question 8 
documents the nearest perennial streams as Stream F and Manns Run, both located 
beyond the 100 feet setback requirement, and indicates that no adverse impacts will occur 
to these perennial streams due to erosion and sedimentation controls.   

 
Phase I, Form D, Attachment D(M)-13 mistakenly included Stream W under the Surface 
Water Section (4.2, 4.2.2, 4.2.3) as the stream being located southeast of the proposed 
FFVE and downgradient of Sediment Basin C.  This unnamed stream should have 
indicated Stream F, not Stream W.  Form D - Attachment D(M)-13, Section 4.2.3 - Head 
of Hollow Impacts, indicates that the base flow could diminish to Stream W  
(i.e. should have indicated Stream F) and Manns Run as a result of the placement of an 
additional nine acres of impermeable cap and liner for the FFVE disposal area.  Rationale 
provided by LCSWMA for the potential harm to be mitigated included:  1) no measurable 
impact to stream flow due to the total drainage acreage of 90 acres for Stream W (i.e. 
should have indicated Stream F) being much smaller in comparison to the total drainage 
acreage for the Manns Run perennial stream, which is greater than 595 acres; and 2) after 
the disposal area is capped, FFVE stormwater runoff will be diverted to Basin C and 
subsequently discharged to Stream W (i.e. should have indicated Stream F) and Manns 
Run.  Note:  the Form D Section of the permit application did not include flow 
calculations for Stream W, the unnamed tributary located on the southwest side of the 
proposed FFVE and downgradient of Sediment Basin B.  
 
The hydrologic and water quality impact to the downgradient perennial streams needs to 
be further evaluated.  It is recommended that the base flow calculations be re-estimated 
due to the mix-up in stream names (i.e. Stream F and Stream W) in addition to the use of 
worst-case scenario (i.e. ash used in the MSE berm) calculations.  In this situation, 
additional acreage would be impacted because if ash is used in the MSE berm, a liner 
system beneath the berm would be required equivalent to the FFVE liner system.  
Additionally, please include calculations for Stream W.  It is recommended that 
additional mitigation measures be included in the permit application that would address 
the reduction of base flow to the downgradient perennial streams during the active life of 
the FFVE.    
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Response: 
Surface Water Quality and Sediment/Stormwater Runoff:   
 
The transposition of Stream W and Stream F in Sections 4.2.2 and 4.2.3 of Phase I, Form D, 
Attachment D(M)-13  was only a labeling issue in the text and has no impact on the stormwater 
runoff  mitigation of potential harms associated with the landfill construction and operation 
activities.  The streams are correctly identified and referenced in the Form D Narrative and in 
the Phase II PMA.   
 
The proposed FFVE project will not cause any adverse impacts to Stream F or Manns Run.  The 
FFVE waste footprint maintains a minimum 300-foot setback distance from Stream F and a 
minimum 500-foot setback distance from Manns Run.  As described in Form I of the Phase II PMA, 
the potential harm of increased runoff and sedimentation to Manns Run as a result of the proposed 
FFVE will be prevented by the implementation of appropriate erosion and sedimentation controls 
as per the PADEP Chapter 102 regulations (Erosion and Sedimentation Controls).  These 
controls include the construction of terraces and diversion interceptor channels to direct 
stormwater runoff from the project area to sedimentation basins, thereby preventing sediment-laden 
runoff from reaching perennial streams adjacent to the FFVE.   
 
Any concerns regarding potential groundwater quality impacts from the FFVE will be fully 
mitigated by the installation of an impermeable liner system (double-lined system) and cap in the 
disposal areas of the proposed FFVE.  Furthermore, the implementation of a groundwater and 
surface water monitoring program in association with the FFVE will ensure the prompt detection of 
any changes in water quality proximal to the waste disposal area.   
 
Base Flow: 
 
As noted in the Phase I PMA and in Form I of the Phase II PMA, the pre-project stream flow 
conditions will be maintained in both streams using discharge from the proposed stormwater 
basins.  The placement of an additional 9 acres of impermeable cap and liner for the proposed 
FFVE disposal area will not adversely impact the quantity of stream baseflow.  The total 
drainage area of Stream F is approximately 90 acres, and the total drainage area of Manns Run 
is greater than 595 acres.  The FFVE impermeable cap and liner consists of 9 acres, which is 
only 1.5% of the Mann’s Run drainage area.  Furthermore, the stormwater runoff from the 
proposed FFVE footprint area will be diverted to Basin C and discharged into Stream F and 
Manns Run.  Although nine additional acres of liner materials will be placed incrementally over 
the life of the FFVE, it is important to note that as new liner is installed, other areas of the 
landfill are brought to intermediate or final cover grade and shed stormwater from the landfill 
which is directed to stormwater basins that provide sustenance to the subject waterways via 
infiltration and spillway discharge.  The discharges from these stormwater basins will mitigate 
any potential baseflow impacts to these streams.   
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Based on the information presented above, no additional evaluation of the potential hydrologic 
and water quality impacts is necessary. 
 

b. Section 273.202(a)(6) of the Municipal Waste regulations states that a municipal waste 
landfill may not be operated in a valley, ravine or head of hollow where the operation 
would result in the elimination, pollution or destruction of a portion of a perennial stream, 
except that rechanneling may be allowed as provided in Chapter 105.  LCSWMA 
indicates in Form D - Attachment D(M)-13, Section 4.2., that no portion of the project 
area is located within a valley, ravine, or head of hollow associated with these streams.   

 
 As a result of past landfilling operations, the head of hollow area has already been 

modified, the original spring SP-01 extended via PVC piping, and the upper reaches of 
Stream F referred to as stormwater conveyance channels.  For the FFVE, the DEP 
Waterways and Wetlands Program provided a waiver letter per Chapter 105 permit 
requirements pertaining to the stormwater conveyance channels for this area, but 
requested LCSWMA to secure Federal authorization via a Clean Water Act Section 404 
State Programmatic General Permit (SPGP) for the waived activity to place and maintain 
fill in two unnamed tributaries to Manns Run.  Please include a copy of the final SPGP in 
the permit application.  In regards to the reduction of base flow to nearby perennial 
streams, please see previous review comment.   

 
Response: 
The DEP Waterways & Wetlands Program provided a Waiver of Permit Requirements in a letter 
dated December 18, 2013 which is included in Form I, Attachment I-5.  The letter contains the 
following statement: 
 

“Enclosed is your Clean Water Act Section 404 State Programmatic General Permit 
(SPGP) which provided federal authorization for the waived activity.” 

 
Therefore, no additional federal authorization is required, per the DEP-provided waiver 
included in Form I, Attachment I-5.  No further action is required. 
 
 
Attachments: 
Attachment A: HeritagePA Economic Impact Study Executive Summary  
Attachment B:  Line of Sight Study Supplement 
Attachment C: ARM Personnel Professional Resumes 
Attachment D: “Earthquake Epicenters In and Near Pennsylvania” 
Attachment E: Articles Related to the 1984 Earthquake and the Martic Line 
Attachment F: USGS Seismic Mapping Technical Q&A 
Attachment G: USGS Interactive Deaggregation Output Files 
Attachment H: 2014 USGS Seismic Hazard Map 
Attachment I: Earthquake Magnitude Probability Map 
Attachment J: USGS – “Earthquake Hazards 101: The Basics” 
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Executive Summary 

Topline 

 Tourists spent an estimated 7.5 million days/nights in the 12 Pennsylvania 

Heritage Areas (HAs) in 2014, purchasing $2 billion worth of goods and services. 

Including secondary effects, the total contribution of heritage visitor spending to the 

state economy was 25,708 jobs and $798 million in labor income. 

Overview 

This report summarizes the results of qualitative and quantitative research 

conducted in five HAs that were studied by the research team. The report also provides 

an overall estimate of the economic impact of heritage-related visitation to all 12 HAs.  

Extensive qualitative research was conducted with stakeholders of each of the 

five study HAs to help understand key challenges and issues.  A comprehensive 

quantitative survey was also administered within the five study HAs from May through 

December, 2014. A total of 3,524 usable questionnaires were collected. Visitors 

completed the survey via paper and online questionnaires. This survey provided 

beneficial demographic and visitor information for the research in addition to necessary 

estimates on purchases such as lodging, food, and attractions.  

Findings  

The research indicates that the five study HAs contribute positive economic 

benefits to their local geographic regions.  The operations of each HA and the visitation 

attributed to HA attractions are detailed in the analysis in two ways:                   

1) HA organizational expenditures and the work of HA staff facilitate economic 

development projects in their regions.  This involvement increases the economic impact 



   

     
 

within each local region. This also enhances the economic value of HAs as they may 

utilize technical expertise to promote economic development with partners. For 

example, the five HAs documented specific examples of economic development 

success, including more than 151 new tourism-related businesses that have started 

operations in the past 5-10 years. These businesses provide evidence that the HAs play 

a role in their areas that yields beneficial economic and social returns. 

2) Heritage visitation to a local region was defined and attributed to each HA and 

its partners. Heritage-specific visitors were quantified via the research survey when 

respondents indicated that a visit to a heritage attraction or event was indeed the 

primary reason for their visit. Heritage visitation provides substantial economic benefits 

for the local geographic region. Highlights of the economic impact of heritage-defined 

visitation in each of five study HA areas are detailed below in Table A: 

                                                  Table A 
                       2014 Heritage-Defined Visitor 
                     Economic Impact of 5 Study Heritage Areas 
 

 

                                                
A

s 

an 

exa

mpl

e, 

the 

sha

2014 Spending Impact          

Non-Local or Overnight Visitors   Heritage Areas   

  Allegheny 
Ridge 

Lincoln 
Highway 

National 
Road 

Route 6 
Susquehanna 

Gateway 

Visitors (# of Party 
days/nights) 

344,903 1,034,486 626,045 4,336,559 209,535 

Heritage Visitor Spending 
(000's) 

$65,606 258,873 151,750 1,056,641 62,251 

Direct Effect           

Jobs 564 2,603 1,667 9,641 568 

Labor Income (000's) $14,164 $53,628 $30,318 $216,916 $12,117 

Value Added (GDP) (000's) $19,534 $82,316 $48,862 $318,603 $195,01 

Output (000's) $33,386 $147,854 $90,403 $558,669 $34,326 

Total Effect           

Jobs  699 3,260 2,050 12,271 735 

Labor Income (000's) $20,914 $78,396 $45,873 $316,157 $19,152 

Value Added (GDP) (000's) $31,137 $126,814 $75,890 $499,413 $32,470 

Output (000's) $52,300 $225,530 $137,340 $891,101 $56,282 

Source: Survey of visitors to 5 study HAs, 2014; 3,524 total respondents



   

     
 

ded area in Table A above illustrates the economic impact on one select HA from this 

study, Allegheny Ridge. Specifically, visitors spent an estimated 344,903 party 

days/nights in the HA, spending nearly $66 million in 2014. Further, direct heritage-

defined visitor spending supported 564 jobs within Allegheny Ridge. Adding secondary 

effects, the total jobs supported were 699. Jobs include full and part time jobs, 

consistent with employment estimates of the Bureau of Labor Statistics. Similarly, Table 

A illustrates findings for labor income, value added (GDP), and total output (sales). For 

example, labor income is measured as income which includes wages and salaries, 

payroll benefits, and income of sole proprietors. The spending of heritage-defined 

visitors in 2014 directly affected Allegheny Ridge salaries and small business owner 

income by $14 million, which increased to nearly $21 million when including secondary 

multiplier effects.  

Allegheny Ridge direct heritage-visitation spending contributed nearly $20 million 

to its regional GDP. Including the secondary multiplier effects, the contribution increases 

to more than $31 million.  GDP or value added includes labor income as well as profits 

and rents and indirect business taxes. Value added is the preferred measure of the 

contribution of an activity or industry to gross regional product as it measures the value 

added by that activity/industry net of the costs of all non-labor inputs to production.  

Output represents the value of industry production or sales.  For example 

manufacturers would define output as sales plus/minus change in inventory. The output 

of service sector production is equal to its sales.  Output in the retail trade sector are 

only the retail margins on retail sales and therefore exclude the cost of goods sold. 

Allegheny Ridge direct heritage-visitation spending contributed more than $33 million to 



   

     
 

the regional output. Including the secondary multiplier effects, the economic benefit 

increases to more than $52 million.   

The intangible economic benefits detailed in the qualitative findings include 

sustaining the culture and heritage of an area, as well as partnering with tourism 

promotion agencies (TPAs) to attract tourist dollars. HAs also work with local Chambers 

of Commerce to attract businesses and promote economic development in rural areas 

of Pennsylvania.  

In addition to the five study HAs, the research team also used visitation estimates 

provided by all 12 Pennsylvania HAs to develop an estimate of heritage-visitation 

economic effect on jobs, income, and value added statewide, as noted in Table B: 

                                                       Table B 
2014 Heritage-Defined Visitor 

Economic Impact of all 12 Pennsylvania Heritage Areas 
 

 

 

 

 

 

 

 

 

Based on this additional data, Table B above illustrates the economic impact on 

of all 12 HAs statewide. Specifically, visitor parties spent an estimated 7.5 million 

days/nights in the 12 HAs in 2014, spending an estimated $2 billion. Further, the direct 

Statewide Model - Visitor Spending 
Impact/Non-Residents All 12 Heritage Areas 

Pennsylvania 

Visitors (Party days/nights) 7,539,755 

Heritage Visitor Spending (000's) $2,089,077 

Direct Effect   

Jobs 19,333 

Labor Income (000's) $477,881 

Value Added (GDP) (000's) $709,062 

Output (000's) $1,208,247 

Total Effect   

Jobs  25,708 

Labor Income (000's) $798,114 

Value Added (GDP) (000's) $1,263,295 

Output (000's) $2,147,091 

Source: Survey data of visitors to 5 study heritage areas, 2014; 3,524 total respondents,  
  extrapolated using visitation data from the remaining 7 non‐study heritage areas 



   

     
 

impact of heritage-visitor spending to the state economy was 19,333 jobs and $477.9 

million in labor income. Including secondary effects, the total contribution of visitor 

spending to the state economy was 25,708 jobs, $798 million in labor income, and 

nearly $1.3 billion in value added effects. By comparison, a recent research report on 

the total Pennsylvania travel and tourism-related economic activity supported 478,888 

jobs in total (direct and indirect jobs) in PA in 2013. The state’s travel and tourism sector 

was directly responsible for an estimated $15.3 billion of the state’s 2013 Gross 

Domestic Product (GDP) (Tourism Economics, 2014). By comparison, this report 

estimates 2014 HA visitation was directly responsible for $709 million.  

Based on the visitors sampled at the five study HAs, approximately 70% of visitor 

spending and associated economic effects would be lost to the regions in the absence 

of specific heritage anchor attractions. The importance of these individual attractions is 

underlined by a finding of the quantitative research indicating low awareness of the 

concept of a “heritage area” as well as the existence of the overall HA Program. The 

data indicates that 67% of respondents were not aware of the PA program, and that a 

majority of respondents were not aware of each individual HA—with the exception of 

Lincoln Highway, where 60% of respondents indicated that they were aware of the HA.  

This research suggests that the HA program, although a component of the larger 

statewide tourism industry, supports a substantial number of jobs across the state 

particularly within the restaurant, amusement, and retail industries, despite limited 

awareness of the specific HA program. To frame this impact, including direct and 

indirect effects, heritage tourism supported more than 25,000 jobs in 2014, more than 

the population of the city of Johnstown of 20,978 (U.S. Census, 2010).  



   

     
 

Heritage defined visitors were responsible for more than $158.7 million in state 

and local tax revenues in 2014. State and local tax revenue includes employee 

contributions, household taxes (income, real estate, etc.) and corporate profit taxes.  

The operations of HAs provide nominal economic benefits for their local region 

through salaries, grants and special projects; however, the administration of grant 

revenue from Federal, State, or local funding agencies results in a significant effect on 

the regional income and value added multipliers.  

Recommendations 

Based on the findings of the qualitative and quantitative research, this report 

recommends nine actions to improve aspects of the HA program. These include a 

summit meeting between HA staffs and key DCNR leaders to develop a statewide 

roadmap for the future of the HA program, the adoption of a common visitor survey 

procedure for all HAs based on the methods used in this study, suggested refinements 

to the DCNR partnership grants program and enhancements to the mini grants 

program, consideration of a more marketable name for the program, and ways of 

improving relationships with local partners and stakeholders.  The report also 

recommends enhancements to the ways HAs help preserve a sense of place within 

their regions and new efforts to encourage nature tourism. Finally, the report 

recommends ways to enhance the effectiveness of each specific HA.       

 

 

 
 



   

     
 

Appendix F 
 

Allegheny Ridge Heritage Area Detailed Information 
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Source: HA staff



   

     
 

 
 

     Allegheny Ridge Results: Visitor Breakout 

Visitor Type
Frequency Percent

Local Day Visitor         
(less than 60 miles) 123 24%

   Non Local Day Visitor    
(60 miles or more) 31 6%

Overnight visitor, Motel 107 21%

Overnight visitor, Other 255 49%

Total 516 100%

Pennsylvania or Out-of State Visitors
Frequency Percent

Pennsylvania residents
424 81%

Out of state visitors 100 19%

Total 524 100%

Travel Party Size
Frequency Mean

How many adults are in 
your travel party? 428 2.24

How many youths are 
in your travel party 

(under 18)?
163 2.34

Reason for Visit
Frequency Percent

I live here 196 37%
Visiting friends 91 17%

See heritage sites 157 30%
Outdoors 49 9%

Passing through 36 7%
529 100%

Source: Survey of visitors to Allegheny Ridge HA, 2014; 524 total respondents 



   

     
 

 
Allegheny Ridge Top 30 Attractions Cited by Respondents 

 
 

  Attraction Frequency Percent 

1 Horseshoe Curve 121 12.0% 

2 Inclined Plane 88 8.7% 

3 Altoona Railroaders Museum 87 8.6% 

4 X Fest 62 6.1% 

5 Johnstown Flood Museum 58 5.7% 

6 Staple Bend Tunnel 44 4.3% 

7 Prince Gallitzin Apple Cider Fest 42 4.2% 

8 Johnstown 36 3.6% 

9 Allegheny Portage Railroad 33 3.3% 

10 Flood City Music Festival 30 3.0% 

11 Hartslog Day 30 3.0% 

12 Johnstown Flood Memorial 27 2.7% 

13 6 to 10 Trail 25 2.5% 

14 Flight 93 Memorial 18 1.8% 

15 Johnstown Heritage Discovery Center 18 1.8% 

16 Altoona 16 1.6% 

17 Gallitzin Tunnels Museum 12 1.2% 

18 Canoe Creek State Park 9 0.9% 

19 Ghost Town Trail 9 0.9% 

20 Lemmon House 9 0.9% 

21 War Memorial Arena 9 0.9% 

22 Altoona Curve Baseball 8 0.8% 

23 Potatofest 8 0.8% 

24 Prince Gallitzin State Park 8 0.8% 

25 DelGrosso's Amusement Park 7 0.7% 

26 Pittsburgh 7 0.7% 

27 Penn State 6 0.6% 

28 Boyer's Candy Factory 5 0.5% 

29 Stonycreek River 5 0.5% 

30 Asiago's Restaurant 4 0.4% 
 
 
 
 
 
 

Source: Survey of visitors Allegheny Ridge HA, 2014; 524 total respondents 



   

     
 

Allegheny Ridge Distribution of Visitation Sites and Visitor Home Locations 
 

Respondents completed the survey at attractions located in 14 zip codes within the 
Allegheny Ridge Heritage Area, some of which overlap in the map below. 

 
 
 

Respondents in the Allegheny Ridge Heritage Area came from 254 zip codes and 24 
states in the U.S. (plus the District of Columbia) and three other nations (Canada, 

Spain, and Venezuela). 
 

 
 
 

Source: Survey of visitors to Allegheny Ridge HA, 2014; 524 total respondents 

Source: Survey of visitors to Allegheny Ridge HA, 2014; 524 total respondents 



   

     
 

Appendix G 
 

Lincoln Highway Heritage Corridor Detailed Information 
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Total Visitation: 2,128,029

Source: HC staff



   

     
 

 

Lincoln Highway Results: Visitor Breakout  

Visitor Type 

  Frequency Percent 
  Local Day Visitor         

(Less than 60 miles) 218 33% 

Non Local Day Visitor     
(60 miles or more) 75 11% 

Overnight visitor, Motel 
174 27% 

Overnight visitor, Other 
189 29% 

 656 100% 

Pennsylvania or Out-of-State Visitors 

  Frequency Percent 
Pennsylvania residents 500 75 

Out of state visitors 168 25 

Total 668 100 

Travel Party Size 

  Frequency Mean 
How many adults are in 

your travel party 558 2.28 

How many youths are in 
your travel party (under 

18) 
191 2.98 

 

Reason for Visit 

  Frequency Percentage 
I live here 150 22% 

Visiting friends 82 12% 
See heritage sites 303 44% 

Outdoors 104 15% 
Passing through 47 7% 

 686 100% 
 Source: Survey of visitors to Lincoln Highway HC, 2014; 668 total respondents 



   

     
 

Lincoln Highway Top 30 Attractions Cited by Respondents  
 

 

   Attraction Frequency Percent 

1 Lincoln Highway Experience 183 14.2% 
2 Lincoln Highway 100 7.7% 
3 Fort Ligonier 79 6.1% 
4 Flight 93 Memorial 75 5.8% 
5 Bedford Fall Foliage Festival 71 5.5% 
6 Ohiopyle 66 5.1% 
7 Old Bedford Village 64 5.0% 
8 Idlewild Park 59 4.6% 
9 Gettysburg Battlefield 44 3.4% 

10 Compass Inn 37 2.9% 
11 Gettysburg Heritage Center 29 2.2% 
12 Fallingwater 28 2.2% 
13 Ligonier 28 2.2% 
14 Gettysburg 26 2.0% 
15 Pittsburgh 22 1.7% 
16 Gettysburg Tour Center 20 1.5% 
17 Ligonier Valley Railroad 15 1.2% 
18 Bedford 13 1.0% 
19 Fort Necessity 13 1.0% 
20 Pie Shoppe/Laughlintown 12 0.9% 
21 Bedford Springs Resort 9 0.7% 
22 Latrobe 9 0.7% 
23 Seven Springs Resort 9 0.7% 
24 Gettysburg Visitors Center 7 0.5% 
25 Johnstown Flood Museum 7 0.5% 
26 Coffee Pot/Bedford 6 0.5% 
27 Fort Bedford 6 0.5% 
28 Latrobe Airport Museum 6 0.5% 
29 Ship Hotel Site 6 0.5% 
30 St. Vincent College 6 0.5% 

 
 
 
 
 
 
 
 
 

Source: Survey of visitors to Lincoln Highway HC, 2014; 668 total respondents 



   

     
 

Lincoln Highway Distribution of Visitation Sites and Visitor Home Locations 
 

Respondents completed the survey at attractions located in 9 zip codes within the 
Lincoln Highway Heritage Corridor, as noted on the map below. 

 
 

Respondents in the Lincoln Highway Heritage Corridor came from 320 zip codes and 23 
states in the U.S. (plus the District of Columbia) and one other nation (Canada). 

 

            
 
 

Source: Survey of visitors to Lincoln Highway HC, 2014; 668 total respondents 

Source: Survey of visitors to Lincoln Highway HC, 2014; 668 total respondents 



   

     
 

Appendix H 
 

National Road Heritage Corridor Detailed Information 
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National Road Results: Visitor Breakout 

Visitor Type 

  Frequency Percent 

    Local Day Visitor            
(less than 60 miles) 292 29% 

    Non-Local Day Visitor       
(60 miles or more) 108 11% 

Overnight visitor, Motel 339 34% 

Overnight visitor, Other 269 27% 

 1008 100% 

Travel Party Size 

How many adults are in your 
travel party 

915 2.39 

How many youths are in your 
travel party (under 18) 

219 2.58 

Pennsylvania or Out-of-State Visitors 

  Frequency  Percent 
Pennsylvania residents 572 55% 

Out of state visitors 464 45% 

Total 1036 100% 

Reason for  Your Visit 

  Frequency Percentage 
I live here 91 8% 

Visiting friends 105 10% 
See heritage sites 467 43% 

Outdoors 343 32% 
Passing through 72 7% 

 1078 100% 
 
 
 
 
 
 

Source: Survey of visitors to National Road HC, 2014; 1036 total respondents 



   

     
 

National Road Top 30 Attractions Cited by Respondents 
 

  Attraction Frequency Percent 

1 Fallingwater 495 26.1% 
2 Ohiopyle 482 25.4% 
3 Kentuck Knob 149 7.9% 
4 Nemacolin 83 4.4% 
5 Fort Necessity 53 2.8% 
6 Pittsburgh 50 2.6% 
7 Laurel Caverns 45 2.4% 
8 GAP Trail 44 2.3% 
9 Hartzell House B&B 37 2.0% 

10 Friendship Hill 36 1.9% 
11 Summit Inn 32 1.7% 
12 Flight 93 Memorial 25 1.3% 

13 Nemacolin Woodlands Resort 19 1.0% 

14 Seven Springs Resort 19 1.0% 
15 Nemacolin Castle 17 0.9% 

16 Whiskey Rebellion Festival 13 0.7% 

17 Ligonier 11 0.6% 
18 Christian Klay Winery 10 0.5% 
19 Confluence 10 0.5% 
20 Stone House Inn 10 0.5% 
21 Yough River 10 0.5% 
22 Polymath Park 9 0.5% 
23 Grey Towers, Milford 8 0.4% 
24 Jumonville 8 0.4% 
25 Braddock's Grave 7 0.4% 
26 Firefly Grill 6 0.3% 
27 Gettysburg 6 0.3% 
28 Deep Creek, MD 5 0.3% 
29 Ferncliff Trail 5 0.3% 
30 Mount Washington Tavern 5 0.3% 

 
 
 
 
 
 
 

Source: Survey of visitors to National Road HC, 2014; 1036 total respondents 



   

     
 

National Road Distribution of Visitation Sites and Visitor Home Locations 
 

Respondents completed the survey at attractions located in 17 zip codes within the 
National Road Heritage Corridor, some of which overlap on the map below. 

                     

 
 

Respondents in the National Road Heritage Corridor came from 622 zip codes and 40 
states in the U.S. (plus the District of Columbia) and four other nations (Australia, 

Canada, France and Italy). 
 

 
 

Source: Survey of visitors to National Road HC, 2014; 1036 total respondents 

Source: Survey of visitors to National Road HC, 2014; 1036 total respondents 



   

     
 

Appendix I 
 

PA Route 6 Heritage Corridor Detailed Information  
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PA Route 6 Results: Visitor Breakout

Visitor Type 

  Frequency Percent 

Local Day Visitor        
(less than 60 miles) 

91 12% 

  Non Local Day Visitor   
(60 miles or more) 

67 9% 

Overnight visitor, Motel 228 31% 

Overnight visitor, Other 360 48% 

  746 100% 

Pennsylvania or Out-of-State Visitors 

  Frequency Percent 
Pennsylvania residents 

472 60% 

Out of state visitors 309 40% 

Total 781 100% 

Travel Party Size 

  Frequency Mean 
How many adults are 
in your travel party 

673 2.41 

How many youths are 
in your travel party        
(under 18) 

299 3.07 

Reason for Visit 

  Frequency Percent 
I live here 128 16% 

Visiting friends 127 16% 
See heritage sites 217 27% 

Outdoors 249 30% 
Passing through 96              12% 

  817 100% 
 
 

Source: Survey of visitors to PA Route 6 HC, 2014; 781total respondents



   

     
 

PA Route 6 Top 30 Attractions Cited by Respondents 
 
 

  Attraction Frequency Percent 

1 Kinzua Bridge State Park 114 8% 
2 Kinzua Bridge Skywalk 99 7% 
3 Dorflinger Glass Museum 84 6% 
4 PA Lumber Museum 80 5.7% 
5 Lake Wallenpaupack 79 5.6% 
6 Pymatuning State Park 75 5.3% 
7 PA Grand Canyon 71 5.0% 
8 Grey Towers, Milford 70 5.0% 
9 Kinzua Dam 48 3.4% 

10 Warren County Visitors Bureau 23 1.6% 
11 Kinzua 22 1.6% 
12 Pymatuning Fish Hatchery 22 1.6% 
13 Flickerwood Winery 21 1.5% 
14 Wellsboro 21 1.5% 
15 Elk Country Viewing Center 18 1.3% 
16 Allegheny National Forest 16 1.1% 
17 Tioga County Visitors Bureau 16 1.1% 
18 Zippo Museum 16 1.1% 
19 Bushkill Falls 14 1.0% 
20 Honesdale 14 1.0% 
21 Rim Rock 14 1.0% 
22 Hawley Silk Mill 12 0.9% 
23 Leonard Harrison State Park 12 0.9% 
24 Linesville 10 0.7% 

25 Pymatuning Wildlife Learning Center 10 0.7% 

26 Lyman Lake 9 0.6% 
27 Ice Mine 8 0.6% 
28 Milford 8 0.6% 
29 Pymatuning Deer Park 8 0.6% 
30 Tioga Central Railroad 8 0.6% 

 
 
 
 
 
 
 
 

PA Route 6 Distribution of Visitation Sites and Visitor Home Locations 

Source: Survey of visitors to PA Route 6 HC, 2014; 781 total respondents 



   

     
 

 

Respondents completed the survey at attractions located in 21 zip codes within the PA 
Route 6 Heritage Corridor, some of which overlap on the map below. 

 

 
 
 

Respondents in the PA Route 6 Heritage Corridor came from 504 zip codes and 35 
states in the U.S. and four other nations (Canada, France Germany and Denmark). 

 
 

 
 

Appendix J 

Source: Survey of visitors PA Route 6 HC, 2014; 781 total respondents 

Source: Survey of visitors to PA Route 6 HC, 2014; 781 total respondents



   

     
 

 
Susquehanna Gateway Heritage Area Detailed Information 
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Susquehanna Valley Results: Visitor Breakout  

Type of Visitor 

  Frequency Percent 

Local Day Visitor          
(less than 60 miles) 109 22% 

Non-local Day Visitor     
(60 miles or more) 32 6% 

Overnight visitor, Motel 249 49% 

Overnight visitor, Other 115 23% 

Total 505 100% 

Pennsylvania or Out-of-State Visitors 

  Frequency Percent 
Pennsylvania residents 259 50% 

Out of state visitors 256 50% 

Total 515 100% 

Travel Party Size 

  Frequency Mean 
How many adults are in 

your travel party 420 2.34 

How many youths are in 
your travel party (under 

18) 
123 2.18 

Reason for Visiting 

  Frequency Percentage 
I live here 110 21% 

Visiting friends 59 11% 
See heritage sites 260 50% 

Outdoors 46 9% 
Passing through 44 8% 

 519 100% 
 
 

Susquehanna Gateway Top 30 Attractions Cited by Respondents 

Source: Survey of visitors to Susquehanna Gateway HA, 2014; 515 total respondents 



   

     
 

 
 

  Attraction Frequency Percent 
1 Amishview Inn 127 10.7% 
2 Turkey Hill Experience 100 8.4% 
3 Zimmerman Center 81 6.8% 
4 Kitchen Kettle Village 43 3.6% 
5 National Watch & Clock 39 3.3% 
6 Sight and Sound Theatre 28 2.4% 
7 PA Dutch Visitor Center 25 2.1% 
8 Bridge Bust 21 1.8% 
9 Hershey 21 1.8% 

10 Hershey Park 20 1.7% 
11 Lancaster Visitors Center 20 1.7% 
12 Lancaster 19 1.6% 
13 Wrightsville 18 1.5% 
14 Susquehanna Gateway 17 1.4% 
15 Bird in Hand Farmers Market 16 1.4% 
16 John Wright Restaurant 16 1.4% 
17 Indian Steps Museum 15 1.3% 
18 quilt shops 15 1.3% 
19 Tanger Outlets 14 1.2% 
20 Columbia 13 1.1% 
21 Hershey Chocolate World 13 1.1% 
22 Rockvale Outlets 13 1.1% 
23 outlets 12 1.0% 
24 Strasburg Railroad Museum 12 1.0% 
25 Sight and Sound Theater 11 0.9% 
26 American Music Theater 10 0.8% 
27 Harley Davidson Factory 10 0.8% 
28 buggy rides 9 0.8% 
29 Gettysburg 9 0.8% 
30 Amish country 8 0.7% 

 
 
 
 
 
 
 
 
 

Susquehanna Gateway Distribution of Visitation Sites and Visitor Home 
Locations 

Source: Survey of visitors to Susquehanna Gateway HA, 2014; 515 total respondents 



   

     
 

 

Respondents completed the survey at attractions located in 16 zip codes within the 
Susquehanna Gateway Heritage Area, some of which overlap in the map below. 

                
 

Respondents in the Susquehanna Gateway Heritage Area came from 317 zip codes 
and 30 states in the U.S. (plus the District of Columbia) and two other nations (Australia 

and the Netherlands). 
 

 
 

Source: Survey of visitors to Susquehanna Gateway HA, 2014; 515 total respondents 

Source: Survey of visitors to Susquehanna Gateway HA, 2014; 515 total respondents 
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ATTACHMENT B 

 
Line of Site Study Supplement 
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1. BASE MAP CREATED FROM RED LION USGS 7 

1

2

 MINUTE QUADRANGLE DATED 1999 AND

FROM SAFE HARBOR USGS 7 

1

2

 MINUTE QUADRANGLE DATED 1995 .

2. LINE-OF-SIGHT PROFILE LINES WERE PROJECTED FROM THE HIGH POINT OF THE

PROPOSED FFLF VERTICAL EXPANSION.

3. THIS DRAWING, ITS CONTENTS, AND EACH COMPONENT OF THIS DRAWING ARE THE

PROPERTY OF AND PROPRIETARY TO ARM GROUP INC. AND SHALL NOT BE REPRODUCED

OR USED IN ANY MANNER EXCEPT FOR THE PURPOSE IDENTIFIED ON THE TITLE BLOCK,

AND ONLY BY OR ON BEHALF OF THIS CLIENT FOR THE IDENTIFIED PROJECT UNLESS

OTHERWISE AUTHORIZED BY THE EXPRESS, WRITTEN CONSENT OF ARM GROUP INC.

4. SOME PHOTOGRAPHIC LOCATIONS DEPICTED ABOVE WERE ADJUSTED SLIGHTLY FROM THE

SYMBOLS ORIGINALLY DEPICTED ON JANUARY 6, 2015 DRAWING TO MORE ACCURATELY REFLECT

VANTAGE POINTS REPRESENTED IN THE PHOTOGRAPHS ON SHEETS LOS 7, LOS 8, AND LOS 9.
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1. BASE MAP CREATED FROM PAMAP AERIAL ACQUIRED FROM PASDA.

2. LINE-OF-SIGHT PROFILE LINES WERE PROJECTED FROM THE HIGH POINT OF THE

PROPOSED FFLF VERTICAL EXPANSION.

3. THIS DRAWING, ITS CONTENTS, AND EACH COMPONENT OF THIS DRAWING ARE THE

PROPERTY OF AND PROPRIETARY TO ARM GROUP INC. AND SHALL NOT BE REPRODUCED

OR USED IN ANY MANNER EXCEPT FOR THE PURPOSE IDENTIFIED ON THE TITLE BLOCK,

AND ONLY BY OR ON BEHALF OF THIS CLIENT FOR THE IDENTIFIED PROJECT UNLESS

OTHERWISE AUTHORIZED BY THE EXPRESS, WRITTEN CONSENT OF ARM GROUP INC.

4. SOME PHOTOGRAPHIC LOCATIONS DEPICTED ABOVE WERE ADJUSTED SLIGHTLY FROM THE

SYMBOLS ORIGINALLY DEPICTED ON JANUARY 6, 2015 DRAWING TO MORE ACCURATELY REFLECT

VANTAGE POINTS REPRESENTED IN THE PHOTOGRAPHS ON SHEETS LOS 7, LOS 8, AND LOS 9.
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NOTES:

1. THE PERCENTAGE OF EACH PROFILE ALONG WHICH THE PROPOSED FFLF VERTICAL EXPANSION IS

VISIBLE DOES NOT ACCOUNT FOR VIEWS THAT ARE OBSCURED DUE TO STRUCTURAL FEATURES SUCH

AS BUILDINGS, HOUSES, AND OTHER INFRASTRUCTURE. IT ALSO DOES NOT TAKE INTO ACCOUNT SMALL

STANDS OF TREES THAT SERVE TO OBSCURE THE VIEW, AS REFLECTED ON THE PHOTOS ON SHEETS 7-9.

THEREFORE, THIS IS A CONSERVATIVE ESTIMATE.

2. TREES WITHIN FOREST (I.E., DENSE FORESTED TREE AREAS) WERE ASSUMED TO HAVE AN AVERAGE

TREE HEIGHT OF 60 FEET.
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1. View Direction Northwest

Description:  Landfill is visible; Picture taken near Highville Cemetary/Church, 3335 River Road. (3/30/2012)

2. View Direction Northwest

Description:  Landfill is visible; Picture taken near River Road/Highville Road intersection, 3263 River Road.

(3/30/2012)

3. View Direction Northwest

Description:  Landfill is visible; Picture taken near River Road/Indian Marker Road intersection, 3140 River Road.

(3/26/2012)

4. View Direction West

Description:  Landfill is visible; Picture taken near soil stockpile, Jeff Musser Office. (3/30/2012)

5. View Direction Northwest

Description:  Landfill is visible; Picture taken near River Road/Oak Road intersection, 3457 River Road. (3/30/2012)

6. View Direction Northwest

Description:  Landfill is visible; Picture taken near Chestnut Grove Road, 74 Chestnut Grove Road. (3/30/2012)

7. View Direction West

Description:  Landfill is visible; Picture taken near Landfill Entrance, 3058 River Road. (3/26/2012)

8. View Direction West

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken near 78 Highville Road.

(4/6/2012)

9. View Direction West

Description:  Landfill is not visible; view is is obstructed by trees and terrain; Picture taken near 1299 Indian Marker

Road. (4/12/2012)

10. View Direction West

Description:  Landfill is visible; Picture taken near 1048 Indian Marker Road. (3/30/2012)

11. View Direction Southwest

Description:  Landfill is visible; Picture taken from Bethany Church, 1024 Letort Road. (3/26/2012)

12. View Direction Southwest

Description:  Landfill is visible; Picture taken taken from Brenneman Road near 1254 Brenneman Road.

(3/30/2012)

13. View Direction Southwest

Description:  Landfill is not visible; view obstructed by trees and terrain; view taken from intersection of Highville

Road and Breneman Road, Picture taken near 1100 Brenneman Road. (4/11/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

14. View Direction Southwest

Description:  Landfill is visible; Picture taken from farm field near 2648 River Road. (3/30/2012)

15. View Direction Southwest

Description:  Landfill is visible; Picture near 2606 River Road showing Turkey Hill Dairy. (4/6/2012)

16. View Direction Southwest

Description:  Landfill is visible; Picture taken from farm near 1145 Letort Road. (3/30/2012)

17. View Direction Southwest

Description:  Landfill is visible; Picture taken from farm near 1111 Letort Road. (3/30/2012)

18. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from Letort Road near 1049 Letort

Road. (4/16/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

19. View Direction Northwest

Description:  Landfill is visible; Picture taken from a field near 3203 River Road. (3/30/2012)

20. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from Letort Road near 1078 Letort

Road. (4/16/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

21. View Direction South

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from a field near 3699

Anchor Road. (3/30/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

22. View Direction South

Description:  Landfill is visible; Picture taken from River Road near 2373 River Road. (4/12/2012)

23. View Direction South

Description:  Landfill is visible; Picture taken near 2309 River Road. (4/12/2012)

24. View Direction Southeast

Description:  Landfill is visible; Picture taken from farm near 2277 River Road. (4/12/2012)

This drawing, its contents, and each component of this drawing are the property of and proprietary to ARM Group Inc. and
shall not be reproduced or used in any manner except for the purpose identified on the Title Block, and only by or on behalf
of this client for the identified project unless otherwise authorized by the express, written consent of ARM Group Inc. LO
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27. View Direction Southwest

Description:  Landfill is visible; Picture taken from farm near 3493 Anchor Road. (3/30/2012)

35. View Direction South

Description:  Landfill is visible; Picture taken from farm field near 65 Penn Street. ( 3/30/2012)

34. View Direction Southwest

Description:  Landfill is visible; Picture taken from farm field near 191 Penn Street. (4/11/2012)

33. View Direction Southwest

Description:  Landfill is visible; Picture taken from 2189 Prospect Road. ( 3/30/2012)

32. View Direction Southwest

Description:  Landfill is visible; Picture taken from the intersection of Prospect Road and Hostetter Road, 3350

Hostetter Road. (3/30/2012)

37. View Direction Southeast

Description:  Landfill is visible; Picture taken from farm field near 20 Herr Street, Washington Borough. ( 3/30/2012)

42. View Direction Southeast

Description:  Landfill is visible; Picture taken from Klines Run Park near 1662 Long Level Road. ( 3/30/2012)

36. View Direction Southeast

Description:  Landfill is visible; Picture taken from 8 Park Street, Washington Borough. ( 3/26/2012)

25. View Direction Southeast

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from River Road near 2165 River

Road. (4/17/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

26. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from Cemetery near off of Anchor

Road. (4/6/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

28. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees; Picture taken near 3460 Anchor Road. (4/17/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

29. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from a farm near 3000

Anchor Road. (4/17/2012)

30. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken near 2336 Gamber Road.

(4/16/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

31. View Direction Southwest

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from a farm near 3060 Miller Road.

(3/30/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

38. View Direction Southeast

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken near 88 2nd Street,

Washington Borough. (4/12/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

39. View Direction Southeast

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken near 40 Elizabeth Street,

Washington Borough. (4/12/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

40. View Direction Southeast

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from a cemetery near 8 Rockfish

Street, Washington Borough. (4/17/2012)

41. View Direction Southeast

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from Washington Borough Cemetery

off Rockfish Street. (3/30/2012)

43. View Direction Southeast

Description:  Landfill is visible; Picture taken from Klines Run Park Boat Dock near 1784 Long Level Road.

(4/6/2012)

44. View Direction Southeast

Description:  Landfill is visible; Picture taken from Klines Run Park Boat Dock near 1842 Long Level Road.

(4/6/2012)

45. View Direction Southeast

Description:  Landfill is visible; Picture taken from Klines Run Park near 1908 Long Level Road. ( 4/6/2012)

46. View Direction Southeast

Description:  Landfill is visible; Picture taken from Klines Run Park near 1970 Long Level Road. ( 3/30/2012)

47. View Direction East

Description:  Landfill is visible; Picture taken from Klines Run Park near 1970 Long Level Road. ( 3/30/2012)

48. View Direction East

Description:  Landfill is visible; Picture taken from Klines Run Park near the intersection of Long Level Road and

Bull Run Road. (4/3/2012)

This drawing, its contents, and each component of this drawing are the property of and proprietary to ARM Group Inc. and
shall not be reproduced or used in any manner except for the purpose identified on the Title Block, and only by or on behalf
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49. View Direction East

Description:  Landfill is visible; Picture taken from Klines Run Park near Bull Run Road. ( 4/6/2012)

50. View Direction East

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from Cemetary off Bull Run Road.

(4/3/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

51. View Direction East

Description:  Landfill is visible; Picture taken from Klines Run Park Boat Ramp off Bull Run Road. ( 3/30/2012)

52. View Direction North

Description:  Landfill is not visible; view is obstructed by trees; Picture taken near 2882 Green Branch Road.

(4/3/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

53. View Direction East

Description:  Landfill is visible; Picture taken from 94 Surrey Drive. ( 4/2/2012)

54. View Direction East

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from 223 New Bridgeville Road.

(4/3/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

55. View Direction East

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from 98 New Bridgeville

Road. (4/3/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

56. View Direction East

Description:  Landfill is visible; Picture taken from Springville Cemetery, 525 Riverview Drive. ( 4/2/2012)

57. View Direction East

Description:  Landfill is visible; Picture taken from 172 Gilbert Lane. ( 4/2/2012)

58. View Direction East

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from 500 Riverview Drive.

(4/3/2012)

(Indicated as visible on sheets LOS 1 & LOS 2)

67. View Direction Southeast

Description:  Landfill is barely visible; Beyond the 3 mile study limit; Picture taken from 1119 Trinity North Road.

(1/5/2016)

68. View Direction Southeast

Description:  Landfill is visible; Beyond the 3 mile study limit; Picture taken from 720 Cool Creek Road. ( 1/5/2016)

69. View Direction Southeast

Description:  Only wind turbine visible; Beyond the 3 mile study limit; Picture taken from 1820 Prayer Mission Road.

(1/5/2016)

70. View Direction North

Description:  Landfill is visible; Picture taken from 3315 Green Branch Road. ( 1/5/2016)

71. View Direction North

Description:  Landfill is visible; Picture taken along Green Branch Road approximately 1200 feet Southeast from

3315 Green Branch Road. (1 /5/2016)

72. View Direction North

Description:  Landfill is visible; Picture taken from 4295 Old Bridge Road. (1 /5/2016)

73. View Direction North

Description:  Landfill is visible; Picture taken from 3305 Kaiser Road. (1 /5/2016)

74. View Direction North

Description:  Landfill is not visible; view is obstructed by trees; Picture taken from 2359 Furnace Road. (1/5/2016)

75. View Direction North

Description:  Landfill is not visible; Picture taken from 2122 Furnace Road. ( 1/5/2016)

52. View Direction East

Description:  Landfill is visible; Picture taken 53 Fox Creek Road. (1/5/2016)

59. View Direction South

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from 2490 River Road.

(1/5/2016)

60. View Direction South

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from Enola Low Grade

Trail Parking Lot. (1/5/2016)

61. View Direction South

Description:  Landfill is not visible; view is obstructed by trees and terrain; Picture taken from 2495 Scout Camp

Road. (1/5/2016)

62. View Direction Southeast

Description:  Description:  Landfill is visible; Beyond the 3 mile study limit; Picture taken from 1200 Long Level

Road. (1/5/2016)

63. View Direction Southeast

Description:  Description:  Landfill is visible; Beyond the 3 mile study limit; Picture taken from 2020 Knights View

Road. (1/5/2016)

64. View Direction Southeast

Description:  Description:  Landfill is visible; Beyond the 3 mile study limit; Picture taken from 1292 Long Level

Road. (1/5/2016)

65. View Direction Southeast

Description:  Description:  Landfill is visible; Beyond the 3 mile study limit; Picture taken from1227 Trinity Church

Road. (1/5/2016)

66. View Direction Southeast

Description:  Landfill is visible; Beyond the 3 mile study limit; Picture taken from 11 Churchill Lane. ( 1/5/2016)
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of this client for the identified project unless otherwise authorized by the express, written consent of ARM Group Inc. LO

S 
9

PH
O

TO
G

R
A

PH
S 

3 
O

F 
3

01
/0

6/
20

15
da

te

pr
oj

ec
t n

o.
dr

aw
n

ch
ec

ke
d

de
si

gn
ed

P:
\2

00
9\

09
17

7 
LC

SW
M

A
 F

FL
F 

V
E\

_D
rw

g\
V

er
t-E

xp
_C

3D
\L

in
e 

of
 S

ig
ht

 S
tu

dy
\S

he
et

 7
-1

3 
- P

ho
to

s_
01

15
16

.d
w

g 
 P

lo
tte

d:
 F

eb
ru

ar
y 

12
, 2

01
6

dr
aw

in
g 

tit
le

pr
oj

ec
t t

itl
e

1 
   

  R
EV

IS
ED

 P
ER

 P
A

D
EP

 C
O

M
M

EN
TS

02
/0

5/
16

   
   

   
A

R
M



1. View Direction Northwest

3. View Direction Northwest

17. View Direction Southwest

Proposed FFVE Peak

Permitted FFLF Peak

Existing Peak

Proposed FFVE Peak

Permitted FFLF Peak

Existing Peak

Proposed FFVE Peak

Permitted FFLF Peak

Existing Peak

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Photographs of Existing Condition of FFLF

Approximate Current Peak Elevation: 687'

Rendered Photographs Depicting Approximate Final

Configuration of Permitted FFLF

Peak Elevation: 782'

Rendered Photographs Depicting Approximate Final

Configuration of Proposed FFVE

Peak Elevation: 832'
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47. View Direction East

56. View Direction East

Photographs of Existing Condition of FFLF

Approximate Current Peak Elevation: 687'

Rendered Photographs Depicting Approximate Final

Configuration of Permitted FFLF

Peak Elevation: 782'

Rendered Photographs Depicting Approximate Final

Configuration of Proposed FFVE

Peak Elevation: 832'

Proposed FFVE Peak

Permitted FFLF Peak

Existing Peak

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Existing Peak

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')

Proposed FFVE Peak

Permitted FFLF Peak

Current Existing Peak

(Approximate Elevation 687')
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62. View Direction Southeast

63. View Direction Southeast

65. View Direction Southeast

Existing Peak

Permitted FFLF Peak

Proposed FFVE Peak

Permitted FFLF Peak

Proposed FFVE Peak

Photographs of Existing Condition of FFLF

Approximate Current Peak Elevation: 687'

Rendered Photographs Depicting Approximate Final

Configuration of Permitted FFLF

Peak Elevation: 782'

Rendered Photographs Depicting Approximate Final

Configuration of Proposed FFVE

Peak Elevation: 832'

Permitted FFLF Peak

Proposed FFVE Peak

Existing Peak

Existing Peak
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66. View Direction Southeast

68. View Direction Southeast

Photographs of Existing Condition of FFLF

Approximate Current Peak Elevation: 687'

Rendered Photographs Depicting Approximate Final

Configuration of Permitted FFLF

Peak Elevation: 782'

Rendered Photographs Depicting Approximate Final

Configuration of Proposed FFVE

Peak Elevation: 832'

Existing Peak

Permitted FFLF Peak

Proposed FFVE Peak

Existing Peak

Permitted FFLF Peak

Proposed FFVE Peak

70. View Direction North

Existing Peak

Permitted FFLF Peak

Proposed FFVE Peak
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WILLIAM S. TAFUTO, P.E.
PRESIDENT, CHIEF ENGINEER

 
 

EDUCATION 
 
M.S. in Civil Engineering, Drexel 
University, 1994 
 
B.S. in Civil Engineering, 
Bucknell University, 1988 
 
 
PROFESSIONAL 

LICENSING/CERTIFICATION 
 
Professional Engineer – PA, MD, 
DE, NJ, WV, NY, MA, VT, NC, 
OH, IN 

NRC-certified Operator of 
Nuclear Density/Moisture Gauge 

OSHA-certified for Hazardous 
Waste Operations 

OSHA-certified for Confined 
Space Entry 

OSHA-certified as Competent 
Person for Excavation, Shoring, 
and Trenching Work 

Member: Solid Waste 
Association of North America 
(SWANA) 

 

 

Mr. Tafuto serves as ARM’s President, Chief Engineer, and manager in charge of 
ARM’s engineering practice.  He has over 26 years of experience in planning, 
siting, permitting, and designing residual, municipal, and hazardous waste landfill 
facilities, new cells, vertical/lateral and “piggyback” expansions, and closures.  He 
developed many of the standards used in preparing and evaluating the 
“Harms/Benefits Test” for landfill permitting in Pennsylvania.  Mr. Tafuto authored 
PADEP’s Standard Operating Procedure for Settlement Accommodation Plans for 
Pennsylvania landfills.  Mr. Tafuto served as the lead designer and Professional 
Engineer for several mechanically stabilized earth (MSE) berms and slopes for 
landfills in Pennsylvania and other states.  With other ARM engineers, he 
developed an integrated photovoltaic support system for two MSE berms at 
landfills, facilitating renewable energy projects in connection with landfill 
expansions.  Mr. Tafuto has extensive geotechnical engineering and foundation 
design experience and is regarded as an expert in evaluating landfill stability and 
with investigating and designing in karst conditions, both for new structures and for 
rehabilitation.  Mr. Tafuto has been accepted as an Expert by the Pennsylvania 
Environmental Hearing Board in cases involving landfills, particularly with respect 
to visibility/line-of-sight/aesthetic issues and the Harms/Benefits Test.  Mr. Tafuto 
has also been accepted as an Expert by other state agencies regarding landfill 
projects, including the Maryland Senate. 
 
WASTE MANAGEMENT ENGINEERING PROJECT EXPERIENCE 
 

Principal Engineer, Line-of-Sight Study and Harms-Benefits Review, Keystone 
Sanitary Landfill – Phase III Expansion, Dunmore, PA.  Directed the efforts of 
project engineering and CAD personnel in preparing a comprehensive Line-of-
Sight (LOS) Study to examine the potential visual effects of the proposed Phase 
III Expansion of Keystone Sanitary Landfill.  The study created illustrations in 
plan and profile views depicting areas within a 3-mile radius that would see the 
landfill at its permitted elevation compared to its proposed elevation.  Both area 
and population-based analyses and statistics were generated to present the 
data.  Mr. Tafuto also directed and assisted in the preparation of a 
comprehensive peer review of the Harms/Benefits Analyses prepared by 
Keystone Sanitary Landfill. 
 
Principal Engineer, Area E Expansion Stage 2 and Area D Cell 3 Alternative 
Final Cover System Final Design and Bid-Phase Engineering Services, Chester 
County Solid Waste Authority, Narvon, PA.  Responsibilities included overseeing 
design and bid-phase engineering services for the construction of an 18-acre 
piggyback landfill expansion, cell access road improvements, construction of a 
new leachate conveyance pump and forcemain system; and installation of a 
synthetic turf alternative final cover system (ClosureTurf™).  Additional design 
components included preparation of existing landfill cover system for subgrade 
and subbase preparation for the piggyback landfill cell; modifications to the 
existing LFG collection system; and construction of approximately 1,600 lineal 
feet of mechanically stabilized earth (MSE) berm. 
 
Principal/Certifying Engineer, Area E Expansion Stage 1B Final Design and Bid-
Phase Engineering Services – Chester County Solid Waste Authority, Narvon, 
PA.  Responsibilities included overseeing design and bid-phase engineering  
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services in connection with the construction of the Stage 1B components of the 
Area E expansion at the Lanchester Landfill facility.  The design components 
included construction of a new leachate conveyance pump and forcemain 
system; slip-lining retrofits to the existing leachate collection and conveyance 
system; mass grading involving the redirection and abandonment of three 
existing stormwater management basins; historic waste excavation and 
relocation with modifications to an existing final cover closure system; an 
expanded relocated compost drop-off and processing facility; construction of 
new access road; modifications to the site groundwater and landfill gas 
monitoring systems; and subgrade preparation for the future MSE berm and 
landfill cell.   
 
Principal/Certifying Engineer, Area E Expansion Stage 1A Final Design and 
Construction Phase Engineering Services – Chester County Solid Waste 
Authority, Narvon, PA.  Responsibilities included overseeing design-phase, bid-
phase, and design-related construction-phase engineering services in 
connection with the construction of the Stage 1A components of the Area E 
expansion at the Lanchester Landfill facility.  The plans involved substantial 
demolition, construction of new site utilities and infrastructure, stormwater 
management facility expansion and conveyance structures, and E&S control 
improvements.  The design phase tasks also included preparation of a Minor 
Permit Modification for the future MSE berm exterior grading and slope stability 
analyses. 
 
Principal Engineer, Parcel 4 & 5 Soil Borrow Project and PPL Tower Pad 
Construction – Lancaster County Solid Waste Management Authority, 
Conestoga, PA.  Directed final design, project drawings and  bidding phase 
documents, and contract negotiation for a soil borrow project on an 
approximately 86-acre property purchased by the Authority.  The project 
involved the relocation of approximately 1 million cubic yards of soil to the 
landfill property and construction of six PPL high-voltage tower pad facilities.  
Construction-phase services included management of CQA staff, project 
progress meetings, liaise between the Authority and the site contractor, and 
maintain compliance with the applicable PADEP permits.   
 
Principal Engineer; Lancaster Solid Waste Management Authority; Frey Farm 
Landfill; Cell 6 and Phase 4 Capping Design, Resident Engineering, and CQA 
Certification; Conestoga, PA (2009-2010).  Design Engineer-of-Record for 
11.5-acre landfill cell, 11-acre capping project, access road, and support 
facilities.  Designed required management of upgradient surface water through 
the cell and subcells, leachate and storm water segregation and management 
through each subcell, and temporary and permanent access road designs.  
Retained by the Authority to conduct resident engineering and CQA testing 
during construction and certification (Form 37) to PADEP.  Submitted Form 37 
certifications to permit use of subcells that were completed during the course of 
the Project.  PADEP approved the certifications within 48 hours of submission.  
The Project was completed without any design-related Change Orders.   
 
Principal Engineer; Lancaster Solid Waste Management Authority; Frey Farm 
Landfill; Cell 5 Design, Resident Engineering, and CQA Certification; 
Conestoga, PA (2005).  Design Engineer-of-Record for 21-acre landfill cell, 
access road, and support facilities.  Designed required management of 
upgradient surface water through the cell and subcells, leachate and storm  
 



 

 

A R M  G r o u p  I n c .  
 
 

 

 

 

 

 

 

 

 

 

 

WILLIAM S. TAFUTO, P.E.  PAGE 3 
 

 

water segregation and management through each subcell, and temporary and 
permanent access road designs.  Retained by the Authority to conduct resident 
engineering and CQA testing during construction and certification (Form 37) to 
PADEP.  Submitted three interim Form 37 certifications to permit use of subcells 
that were completed during the course of the Project.  PADEP approved the 
certifications within 48 hours of submission.  The Project was completed without 
any design-related Change Orders.   
 
Principal Engineer; Interstate Waste Services, Inc.; Cell 2D Stages 1 and 2and 
Cell 2E Stages 1 and 2– South Hadley Landfill, South Hadley, MA (2010-
2012).  Design and Certifying Engineer of Record for the permitting, design, 
and construction of four stages of vertical landfill expansion employing MSE 
berms to enable each stage of expansion.  Complex construction involved 
numerous interconnections and retrofits to existing facilities, liner systems, and 
cap systems, ground improvement measures for ensuing MSE berm placement, 
and a photovoltaic system mounted to the southern exposure of the MSE berm.  
 
Principal Engineer; Interstate Waste Services, Inc.; Hopewell Expansion Stage 3 
Construction – Cumberland County Landfill, Shippensburg, PA (2010).  Design 
Engineer of Record for the extension of the Hopewell Expansion MSE berm, 
Newton Landfill Phase 5 Capping, and Cell H-2a.  Oversaw construction-phase 
engineering support and project management services, submittal reviews, pre-
construction and progress meetings, correspondence with Owner, and ARM’s 
field personnel.      
 
Principal Engineer; Interstate Waste Services, Inc.; Vault Waste Excavation and 
Relocation Project – Cumberland County Landfill, Shippensburg, PA (2010). 
Design Engineer of Record for the excavation and relocation of the buried 
arsenic and chromium waste vaults into the Isolation Subcell.  Oversaw 
construction-phase engineering support and project management services, 
submittal reviews, pre-construction and progress meetings, correspondence with 
PADEP and Owner, and ARM’s field personnel.      
 
Principal Engineer; Interstate Waste Services, Inc.; Authorization to Construct – 
Cell 2D – South Hadley Landfill, South Hadley, MA (2010).  Design Engineer of 
Record for the liner system and stability design documents and narrative to 
support an Authorization to Construct (ATC) application for the proposed Cell 
2D vertical expansion, including development of MSE berm design.   
 
Principal Engineer; Interstate Waste Services, Inc.; CQA for Phase IV Capping 
Project - Cumberland County Landfill, Shippensburg, PA (2009).  Certifying 
Engineer for an 11-acre geosynthetic cap at the Newton Expansion at 
Cumberland County Landfill.  Oversaw construction-phase engineering, 
RPR/CQA services, field personnel, submittal reviews, and preparing 
certification report for DEP approval. 
 
Principal Engineer; Interstate Waste Services, Inc.; Cell H-1 Construction - 
Cumberland County Landfill, Shippensburg, PA (2009).  Certifying Engineer for 
the construction of a new 7-acre double-lined landfill cell for the Hopewell 
Expansion.  Oversaw construction-phase engineering, RPR/CQA services 
throughout the duration of the project, which involved a complex connection to 
and existing landfill.   
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Principal Engineer; Interstate Waste Services; Construction Phase Engineering – 
Hopewell Expansion Stage 1 & 2 Construction – Cumberland County Landfill, 
Shippensburg, PA (2008).  Certifying Engineer for the construction of a major 
landfill expansion involving the construction of a new haul road, several 
detention basins, an 1,100 foot MSE berm reaching a maximum height in 
excess of 40 feet and associated infrastructure.   
 

Principal Engineer; Resource Recovery, LLC; Resource Recovery Landfill Permit 
Application; Rush Township, Centre County, PA.  Engineer-of-Record for the 
design and permit application preparation for this new 274-acre landfill that 
involves the planning and design of completely new infrastructure on a 5,758-acre 
property, including a dedicated highway interchange off of Interstate 80, power, 
wastewater/leachate treatment, water, and other utility service.  The project 
included property selection and landfill footprint siting within the property, feasibility 
studies on the site, including test borings, test pits, characterization wells, 
geophysics, resource mapping, mine mapping, and numerous environmental 
studies.  The landfill design involved grading plans developed to facilitate 
construction sequencing and material usage/availability, and capacity optimization 
through the use of three mechanically stabilized earth (MSE) berms to maximize 
volume to base area ratio, with requisite stability analyses for MSE berm internal 
and external stability and global landfill stability.  Leachate and gas management 
were designed for leachate recirculation and immediate and efficient landfill gas 
(LFG) collection and beneficial use.  A detailed, comprehensive “Harms/Benefits 
Analysis” was conducted, as required by PA Code Title 25, Chapter 271, 
supported by extensive testing and studies for noise, aesthetics (visibility/line-of-
sight), and nuisance issues, as well as positive environmental, social, and 
economic impacts. 
 

Principal Engineer; Lower Paxton Township; Lower Paxton Township Municipal 
Waste Landfill; Landfill Gas Investigation and Control System Design; Harrisburg, 
PA.  Directed the investigation and design activities to control off-site landfill gas 
(LFG) migration of an unlined community landfill that was closed 20 years 
previously.  Gas detection in nearby homes and land development plan approvals 
of abutting properties triggered the need to control the LFG migration.  Oversaw 
the preparation of a staged investigation and design program that involved 
developing a temporary, partially passive and partially active system that included 
a cut-off trench, wells, and landfill surface regrading.  The second phase involves 
determination of radius of influence for extraction wells, and upgrading of the well 
system to optimize LFG capture. 
 

Principal Engineer; Chester County Solid Waste Authority; Lanchester Landfill; Area 
D Expansion Design and Permit Modification Application; Narvon, PA.  Prepared a 
major permit modification application for the landfill that involved site 
characterization and design phases comprised of numerous tasks, including: 
compilation and interpretation of in-situ geotechnical testing and instrumentation 
results from a landfill preloading test conducted to support a “piggy back” or 
overfill design; design of a reinforced/mechanically stabilized earth (MSE) wall to 
enhance the landfill airspace while staying within the required permit boundary; 
modification of two existing closure plans to allow for “piggy backing” over closed 
landfill areas, accounting for gas management, settlement, and stability; leachate 
recirculation system design to inject landfill leachate back into the landfill for 
leachate management and to enhance biodegradation and settlement, resulting in 
increased airspace and less post-closure settlement; and preparation of all permit 
forms, drawings, and supporting documentation. 

 
 



 
 
 

 

SCOTT A. WENDLING, P.G. 
SENIOR PROJECT MANAGER 

 
 

Education 
 
M.S. in Geology, Southern 
Illinois University, 1990 
 
B.S. in Geology, Southern 
Illinois University, 1986 
 
PROFESSIONAL LICENSING / 
CERTIFICATION 
 
Professional Geologist  -  PA 
(Since 1994) 
 
OSHA-certified for Hazardous 
Waste Operations 
 
Theory & Practice of Applying 
Ground-Penetrating Radar 
(GPR) in Engineering & 
Geophysical Investigations 
 
Level 2 Electrical Liner Integrity 
Survey Certification 
 
PUBLICATIONS 
 
Wendling, S.A., 1989.  
“Acquisition, Processing, and 
Interpretation of Wide-angle 
Reflection and Refraction 
Data from the 1986 GLIMPCE 
Lake Superior Seismic 
Experiment.  Masters Thesis, 
Southern Illinois University, 
Department of Geology. 
 
Morel-à-l' Huissier, P., A. Tréhu, 
Z. Hajnal, J. Karl, R. Mereu, B. 
Milkereit, J. Sexton, A. Green, 
D. Hutchinson, C.P. Ervin, W.K. 
Chan, D. Epili, T. Jefferson, J. 
Shay, X. R. Shih, S.A. Wendling, 
1989.  “GLIMPCE Seismic 
Experiments:  Long-offset 
Recordings.”  EOS, 
Transactions, American 
Geophysical Union, v. 70, No. 
38, p. 841 853. 
 
Wendling, S.A., and J. L. 
Sexton, 1989.  “Velocity 

 

Mr. Wendling has more than 26 years of diverse professional experience, 
including office, program and project management and business 
development.  He has designed, implemented and managed hundreds of 
environmental, hydrogeological, and geophysical projects for commercial, 
industrial, and governmental customers.  Mr. Wendling’s broad project 
experience includes solid waste management, Resource Conservation and 
Recovery Act (RCRA), Comprehensive Environmental Response 
Compensation and Liability Act (CERCLA) and Act 2 site investigation/ 
remediation; geophysics; hazardous materials management; Phase I/II/III 
environmental site assessments; storage tank management and 
environmental regulatory compliance. 
 
PROJECT EXPERIENCE 
 

Project Hydrogeologist, former Bethlehem Steel Corporation, Steelton, 
PA - Defined the impact of a hazardous waste landfill on groundwater 
quality.  Reviewed historical aerial photographs, completed groundwater 
sampling, conducted geologic field mapping, and constructed geologic 
and aquifer maps and cross-sections.  On a separate project, conducted 
an EM terrain conductivity survey to evaluate the potential for sinkholes in 
a proposed landfill area.  Directed the removal of three USTs and the 
delineation of subsurface hydrocarbon impacts.  Also responsible for 
development of a Remedial Action Plan (RAP) and regulatory 
correspondence. 
 
Project Manager, Waste Management of North America, Bristol, PA - 
Managed the removal and closure of one UST and the installation of a 
new UST.  Utilized the soils, groundwater, and geological data to assess 
the groundwater quality.  Responsible for coordinating the subcontractor's 
excavation and removal of hydrocarbon-contaminated soil and 
installation of the new UST system.  Coordinated correspondence with the 
PADEP including a UST closure report and a site assessment/groundwater 
quality investigation report. 
 
Project Hydrogeologist, FR&S Landfill, Birdsboro, PA - Completed a 
comprehensive site investigation associated with a landfill expansion 
permit application.  Investigation included well installation, rock coring, 
extensive aquifer testing, packer testing, and groundwater modeling.  
Utilized MOD-FLOW to predict shallow groundwater table response to the 
proposed relocation of a stream. 
 
Project Manager, Lancaster County Solid Waste Management 
Authority, Lancaster, PA - Managed the commissioning, start-up, and 
operation & maintenance (O&M) of groundwater remediation system at 
the Transfer Station facility to treat groundwater impacted by previous 
owners.  Groundwater treatment includes injection of potassium 
permanganate solution to impacted groundwater and re-injecting 
treated water to the subsurface.  O&M includes routine groundwater 
quality monitoring, data analysis, and reporting. 
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Filtering of Wide-angle 
Reflection/Refraction Data 
from the GLIMPCE Lake 
Superior Seismic Experiment.”  
EOS, Transactions, American 
Geophysical Union, v. 70, No. 
15, p. 273. 
 
 

Tréhu, A., P. Morel-à-l' Huissier, 
R. Meyer, Z. Hajnal, J. Karl, R. 
Mereu, J. Sexton, J. Shay, W.-
K. Chan, D. Epili, T. Jefferson, 
X.R. Shih, S.A. Wendling, B. 
Milkereit, A. Green, D. 
Hutchinson, 1991.  “Imaging 
the Midcontinent Rift Beneath 
Lake Superior Using Large 
Aperture Seismic Data.”  
Geophysical Research Letters, 
Vol. 18, No. 4, pp. 625-628. 
 
 

 
Project Hydrogeologist, Waste Management of North America, Dover, 
PA - Completed a hydrogeologic characterization and a groundwater 
remedial alternatives evaluation for a closed landfill.  Tasks completed 
include groundwater monitoring well installations, groundwater extraction 
well installations, short-term and long-term aquifer testing, hydraulic 
fracturing of aquifer, groundwater quality investigation, groundwater flow-
through analyses, and an analysis of the effectiveness of the landfill cap. 
 
Project Manager, Waste Management of North America, Newington, 
VA - Managed the closure of a UST and the installation of a new UST.  
Supervised the installation of soil borings utilizing the hollow-stem auger 
and split-spoon methods, installation of monitoring wells, and the 
subcontractor's removal of gasoline-contaminated soil.  Collected soil 
samples for waste disposal analyses, and planned and completed a soil 
vapor survey to delineate the lateral extent of the hydrocarbon plume 
free-phase gasoline removal. 
 
Project Director, Delaware Solid Waste Authority, Various Facilities - 
Directed the monitoring program for multiple landfills and was professional 
geologist of record for dozens of reports required by Department of 
Natural Resources and Environmental Control (DNREC).  Monitoring 
program included groundwater, surface water, and leachate sampling 
and analyses. 
 
Project Manager, former Bethlehem Steel Corporation, Lackawanna, 
NY – In support of the RCRA Facility Investigation (RFI), characterized 
hazardous waste disposal pits.  Analyzed historical aerial photographs and 
completed an electromagnetic (EM) terrain conductivity survey to 
delineate the lateral extent of the pits and electrical resistivity imaging (EI) 
to delineate the vertical extent of the pits.  Managed an EM-61 survey to 
delineate buried metal debris. Developed and managed a soil boring 
and sampling program to physically and chemically characterize the pit 
contents.  Completed the characterization report, which included a 
review of the remedial options.  The report was submitted to Bethlehem 
Steel, who then incorporated the report into their RFI. Another task involved 
using roto-sonic drilling to confirm the presence/absence of waste at 
depth and to confirm the source of the resistivity low previously identified. 
 

Project Hydrogeologist, Waste Management of North America, York, PA 
- Completed the decommissioning and replacement of groundwater 
monitoring wells at a Superfund site in accordance with PADEP 
requirements due to a landfill expansion permit. 
 

Project Manager, Lancaster’s Northwest Gateway, Armstrong Project 
Lancaster, Pennsylvania - Managed the final Act 2 Soils Report and 
managed the characterization & management of 50,000 cubic yard 
clean fill soil stockpile at this former RCRA facility.  Clean fill soil stockpile 
project included developing best management practices (BMP) 
package, erosion & sedimentation control plans, evaluation of final 
disposition alternatives, and interaction with state and local regulatory 
personnel. Project completed under One Cleanup Program MOU 
between EPA Region 3 and PADEP  
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Project Director, BAE Systems, York, PA - Managed the development and 
implementation of an RFI work plan, corrective measures study (CMS), 
and corrective measures implementation (CMI).  The RFI work plan 
included the investigation of over 20 solid waste management units 
(SWMUs).  Responsible for correspondence with the PADEP and the United 
States Environmental Protection Agency (USEPA).  Completed a remedial 
options assessment and feasibility study to determine the most cost-
effective remediation technique for over 3,000 cubic yards of diesel-
impacted soils.  Directed the excavation and bioremediation of the soil 
and site restoration.  Managed the storage tank program which involved 
removing 11 aboveground storage tanks (ASTs) and 7 USTs and the 
installation of 4 ASTs.  Responsible for providing third-party quality 
assurance, contractor supervision, field sampling, and regulatory 
compliance at this active industrial facility.  Also directed the preventive 
maintenance program for two groundwater pump-and-treat systems and 
one SVE system.  The preventive maintenance program is reducing 
downtime and increasing the effectiveness of the remedial systems. 
 
Project Manager, Harley-Davidson Motor Company, York, PA - 
Supervised the drilling and installation of more than 30 groundwater 
monitoring and groundwater extraction wells, collected soil and 
groundwater samples, and planned and completed soil vapor surveys.  
Designed and completed a soil fracturing system to enhance 
performance of a soil vapor extraction (SVE) system.  Conducted EM 
terrain conductivity and metal detection surveys to locate buried waste.  
Conducted more than 12 step-drawdown tests and long-term pumping 
tests to determine the hydrogeologic framework.  Managed the prime 
contract for the construction of a $900,000 waste handling and storage 
facility.  Supported RCRA permit modification. 
 
Project Manager, Excalibur Group, LLC, Manheim, Pennsylvania - 
Managed Phase II Investigation to address previously identified 
recognized environmental conditions (RECs).  Phase II included Geoprobe 
soil borings, groundwater well sampling, reporting, and Act 2 closure 
strategy development.   
 
Project Manager, Property Transaction and Act-2 Support, Lancaster, 
Pennsylvania - Managed the Phase I and Phase II investigations on this 
former automobile sales and service facility.  Phase II included Geoprobe 
soil borings, groundwater well installation & sampling, reporting, and Act 2 
closure strategy development.  Supported both Buyer and Seller for this 
transaction. 
 
Project Manager, York County Industrial Development Corporation, 
Harley Davidson Property Transaction, York, Pennsylvania – Provided 
environmental consulting services to support the acquisition of a portion 
of the Harley Davidson property which is slated for redevelopment.  
Services included regulatory and legal negotiation support, development 
of Buyer-Seller Agreement, and strategy development support for soil 
management and regulatory compliance.   
 
Program Manager, Amtrak (National Railroad Passenger Corporation), 
Various Locations - Managed consecutive national environmental 
services contracts with client to provide a full range of environmental 
engineering and consulting services.  
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Program Manager, Verizon Communications, Various Locations, 
Nationwide - Managed consecutive national contracts over 17 years with 
client to provide a full range of environmental engineering and consulting 
services.  
 
Project Director, Xerox Corporation, Various Locations - Directed 
environmental support contract which includes RCRA compliance, 
remediation system operation and maintenance (O&M), site closure 
strategy development, regulatory negotiation and interaction, site 
assessments, and indoor air monitoring.  
 

Project Director, AT&T Corporation, Florida and New Jersey – Directed 
environmental support for AT&T, which includes: compliance, site closure 
strategy development, regulatory negotiation and interaction, and site 
assessments.  Successful in obtaining site closure from New Jersey 
Department of Environmental Protection (NJDEP). 
 
Project Manager, Verizon Communications, Various Locations, 
Pennsylvania - Managed a proactive pollution prevention program which 
involved working closely with Verizon staff to design, construct, and install 
oil/water separators for over 20 vehicle storage/maintenance facilities.  
Successfully closed in place three underground storage tanks (USTs) in 
downtown Pittsburgh by cleaning and filling with an inert polyurethane 
foam. 
 
Project Manager, Verizon Communications, Ebensburg, PA - UST release 
investigation which included the installation of monitoring wells, soil vapor 
extraction wells, and air sparging wells.  Directed a pilot test for soil vapor 
extraction/air sparging for groundwater remediation.  Enhanced an air 
sparging/vapor extraction groundwater remediation system by 
incorporating in-situ bioremediation.  Anhydrous ammonia was injected 
into the groundwater through the air sparging system.  The addition of 
nitrogen, an essential microbial nutrient, enhanced the in-situ 
biodegradation of the hydrocarbons. 
 
Project Manager, Verizon Communications, Harrisburg, PA - Managed 
the completion of a Spill Prevention and Response Plan (SPRP) as required 
by the Pennsylvania Department of Environmental Protection (PADEP).  
 
Project Director, Chambersburg Area School District, Chambersburg, 
PA - Managed the storage tank program, which included the removal of 
approximately 15 USTs, the installation of a three UST system, and 
bioremediation of hydrocarbon-impacted soils.  Also managed the O&M 
of a groundwater remediation system which recovered hundreds of 
gallons of heating oil and successfully obtained Act 2 Closure for this site.  
Directed bioremediation of approximately 100 cubic yards of 
gasoline/diesel impacted soils.  Directed the design and installation of a 
potable drinking water system for a rural elementary school.  The project 
consisted of siting, drilling, and constructing a new water supply well and 
designing a treatment system including carbon adsorption for hydrogen 
sulfide removal, chlorination, and particulate filtration.  
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Project Hydrogeologist, Lawler, Matusky, and Skelly, West Chazy, NY - 
Conducted aquifer testing before and after hydraulic fracturing of the 
bedrock aquifer to demonstrate the enhanced groundwater recovery as 
a result of hydraulic fracturing.  The fracturing was completed to increase 
the effectiveness of the remediation system. 
 
Task Manager/Senior Hydrogeologist, United States Army Corps of 
Engineers (USACE), Kansas City District - Developed and implemented a 
subsurface hazardous, toxic, and radioactive waste (HTRW) 
characterization plan at a former thorium processing facility in New Jersey 
as part of the Formerly Utilized Sites Remedial Action Program (FUSRAP).  
The characterization included over 3 linear miles of geophysical surveys, 
27 soil borings and 92 soil/waste samples, 11 temporary wells, and 
water quality evaluation.  The characterization was conducted to 
delineate and radiologically, chemically, and physically characterize the 
waste in preparation for remedial action.  Assisted with the Feasibility Study 
and Proposed Plan (FS/PP) for submission to USEPA Region II. 
 
Senior Manager/Scientist, United States Army Corps of Engineers 
(USACE), Buffalo District - Developed and implemented a multifaceted 
nonintrusive surface geophysical survey as part of a Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) 
Remedial Investigation/Feasibility Study (RI/FS) closure process for this HTRW 
site.  The tools used included seismic reflection/refraction, 
electromagnetic conductivity, magnetotellurics, ground penetrating radar 
(GPR), electrical resistivity imaging (EI), and magnetometer. Contract was 
part of FUSRAP.  
 
Project Hydrogeologist, K. I. Sawyer Air Force Base, Marquette, MI - 
Conducted a 12-week pilot-scale study to compare an active 
hydrocarbon recovery system and a passive hydrocarbon recovery 
system.  The pilot study was completed to determine the most time-
efficient and cost-effective method to recover floating JP-4 jet fuel at the 
K. I. Sawyer Air Force Base. 
 
Project Director/Senior Hydrogeologist, Kelly Air Force Base (KAFB), San 
Antonio, TX - Developed work plan to acquire data required for the 
remedial design of final groundwater remediation systems.  The work plan 
included design and construction of pumping wells, sieve analyses, step-
drawdown tests, long-term pumping tests, and the development and 
calibration of a groundwater flow model to predict the interaction of 
multiple groundwater remediation systems.  Directed geophysical surveys 
to delineate channelized aquifer using high resolution near offset seismic 
reflection and dipole-dipole electrical resistivity imaging. 
 

 



 
 
 

 

BRYAN M. WEHLER, P.E., P.G. 
SENIOR ENGINEER 

VICE PRESIDENT, SOLID WASTE 
MANAGEMENT  

 
 
 

EDUCATION 
 
Masters of Science in Civil 
Engineering, University of 
California at Berkeley, CA,  
2005 
 
Bachelor of Science in Civil 
Engineering, Bucknell 
University, PA,  2004 
 
Bachelor of Arts in Geology 
(Environmental Science Minor), 
Colgate University, NY, 1998 
 
PROFESSIONAL LICENSING / 
CERTIFICATION 
 
Professional Geologist (P.G.) - 
PA  
 
Professional Engineer (P.E.) – 
PA, CT, MA, OH, KY, NH  
 
Photovoltaic Design & 
Installation Training  
 
(ISPQ Certification 
#NA~Delhi~0105-PR-0005), 
2008 
 
DEP E&S Control Training for 
Oil and Gas Well Activities, 
2008 & 2013 
 
DEP E&S Control BMP 
Training, 2007 
 
OSHA-certified for Hazardous 
Waste Operations, 1999 
 
NRC-certified for Nuclear 
Density/Soil Moisture Gauge 
Testing, 1999 
 

SUMMARY OF QUALIFICATIONS 
 
Mr. Wehler provides engineering services related to the design and construction of 
solid waste handling, processing and containment facilities.  In this capacity, Mr. 
Wehler deploys civil, geotechnical, and environmental engineering and geological 
expertise toward the responsible and efficient development and management of 
waste disposal sites.  In connection with these services, Mr. Wehler has designed or 
performed: consolidation and elastic settlement analyses, limit equilibrium slope 
stability analyses, leachate generation and management studies, landfill gas 
collection and conveyance systems, and mechanically-stabilized earth (MSE) berms 
and retaining structures.  Mr. Wehler has provided construction management and 
quality assurance services for more than twenty major landfill construction projects.  
He has also completed numerous geotechnical foundation investigations, 
foundation designs, retaining wall assessments, and has prepared many 
comprehensive geotechnical reports. 
 
PROJECT EXPERIENCE 
 
SOLID WASTE ENGINEERING 
 
Senior Engineer, Line-of-Sight Study and Harms-Benefits Review, Keystone 
Sanitary Landfill – Phase III Expansion, Dunmore, PA (2014-2015) – Provided 
quality assurance review of the comprehensive Line-of-Sight (LOS) Study to 
examine the potential visual effects of the proposed Phase III Expansion of 
Keystone Sanitary Landfill.  The study created illustrations in plan and profile 
views depicting areas within a 3-mile radius that would see the landfill at its 
permitted elevation compared to its proposed elevation.  Both area and 
population-based analyses and statistics were generated to present the data. 
Mr. Wehler provided a quality assurance review of the real estate evaluation 
performed by ARM’s Project Engineer.  Mr. Wehler also assisted in the 
preparation of a comprehensive peer review of the Harms/Benefits Analyses 
prepared by Keystone Sanitary Landfill. 
 
Senior Engineer, Manchester Landfill; Landfill Expansion and MSE Berm Design; 
Manchester, CT (2014).  Mr. Wehler developed and implemented a subsurface 
investigation Work Plan to characterize soils along the alignment of a proposed 
mechanically stabilized earth (MSE) berm.  Following the subsurface investigation, 
Mr. Wehler prepared the Geotechnical Engineering Report and initiated the 
preliminary MSE berm design to facilitate a vertical expansion of the landfill. 
 
Senior Engineer, International Carbon Recovery; Quaker Street Landfill; 
Northbridge, MA (2014).  Mr. Wehler developed a landfill regrading plan and a 
solar design for a closed landfill.  Activities included meeting with the 
Massachusetts Department of Environmental Protection (MassDEP) to discuss the 
project and to develop the permitting process.   
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Senior Engineer, South Hadley Landfill; Cell 2, Phase 2 and Phase 3 Cap 
Construction; South Hadley, MA (2013-2014).  Mr. Wehler provided 
construction-phase engineering services throughout the construction of the  
Cell 2, Phase 2 and Phase 3 capping projects to ensure conformance with the 
technical specifications, design drawings, permit conditions, and construction 
quality assurance plan.  Mr. Wehler conducted weekly progress meetings and 
maintained regular communications with the client and the MassDEP regulator 
assigned to the landfill.     
 
Senior Engineer, Cumberland County Landfill; Cell H-3a Construction; 
Shippensburg, PA (2013).  Mr. Wehler provided construction-phase engineering 
services throughout the construction of the H-3a cell construction project to 
ensure conformance with the technical specifications, design drawings, permit 
conditions, and construction quality assurance plan.  Mr. Wehler conducted 
weekly progress meetings and maintained regular communications with the client 
and the PADEP regulator assigned to the landfill. 
 
Senior Engineer, South Hadley Landfill; Cell 2D & 2E Construction-Phase 
Engineering; South Hadley, MA (2010-2013).  Mr. Wehler directed the 
preparation of the necessary items in the bid package for the construction of the 
vertical expansion at South Hadley Landfill.  These items included: construction 
drawings, technical specifications, construction quality assurance (CQA) plan, 
contract documents (e.g., agreement, general conditions, etc.), and bid 
schedules (including quantity and cost estimates).   
 
Senior Engineer, South Hadley Landfill; Corrective Action Design; South Hadley, 
MA (2012-2014).  Corrective Action Design (CAD) applications were 
developed to facilitate multiple closure projects at the landfill.  Mr. Wehler 
directed the preparation of these designs, which included detailed calculations, 
technical specifications, and design drawings.  The calculations included 
stormwater management design, leachate pipe structural integrity, veneer 
stability, and geomembrane puncture analysis.  Mr. Wehler signed and PE-
sealed the drawings and the CAD application, which was approved by 
MassDEP. 
 
Senior Engineer, Hopewell Expansion Stage 4 Construction – Cumberland 
County Landfill, Shippensburg, PA (2012) – Prepared construction drawings, 
technical specifications and contract documents for the Stage 4 project, which 
included a 7-acre disposal cell and a 300-foot extension of the western MSE 
berm.  Following selection of contractor and notice of award, Mr. Wehler 
provided construction-phase engineering support and project management 
services.  Reviewed submittals, hosted pre-construction and progress meetings, 
prepared meeting minutes, communicated with PADEP and Owner, reviewed 
and updated budgets, and managed ARM’s field personnel. 
 
Senior Engineer, Cell 3 Expansion Site Assignment Application – South Hadley 
Landfill, South Hadley, MA (2012) – Mr. Wehler prepared a conceptual design 
for a lateral expansion of the South Hadley Landfill, referred to as the Cell 3 
expansion.  Cell 3 consists of an approximately 10-acre expansion enveloped 
by a 3,900-foot MSE berm.  The Cell 3 design allows for the use of an 
alternative backfill within the MSE berm, a design proprietary to ARM.   
 
Senior Engineer, Conceptual Expansion Design and Analysis – Modern Landfill, 
York County, PA (2012) – Mr. Wehler assisted in the preparation of a 
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conceptual design for the proposed expansion of Republic Service’s Modern 
Landfill.  The design included an 11,394-foot long MSE Berm encompassing 
the entire landfill perimeter with an average height of 59 feet and a maximum 
height of 70 feet.  The use of an MSE berm increased the capacity of the 
expansion by approximately 9 million cubic yards (i.e., 50 percent) over what 
was presented in the original design prepared by another consultant.  With the 
implementation of an MSE berm, the proposed expansion can achieve a gross 
capacity of nearly 27.6 million cubic yards.  By utilizing the MSE berm, the 
geometry is altered, allowing a more symmetrical above-grade configuration 
and greater height, resulting in the significant volume increase. 
 
Senior Engineer, Vertical Expansion Conceptual Design – Taunton Landfill, 
Taunton, MA (2012) – Mr. Wehler prepared a conceptual design for a 
proposed expansion of the Taunton Landfill utilizing a perimeter MSE berm.  
The design and accompanying report concluded that the landfill could be 
vertically expanded for approximately 5 years.      
 
Senior Engineer, Leachate Management System Upgrades – Veolia’s Lancaster 
Landfill, Elizabethtown, PA (2012-2013) – Veolia Environmental Services (VES) 
retained ARM to provide civil, structural, mechanical, and electrical engineering 
services for a major upgrade of the leachate management system at the 
Lancaster Landfill.  As part of a capacity expansion of the construction and 
demolition (C&D) waste landfill, VES purchased two new 500,000-gallon 
leachate storage tanks for the establishment of a new tank farm.  ARM was 
hired to design the infrastructure and associated features necessary to connect 
and integrate the new tank farm to the existing leachate management system.  
Mr. Wehler directed and coordinated the project, provided construction-phase 
engineering services, and construction quality assurance services.  
 
Senior Engineer, Passive LFG Collection System Design – York County Solid 
Waste Authority Landfill, York County, PA (2012) – Mr. Wehler designed a 
passive gas collection trench system, including a vertical geomembrane barrier, 
to minimize the lateral migration of landfill gas at the York Landfill.  The passive 
gas venting system was designed to be convertible to an active system if 
necessary.   
 
Senior Engineer, Vertical Expansion Major Permit Modification – Frey Farm 
Landfill, Conestoga, PA (2012-2014) – Mr. Wehler directed ARM’s design team 
in the preparation of a Major Permit Modification Application (PMA) for the 
proposed Frey Farm Landfill Vertical Expansion (FFVE).  Mr. Wehler assigned all 
engineering tasks and drawings, reviewed all calculations and design drawings, 
coordinated monthly progress meetings, regularly communicated with client, 
and ensured that the PMA was prepared and submitted on time and on budget.  
The FFVE will provide approximately 18 years of capacity for the Lancaster 
County Solid Waste Management Authority utilizing an approximately 5,000-
foot long MSE berm with a maximum height of 70 feet.  Mr. Wehler directed 
the preparation of the Line-of-Sight study developed to support the PMA 
submission.   
 
Senior Engineer, Cell 2E, Stages 1 and 2 Construction-phase Engineering – 
South Hadley Landfill, South Hadley, MA (2011-2012) – Prepared construction 
drawings, technical specifications and contract documents for Stages 1 and 2 of 
the Cell 2E Vertical Expansion, which included a 2.5-acre disposal cell and an 
800-foot MSE berm constructed over existing solid waste.  Following selection 
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of contractor and notice of award, Mr. Wehler provided construction-phase 
engineering support and project management services.  Reviewed submittals, 
hosted pre-construction and progress meetings, prepared meeting minutes, 
communicated with MassDEP and Owner, reviewed and updated budgets, and 
managed ARM’s field personnel. 
 
Senior Engineer, Cell 2, Phase 1 Capping Construction-phase Engineering – 
South Hadley Landfill, South Hadley, MA (2012) – Prepared construction 
drawings, technical specifications and contract documents for Phase 1 of the 
Cell 2 Capping project, which included a 4-acre permanent cap and a 2.5-
acre temporary cap on the south-facing slopes of the South Hadley Landfill.  
Following selection of contractor and notice of award, Mr. Wehler provided 
construction-phase engineering support and project management services.  
Reviewed submittals, hosted pre-construction and progress meetings, prepared 
meeting minutes, communicated with MassDEP and Owner, reviewed and 
updated budgets, and managed ARM’s field personnel. 
 
Senior Engineer, Newton Landfill Phase 6 Capping Design/Construction – 
Cumberland County Landfill, Shippensburg, PA (2011) – Coordinated and 
supervised construction quality assurance for a 5-acre geosynthetic cap at the 
Newton Expansion at Cumberland County Landfill.  Responsibilities including 
conducting the pre-construction meeting, providing construction-phase 
engineering services, leading the bi-weekly progress meetings, training field 
personnel, reviewing submittals, and preparing final certification report for DEP 
approval. 
 
Senior Engineer, Authorization to Construct – Cell 2E – South Hadley Landfill, 
South Hadley, MA (2011-2012) – Prepared the permit drawings, technical 
specifications, CQA Plan, and other supporting technical documentation for the 
Authorization to Construct (ATC) application for the proposed Cell 2E vertical 
expansion.  ARM’s design included a 1600-foot MSE berm and a custom MSE 
berm emergency stormwater overflow system.  The ATC application also 
included all stormwater management and erosion and sedimentation control 
calculations and designs.  ATC approval for the first phase of construction was 
issued by MassDEP in October 2011.   
 
Senior Engineer, Cell 2D Construction-phase Engineering – South Hadley 
Landfill, South Hadley, MA (2011) – Prepared construction drawings, technical 
specifications and contract documents for Stages 1 and 2 of the Cell 2D 
Vertical Expansion, which included a 1.5-acre disposal cell and an 1,200-foot 
two-tiered MSE berm constructed over existing solid waste.  Following selection 
of contractor and notice of award, Mr. Wehler provided construction-phase 
engineering support and project management services.  Reviewed submittals, 
hosted pre-construction and progress meetings, prepared meeting minutes, 
communicated with MassDEP and Owner, reviewed and updated budgets, and 
managed ARM’s field personnel. 
 
Project Manager, Hopewell Expansion Stage 3 Construction – Cumberland 
County Landfill, Shippensburg, PA (2010) – Prepared design drawings, 
technical specifications and bid documents for the 300-foot extension of the 
Hopewell Expansion MSE berm, Newton Landfill Phase 5 Capping (4 acres), 
and Cell H-2a (6.5 acres).  Following selection of contractor and notice of 
award, Mr. Wehler provided construction-phase engineering support and 
project management services.  Reviewed submittals, conducted pre-construction 
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and progress meetings, prepared meeting minutes, handled all correspondence 
with Owner, reviewed and updated budgets, and managed ARM’s field 
personnel.      
 
Project Manager, Vault Waste Excavation and Relocation Project – Cumberland 
County Landfill, Shippensburg, PA (2010) – Prepared construction drawings, 
technical specifications and contract documents for the excavation and 
relocation of the buried arsenic and chromium waste vaults into the Isolation 
Subcell.  Following selection of contractor and notice of award, Mr. Wehler 
provided construction-phase engineering support and project management 
services.  Reviewed submittals, hosted pre-construction and progress meetings, 
prepared meeting minutes, communicated with PADEP and Owner, reviewed 
and updated budgets, and managed ARM’s field personnel. 
 
Project Manager, Authorization to Construct – Cell 2D – South Hadley Landfill, 
South Hadley, MA (2010) – Prepared the liner system and stability design 
documents and narrative to support an Authorization to Construct (ATC) 
application for the proposed Cell 2D vertical expansion.  Worked closely with 
Tensar to develop the MSE berm design.   
 
Project Manager, Condensate Knockout Design- LCSWMA, Lancaster, PA 
(2010) – Designed a customized condensate knockout U-trap system to collect 
and discharge condensate from a landfill gas forcemain to an existing flow-
through leachate manhole.  Prepared design drawing of sufficient detail for 
bidding and construction.   
 
Project Engineer, Frey Farm Landfill Vertical Expansion - LCSWMA, Lancaster, 
PA (2009) – Developed a conceptual design for a proposed vertical expansion 
of the existing Frey Farm Landfill.  The vertical expansion design included a MSE 
berm encircling the entire landfill ranging in height from 10 to 50+ feet.  As 
designed, the MSE berm will provide an additional 25 years of capacity while 
utilizing only 16 acres of new landfill footprint.  The design accounted for 
property setbacks, leachate management, stormwater management, and other 
engineering considerations.   
 
Project Engineer, Form 24 Preparation – Sandy Run Landfill, PA (2008/2009) – 
Completed all aspects of Form 24 in support of a major permit modification 
application for an expansion of the Sandy Run Landfill.  Responsibilities 
included performing all of the slope stability analyses, veneer stability analyses, 
settlement and bearing capacity analyses, liner and leachate detection and 
collection design, and various other evaluations to support the design of the 
liner and cover system. 
 
Project Engineer, Frey Farm Landfill Cell 6 Stability Analysis - LCSWMA, 
Lancaster, PA (2009) – Performed a seismic and static global stability analysis 
using the program SLIDE to assess the impact of removing intracell berms within 
the Cell 6 footprint.   
 
Project Engineer, CQA for Phase 4 Capping Project - Cumberland County 
Landfill, Shippensburg, PA (2009) – Coordinated and supervised construction 
quality assurance for an 11-acre geosynthetic cap at the Newton Expansion at 
Cumberland County Landfill.  Responsibilities including conducting the pre-
construction meeting, providing construction-phase engineering services, 
training field personnel, reviewing submittals, and preparing certification report 
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for DEP approval. 
 
Project Engineer, Cell H-1 Construction - Cumberland County Landfill, 
Shippensburg, PA (2009) – Managed the construction of a new 7-acre double-
lined landfill cell for the Hopewell Expansion.  Provided construction-phase 
engineering throughout the duration of the project, which involved a complex 
connection to and existing landfill.  Additional responsibilities included 
coordinating all QA and QC testing, conducting bi-weekly construction 
progress meetings, preparing meeting minutes, reviewing construction 
drawings, training field CQA personnel, and scheduling and managing daily 
field staff.   
 
Project Engineer, MSE Berm Permit Level Design – White Pines Landfill, PA 
(2008) – Designed a MSE berm as part of a permit application for a new 
landfill expansion.  The design of the MSE berm involved coordinating the 
drilling and logging of test borings, preparing a soil testing program, and then 
applying the laboratory-derived soil parameters to the design of the berm.  The 
design involved selecting the appropriate geogrid reinforcement to provide both 
internal and external stability.  Stability analyses were performed using the 
software tools SLIDE and MSEW.   
 
Project Engineer, MSE Berm Analysis – South Hadley Landfill, South Hadley, MA 
(2008) – Developed a detailed model and performed a comprehensive limit 
equilibrium global stability analysis on a critical section of a proposed MSE 
berm under both static and seismic conditions using a slope stability software 
tool.  Based on the initial global stability analysis, the effect of using a buttress 
to reinforce the MSE berm in the event of a loss of geogrid reinforcement was 
evaluated.  The results of this analysis were included in a summary report for 
submission to the Massachusetts Department of Environmental Protection to 
assist with the permitting and construction of the first MSE berm in the State for 
a solid waste application.   
 
Project Engineer, CQA for Leachate Recirculation Line Installation – Waste 
Management’s Mountain View Landfill, Greencastle, PA (2008) – Managed 
ARM’s CQA personnel for the installation of leachate recirculation lines at the 
Mountain View Landfill.  Responsibilities included providing guidance and 
training to field personnel and preparing a comprehensive certification report 
for DEP. 
 
Project Engineer, Construction Phase Engineering – Hopewell Expansion Stage 
1 & 2 Construction – Cumberland County Landfill, Shippensburg, PA (2008) – 
Managed the construction of a major landfill expansion involving the 
construction of a new haul road, several detention basins, an 1,100 foot MSE 
berm reaching a maximum height in excess of 40 feet and associated 
infrastructure.  Responsibilities included coordinating pre-construction meeting 
and progress meetings, preparing progress reports for client, managing ARM’s 
field CQA personnel, reviewing submittals, and interfacing with contractor, 
subcontractors, and DEP regulators.   
 
Project Engineer, MSE Berm Permit Level Design – White Pines Landfill, PA 
(2008) – Designed a MSE berm as part of a permit application for a new 
landfill expansion.  The design of the MSE berm involved coordinating the 
drilling and logging of test borings, preparing a soil testing program, and then 
applying the laboratory-derived soil parameters to the design of the berm.  The 
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design involved selecting the appropriate geogrid reinforcement to provide both 
internal and external stability.  Stability analyses were performed using the 
software tools SLIDE and MSEW.   
 
Project Engineer, Creswell Re-Use Landfill Conceptual Design, Lancaster, PA 
(2007-2008) – Participated in the re-design of the conceptual design of the 
Creswell Re-Use Landfill in an attempt to reduce the height of the MSE berm 
from a 180-foot tiered MSE berm to an 80-foot single span MSE berm in a 
steep valley.  Responsibilities included re-grading the subgrade and final cover 
surfaces, modifying soil quantities and overall project costs, and preparing 
cross-sections to illustrate the changes to the MSE berm.  Changes to the 
conceptual design also involved the preparation of two new landfill footprints to 
account for wetland-related contingency and a potentially reduced setback on 
the east side of the landfill.  Worked closely with CAD personnel to regrade the 
subgrade and final grade surfaces to provide adequate stormwater 
management and to ensure offsets from high groundwater and bedrock contour 
data.   
 
Project Engineer, Permit Modification Application - Cumberland County 
Landfill, Shippensburg, PA (2007) – Designed erosion and sedimentation 
structures for a 100-acre landfill expansion, which included the design of 
multiple detention basins, discharge structures, and infiltration features in 
accordance with DEP’s 2006 Best Management Practices Manual.  Designed 
leachate collection system for all seven landfill cells; included custom-designed 
triple-lined sumps for leachate recirculation.  Located and sized gas collection 
wells, optimized gas collection network and conveyance system. Mr. Wehler 
assisted with the preparation of the Line-of-Sight study developed to support the 
PMA submission.  The Permit Modification Application was approved by DEP in 
December 2007.  
 
Project Engineer, CQA for Cell 7 Construction - Cumberland County Landfill, 
Shippensburg, PA (2007) – Acted as Project Manager for the construction of a 
new 3-acre double-lined landfill cell.  Responsibilities included coordinating all 
QA and QC testing, reviewing construction drawings, training field CQA 
personnel, and scheduling and managing daily field staff.   
 
Project Engineer, E&S Control Landfill CQA - LWB Refractories, Inc., York, PA 
(2007) – Provided CQA for the implementation of an Erosion and 
Sedimentation Control Plan/Design for a residual waste landfill.  Performed 
inspections to ensure compliance with design drawings, and authorized field 
changes to adapt design to actual site conditions.  
 
Project Engineer, Construction Documents Preparation - Hopewell Expansion at 
Cumberland County Landfill, Shippensburg, PA (2006-2008) – Assisted in the 
development of project specifications, contract documents, and construction 
drawings for the first two stages of construction of CCLF’s Hopewell Expansion.  
Coordinated and reviewed design of an 1,100-foot long, 40-foot high, 
mechanically stabilized earth (MSE) berm.  Prepared detailed construction 
drawings illustrating an 8’ x 10’ box culvert bridge for the primary haul road.   
 
Project Engineer, CQA for Phase III Capping Project - Cumberland County 
Landfill, Shippensburg, PA (2006) – Coordinated and supervised construction 
quality assurance for a 3.0-acre geosynthetic cap at the Newton Expansion at 
Cumberland County Landfill.  Responsibilities including directing the pre-
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construction meeting, training field personnel, reviewing submittals, and 
preparing certification report for DEP approval.   
 
Project Engineer, CQA for Cell 6/7 Construction - Cumberland County Landfill, 
Shippensburg, PA (2006) – Acted as Lead CQA Manager for the successful 
construction and certification of a 4.5-acre cell at Cumberland County Landfill.  
Responsibilities included coordinating subcontractors, managing and 
scheduling ARM’s field personnel, setting up and running project meetings, 
reviewing specifications and submittals, and preparing a comprehensive 
construction certification report for DEP submission.   
 
Project Engineer, New Landfill Permit Application - Resource Recovery, LLC, 
Rush Twp, PA (2006) – Assisted in the preparation of a comprehensive new 
permit application for a 274-acre municipal waste landfill.  Responsibilities 
included the preparation of DEP Form 24, which involved performed all of the 
slope stability analyses, veneer stability analyses, settlement and bearing 
capacity analyses, liner and leachate detection and collection design, and 
various other evaluations to support the design of the liner and cover system. 
Mr. Wehler assisted with the preparation of the Line-of-Sight analysis that was 
developed to support the permit application.   
 
Project Engineer, Minor Permit Application and Construction Certification - 
Buck Company, Quarryville, PA (2006) – Prepared and submitted to PADEP a 
minor permit modification to allow changes to the design of a sedimentation 
basin, the decommissioning and replacement of a monitoring well, and to 
permit changes to erosion and sediment control procedures during 
construction.  Construction certification involved excavating test pits and 
collecting samples to confirm required thickness of attenuating base soil, 
preparing cross-sections and grading plans for the opening of three new sub-
cells within the landfill footprint, performance of construction quality assurance 
involving density testing and document review, and preparation of final 
certification report for PADEP submission.  Handled all contact with client and 
PADEP. 
 
Project Engineer, Landfill Gas Conveyance Pipeline - LCSWMA, Lancaster, PA 
(2005) – Assisted in the design of a methane pipeline to transmit landfill gas to 
an electric generating plant at the Lancaster County Solid Waste Management 
Authority’s Frey Farm and Creswell Landfills.  Optimized the layout of the 
pipeline to minimize excavation costs.  Designed leachate knockout connections 
under gravity drainage.   
 
Staff Engineer, Landfill Siting Study - Resource Recovery, LLC, Rush Twp, PA 
(2004) – Installed numerous air-rotary groundwater wells to assess the water 
quality at the proposed landfill site.  Generated well logs for groundwater wells 
in excess of 300 feet.   
 
Staff Engineer, Frey Farm Landfill Capping - LCSWMA, Lancaster, PA (2004) – 
Oversaw the capping of a retired cell for the Lancaster County Solid Waste 
Authority’s Frey Farm Landfill.  Performed construction quality control and 
quality assurance related activities including inspecting the deployment of all 
geosynthetics and welding.  Supervised the construction and installation of 
supplemental gas collection wells throughout portions of the previously capped 
landfill.   
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Staff Engineer, Frey Farm Landfill Expansion - LCSWMA, Lancaster, PA (2003) – 
Supervised the construction of a new cell for the Lancaster County Solid Waste 
Management Authority’s Frey Farm Landfill.  Performed construction quality 
control and quality assurance related activities including inspecting the 
deployment of all geosynthetics and welding.  Assisted in the conduction of 
permeability testing of the lining material.  Reviewed as-built documents and 
attended bi-weekly planning and progress meetings.  Filled out daily activity 
reports and assisted in the approval of submittals. 
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SENIOR ENGINEER 

 
 

EDUCATION 
 
BS in Civil and Environmental 
Engineering, Bucknell University, 
2005 
 
BA in Geology, Bucknell 
University, 2005 
 
PROFESSIONAL LICENSING / 

CERTIFICATION 
 
Professional Engineer - PA, MD 
 
U.S. NRC, Troxler Nuclear 
Density Gauge Certified 
 
OSHA 40-hour HAZWOPER  
 
MD SHA Erosion & Sediment 
Control (Green Card) 
 
Member: Solid Waste 
Association of North America 
(SWANA) 
 

 

Mr. Fellon has more than ten years of experience with solid waste management, 
geotechnical, and environmental engineering projects, with specific recent 
experience in landfill expansion and infrastructure coordination, solid waste 
relocation and beneficial use projects; landfill closure plans; expansion 
feasibility; landfill gas sampling, monitoring, and reporting; and quality 
assurance for landfill cell construction.  Solid waste management Construction 
Quality Assurance (CQA) experience includes landfill cell floor liner and closure 
cap installation; groundwater monitoring well construction; landfill gas 
monitoring probes and passive vent installation; and materials testing of 
asphalt, concrete, fill placement and compaction testing.  He has experience in 
conducting visibility and line of sight studies for land development projects.  His 
experience includes shallow and deep foundation design, as well as field 
verification of subgrade stability during the construction phase.  Additional 
experience includes stormwater management design, erosion and 
sedimentation (E&S) control, and PA DEP and MDE NPDES stormwater and 
infiltration basin permit applications.   
 
Mr. Fellon is proficient with the use of design and data management packages, 
such as AutoCAD, Surfer, All-Pile, HEC-RAS, and various other discipline-
specific software packages.   
 
PROJECT EXPERIENCE 
 
Solid Waste Management 
 
Resident Project Representative, Area E Expansion Stage 2 and Area D Cell 3 
Alternative Final Cover System Final Design and Bid-Phase Engineering 
Services, Chester County Solid Waste Authority, Narvon, PA.  Responsibilities 
included implementation of the CQA Plan for the construction of an 18-acre 
piggyback landfill expansion, cell access road improvements, construction of a 
new leachate conveyance pump and forcemain system; and installation of a 
synthetic turf alternative final cover system (ClosureTurf™).  Additional 
construction components include preparation of existing landfill cover system for 
subgrade and subbase preparation for the piggyback landfill cell; modifications 
to the existing LFG collection system; and construction of approximately 1,600 
lineal feet of mechanically stabilized earth (MSE) berm. 
  
Project Manager, Phase X Base Liner Installation, Baltimore County Bureau of 
Solid Waste Management, White Marsh, MD.  Implemented the CQA Plan for 
the construction of a new 15-acre municipal waste disposal unit.  Managed QA 
procedures for the subgrade preparation and integration with existing waste 
disposal areas, reviewed test reports and construction documentation relating to 
the soils and geosynthetics liner installation, and frequently corresponded with 
MDE personnel regarding project inspection protocols.  Reviewed as-built 
documents and attended weekly planning and progress meetings.   
 
Resident Project Representative, Area E Stage 1B Construction Project, Chester 
County Solid Waste Authority, Narvon, PA.  Responsibilities included 
implementation of the CQA Plan for the construction of a new 3-acre Compost  
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Facility including construction of a new segmental block retaining wall, 
installation of stormwater catch basins and trench drains, 11-inch cross-
sectional thickness pavement, and sedimentation pond expansion.  
Implemented QA procedures for the waste excavation and relocation of historic 
landfill wastes for subgrade preparation for the future MSE berm construction.  
Reviewed test reports and construction documentation relating to the structural 
fill installation for the construction of the Compost Facility, the decommissioning 
of existing sedimentation ponds, and preparation of the subgrade and subbase 
components for bituminous paving.  Reviewed as-built documents and attended 
weekly planning and progress meetings.  Scheduled additional tasks for this 
work include the construction of a new leachate conveyance system. 
 
Project Manager, Area E Expansion Stage 2 and Area D Cell 3 Alternative Final 
Cover System Final Design and Bid-Phase Engineering Services, Chester County 
Solid Waste Authority, Narvon, PA.  Responsibilities included providing design 
and bid-phase engineering services in connection with the construction of the 
Stage 2 components of the Area E expansion and the ClosureTurf™ Alternative 
Final Cover System at the Lanchester Landfill facility.  The design components 
included preparation of existing landfill cover system for subgrade and subbase 
preparation for a piggyback landfill cell; modifications to the existing LFG 
collection system; construction of approximately 1,600 lineal feet of 
mechanically stabilized earth (MSE) berm; construction of approximately 18-
acres of new landfill cell, access road improvements; construction of a new 
leachate conveyance pump and forcemain system; and installation of a 
synthetic turf alternative final cover system permitted through the PADEP as a 
demonstration project.     
 
Project Manager, Soil Management Plan, Days Cove Reclamation Company, 
White Marsh, MD.  Managed and prepared permitting and final design, and 
project drawings for a soil management (stockpiling) plan for on-site borrow 
activities to facilitate the buildout of the remaining 12-acres of landfill.  The 
project involves the relocation of approximately 360,000 cubic yards of soil to 
a closed former landfill cell and construction of haul/access roads and requisite 
stormwater management controls.   
 
Project Manager, Cell I Phase 1 Liner Installation, Days Cove Reclamation 
Company, White Marsh Rubble Landfill, White Marsh, MD.  Managed the full-
time CQA monitoring of all construction activities associated with a 
geosynthetic composite liner system on a 1.95-acre rubble waste disposal cell.  
The landfill expansion cell included both virgin soil lining and piggybacking of 
the original landfill waste disposal cell.  Project responsibilities included product 
substitution and submittal review, coordination of contractor QC testing, 
management of CQA personnel, field inspections of the geosynthetics installed 
and regulatory agency (MDE), and final as-built certification reporting.   
 
Project Manager, Area E Expansion Stage 1B Final Design and Bid-Phase 
Engineering Services, Chester County Solid Waste Authority, Narvon, PA.  
Responsibilities include providing design and bid-phase engineering services in 
connection with the construction of the Stage 1B components of the Area E 
expansion at the Lanchester Landfill facility.  The design components included 
construction of a new leachate conveyance pump and forcemain system; slip-
lining retrofits to the existing leachate collection and conveyance system; mass 
grading involving the redirection and abandonment of three existing stormwater 
management basins; historic waste excavation and relocation with  
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modifications to an existing final cover closure system; an expanded relocated 
compost drop-off and processing facility; construction of new access road; 
modifications to the site groundwater and landfill gas monitoring systems; and 
subgrade preparation for the future MSE berm and landfill cell to be 
constructed in 2013.   
 

Project Manager, Area E Expansion Stage 1A Final Design and Construction 
Phase Engineering Services, Chester County Solid Waste Authority, Narvon, PA.  
Responsibilities include providing design-phase, bid-phase, and design-related 
construction-phase engineering services in connection with the construction of 
the Stage 1A components of the Area E expansion at the Lanchester Landfill 
facility.  The plans involve substantial demolition, construction of new site 
utilities and infrastructure, stormwater management facility expansion and 
conveyance structures, and E&S control improvements.  The design phase tasks 
also included preparation of a Minor Permit Modification for the future MSE 
berm exterior grading and slope stability analyses. 
 

Project Manager, Parcel 4 & 5 Soil Borrow Project and PPL Tower Pad 
Construction, Lancaster County Solid Waste Management Authority, 
Conestoga, PA.  Managed and prepared final design, project drawings and  
bidding phase documents, and contract negotiation for a soil borrow project on 
an approximately 86-acre property purchased by the Authority.  The project 
involves the relocation of approximately 1 million cubic yards of soil to the 
landfill property and construction of six PPL high-voltage tower pad facilities.  
Construction-phase services include management of CQA staff, chairing project 
progress meetings, liaise between the Authority and the site contractor, and 
maintain compliance with the applicable PADEP permits.   
 

Project Manager, Industrial Waste Landfill Phase II Permit Application, RG Steel, 
LLC, Sparrows Point, MD.  Project responsibilities included initial evaluation of 
potential expansion alternatives and siting adjacent to the existing Grays 
Industrial Waste Landfill for the steel manufacturing company.  Field 
investigations included locations for expanding the groundwater monitoring 
network, geotechnical investigations for on-site soil evaluation and slope 
stability analyses, and footprint evaluation for minimization of wetland impacts.  
Design responsibilities included evaluation of potential expansion configurations 
to best optimize the potential additional disposal volume and budgetary cost for 
each expansion alternative.   
 

Project Manager, West Site Closure Plan & Analysis, Spencer’s Sand & Gravel 
Inc., Abingdon, MD.  Responsibilities included management and QA of final 
permitting of an updated final closure system in compliance with current MDE 
regulations.  Coordinated on-going field investigations of the stability and 
effectiveness of a previously installed rubble landfill cap system.  Project 
responsibilities included installation of LFG monitoring points, groundwater 
analysis and installation of additional monitoring wells, test-pit studies for soil 
cover stability, and management of routine monitoring and compliance 
activities.  
 

Project Manager, Facility Compliance and Regulatory Reporting, Days Cove 
Reclamation Company, White Marsh Rubble Landfill, White Marsh, MD.  
Project responsibilities include quarterly monitoring of LFG, groundwater 
analysis, stormwater and discharge permitting associated with strip-mining and 
landfilling activities, and management of routine monitoring and compliance 
activities.  
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Project Engineer, ClosureTurf™ Alternative Landfill Cover Demonstration Facility 
Permitting, Chester County Solid Waste Authority, Narvon, PA.  Responsibilities 
include design, permitting, and correspondence with the regulatory agencies 
(PADEP, counties, and townships) for a proposed alternative final cover system 
to be installed on approximately 6.75-acres of the Area D section at Lanchester 
Landfill.  The product was selected and chosen for final design after a feasibility 
study and evaluation of an exposed geomembrane cap was performed in an 
effort to defray closure costs associated with the existing closure system of the 
current landfill permit.   
 
Project Engineer, CCLF Vault Waste Excavation and Relocation Project, 
Interstate Waste Services, Shippensburg, PA.  Developed construction-level 
waste removal and relocation plans for the remediation of a hazardous waste 
vault, for disposal within a permitted, double-lined landfill subcell.  Project 
responsibilities included bid document and construction specification 
preparation, bid evaluation, coordination with the PADEP, and commencement 
of the waste excavation and relocation of the project.  Construction-phase 
activities included site CQA management of field personnel, Contractor 
interaction, and enforcement of permit and waste relocation plan regulations.  
 
Project Engineer, Area D Filling Sequence Drawings, Chester County Solid 
Waste Authority, Narvon, PA.  Directed landfill sequencing and waste lift 
buildouts for the current, active landfill cell, incorporating piggyback 
expansions, leachate generation minimization, and integration with existing 
capped sections of the landfill, and maintaining safe site access with efficient 
stormwater management.  On-going work involves annual preparation of 
landfill contour surface data for use with on-site compaction and grading 
equipment interfaces. 
 
Project Manager, Cell E Liner Installation, Days Cove Reclamation Company, 
White Marsh Rubble Landfill, White Marsh, MD.  Managed the full-time CQA 
monitoring of all construction activities associated with a geosynthetic 
composite liner system on a 3.8-acre rubble waste disposal cell.  The landfill 
expansion cell included both virgin soil lining and piggybacking of the original 
landfill waste disposal cell.  Project responsibilities included product substitution 
and submittal review, coordination of contractor QC testing, management of 
CQA personnel, field inspections of the geosynthetics installed and regulatory 
agency (MDE), and final as-built certification reporting.   
 
Project Engineer, Lateral Expansion Leachate Control System Improvements, 
Days Cove Reclamation Company Rubble Landfill, White Marsh, MD.  Assisted 
with an improvement design of an existing leachate conveyance system at a 
rubble landfill.  Project tasks included leachate generation evaluation, site 
development sequencing, stormwater management control design to reduce 
stormwater leachate production, and integration to site operating plans for 
regulatory review. 
 
Project Engineer, Capital Plan Update, Chester County Solid Waste Authority, 
Narvon, PA.  Evaluated the site Annual Operations Report to determine 
preliminary sequencing for landfill buildout and anticipated integration with the 
permitted piggyback expansion at the site.  The study included an analysis of 
historic waste inflow, placement densities, economic triggers for future tonnage 
predictions, and remaining capacity evaluation for the facility. 
 



DANIEL N. FELLON, P.E.  PAGE 5 
 

 

Project Manager, Cell H Liner Installation, Days Cove Reclamation Company, 
White Marsh Rubble Landfill, White Marsh, MD.  Managed the full-time CQA 
monitoring of all construction activities associated with a geosynthetic 
composite liner system on a 2.2-acre rubble waste disposal cell.  The landfill 
expansion cell included both virgin soil lining and piggybacking of the original 
landfill waste disposal cell.  Project responsibilities included product submittal 
review, coordination of contractor QC testing, field inspections of the 
geosynthetics installed and regulatory agency (MDE), and final as-built 
certification reporting.   
 
Project Manager, LCSWMA Parcel Waste Removal & Site Restoration, Franklin 
& Marshall College, Lancaster, PA.  Performed project management duties for 
the remediation and restoration of a former solid waste management facility.  
Project involved the removal of approximately 115,000 tons of residual waste 
material and backfilling of clean fill soil for future industrial site development of 
a 9.8-acre parcel.  Pre-construction duties involved development of contract 
documents, drawings, project specifications, environmental permitting 
applications, survey coordination, and coordination with appropriate regulators.  
Daily assignments include working as the Contractor and Owner liaison, 
conducting progress meetings with the project parties and construction partners.  
Additional tasks include cost tracking, field directives, CQA management, on-
going waste management support for the site development Contractor, and 
coordination of the remediation Contractor, subcontractors, and Owner’s 
vendors.  
 
Project Engineer, Expansion Feasibility Study, Days Cove Reclamation Company 
Rubble Landfill, White Marsh, MD.  Assisted with an initial evaluation of 
potential expansion alternatives for the White Marsh Landfill of Days Cove 
Reclamation Company.  Project responsibilities included test-pit studies for 
evaluation of proposed expansion capabilities.  Evaluation included 
determination of potential additional disposal volume and budgetary cost for 
each expansion alternative.  The project involved a visibility and line of sight 
analysis to evaluate the visual impact to the surrounding community. 
 
Project Engineer, Montgomery County LFGTE Construction, Oaks and Gude 
Landfills - Montgomery County Division of Solid Waste Services, MD.  
Responsibilities included review and QA of all design documentation as 
provided by the County’s design engineer, for the landfill gas to energy facility 
at the two County landfills.  Construction phase services included conveyance 
system and earthwork CQA, general inspection of facility control and safety 
systems, performance and heat rate testing, punch-list generation and 
implementation, and final approval of the system on behalf of the County.   
 
Project Engineer, Chicago Climate Exchange Verification, Broome Energy 
Resources, LLC – Broome County, NY.  Performed site verification services for 
preparation of quantifying offset credits generated by the destruction of landfill 
methane emissions and the utilization of those gases to generate electricity on 
four landfill gas generators.  The verification work also examined the eligibility 
and quantification of offset credits earned on gas collected outside of program 
protocols.   
 
Project Engineer, Chicago Climate Exchange Verification, Alpha Ridge Landfill, 
Howard County, MD.  Performed site verification and offset reporting services 
for preparation of quantifying offset credits generated by the destruction of  
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landfill methane emissions.  The verification work also examined the eligibility 
and quantification of offset credits earned on gas collected outside of program 
protocols.   
 
Project Engineer, Cell D Liner Installation, Days Cove Reclamation Company, 
White Marsh Rubble Landfill, White Marsh, MD.  Performed full-time CQA 
monitoring of all construction activities associated with a geosynthetic 
composite liner system on a 3.2-acre rubble waste disposal cell.  Project 
responsibilities included coordination of contractor QC testing, field 
inspections, and certification reporting.   
 
Project Engineer, Wetwell and Leachate Management Vault Design, 
Cumberland County Landfill, Interstate Waste Services, Shippensburg, PA.  
Performed design and completed equipment specifications for replacement of a 
leachate management wetwell vault for a municipal waste landfill facility 
expansion.  Project constraints included accounting for existing infrastructure 
connection, minimization of leachate management disruption, and buoyancy 
due to surficial groundwater conditions.   
 
Project Engineer, Chicago Climate Exchange Verification, Cecil County 
Maryland Division of Solid Waste, Elkton, MD.  Performed initial site verification 
services for preparation of quantifying offset credits generated by the destruction 
of methane emissions.  This verification work included inspection of existing 
infrastructure, maintenance and calibration efforts, and compilation of historic 
site data.   
 
Staff Engineer, LCSWMA Transfer Station Improvements, Lancaster, PA.  
Conducted environmental and geotechnical construction quality assurance 
(CQA) testing for a 2,200 tons per day transfer station and a 7,700 square foot 
household hazardous waste facility.  CQA inspection also involves delineation 
and suitability of subsurface foundation conditions.  Construction is over an 
inactive Brownfields industrial re-development property project.  Responsibilities 
also include coordinating implementation of an automated groundwater 
treatment facility using existing monitoring wells.  
 
Staff Engineer, Wheelwash Facility Construction, Lanchester Landfill, CCSWA, 
Honey Brook, PA.  Conducted geotechnical construction quality assurance 
testing for construction of an automated wheelwash facility to minimize 
sediment transport from trash trucks beyond the property limits of the landfill.  
Responsibilities included inspection of excavation and subgrade preparation for 
a 44,000 gallon cast-in-place concrete sedimentation tank, a 10,000 gallon 
HDLPE water supply tank, and bituminous and rigid concrete paving.  
Additional duties involved supervising construction procedures and material 
conformance to the project specifications and design intent. 
 
Staff Engineer, Detention Basin Construction, Buck Company Inc. Landfill, Buck, 
PA.  Performed construction quality assurance (CQA) inspection for the 
installation of a new detention basin to serve the landfill site.  Responsibilities 
included field compaction testing of berm core and liner soils, and supervision 
of construction procedures for quality control/quality assurance. 
 
Staff Engineer, Landfill Slope Stability Repair, Area 8 Landfill, International Steel 
Group, Steelton, PA.  Conducted environmental and geotechnical construction 
quality assurance testing for a closed electric arc furnace (EAF) dust waste  
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facility cap and cover reconstruction.  The remedial construction was performed 
to stabilize cover soil movement, observed following closure of the landfill, by 
means of installing slope benches, support buttresses, and improving the site 
drainage network.  Responsibilities included field compaction testing of slag 
and cover soil material placed atop the existing soil cover, and supervising 
construction procedures for quality control/quality assurance. 
 
Staff Engineer, New Landfill Permit Application, Resource Recovery, LLC, Centre 
County, PA.  Assisted in the preparation of a new permit application for a 274-
acre municipal waste landfill.  Responsibilities included the preparation of 
PADEP Form F, involving assemblage of the site soil information from a 
comprehensive geotechnical field investigation.  The data was compiled from 
newly installed groundwater monitoring wells, soil and rocking boring 
operations, test pit excavations, and wetland delineation studies. 

 
Geotechnical Engineering 
 
Project Engineer, Fire Training Facility, Geotechnical Investigation, Carroll 
County Government, Westminster, MD (2009).  Directed a geotechnical 
investigation to evaluate the suitability of a historic fill site for the development 
of a temporary fire-training facility.  The investigation provided recommended 
uses, grading parameters, stormwater management, and historic fill site 
development recommendations for additional support features including 
classrooms, parking facilities, and equipment storage. 
 
Project Engineer, Vehicle Wash Facility, Geotechnical Investigation, Carroll 
County Government, Westminster, MD (2008).  Conducted a geotechnical 
investigation to assess the suitability of constructing a new vehicle wash facility 
at the County maintenance facility, atop historic fill placed adjacent to the site.  
The provisions accounted for the enclosed structure, concrete flooring, and 
associated equipment loads.  Responsibilities included compiling soil test 
borings and preparing a foundation report for the construction and structural 
design firm.   
 
Project Engineer, Flood Control Levee, Rehabilitation Construction Design, P.H. 
Glatfelter Company, Spring Grove, PA (2007 - 2008).  Coordinated and 
executed a rehabilitation design for a flood control levee adjacent to two creeks 
and upstream of a pond storage facility.   Design for the rehabilitation of the 
levee included scour protection measures, slope reconstruction, berm widening 
and installation of a maintenance driveway, and implementation of a gabion 
retaining wall system to facilitate widening near existing structures.  Project 
involved assemblage of county, state, and federal permit applications and 
preparation of the construction bid package.  
 
Project Engineer, Mann’s Run Weir Construction, LCSWMA Frey Farm Landfill, 
Conestoga, PA (2007 - 2008).  Compiled project plans, documents, and 
specifications for construction of two low-flow dam structures for the 
establishment of baseline flow data on a stream that flows adjacent to a 
municipal waste disposal facility.  Project responsibilities included bidding 
process supervision, contractor coordination, and executing the applicable 
waiver permitting process.  Site duties included periodic construction quality 
assurance and materials conformance testing.   
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Project Engineer, Water Supply Pipeline Permitting, County of Frederick, 
Frederick, MD (2007 - 2008).  Coordinated design specifications and drawings 
for generation of permit applications to a major railroad facility for installation 
of a new water supply pipeline that encroaches on the right-of-way of an active 
rail facility.   
 
Project Engineer, Armstrong Corporation, Demolition and Subgrade 
Stabilization, Lancaster, PA (2007 - 2008).  Directed and supervised foundation 
excavation procedures as part of a redevelopment project, including removal of 
previous industrial facilities, for a proposed athletic field and business park 
complex.  Responsibilities included delineation of foundation structures, removal 
of historic infrastructure, and evaluation of existing soil and historic fill 
conditions for structural application to the proposed future site development.  
Site development phase services included stormwater management evaluation, 
soil management and erosion control design, field investigations, and beneficial 
re-use of earthen materials on and off-site. 
 
Staff Engineer, Shawnee Middle School, Sinkhole Repair, Easton Area School 
District, Easton, PA (2005).  Directed and assisted in the repair of multiple 
sinkholes beneath structural foundations and building footprints, during 
construction of a middle school expansion.  Assisted the contractor in 
delineating the extent of the sinkholes, and assessing permanent and temporary 
site stormwater management that may have accelerated the sinkhole formation.  
Responsibilities also included oversight of repair and backfilling to existing 
grade.   
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As a project engineer, Mr. Allen has experience in landfill engineering, 
geotechnical engineering, and environmental projects.  Mr. Allen has two-plus 
years of experience with the design and permitting of landfill expansions.  
Specifically, Mr. Allen has experience with the design, permitting, and 
construction of Mechanically Stabilized Earth (MSE) walls for landfill 
applications.  He has also been involved with the design of leachate collection 
and conveyance systems; landfill gas collection systems; and the required 
stormwater features related to the landfill operations.  In addition, Mr. Allen has 
provided construction-phase engineering support and management for 
numerous projects. 
 
PROJECT EXPERIENCE 
 
Southbridge Recycling & Disposal Park; Geotechnical Investigation 
Southbridge, MA (2015) 
 
Mr. Allen completed a geotechnical engineering analysis to characterize soils 
along the alignment of a proposed mechanically stabilized earth (MSE) berm.  
The study analyzed several soil borings, laboratory testing, and previous site 
studies.  The geotechnical engineering analysis determined the strength 
parameters of the on-site soils.  After completing the geotechnical 
investigation, Mr. Allen designed a shored MSE berm.  Due to space 
constraints a shored excavation, using a soil nail wall, was required to install 
the MSE berm.  Mr. Allen designed the soil nail wall and the subsequent MSE 
berm that was installed in front of the shoring. 
 
Manchester Landfill; Subsurface Investigation 
Manchester, CT (2015) 
 
Mr. Allen prepared a subsurface investigation Work Plan to characterize soils 
along the alignment of a proposed mechanically stabilized earth (MSE) berm.  
The Work Plan consisted of soil borings (location and depth), laboratory 
testing, and an electrical resistivity survey.  The results of the subsurface 
investigation were summarized a Geotechnical Engineering Report.  The 
results were subsequently used to design an MSE berm.  Mr. Allen designed 
the MSE berm, which was required to account for a high groundwater surface 
and relatively loose soil.  Mr. Allen developed a specification for the 
monitoring of excess pore water pressure during construction which will be 
utilized to control the rate of construction.  Limiting excess pore water pressure 
was required to maintain the required factors of safety.   
 
Keystone Sanitary Landfill; Line of Sight Analysis 
Dunmore, PA (2015) 
 
Mr. Allen prepared a Line of Sight (LOS) Analysis for the Keystone Sanitary 
Landfill’s Phase III expansion.  The LOS Analysis analyzed which areas within 
a 3-mile radius of the landfill peak would be visually impacted by the 
proposed expansion.  A statistical analysis was used to quantify the land area 
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and population that would be visually impacted.  Additionally, Mr. Allen 
reviewed a comprehensive series of drawings depicting the changes in visible 
area and renderings of the proposed changes to the line of sight.  Mr. Allen 
also testified as an expert witness regarding the LOS. 
 
Cumberland County Landfill; Stream Mitigation 
Shippensburg, PA (2015) 
 
Mr. Allen served as the Project Manager for the stream mitigation project at 
Cumberland County Landfill. The project consisted of the re-alignment of 
several streams to facilitate a future expansion of the landfill.  Mr. Allen 
managed the construction and oversight of the project.  
 
Greys Landfill; Slope Stability Analysis 
Sparrow’s Point, MD (2015) 
 
Mr. Allen completed a slope stability analysis for the Greys Landfill.  The 
landfill historically disposed of sludge and industrial cakes with relatively steep 
side slopes.  Mr. Allen prepared a slope stability analysis analyzing the 
potential effect of areas of weak waste (i.e., saturated sludge). 
 
Cumberland County Landfill; Settlement Accommodation Plan 
Shippensburg, PA (2014) 
 
Mr. Allen completed the first Settlement Accommodation Plan (SAP) in the 
state of Pennsylvania.  The SAP allowed the overfilling of the landfill permit 
grades to account for settlement.  Mr. Allen developed the SAP grading plan 
based on complex settlement calculations and stormwater considerations. 
 
Frey Farm Landfill; Line of Sight Analysis  
Conestoga, PA (2014) 
 
Mr. Allen assisted in the preparation of a Line of Sight (LOS) Analysis for the 
Frey Farm Landfill Vertical Expansion.  The LOS Analysis analyzed which 
areas within a 3-mile radius of the landfill peak would be visually impacted by 
the proposed expansion.  Mr. Allen assisted with the statistical analysis used to 
quantify the land area and population that would be visually impacted. 
 
Rex Energy Operating Corporation; Brennan Well Pad Value Engineering 
Butler County, PA (2014) 
 
Mr. Allen prepared a geotechnical value engineering report based upon a 
field investigation of the site.  The value engineering report  characterized the 
on-site soils from historic data, field observations, and laboratory data.  
Based on the soil characterization, Mr. Allen was able to recommend a cost-
effective pavement design.  The pavement design ensures proper 
performance while providing a construction cost savings in excess of 
$100,000.  
 
Glatfelter; Lake Pahagaco Dam 
Spring Grove, PA (2014) 
 
Mr. Allen analyzed the slope stability of the Lake Pahagaco Dam 
embankment under several different loading scenarios, including; normal 
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water levels, flood levels, rapid drawdown, and with seismic loading.  Mr. 
Allen estimated the piezometric surface within the embankment through 
historic data and field investigations.  Also, Mr. Allen analyzed laboratory 
testing results to estimate the overall shear strength parameters of the 
embankment. 
 
International Carbon Recovery; Quaker Street Landfill Site Design 
Northbridge, MA (2014) 
 
Mr. Allen assisted with the layout for a solar project above a closed landfill.  
To accommodate the proposed solar array, Mr. Allen developed a grading 
plan that facilitated the installation of the solar arrays.  Additionally, Mr. Allen 
was in contact with the local and state regulatory agencies to determine the 
required permitting process. 
 
Eclipse Resources; Fuchs Well Pad Slope Stability 
Monroe County, OH (2014) 
 
Mr. Allen analyzed the slope stability of a well pad embankment.  He was 
responsible for determining the shear strength of native soils and structural fill 
based on field observations and laboratory testing.  The analysis considered 
both circular and translational failures. 
 
South Hadley Landfill; Cell 2, Phase 2 Cap Construction 
South Hadley, MA (2013) 
 
Mr. Allen supervised construction activities during the construction of the Cell 
2, Phase 2 cap to insure conformance with the technical specifications and 
construction quality assurance plan.  Construction supervision activities 
included: moisture and density testing with a Nuclear Density Gauge; 
performing test pit depth checks on cover soils; overseeing the installation of 
E&S features; overseeing the installation of landfill gas features; and 
overseeing earthwork activities. 
 
Cumberland County Landfill; Cell H-3a Construction 
Shippensburg, PA (2013) 
 
Mr. Allen provided construction oversight and quality control during the 
construction of Cell H-3a.  During Mr. Allen’s time on-site, the construction 
activities consisted of the installation of a sump, side-slope riser system, and 
meter vault.  Mr. Allen supervised the construction to ensure conformance with 
the specifications. 
 
E&S Plan; Keller Property 
Hershey, PA (2013) 
 
Mr. Allen prepared an Erosion and Sediment Control (ES&S) Plan for a 
residential project.   The E&S Plan consisted of infiltration features and was 
permitted through the local municipality. 
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Parking Pad Design; Turkey Hill Dairy 
Conestoga, PA (2013) 
 
Mr. Allen designed a temporary parking pad for approximately 71 semi-
trailers and completed the associated erosion and sediment control plan for 
the site.  The parking pad consisted of structural cuts and fills overlain with 
compacted aggregate.  Stormwater features, including an infiltration basin, 
were designed and implemented along the perimeter of the parking pad. 
The temporary parking pad required a National Pollutant Discharge 
Elimination System (NPDES) permit, as well as permits from the local 
municipality. Mr. Allen prepared the required Erosion and Sediment Control 
Plan and the Post-Construction Stormwater Management Plan required in 
order to obtain all necessary permits. 
 
 
South Hadley Landfill Vertical Expansion; Cell 2D & 2E Authorization to 
Construct; South Hadley, MA (2010-2013) 
 
The Cell 2D and Cell 2E Authorization to Construct (ATC) involved the 
design and permitting of a vertical expansion of South Hadley Landfill with 
the use of a mechanically stabilized earth (MSE) berm.  This was the first 
project ever permitted by the Massachusetts Department of Environmental 
Protection (MADEP) that involved the use of an MSE berm for a waste 
containment application.  Mr. Allen was heavily involved with the 
preparation of permit documentation, design calculations, and construction 
drawings.  As part of the permit documentation, Mr. Allen prepared a 
narrative that summarized the project, described the proposed materials 
that would be used to construct the project, and demonstrated that the 
proposed design complied with the regulations set forth by MADEP.  Mr. 
Allen also prepared many of the design calculations.  Some of the more 
extensive design calculations are described in more detail below.   
 
Slope Stability Analysis 
Mr. Allen analyzed the stability of the mechanically stabilized earth (MSE) 
berms.  Slope stability analyses were performed with two computer software 
packages: SLIDE and MSEW.  As a result of the slope stability analyses, Mr. 
Allen has become very familiar with strength parameters of soils and 
geosynthetic materials and the interaction between soils and geosynthetics.   
 
Stormwater Management  
Mr. Allen designed stormwater management features for both the master 
design and during each stage of construction.  The stormwater 
management features that Mr. Allen has been responsible for designing 
include channels, culverts, downchutes, infiltration trenches, and sediment 
basins. In addition to designing permanent features, Mr. Allen has also 
been responsible for sizing temporary features including stormwater pumps.  
Through the design of the stormwater management features, Mr. Allen has 
become familiar with both Massachusetts and Pennsylvania Department of 
Environmental Protection regulations and best management practices. 
 
Settlement Analysis 
Mr. Allen estimated the settlement caused by the construction of the vertical 
expansion.  Mr. Allen was responsible for calculating the settlement along 
the alignment of gravity dependent drainage features such as channels and 
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leachate collection pipes to ensure that positive drainage existed after 
settlement has occurred.  Additionally, Mr. Allen was responsible for 
calculating the differential settlement of the liner system and ensuring that 
the strain on the liner system created by the differential settlement was within 
acceptable values.  Furthermore, Mr. Allen also calculated the differential 
settlement of the MSE berm, which was founded on waste, to confirm that 
the differential settlement was within the acceptable range recommended by 
the Federal Highway Administration. 
 
Geosynthetic Calculations 
Mr. Allen analyzed the stability and drainage capacity of the geosynthetic 
liner system.  The liner system is subjected to different forces during 
construction and in the post-construction phase.  Mr. Allen performed 
calculations to ensure the liner system is stable during all foreseen 
scenarios, will not be punctured by adjacent soil particles, and has 
adequate drainage capacity to prevent the build-up of pore pressures. 
 
Roadway Design 
Mr. Allen designed a landfill access road to handle both public traffic and 
waste trucks.  The landfill access road was founded on historic waste, so the 
roadway cross-section (i.e., subbase, base course, and wearing course) 
needed to be properly designed to handle the traffic loading while 
considering the underlying conditions. 
 
South Hadley Landfill; Cell 2D & 2E Construction-Phase Engineering; South 
Hadley, MA (2010-2013) 
 
Bid Packages 
Mr. Allen prepared all of the necessary items in the bid package for the 
construction of the vertical expansion at South Hadley Landfill.  These items 
include: technical specifications, construction quality assurance (CQA) plan, 
contract documents (e.g., agreement, general conditions, etc.), and bid 
schedules (including quantity estimates).  Mr. Allen was also involved in 
performing quality assurance checks on the construction drawings. 
 
Weekly Observation Reports 
Mr. Allen prepared weekly reports that summarize the construction activities 
for submission to MADEP.  Many of the weekly reports detailed information 
on the movement of the MSE berm.  Mr. Allen was responsible for compiling 
and analyzing the surveying data that summarized any movement (i.e., 
vertical and lateral) that occurred.  In addition to preparing weekly reports, 
Mr. Allen also resolved unforeseen issues that came up during construction.  
 
Certification Reports 
Mr. Allen prepared certification reports confirming that the construction of 
the vertical expansion generally complied with the design and the MADEP 
regulations.  These comprehensive reports involved compiling information 
from the on-site representative, material manufacturers, testing laboratories, 
contractors, and surveyors.   
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South Hadley Landfill; Corrective Action Design 
South Hadley, MA (2012-2014) 
 
Corrective Action Designs were prepared for the relocation of a haul road 
and several capping projects.  Mr. Allen was responsible for preparing these 
designs, which included a description of the project, supporting calculations, 
and design plans.  The calculations included stormwater management 
design, leachate pipe structural integrity, veneer stability, and 
geomembrane puncture analysis. 
 
Frey Farm Landfill Vertical Expansion; Lancaster County Solid Waste 
Management Authority; Conestoga, PA (2011-2014) 
 
The vertical expansion at Frey Farm Landfill will provide approximately 15 
years of additional landfill capacity.  Mr. Allen has been heavily involved 
with the project starting with the conceptual design.  The conceptual design 
involved laying out the infrastructure associated with the project including 
the alignment of the MSE berm, landfill access (i.e., haul roads), leachate 
forcemains, landfill gas lines, storage and maintenance facilities, etc.  After 
the conceptual design was completed, the preparation of more detailed 
designs, as well as permit documentation, commenced.  Mr. Allen has been 
responsible for determining what permit documentation is required and 
delegating responsibilities to other engineers within the firm.  Mr. Allen has 
also personally completed several analyses required for the permit 
documentation.  Some of the more substantial analyses that Mr. Allen has 
performed are outlined below. 
 
Geotechnical Engineering Report 
In order to adequately determine the stability of the proposed MSE berm, 
the subsurface conditions at the site needed to be analyzed.  The subsurface 
conditions were then assembled into a Geotechnical Engineering Report.  
Mr. Allen was responsible for compiling the data from several soil boring 
logs and laboratory tests.  Mr. Allen then used the data to develop 
relationships to estimate the strength parameters of the in-situ soils.  After 
the strength parameters were defined, Mr. Allen completed a preliminary 
slope stability analysis to confirm the feasibility of the MSE berm.  His 
findings were summarized in the Geotechnical Engineering Report. 
 
Leachate Generation Analysis 
Mr. Allen undertook the task of determining the amount of leachate that 
would be generated during the construction of the vertical expansion.  This 
task was particularly complex because the conditions at the landfill are 
changing very frequently.  Mr. Allen used the Hydrologic Evaluation of 
Landfill Performance (HELP) software to analyze several different models, 
with each model representing different conditions.  Mr. Allen then applied 
each model to a construction sequencing plan that he developed to simulate 
the frequently changing conditions at the landfill.  The resulting leachate 
generation rates will be used to size infrastructure associated with the 
vertical expansion.  A summary of his methodology and results were 
provided in a narrative. 
 
Slope Stability Analysis 
Mr. Allen was responsible for completing a slope stability analysis (and 
report) for the MSE berm associated with the vertical expansion.  The slope 
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stability analysis used the SLIDE and MSEW computer programs to develop 
the reinforcement (i.e., geogrid) layout required to achieve the desired 
factors of safety.  Additionally, the slope stability analysis examined the 
proposed geometry of the MSE berm and provided a basis for strength 
parameters for geosynthetic interfaces and structural fill.  All analyses and 
methodology were explained in the narrative portion of the Slope Stability 
Analysis. 
 
Stormwater Management 
Mr. Allen was responsible for completing a portion of the stormwater 
management design for the vertical expansion.  The stormwater 
management design included a network of stormwater channels and 
culverts that discharged into a new sediment basin.  Mr. Allen performed 
design calculations for all proposed features and reviewed the stormwater 
management design drawings. 
 
Ash MSE Berm Design 
Mr. Allen assisted with the design of the ash mechanically stabilized earth 
(MSE) berm.  The ash MSE berm is a unique design application, which has 
not been previously permitted by PADEP for the vertical expansion of a 
landfill.  Mr. Allen has worked on several of the design aspects including; 
leachate management, slope stability, and constructability.  
 
Construction Cost Estimate/Capital Budget 
Mr. Allen prepared a cost estimate for the construction of landfill expansion.  
Mr. Allen then used the construction cost estimate to assist the LCSWMA with 
their capital budget over the life of the expansion, which is approximately 
18 years.  
 
West Finley Impoundment Slope Stability; Noble Energy; Washington 
County, PA (2013) 
 
Mr. Allen completed a slope stability analysis using the computer program 
SLIDE on an impoundment designed in an area prone to landslides.  To 
complete the slope stability analysis, Mr. Allen examined test pits and 
borings completed at the site, as well as laboratory testing data, to analyze 
the stability of the impoundment. 
 
Lanchester Landfill Area E Expansion; Chester County Solid Waste Authority 
Narvon, PA (2011-2012) 
 
Test Pits 
Mr. Allen was responsible supervising test pit excavation and completing test 
pit logs.  The test pits were completed on-site for characterization of the 
underlying soils.  Mr. Allen completed the test pit logs noting the soil types 
and different soil layers as well as collected samples of each soil type. 
 
Slope Stability Analysis 
Mr. Allen completed a third party review of the stability of a proposed MSE 
berm.  Mr. Allen developed cross-sections of the proposed MSE berm with 
the use of the design drawings that were provided.  After the cross-sections 
were developed, Mr. Allen used the SLIDE and MSEW computer programs to 
analyze the stability of the MSE berm.  Mr. Allen summarized his findings in 
a memorandum addressed to the client. 
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Leachate Retrofits 
As part of a landfill expansion, the leachate conveyance system needed to 
be reconfigured.  Mr. Allen was responsible for designing the reconfigured 
leachate conveyance system.  The design involved calculating pump sizes, 
pipe sizes, and storage capacity.  In an effort to reduce the client’s cost, Mr. 
Allen used as many existing features as applicable.  Additionally, Mr. Allen 
assisted with preparing the construction drawings for the leachate 
conveyance system reconfiguration. 
 
Lancaster Landfill; Advanced Disposal Services; Leachate Tank Certification; 
Elizabethtown, PA (2012) 
 
New leachate storage tanks were installed at Lancaster Landfill in 2012.  
Prior to operating the leachate storage tanks, Mr. Allen completed a 
certification of the tanks via a constant head test.  Mr. Allen took the field 
measurements and prepared a certification letter that was submitted to 
PADEP. 
 
Sandy Run Landfill Air Quality Plan Approval Extension;  
Hopewell, PA (2012) 
 
Mr. Allen was responsible for communicating with the Pennsylvania 
Department of Environmental Protection (PADEP) and preparing a request 
for an extension of an Air Quality Plan Approval.  Because the emission 
levels were lower than anticipated at the site, the client preferred to delay 
the installation of a destructive device (i.e., flare).  In order to delay the 
installation of the flare, Mr. Allen had to complete an application to extend 
the existing permit and demonstrate that the emission levels were less than 
previously anticipated.  Mr. Allen was able to successfully demonstrate a 
lower emission level with the use of the Environmental Protection Agency’s 
(EPA) LandGEM software, which predicts emission rates from landfills. 
 
EPA Greenhouse Gas Reporting            
Various Pennsylvania Landfills (2011, 2012, 2013) 
 
In 2011, the EPA started to require landfills (and other industries) to report 
on-site greenhouse gas emissions with the use of the EPA’s electronic 
greenhouse gas reporting tool (e-GGRT).  Mr. Allen became familiar with 
the e-GGRT program (through the “sandbox” testing period) and developed 
a service sheet that was distributed to existing clients.  As a result, Mr. Allen 
completed the greenhouse gas reporting through the e-GGRT program for 
four landfills in both 2011 and 2012. 
 
Annual Operations Reports           
Various Pennsylvania Landfills (2011-2014) 
 
Mr. Allen has prepared the Annual Operations Reports (AOR’s) for several 
Pennsylvania landfills.  The AOR’s analyze the tonnage and airspace 
consumed on a yearly basis.  Additionally, the AOR’s ensure that the landfill 
is up-to-date with several other requirements including benefits provided to 
the community and financial assurance (i.e., bonding). 
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Cumberland County Landfill; Construction Certification Reports  
Shippensburg, PA (2011, 2012) 
 
Mr. Allen prepared construction certification reports for both landfill cell 
construction and construction of a capping system at Cumberland County 
Landfill.  The certification reports confirmed that the construction generally 
complied with the design and PADEP regulations.  These comprehensive 
reports involved compiling information from the on-site representative, 
material manufacturers, testing laboratories, contractors, and surveyors.   
 
Lancaster Landfill; Veolia Environmental Services; E&S Plan 
Elizabethtown, PA (2011) 
 
As part of the construction of new leachate storage tanks, Mr. Allen 
prepared an erosion and sediment control plan.  The plan analyzed pre-
construction and post-construction conditions and ensured that post-
construction conditions would not result in increased flows.  The erosion and 
sediment control plan was prepared and submitted to the local township 
along with a building permit application.  
 
Cumberland County Landfill; Gas Well Installation 
Shippensburg, PA (2011) 
 
Mr. Allen preformed construction quality assurance by observing the 
installation of gas wells at Cumberland County Landfill.  While observing 
the installation of the gas wells, Mr. Allen logged all drilling activities.  After 
the gas wells were completed, Mr. Allen drafted a letter that summarized all 
construction activities and certified that the construction complied with the 
design and PADEP regulations. 
 
Frey Farm Landfill; Soil Borrow Project; Lancaster County Solid Waste 
Management Authority; Conestoga, PA (2011) 
 
Mr. Allen performed construction quality assurance on the soil borrow 
project at Frey Farm Landfill.  The soil borrow project is a large earth 
moving project where soils are being stripped and stockpiled for a future 
landfill expansion.  Mr. Allen observed the installation of erosion and 
sediment control features and earthmoving activities while on-site. 
 
Penn’s Peak Wind Energy Feasibility; Pencor Services, Inc. 
Jim Thorpe, PA (2010) 
 
Mr. Allen analyzed quarterly wind energy data, developed feasibility reports 
that summarized the data, and researched possible wind energy options for 
the site. 
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Canada Goose Damage 
Management Seminar 
 

Hydrogeomorphic Approach for 
Wetland Classification and 
Functional Assessment 
 

Pennsylvania GAP Analysis 
Workshop 
 

Vernal Pool Workshop 
 

Using the 1996 Farm Bill to 
Enhance Wildlife Habitat 
 

Silvicultural Techniques for 
Wildlife 
 

Stream Plethodontid Assemblage 
Response (SPAR) training 
 

Bog Turtles & the Environmental 
Review Process in Pennsylvania 
 
 

 

Ms. Cohen has more than 26 years’ experience as an environmental consultant 
responsible for leading ARM’s Natural Resource Group as well as for the 
administration, management, and technical studies for government and private 
projects.  She possesses strong skills in natural resource investigations, wildlife 
habitat management and monitoring, threatened and endangered species 
studies, regulatory requirements, National Environmental Policy Act (NEPA) 
procedures, resource agency coordination, and public involvement.  
Additionally, Ms. Cohen has provided contract consulting services for Audubon 
Pennsylvania to prepare conservation plans for Important Bird Areas.  Prior to 
consulting, Ms. Cohen served for 2 years as a fisheries specialist for the 
Pennsylvania Fish and Boat Commission (PFBC) conducting habitat 
improvement projects, participating in fish population studies and providing 
technical guidance to sportsmen.  Professional commitments included serving 
as past president for the Pennsylvania Chapter of the Wildlife Society and 
“friend” to the Transportation Research Board’s Transportation & Ecology 
Committee.  She is also a member of the Pennsylvania Society for Ornithology, 
Society of Wetland Scientists, and the Pennsylvania Association of 
Environmental Professionals.  Ms. Cohen is an active member of the Marcellus 
Shale Coalition and participates in the Midstream (including the Threatened 
and Endangered Species Work Group), Transportation and Surface Water Use 
Committees.   
 

PROJECT EXPERIENCE 
 

Expert Witness Testimony, Confidential Client, Lycoming County, PA.  Prepared 
expert witness documents related to a conflict between natural gas industry 
client and contractor with respect to wetland and stream resources and 
permitting deficiencies associated with a large pipeline projects involving 
multiple phases. 
 

Natural Resource Investigations and Reporting, Gamble Pipeline, Seneca 
Resources Corporation, Lycoming County, PA.  Conducted oversight, document 
preparation and technical reviews for natural resources and cultural resources 
related tasks for an approximate 5.6-mile-long pipeline in Lewis and Gamble 
Townships, Lycoming County, Pennsylvania.  The project entailed identification 
and delineation of wetlands, involvement with State forest land, habitat 
assessment for a species of special concern, coordination with the Pennsylvania 
Fish and Boat Commission, and cultural resources coordination.  Ms. Cohen 
assisted in the completion of the Environmental Assessment Form and the 
project Alternatives Analysis.  The project documents were included in the Joint 
Permit Application.    
 

Superior Appalachian Pipeline, LLC, Regulatory Support, Snow Shoe Township, 
Centre County, PA.  Provided oversight of stream and wetland responses 
Superior provided to the Pennsylvania Department Environmental Protection 
following inspection of resources identified by others along a natural gas 
pipeline under construction.   
 

Threatened and Endangered Species Coordination - RHL4 Well Pad, Noble 
Energy Inc., Greene County, PA.  Conducted task oversight for Indiana Bat  
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Jurisdictional Determination 
Process – PA Public Information 
Workshop  
 

Smart Transportation 
Familiarization for Consultants  
 
 

USACE Workshop – Draft Interim 
Regional Supplement to the 
Corps of Engineers Wetland 
Delineation Manual 
 
 

PADEP Workshop – Update on 
the Chapters 105 and Section 
404 Programs Top 10 Permit 
Application Issues 
 
 

 

habitat assessment, specifically related to quality control and quality assurance 
and documentation to the United States Fish and Wildlife Service.   
 
Environmental Assessment, Jester Well Pad, Liberty Township, Washington 
County, OH.  Provided quality control/quality assurance review for aquatic 
resource investigation, threatened and endangered species coordination and 
cultural resource coordination.  Provided permit support.   
 
Natural Resource Investigations, Reporting, Agency Coordination, EM Energy, 
LLC, Allegheny Waterline and Intake Projects, Allegheny Township, Butler 
County, PA.  Served as senior biologist for the 7-mile overland water pipeline 
project and intake project.  The intake was proposed on the Allegheny River.  A 
preliminary pipeline was laid out prior to field work and adjusted in the field to 
minimize impacts upon aquatic resources and plant species of concern.  The 
project entailed wetland and stream investigations, threatened and endangered 
species consultation and a Phase I archaeological survey (due to a known 
archaeological site).  Agency  consultation early in the process  an acceptable 
design and operation approach that avoided and minimized impacts upon state 
and federal mussel species of concern and state fish species of concern within 
the River.  Clearance was issued from the Pennsylvania Historical and Museum 
Commission (PHMC) due to the demonstrated avoidance of archaeological 
resources.   
 
Ceritas Marcellus Midstream Partners, LLC, Environmental Investigation and 
Permitting for Multiple Pipeline Routes -Centre, Clearfield, and Elk and 
Counties, PA.  Senior Scientist/Lead Environmental Task Manager.  Managed 
multiple phases of three pipeline projects totaling approximately 45-miles in 
length.  Project includes full development from initial due diligence tasks related 
to environmental constraints, constructability and permitting; overall 
management of field investigations including threatened and endangered 
species surveys; coordination with natural resource agency representatives 
(including the Pennsylvania Department of Conservation and Natural Resources 
(PADCNR) Bureau of Forestry) and team members; and completion of 
supporting documents for permits.   
 
Donegal South (Mulhollem) Compressor Station, Donegal Township, 
Westmoreland County, PA.  Conducted wetland delineation on a 10-acre 
parcel.  The location of the site was critical to the overall gas transport system 
as locations in the area for a compressor station were limited.  Wetlands were 
investigated using difficult situation criteria in with appropriate Wetland 
Delineation Manual.  Vegetation and hydrology conditions had been altered 
on-site and observations were made during the non-growing season, which 
added to the difficulty of the determination.  Delaying the investigation was not 
possible due to project scheduling constraints.  Information was gathered to 
demonstrate the lack of dominant hydrophytes and absence of prolonged 
hydrology.  Infrared aerials photographs and Natural Resource Conservation 
Service (NRCS) files to were examined and rainfall data obtained from the 
National Weather Service.  Additionally, reference wetlands were evaluated to 
demonstrate differences between wetland and non-wetland conditions in the 
area.  Based upon the evaluation, the project was able to proceed due to the 
successful demonstration of the absence wetland conditions.   
 
 

 



 
 
 

 

ALISON M. AMAISMEIER, PG 
PROJECT GEOLOGIST 

 
 

EDUCATION 
 
B.S. - Geology, Allegheny 
College, PA  2004 
 
PROFESSIONAL LICENSING / 
CERTIFICATION 
 
Professional Geologist- PA 
(#4903) 
 
OSHA 40-Hour Hazardous 
Waste Operations and 
Emergency Response 
 
National Ground Water 
Association – Fracture Trace 
and Lineament Analysis Short 
Course 
 
Princeton Groundwater – The 
Remediation Course, March 
19-23, 2007 
 
Midwest Geosciences – 
Improving Hydrogeologic 
Analysis of Fractured Bedrock 
Systems  
 
 

 

Ms. Amaismeier has 8 years of experience in preparing major permit 
modification applications and conducting geologic and hydrogeologic 
field investigations for municipal waste facilities.  In addition, she has 
conducted site characterization of soil and groundwater media and has 
implemented remedial action plans under the Pennsylvania Department of 
Environmental Protection (PADEP) Act 2 voluntary clean-up program.  Ms. 
Amaismeier has a working knowledge of PADEP regulations pertaining to 
solid waste management, the Act II environmental cleanup program, the 
oil and gas program, and public water supply permitting.  She also has 
experience with Susquehanna River Basin Commission (SRBC) regulations 
and permitting related to consumptive water use and groundwater 
withdrawals.  Additionally, she has supervised the installation of monitoring 
wells and geotechnical soil borings using air rotary, hollow stem auger, 
cable tool, and Geoprobe® drilling rigs through both unconsolidated 
materials and bedrock.  Ms. Amaismeier has experience with conducting 
groundwater, surface water, and soil sampling.  She is also experienced in 
overseeing and analyzing aquifer tests including step and long-term 
pumping tests, slug tests, and packer tests.   
 
PROJECT EXPERIENCE 
 
Solid Waste Projects 
 

Advanced Disposal, Cumberland County, PA; Phase I Permit Application 
for Hopewell Landfill Expansion and Snyder Soil Borrow Area – Prepared all 
geologic, hydrogeologic, and environmental assessment forms for a PADEP 
Phase I Permit Modification Application that proposed a landfill expansion 
and soil borrow area at the Hopewell Landfill (Forms A,D, E, F, 1, 2, 6, 7, 8, 
11, and 12).  Compiled and presented several years of site geologic and 
hydrogeologic data using detailed narratives, contour mapping, isopach 
mapping, geologic cross sections, and hydrogeologic flow nets to illustrate 
site conditions.  Prepared harms/benefits assessment, in which the 
economic, social, and environmental harms and benefits associated with 
proposed expansion were described, analyzed, and weighed.  Successfully 
demonstrated that the benefits outweighed the harms of the project. 
 

Advanced Disposal, Cumberland County, PA; Compliance Monitoring 
and Reporting – Evaluate quarterly analytical results for samples collected at 
surface water, groundwater, stormwater, and private water supply monitoring 
locations.  Perform an assessment of the results, evaluate the presence of 
significant trends and/or water quality changes over time, and determine 
probable causes of water quality changes.  Prepare an annual operations 
report that evaluates site-wide water quality data over the course of a 
calendar year.  Additionally, prepare an annual report that evaluates water 
quality data collected in connection with an ongoing groundwater 
remediation project at the facility. 
 

Advanced Disposal, Cumberland County, PA; Average and Maximum 
Daily Volume Increase Application – Prepared a major permit modification 
application in support of a proposed 1,000 ton increase in the facility’s 



ALISON M. AMAISMEIER  PAGE 2 
 

 
 
 

permitted average and maximum daily waste acceptance volumes.  
Completed the required harms/benefits analysis, which included: a detailed 
economic evaluation of the proposed project that incorporated an 
assessment of how present worth and inflation factors would affect the net 
worth of fees, taxes and expenditures paid during the life of the project; air 
quality and noise monitoring and modeling to simulate conditions that would 
exist as a result of the proposed project; and an assessment of how the 
increase in daily tonnage would affect daily operations at the landfill facility. 
 
Advanced Disposal, Sandy Run Landfill, Bedford County, PA:  Phase I 
Permit Modification Application – Developed field work plan for Phase I 
investigations including: ecological characterization work, monitoring well 
and test boring installations, test pit excavations, and geologic and 
hydrogeologic field studies.  Oversaw the completion of all field 
investigations and the preparation of forms, maps, and narratives for the 
Phase I landfill expansion permit application (Forms A, D, F, 6, 7, 8, 11, and 
12), the harms/benefits analysis, and selected forms for the Phase II permit 
application (Forms J and 18). 
 
Advanced Disposal, Sandy Run Landfill, Bedford County, PA:  Compliance 
Monitoring and Reporting – Evaluate quarterly analytical results for samples 
collected at surface water, groundwater, stormwater, and private water 
supply monitoring locations.  Perform an assessment of the results, evaluate 
the presence of significant trends and/or water quality changes over time, 
and determine probable causes of water quality changes.  Prepare an 
annual operations report that evaluates site-wide water quality data. 
 
Lancaster Solid Waste Management Authority; Parcels 4 and 5 Soil Borrow 
Area; Lancaster County, PA; Phase I Permit Modification Application – 
Developed work plan for soil investigations using a combination of field and 
laboratory testing.  Drafted bedrock surface and soil thickness contour maps 
of the borrow area, and prepared a report describing the geotechnical 
properties of the overburden materials encountered and evaluating their 
suitability for use as daily, intermediate, or final landfill cover material.  
Oversaw the completion of ecological field investigations and the installation 
of groundwater monitoring and characterization wells.  Prepared all 
geologic, hydrogeologic, and environmental assessment forms for the 
PADEP Phase I Permit Modification Application (Forms A, D, E, F, 1, 2, 6, 7, 8, 
11, and 12).  Organized and presented site geologic and hydrogeologic 
data to describe site conditions.  Prepared harms/benefits assessment, in 
which the economic, social, and environmental harms and benefits 
associated with proposed expansion were described, analyzed, and 
weighed in order to demonstrate that the benefits outweigh the harms of the 
project.   
 
Chester County Solid Waste Authority; Area E Expansion; Lancaster 
County, PA; Lanchester Landfill Area E Expansion – Oversaw and directed 
field investigations including monitoring well and test boring installations, 
geophysical surveys, ecological studies, and test pit excavations prior to the 
preparation of a Permit Modification Application for the proposed Area E 
expansion.  Primary preparer of Phase I forms, including Forms D, F, 2, 7, 8, 
11, and 12 and Phase II Form 18 for the application.  Peer reviewer of Phase 
II forms, including Forms J, G(A), and 28. 
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Resource Recovery L.L.C.; Proposed Resource Recovery Landfill, Centre 
County, PA: Field Investigations and Permit Application Preparation – 
Supervised the drilling and construction of numerous monitoring wells using 
air rotary and hollow stem auger rig drilling methods.  Prepared and 
implemented work plan for aquifer testing using pumping and rising/falling 
head tests, and analyzed data to determine aquifer parameters for the site.   
Managed all geologic, hydrogeologic, and geochemical data collected 
during site investigations, developed contour maps and cross sections 
depicting groundwater flow and geologic conditions.  Performed stream 
gaging and surface water sampling.  Prepared the environmental 
assessment, the harms/benefits analysis, and the hydrogeologic forms and 
narratives for the Phase I Permit Application (Forms D, 7, 8, and 12). 
 
United States Army Corps of Engineers; Fort Indiantown Gap Sanitary 
Landfill; Lebanon County, PA; Quarterly Post-Closure Monitoring Program 
– Managed the ongoing quarterly sampling and Form 19 data reporting for 
the Fort Indiantown Gap former sanitary landfill monitoring program.  
Collected groundwater samples from site monitoring wells according to the 
sampling plan.  Prepared quarterly and annual Form 19 documentation for 
submittal to the PADEP.  Composed comprehensive letter report to PADEP to 
present and analyze historic groundwater data collected over three years of 
monitoring, and requested approval for reduced sampling plan; modified 
sampling plan was subsequently approved by the PADEP. 
 
J.P. Mascaro & Sons, Inc., White Pines Landfill, Columbia County, PA, 
Phase I Permit Application for a Municipal Waste Landfill – Assisted client in 
designing a groundwater monitoring well program and determining the 
optimal well construction specifications for sampling and water level 
monitoring wells.  Directed field work associated with installation of monitoring 
wells to be used for the baseline water quality assessment, serving as the 
liaison between field personnel, drilling subcontractor, and client.  
Developed a work plan for additional field studies associated with the 
preparation of a Phase I Permit Application for the construction of a 
municipal waste landfill at an operating residual waste landfill.  Oversaw the 
implementation of the field plan and served as primary preparer of Forms F, 
2, 6, and 7, and provided peer review of Forms D, 12, and 18 for the landfill 
permit application.  
 
Environmental Projects 
 
Barley Snyder L.L.C, LCSWMA Parcel,  Lancaster County, PA: Act 2 
Remediation Project – Oversaw field activities associated with site 
characterization of a former landfill.  Prepared site characterization and 
remedial investigation report.  Prepared work plans for site remediation and 
environmental and health and safety monitoring for waste excavation and 
hauling.  Managed and analyzed environmental data and assisted with the 
direction of site remediation activities.  Prepared final Act 2 report to 
demonstrate attainment of a combination of statewide health and site-
specific standards.  Evaluated long-term groundwater data trends, 
performed fate and transport modeling, and completed exposure pathway 
assessment.  Fate and transport modeling tools used to simulate 
contaminant migration within groundwater and surface water included 
Quick Domenico, SWLOAD, and PENTOXSD.  
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Radnor Property Group, Armstrong World Industries Liberty Street Flooring 
Plant, Lancaster, PA; Act 2 Remediation Project – Prepared PADEP Final 
Report to demonstrate attainment of the non-residential Statewide Health 
Standard for soils within the Rotogravure Parcel.  Exposure pathway 
evaluation included direct contact, soil vapor, and ecological evaluations.   
 
Performed fate and transport modeling (Quick Domenico) and prepared the 
site-wide PADEP Final Report for groundwater to demonstrate attainment of a 
combination of residential used aquifer and non-use aquifer groundwater 
Statewide Health Standards.  Exposure pathway evaluation included 
groundwater fate and transport, vapor intrusion, and ecological evaluations. 
 
Harrisburg International Airport, Dauphin County, PA, Environmental 
Sampling – Oversaw the quarterly and annual groundwater, surface water, 
and storm water sampling and inspection programs for the Susquehanna 
Regional Airport Authority from 2005 to 2010.  Prepared reports for submittal 
to the PADEP to present and analyze the results of the field sampling and the 
subsequent laboratory analyses.   
 
W.S. Peeney Inc., Fran’s Gulf Station, Monroe County, PA: Chapter 245 
Remediation Project – Oversaw the removal of underground storage tanks 
at former gasoline station, and collected attainment samples of soil and 
groundwater.  Prepared and received PADEP approval of a comprehensive 
site characterization report to describe site characterization activities, present 
a remedial action plan, and propose a site-specific standard for various 
constituents above the Statewide Health Standard in soil and groundwater. 
 
Water Resource Projects 
 
Chester County Solid Waste Authority, Lanchester Landfill, Lancaster 
County, PA: SRBC Groundwater Withdrawal and Consumptive Use 
Applications– Reviewed historic water use data and determined future 
water needs for the Lanchester Landfill facility based on current operations 
and planned landfill expansion projects.  Prepared SRBC Groundwater 
Withdrawal and Consumptive Use Applications on behalf of the Authority. 
 
Dart Container, Leola Branch, Lancaster County, PA: Long-Term SRBC 
Groundwater Monitoring Program – Performed monthly monitoring of water 
level data in private water supply wells and tributaries adjacent to the site 
using electronic dataloggers.  At the conclusion of a year of monitoring, 
prepared a report that presented and analyzed the results of the monitoring 
program.  Assessed water level impacts to monitoring locations and 
determined groundwater availability in the surrounding area to demonstrate 
that the observed impacts would not detrimentally affect the current or 
future performance of private water supply wells. 
 
Lancaster Solid Waste Management Authority, Frey Farm Landfill, 
Lancaster County, PA: SRBC Consumptive Use and Groundwater 
Withdrawal Permitting – Prepared Consumptive Water Use and 
Groundwater Withdrawal Applications for submittal to the SRBC.  This work 
included analyzing metered water usage data to assess past, present, and 
future water uses and needs at the site and writing narratives to present 
justification to the SRBC for the requested docket conditions. 
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WILLIAM J. PRENDEVILLE, E.I.T. 
PROJECT ENGINEER I 

 
 

EDUCATION 
 
B.S. in Civil and Environmental 
Engineering, Bucknell University, 
2013 
 
PROFESSIONAL LICENSING / 

CERTIFICATION 
 
Engineer in Training (EIT) - PA 
 
U.S. NRC, Troxler Nuclear 
Density Gauge Certified 

SWANA Member 

 

As a staff engineer, Mr. Prendeville has experience in engineering design, 
permitting, and construction relating to solid waste management, geotechnical, 
and environmental projects.  Mr. Prendeville has recent experience in the 
permitting, design, and construction of new or expanded landfill disposal areas; 
landfill infrastructure installation and abandonment; traditional and alternative 
final capping systems; design and construction of Mechanically Stabilized Earth 
(MSE) berms; and expansion feasibility analysis.  Construction quality assurance 
(CQA) experience includes landfill liner and capping system construction; 
leachate system installation; landfill gas extraction well installation; materials 
testing of concrete, fill placement, and compaction testing; micropile construction; 
and subsurface investigation oversight. 
 
PROJECT EXPERIENCE 
 
Solid Waste Management 
 
Staff Engineer, General Solid Waste Permit Renewal Application, Western Berks 
Landfill, Advanced Disposal Services, Cumru Township, PA (2015-Present).  Mr. 
Prendeville completed the submission of the 2015 General Solid Waste Permit 
Renewal Application including all PADEP forms and public notification 
requirements. 
 
Staff Engineer, Cell B-4 Expansion Design and Permitting, Susquehanna Resource 
Management Complex, Lancaster Solid Waste Management Authority, 
Harrisburg, PA (2015 - Present).  Mr. Prendeville has been heavily involved in the 
design and permitting related to the Area B Landfill expansion at the 
Susquehanna Resource Management Complex (SRMC).  The expansion will 
provide the facility with approximately 10 years of additional disposal capacity for 
ash waste generated at the onsite resource recovery incinerator.  The conceptual 
design involves laying out the infrastructure associated with the project including 
modifications to the existing leachate management system, landfill access (i.e., 
haul roads, traffic plans, etc.), liner boundaries, etc.  Mr. Prendeville is 
responsible for completing several analyses for the proposed expansion including 
leachate generation, global stability, veneer stability, and stormwater 
management. 
 
Staff Engineer, Settlement Accommodation Plan, Lanchester Landfill, Chester 
County Solid Waste Authority, Narvon, PA (2015).  Mr. Prendeville completed 
the second Settlement Accommodation Plan (SAP) in the state of Pennsylvania.  
The SAP allowed the overfilling of the landfill permit grades to account for 
settlement.  Mr. Prendeville developed the SAP grading plan based on complex 
settlement calculations and stormwater considerations. 
 
Staff Engineer, Ash Processing Facility Design and Permitting, Susquehanna 
Resource Management Complex, Lancaster Solid Waste Management Authority, 
Harrisburg, PA (2015 - Present).  Mr. Prendeville is the primary staff engineer 
involved in the design and permitting required for the construction of a 76,800-
square foot building that will provide additional processing capabilities for 
municipal waste incinerator ash.  The project will require modifications to the  
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existing incinerator Resource Recovery Permit, submission of a Land Development 
Plan through the City of Harrisburg and Dauphin County Conservation 
Commission, and modifications to the existing facility’s NPDS permits. 
 
Staff Engineer, Vertical Expansion, Days Cove Reclamation Company, White 
Marsh Landfill, White Marsh, MD (2015 - Present).  Mr. Prendeville has 
completed the Phase I Report for the vertical expansion and will be the primary 
staff engineer involved with the remainder of the permitting and design process.  
As part of the permit documentation completed thus far, Mr. Prendeville has 
compiled all of the available, applicable historical data for the site, completed 
a narrative summarizing the existing conditions at the site (i.e. soils, geology, 
hydrogeology, operational history, etc.), completed geologic cross sections 
depicting subsurface conditions, prepared the conceptual subgrade and final 
grading plans, and coordinated with other engineers within the firm to complete 
groundwater contour maps and baseline groundwater quality data. 
 
Staff Engineer, Multiple Tasks, Days Cove Reclamation Company, White Marsh 
Rubble Landfill, White Marsh, MD (2014-2015).  Mr. Prendeville has prepared 
the Surface Mining Permit renewal application, coordinated with local public 
utilities to relocate overhead electrical lines, and various minor AutoCAD tasks, 
as necessary. 
 
Staff Engineer, Multiple Tasks, Baltimore County Bureau of Solid Waste 
Management, Eastern Sanitary Landfill, White Marsh, MD (2014-2015).  Mr. 
Prendeville has completed several tasks for the Eastern Sanitary Solid Waste 
Management Facility including the following: completing calculations for the 
Annual Tonnage Report, updating various administrative maps and documents, 
preparation of the Refuse Disposal Permit Renewal Application, conceptual site 
development, QA review of site operations, updating the site’s Visitor Flyer used 
for tours and public relations, updating the site-wide aerial and existing conditions 
maps, and occasional AutoCAD support. 
 
Staff Engineer, Multiple Minor Tasks, Susquehanna Resource Management 
Complex, Lancaster Solid Waste Management Authority, Harrisburg, PA (2014-
2015).  Completed a volume analysis of the existing ash landfill at the site to 
assist in evaluating the feasibility for reclamation of ferrous metals within the ash 
waste mass.  Mr. Prendeville performed CQA inspection for several concrete 
pours as part of the 19th Street Site Improvements. 
 
Staff Engineer, Cell 1 & 2 Protective Cover Remediation CQA, Lancaster Landfill, 
Advanced Disposal Services, Elizabethtown, PA (2014).  Lead CQA Inspector for 
the replacement of sediment-laden protective cover aggregate overlying the base 
liner system.  Mr. Prendeville verified that the underlying geosynthetic liner system 
was not damaged personnel or machinery during remediation activity.  
Completed daily inspection reports documenting construction activities and 
prepared a final certification report to be submitted for PADEP approval. 
 
Staff Engineer, Settlement Accommodation Plan, Cumberland County Landfill, 
Advanced Disposal Services, Shippensburg, PA (2014).  Mr. Prendeville assisted 
in the completion of the first Settlement Accommodation Plan (SAP) in the state 
of Pennsylvania.  The SAP allowed the overfilling of the landfill permit grades to 
account for future settlement.  Mr. Prendeville completed complex settlement 
calculations used to develop the final SAP grading plans. 
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Staff Engineer, Cell 2, Phase 3 Capping System Construction Project, Advanced 
Disposal Services, South Hadley Landfill, South Hadley, MA (2014).  Lead CQA 
Inspector for the final phase of construction at South Hadley Landfill including the 
relocation of approximately 15,000 CY of waste within existing landfill limits, 
installation of approximately 12-acres of LLDPE geomembrane and 
geocomposite, landfill gas collection systems, and final cover soil installation.  
Completed daily construction activity and erosion & sediment control reports for 
the duration of the project.  Major project responsibilities included review of all 
CQC and CQA test results, general construction activity oversight, geosynthetic 
installation oversight and documentation, inclinometer and extensometer 
installation oversight, and composition of the final comprehensive certification 
report. 
 
Staff Engineer, Phase X Base Liner Installation – Eastern Sanitary Landfill, 
Baltimore County Bureau of Solid Waste Management, White Marsh, MD (2014).  
Lead CQA Inspector for construction of a new 15-acre base liner system 
consisting of geosynthetic clay liner (GCL); PVC geomembrane; geotextile cushion 
layer, filter layer, and delineator, drainage aggregate, and a temporary rain cover 
over the entire cell floor area.  Project responsibilities included daily construction 
activity oversight and documentation, geosynthetic installation oversight and 
documentation, weekly progress updates submitted to project managers and 
client, and bi-weekly progress meetings.  Mr. Prendeville completed a 
comprehensive construction certification report for MDE approval.   
 
Staff Engineer, Area F Expansion Feasibility Study, Lanchester Landfill, Narvon, 
PA (2014).  Evaluated and ranked several conceptual expansion options for 
future expansion at Lanchester Landfill based on disposal capacity 
requirements, overall development costs, operational considerations, and 
external impacts to the community or environment.  Composed the final 
Feasibility Report including ARM evaluation and recommendations to the client. 
 
Staff Engineer, Leachate Management System Upgrades – Lancaster Landfill, 
Elizabethtown, PA (2013-2014).  Lead CQA Inspector for the third phase of 
construction including the abandonment of approximately 2,200 feet of 
leachate force main.  Construction activity included: draining and flushing of 
the sewer line; demolition or relocation of existing manholes; removal and 
recovery of all pipe fittings, valves, or other control features; and hydrostatic 
pressure test of the new active force main.  Completed daily CQA inspection 
reports and composed the final certification report for submission to 
Pennsylvania DEP.  
 
Staff Engineer, Area E Stage 2 and Area D Alternative Final Cover System 
Construction Project – Lanchester Landfill, Narvon, PA (2013).  Assistant CQA 
Inspector for the modification of existing landfill gas (LFG) management and 
leachate collection and removal infrastructure, construction of a 1,640-foot 
long MSE berm, and construction of a 6.75-acre alternative final cover system.  
Performed construction quality control (CQC) and CQA related activities 
including: moisture and density testing on structural and reinforced fill used to 
construct the MSE berm, low permeability clay used in the anchor trench system, 
and the veneer subbase component of the alternative final cover system.  
Completed daily CQA inspection and erosion & sediment control reports. 
 

General geosynthetic oversight and documentation included monitoring and 
inspecting all HDPE geosynthetic seaming operations, observing and recording  
 



 

 

A R M  G r o u p  I n c .  
 
 

 

 

 

 

 

 

 

 

 

 

WILLIAM J. PRENDEVILLE, E.I.T.  PAGE 4 
 

 

vacuum box and air-pressure testing, recording geosynthetic installation details 
(i.e., repair patches, deployment reports, etc.), creating a panel detail and 
observing field destructive seam testing.  Mr. Prendeville also completed a 
comprehensive construction certification report for PADEP approval.  
 
Geotechnical Engineering Experience 
 
Staff Engineer, 9th Street Monopole Micropile Design, Earthcore Services, 
Reading, PA (2015).  Mr. Prendeville completed the micropile design for a cell 
tower monopole retrofit project.  Design of the micropiles included evaluation 
of available subsurface information and estimation of conservative grout-to-
rock bond strengths for the proposed design. 
 
Staff Engineer, East Penn Manufacturing Pasting Line Micropile Design and CQA 
Support, Earthcore Services, Lyons, PA (2015).  Mr. Prendeville provided onsite 
construction CQA oversite for exploratory borings, rock-to-grout bond strength 
tension testing, micropile installation, and micropile tension testing.  He also 
provided calculation and QA support for the design of 28 micropiles installed 
as part of the pasting line construction project. 
 
Staff Engineer, Subgrade Inspection, Worthington Community – Lot 245, 
Keystone Custom Homes, Lancaster, PA (2014).  Mr. Prendeville was 
responsible for evaluating the prepared subgrade of a proposed residential 
structure and identifying unsuitable areas of the building footprint.  Provided 
recommendations for rectifying unsuitable areas and verified the final subgrade 
surface.  Responsible for communication between client and ARM. 
 
Staff Engineer, Geotechnical Evaluation, Village Garden Apartments III, 
Brethren Village, Lancaster, PA (2014).  Mr. Prendeville prepared a 
geotechnical report presenting the feasibility of the proposed three-story 
apartment building and ancillary features based on soil borings, infiltration 
testing, and laboratory testing.  The report included foundation design 
recommendations for the proposed three-story apartment structure as well as 
stormwater management recommendations for the site. 
 
Staff Engineer, Field Inspection, Brownstown and Mt. Joy Campuses, Lancaster 
County Career and Technology Center, Lancaster County, PA (2014).  Mr. 
Prendeville evaluated the extent of sinkhole formation within an existing basin at 
the Brownstown campus and provided recommendations to the contractor to fix 
the sinkholes found; performed compaction testing on the bottom clay layer of 
the redesigned basin following sinkhole repairs.  Mr. Prendeville provided QA 
inspection of multiple concrete slabs constructed at the Mt. Joy campus and 
verified that the concrete mix met the designed specifications.  Responsible for 
communication with contractor and client.  Completed daily QA inspection 
reports and performed required CQA testing, as necessary (i.e. compaction 
testing, slump test, air entrainment, test pits, etc.). 
 
Staff Engineer, Value Engineering, Rex Energy Operating Corporation, Multiple 
Sites, Butler County, PA (2014).  Mr. Prendeville prepared geotechnical value 
engineering reports based on bore hole testing and field investigation of five 
proposed well pad sites.  The value engineering report characterized the on-site 
soils from historic data, field observations, and laboratory data.  Based on the 
soil characterization, recommendations for a cost-effective pavement design.  
The pavement design ensures proper performance while providing construction 
cost savings in excess of $50,000. 
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MS in Geosciences,  
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Mr. Brandon has led and assisted with numerous hydrogeological and geophysical 
investigations during his nearly 2 years of professional experience with ARM, in 
which his main duties include geophysical data collection and processing, well 
installation and pumping test supervision, long-term groundwater and surface 
water monitoring, and facilitating permit applications for groundwater withdrawals 
from both new and existing sources. He is proficient with earth resistivity (ER) data 
collection and processing using the AGI SuperSting system in conjunction with 
high-accuracy GPS and Geotomo's RES2DINV software.  Mr. Brandon also has 
experience conducting seismic refraction and surface wave (MASW) surveys, as 
well as geophysical and geological data processing using AGI's Earth Imager, 
Geometrics' SeisImager Suite, and Golden Software’s Surfer and Grapher 
softwares. 
 
 
PROJECT EXPERIENCE 
 
GEOPHYSICAL PROJECTS 
 
Susquehanna Resource Management Complex, Harrisburg, PA –Geophysical 
Data Processing (April 2015), responsible for processing seismic refraction data 
for determining thickness of overburden, top of rock elevations, and existence of 
shallow carbonate voids. 
 
Capital Region Water Authority, Harrisburg, PA –Geophysical Data Processing 
Assistance (March 2015), responsible for assisting with MASW data processing 
for determining existence of shallow voids in a neighborhood with aging utility 
infrastructure. 
 
Lord & Taylor Co., Wilkes-Barre, PA –Geophysical Data Collection and 
Processing (March 2015), responsible for collecting, processing and interpreting 
multiple lines of ER data for determining subsurface conditions at a warehouse 
suspected to be located atop a historical earth and rock backfill site. 
 
Palmyra Borough, Palmyra, PA –Geophysical Data Collection and Processing 
(March 2015), responsible for collecting, processing and interpreting ER and 
MASW data for determining subsurface conditions in a neighborhood underlain 
by karst-prone carbonate bedrock. 
 
Regupol America, Lebanon, PA –Geophysical Data Collection (January 2015), 
responsible for collecting multiple lines of MASW data for determining 
subsurface conditions at a warehouse experiencing potential sinkhole issues in 
a karst bedrock setting. 
 
School District of Lancaster, Lancaster, PA –Geophysical Data Processing 
(January 2015), responsible for processing and interpreting multiple lines of ER 
data for determining subsurface conditions at a school experiencing potential 
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foundation issues. 
 
 
Lehighton Area School District, Lehighton, PA –Geophysical Data Collection 
(December 2014), responsible for collecting multiple lines of ER data for 
determining the depth of the water table and the presence of favorable 
geological conditions for installing a geothermal heating and cooling system in 
a high school. 
 
Horning Dairy Farm, Pembroke, KY –Geophysical Data Collection (October 
2014), responsible for collecting ER data for determining the most favorable 
site(s) for drilling a new agricultural supply well for a dairy farm located in an 
area that suffers from low well yields and high sulfur content.  Information 
obtained from ER survey resulted in drilling of a new well with acceptably high 
yield and low sulfur content that can lead to greatly increased milk quality. 
 
 
HYDROGEOLOGICAL PROJECTS 
 
Municipal Authority of the Township of East Hempfield, Landisville, PA –Various 
Roles (April 2014-Present), responsible for collecting and processing long-term 
groundwater and surface water monitoring data for determining the boundaries 
of an extensive carbonate groundwater basin.  Collected multiple ER surveys for 
the purpose of spatially correlating suspected groundwater conduits.  
Completed permit application for inter-municipality water supply connection.  
Also assisted with preparation of technical reports and figures supporting an 
increased groundwater withdrawal docket with the Susquehanna River Basin 
Commission. 
 
Noble Energy, Pleasants and Tyler Counties, WV –Permitting Applications 
Preparation (October-December 2014), responsible for securing eight well 
installation permits with local health departments for new potential groundwater 
sources for natural gas drilling activities in West Virginia. 
 
Seneca Resources, McKean County, PA –Well Drilling and Pumping Test 
Supervision (March-September 2014), responsible for supervising the 
installation of a production well for natural gas drilling and fracturing supply.  
Assisted with supervision of pumping tests to characterize well performance and 
aquifer sustainability. 
 
Various Farms (15+), PA-MD-KY –Geophysical Data Collection and Processing 
(2014-Present), responsible for planning, collecting, processing, and 
interpreting ER survey data for determining the most favorable site(s) for drilling 
irrigation and residential supply wells for farms located in diverse geological 
settings with varying water quality and quantity needs. 
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“Earthquake Epicenters In and Near Pennsylvania” 
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POST-1965 EVENTS

PRE-1966 EVENTS
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COMPILED BY
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2004

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

Michael DiBerardinis, Secretary

BUREAU OF TOPOGRAPHIC AND GEOLOGIC SURVEY

Jay B. Parrish, Director

The numbering pattern on the map is as follows:

1 to 58—earthquakes since 1965, within Pennsylvania; 100 to 206—earthquakes since 1965, outside Pennsylva-

nia; 500 to 530—earthquakes before 1966, within Pennsylvania; 700 to 727—earthquakes before 1966, outside

Pennsylvania; 900 to 907—nonnatural seismic events (mine collapse, quarry blast). In a few cases, where two or

more events have been combined, pre-1966 events have been included in the 1–58 and 100–206 groupings.

EARTHQUAKE EPICENTER MAP OF PENNSYLVANIA

1
Includes some pre-instrumental events where two or more events having identical or close locations have been combined.
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INTRODUCTION EARTHQUAKE CATALOG

DATASET AND DIGITAL MAP PREPARATION

RELIABILITY

The epicenter map of Pennsylvania is a display of the

natural and artificial seismic events that have been recorded in

and near Pennsylvania over the past 300 years. These events

were compiled from a number of published sources and regional

catalogs and are listed in detail in the database that accompanies

this map. The older events (to approximately the mid-1960s) are

historical, having been culled primarily from newspaper accounts.

More recent events were recorded instrumentally at various seis-

mic stations.

How well does this map represent the seismicity of

Pennsylvania? Prior to instrumental recording, only those earth-

quakes large enough and close enough to have been felt in cities

and towns that had newspapers were recorded. Thus, the pre-

ponderance of historical events recorded in populous southeast-

ern Pennsylvania probably represents only the stronger earth-

quakes. Only with the more recent establishment of instrumen-

tal networks has it been possible to locate smaller earthquakes

with a fair degree of accuracy.

Even recent seismicity in and near Pennsylvania is probably

not accurately reflected by this map because of the uneven dis-

tribution of seismic stations. The numerous reports of small-

magnitude (<3) events in eastern Pennsylvania and central New

Jersey may be, in part, a function of proximity to stations of the

Lamont Cooperative Seismic Network and its predecessors. Thus,

this epicenter map is an imperfect representation of the true seis-

micity in and near Pennsylvania.

The earthquake catalog that was used to prepare this map

is a database of 437 events that occurred in and near Penn-

sylvania between 1724 and July 31, 2003. The database was

prepared using Microsoft Access 2000 (version 9.0.3821) soft-

ware. Each record consists of 30 fields, which contain the date

and time of the event, the location (latitude and longitude, as well

as county and town), and, where determined, the magnitude, in-

tensity, and depth of focus. Foreshocks and aftershocks are listed

independently of the main earthquakes, for the sake of com-

pleteness and for any special analysis. References to catalogs

and publications in which an event is listed are included. A “re-

marks” field provides ancillary information. For further details,

refer to the database and accompanying documentation.

The epicenters shown on the map were produced from a

coverage (dataset) prepared using ESRI ArcInfo software (ver-

sion 8.2). The coverage was generated from the Microsoft Access

database described above and contains all the fields in the Access

database.

The natural seismic events are separated into four group-

ings based on two criteria: whether the epicenter lies inside Penn-

sylvania or outside (nearby) Pennsylvania; and whether the event

location was determined by seismic instruments (instrumental,

herein arbitrarily post-1965) or was recorded in newspaper ac-

counts, in damage-intensity surveys, or by other noninstrumen-

tal methods (historical, herein arbitrarily pre-1966). A fifth group

consists of nonnatural events (mine collapses or quarry blasts)

that have been included in other, older catalogs.

A fair number of the 437 events in the coverage have iden-

tical epicenters (especially historical earthquakes with imprecise

locations), or their epicenters are too close to one another to

clearly display at the scale (1:750,000) of the epicenter map.

These events have been combined into a single map location. For

example, the symbol labeled with map number 40 in the Reading,

Pa., vicinity represents three events that occurred in 1937, 1995,

and 1999, which have different but close epicenters. For this

location, and for the other locations that have multiple events, a

mean latitude and longitude were calculated. The calculated

means were used to plot the single location on the epicenter map.

The 437 points in the dataset have been reduced to the 232 points

shown on the map using this procedure. For combined events, the

map symbol represents the event having the largest magnitude.

The table to the right of the map allows identification of all

events associated with each map number. The table is subdivided

into the five groupings described above. Within each group, the

events are ordered first by map number, and then by date and

time. Magnitudes are also listed for each event.

This regional map and the accompanying database and cov-

erage are not intended for use in detailed or site-specific analy-

ses. The historic events (prior to the mid-1960s) were located pri-

marily from damage-intensity surveys and newspaper accounts.

Therefore, these location estimates may be inaccurate by as much

as several to even tens of kilometers. The creation of instrumental

seismic stations during the 1960s and 1970s provided magnitude

and timing data that have far greater location and magnitude ac-

curacy, but even these data may have location errors of several

kilometers, particularly for events that are not in close proximity

to the stations.

MAP CREDITS

Earthquake epicenters are generalized from the dataset “Earthquake

Catalog and Epicenter Map of Pennsylvania” included in this publication,

prepared by R. T. Faill, Pennsylvania Bureau of Topographic and Geologic

Survey, Department of Conservation and Natural Resources, 2004.

State and county boundaries, roads, and streams were modified and gen-

eralized by staff of the Bureau of Topographic and Geologic Survey from

U.S. Geological Survey (USGS) 1:100,000-scale digital-line-graph (DLG)

files for boundaries, transportation, and hydrography, respectively, 1999–

2003. Roads were slightly modified and updated based mainly on Pennsyl-

vania Department of Transportation digital files for state-maintained road-

way centerlines, 2004, and Ohio and New Jersey Department of Trans-

portation county and state road maps, 2000–2003.

Locations of cities and towns are from the 1:500,000-scale USGS topo-

graphic map of Pennsylvania, 1975, and USGS 1:100,000-scale digital-

raster-graphic (DRG) files, 1977–1993.

Digital map preparation, layout, and design by C. E. Miles and R. T. Faill,

Bureau of Topographic and Geologic Survey, 2003–2004. Map editing by

C. E. Miles and C. E. O’Neil, 2004.

Quarry Blast or Mine Collapse (900–907)

Pre-Instrumental, Outside Pennsylvania (700–727)

Instrumental (post-1965), Inside Pennsylvania (1–58)
1

LIST OF EARTHQUAKES BY MAP NUMBER

Instrumental (post-1965), Outside Pennsylvania (100–206)
1

Pre-Instrumental, Inside Pennsylvania (500–530)

1 1972/06/25
1 1973/08/12
2 1972/12/08 3 3.5
3 1800/11/20 10 4.1
3 1995/03/11a 21 10 16.03 2.7

4 1865/09/17
4 1978/07/16 6 39 42.3 3.1
5 1978/10/06 19 25 47.4 3.0
6 1980/03/02 11 54 47.9 2.8
7 1980/03/05a 17 6 56.3 3.5

8 1980/03/05b 17 20 32.8 3.1
9 1980/03/05c 17 20 33.2 2.5

10 1980/03/11a 6 0 26.8 3.3
11 1980/03/11b 16 16 5.5 2.8
12 1980/05/02a 15 23 23.5 2.8

13 1980/05/02b 19 2 24.4 3.0
14 1982/02/03 4 28 20.6 2.6
15 1982/05/12 17 1 2.4
16 1982/08/14 0 11 34.5 1.8
17 1984/04/19 4 54 55.1 2.9

17 1986/05/02a 13 53 52.62 2.5
18 1984/04/23a 1 36 2.1 4.2
19 1984/04/23b 2 46 0.5 2.5
19 1984/05/17 10 15 22.5 2.3
20 1984/05/10 10 14 52.3 2.2

21 1984/09/19 8 20
21 2000/03/22 20 48 0 1.8
22 1985/04/14 11 39 54 3.2
23 1989/02/02 20 24 17.7
24 1990/03/30 8 31 32.8 1.8

25 1990/07/03 3 32 58.8 1.7
26 1990/12/14 19 38 7.1 3.0

27 1990/12/17 7 22 48.5 2.5
28 1991/08/15 7 16 7.15 3.0
29 1993/05/10 9 15 8.6 2.8
29 1993/05/11a 2 36 16.2 2.0
29 1993/05/11b 2 41 47.6 2.3

29 1993/05/11c 2 42 32.5 1.6
29 1993/05/11d 2 43 57.4 2.2
29 1993/05/13 7 3 3
29 1993/05/18b 9 45 24.39 2.1
29 1996/02/03 2 31 14 2.3

30 1994/01/16a 0 42 43.2 4.0
30 1994/01/16b 1 49 16.21 4.6
30 1994/05/07 5 31 35.97 2.5
31 1994/01/16c 5 14 32.3 2.9
31 1994/05/31 5 43 20.1 2.4

32 1994/01/17a 4 42 25.7 2.7
32 1994/01/17b 21 7 47.6 2.4
32 1994/03/24 5 20 59.6 2.0
33 1994/01/18 1 43 31.81 2.6
34 1994/04/16 0 53 57.9 2.3

34 1999/04/18 9 44 55.7 1.9
35 1994/05/18 5 18 55 2.4
36 1994/05/26 17 21 58.2 2.8
37 1994/07/03a 3 28 26.3 2.0
38 1994/07/03b 3 59 4.6 2.3

38 1995/04/08 20 9 23.8 2.6
39 1995/03/11b 22 49 2.0
40 1937/06/09 0 4
40 1995/06/04 4 35 12.5 2.7
40 1999/10/22 14 37 33 1.9

41 1995/07/08 22 19 23.6 2.4
42 1995/08/17 21 9 52.2 1.8

43 1996/07/05 16 11 23.35 2.6
44 1996/07/07 5 38 28.6 2.3
45 1996/10/17 11 43 27.98 2.2
46 1996/10/28 6 59 40.45 2.5
47 1997/03/11b 18 58 58.3 1.6

48 1997/06/16 5 43 16.63 2.4
48 1997/06/17 2 4 1.6
49 1997/11/14 3 44 11.05 3.0
49 1997/11/16 10 58 1.8
50 1998/08/30 3 33 50 2.1

51 1998/09/25 19 52 52.3 5.1
51 1998/10/09 8 41 45.78 2.0
51 1998/10/16 2 56 14.74
51 1998/10/22 19 56 58.47
51 1998/10/23 16 2 3.55

51 1998/10/27b 13 9 44.95
51 1998/11/01 7 19 12.25
52 1998/11/07 2 17 12 2.3
53 1999/07/27 13 22 43
54 1999/10/30 8 2 48 2.5

55 2000/02/24 14 47 19 2.3
56 2000/08/24 7 38 1.9
57 1954/01/07b 8
57 1954/01/24 3 30
57 1954/08/11 3 40 3.3

57 1954/09/24 11
57 1955/01/20 3
57 1993/05/18a 9 5 34.5 2.0
57 1995/01/08 5 8 2.9 2.5
58 2000/10/05 23 33 59 2.1

58 2001/07/17 14 41 20 1.8

100 1966/09/28 3.1
101 1968/12/10 9 12 48 3.0
102 1969/10/06 3.3
103 1971/07/14 3.3
103 1971/12/29 3.3

103 1972/01/02 7 8 2.4
103 1972/01/03 2.4
103 1972/01/07 3 45 2.4
103 1972/01/22 6 40 2.4
103 1972/01/23a 1 35 2.4

103 1972/01/23b 7 22 2.4
103 1972/02/11a 0 16 30 3.2
103 1972/08/14 1 9 3.3
103 1972/11/26 4 15 0 2.4
103 1972/11/27 13 46 0 2.4

103 1972/11/29 13 0 0
103 1975/03/11 3 3 47 2.0
103 1977/02/10 19 14 25 2.6
103 1983/11/17 19 55 6.58 2.9
103 1983/12/12 5 15 9.5 2.4

103 1984/01/19 23 3 34.06 2.5
103 1984/01/20 0 46 13 1.8
103 1984/02/15 12 17 54 1.5
103 1984/10/20 8 55 27 1.7
103 1985/10/11 2 47 51 1.9

103 1985/10/20 7 55 26.6 1.7
103 1993/11/08 18 47 1.7
103 1994/02/11 15 46 1.9
103 1994/04/23 9 9 42.5 2.0
103 1995/10/17a 2 12 28.6 2.0

103 1995/10/17b 8 51 43.2 2.0
103 1995/12/20 16 32 2.7 1.4
103 1996/06/14 3 52 11.37 2.1
103 1996/06/23 19 53 11.22 1.7
103 1997/01/29 3 12 28.8 1.4

103 1998/03/15 19 25 52.4 1.8
103 1998/03/19a 5 37 26.3 1.7
103 1998/03/19b 6 27 55 1.0
104 1972/02/11b 15 30 0 2.9
104 1986/05/02b 13 54 2 2.5

105 1973/02/28 8 21 32.3 3.8
106 1973/07/10 4 38 2 3.3
107 1895/11/20 8
107 1974/04/28 14 19 20 3.3
107 1998/10/27a 6 41 17.7 1.5

108 1975/11/10 3 2 29.2 1.8
109 1976/03/11 21 7 20.7 2.8
109 1984/06/03 7 4 33.9 1.3
110 1976/03/12 10 28 56.8 2.2
110 1981/03/19 8 51 35.2 2.0

110 1991/07/05 16 26 40.3 1.3
111 1972/09/12 15 17 13.7
111 1976/05/06 18 46 8 3.1
112 1976/10/28a 1 10 1.0
112 1976/10/28b 1 13 31.7 1.0

112 1976/10/28c 6 47 1.0
113 1976/12/05 16 21 6.9 1.8
113 1976/12/07 4 55 7.2 1.7
114 1977/01/07 0 5 12.8
115 1977/01/21 20 50 44.5 2.7

116 1977/06/10 12 48 4.8 1.1
117 1977/07/02 11 13 21.6 2.3
118 1977/10/27 9 22 10.9 1.5
118 1981/06/21 5 4 8.7 1.8
119 1977/12/04a 23 50 44 1.8

119 1977/12/04b 23 50 56 2.1
119 1977/12/06 17 51 1.6
119 1977/12/07 8 34 1.7
119 1977/12/23a 4 55 11 2.3
119 1977/12/23c 16 20 22 1.4

119 1977/12/24 10 25 1.6
119 1977/12/25 15 39 34 1.5
119 1977/12/26 16 54 46 1.7
120 1977/12/23b 4 55 12.3 2.2
121 1978/02/15 5 28 41 1.6

122 1978/05/18 1 29 37.9 1.5
122 1991/05/12 9 36 10.3 1.3

122 2000/02/16 17 42 13
123 1978/06/16 4 59 50.6
124 1979/01/30 16 30 52.1 3.3
125 1979/02/02 2 26 13.3 1.9
126 1979/02/23 10 23 57.2 2.9

127 1979/03/10 4 49 39.7 3.1
128 1979/06/20 19 21 47.8 3.0
128 1979/12/01 16 14 6.9 2.0
128 1980/04/25 0 23 35 2.4
128 1980/05/20 21 33 23 2.6

128 2003/04/20 12 24 43.79 2.3
129 1980/03/25 18 54 35.7 2.8
130 1980/08/30 9 19 9 3.0
131 1981/08/18 0 25 8.4 2.1
132 1982/04/12 22 14 32.05 2.8

133 1982/06/12 19 26 3.6 2.4
134 1982/09/16 6 36 28.6 1.6
135 1983/01/22 7 46 57.93 2.7
136 1983/02/19 5 45 45.13 2.7
137 1983/06/01 9 50 47.9 1.5

138 1984/05/13 3 18 27.6 2.1
139 1984/06/06 17 44 32.8 1.7
140 1984/08/02 1 3 49.1 1.7
140 1984/10/25 7 18 53.7 2.0
140 1984/12/15 14 2 0.5 1.8

140 1986/02/08 9 18 14.4 1.7
140 1988/08/20 11 46 32 1.0
141 1984/08/12a 21 3 27 2.4
141 1984/08/12b 21 12 58.9 2.1
141 1984/12/03 1 52 49.6 1.5

141 1984/12/13 20 13 0.35 1.7
141 1984/12/17 6 52 53.7 1.6
141 1987/04/24 7 7 41.1 1.9
142 1984/12/14 1 0 56.5 1.7
142 1992/05/15 8 6 51.5 1.6

143 1985/07/11 10 13 19 2.7
144 1986/01/31 16 46 43.33 5.0
144 1986/02/07 18 36 22.34 2.5
144 1988/12/28 23 28 54.7 2.8
145 1986/02/23 4 3 28.3 1.8

146 1986/06/29 6 32 16.5 1.5
146 1992/03/04 10 31 14.1 1.4
146 2001/07/14 20 8 29.39 1.9
147 1986/07/15 4 22 12.6 1.5
148 1986/11/23 21 29 38.83 2.8

149 1987/07/13a 5 49 17.43 3.8
149 1987/07/13e 18 25 11.98 2.3
149 1987/07/13f 19 0 8.5 2.3
149 1987/07/13g 19 39 19.44 2.1
149 1987/07/13h 20 53 5.46 2.2

149 1987/07/14a 7 47 27.23 2.4
149 1987/07/16b 6 2 25.54 2.4
149 1989/08/01a 16 12 48.75 2.8
149 1989/08/01b 16 50 30.74 2.9
149 1989/08/03 4 7 48.64 2.2

149 1990/09/26 6 13 4.89 2.3
150 1987/07/13i 23 49 18 2.7
150 2001/01/26c 3 11 30 2.0
150 2001/01/26d 3 45 25 2.2
150 2001/01/26e 5 11 5 2.0

150 2003/02/10 5 34 43.07 2.4
151 1987/08/05 4 47 40.4 1.7
151 1987/08/06a 0 7 23.3 1.1
151 1987/08/06b 0 25 37 1.1
152 1988/04/13 9 48 33.3 1.4

153 1988/12/22 7 44 28.9 1.0
153 1996/02/18 13 23 57.8 1.5
153 1996/02/19a 13 1 55.3 1.7
154 1988/12/23 2 30 54.1 1.1
155 1988/12/25 2 11 34.9 2.5

156 1989/01/27 3 9 59.7 1.1
157 1990/01/13 20 47 55.33 2.5
158 1783/11/30a 2
158 1783/11/30b 3 50 4.7
158 1783/11/30c 7

158 1990/01/26 4 27 29.5 1.0
159 1990/04/04 16 15 1.7 1.7

160 1990/05/10 3 39 26.9 1.8
161 1990/10/23 1 34 48.27 2.9
162 1991/09/28 11 27 34.87 2.4
163 1991/09/29 12 21 35 2.2
164 1992/01/09 8 50 45.22 3.1

165 1992/03/15 6 13 55.22 3.5
166 1992/06/07 23 51 14.8 0.4
167 1992/10/13 16 11 49.5 1.0
168 1993/01/21 1 30 53.4 2.2
169 1993/02/26 21 13 33.81 2.5

170 1993/03/10 14 32 22 2.5
171 1987/07/13b 5 58 52.31 2.2
172 1987/07/13c 7 52 12 3.0
172 1987/07/13d 13 5 22 2.9
172 1987/07/14b 14 51 10 2.8

172 1987/07/16a 4 49 40 2.7
172 1990/01/01 23 3 4.89 2.2
172 1990/11/18 9 20 52.81 2.3
173 1993/05/15 16 2 44.4 2.6
174 1993/10/16 6 30 5.32 3.4

175 1994/05/23 0 45 20.6 1.6
175 1995/01/27 2 37 7.4 2.3
175 1995/04/01 5 50 59.5 1.5
175 1997/06/27 20 58 25 1.6
176 1992/03/26 3 43 15.27 2.5

176 1992/03/31 1 54 52.11 2.5
176 1992/04/07 1 35 22.12 2.0
176 1995/02/23 9 32 13 2.9
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177 1998/06/20 12 54 6.6 1.2

177 1998/06/30 6 18 37.6 1.9
177 1999/08/19 15 14 55
178 1995/10/27a 1 46 45.6 1.3
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183 1997/04/16 1 29 44.5 1.6
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187 1998/03/25 7 13 6.7 1.9
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189 1927/10/29 4.2
189 2000/08/07 2 2 32 3.2

190 2000/10/20 23 26 28 2.5
190 2001/01/26b 3 3 19.7 4.3
191 2001/01/22 12 5 40 2.4
191 2001/01/25 14 19 23 2.5
191 2001/02/03 20 15 15 3.2

192 2001/01/26f 5 36 53 3.2
193 2001/06/03 22 36 46.46 3.4
194 1988/03/31 16 30 3.87 2.8
195 1988/06/27 4 46 31.34 2.7
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195 2003/06/30 19 21 17.2 3.4
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197 1991/10/13 2 26 38.47 2.0
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199 1995/04/09 11 37 29.01 2.4

200 2001/01/20 2 5 7.5 2.6
200 2001/01/26a 2 5 7 2.6
200 2001/06/05 8 27 15 2.2
201 2002/08/09 14 59 56 1.5
202 2002/08/17 8 26 31.89 2.0

203 2003/05/02 15 59 7 2.0
204 2003/07/17 0 44 10 2.5
205 1857/02/10 23 30 3.1
205 1987/12/06 8 36 3.7 2.1
205 1999/05/31 1 16 31 2.3

206 1877/09/10 14 59 3.2
206 1986/09/15b 22 45 16.1 1.9

500 1724/08/16 9 30
500 1755/11/27 1
500 1758/03/23 3 30
500 1763/10/30 21 15
500 1772/04/25 13

500 1777/11/22
500 1780/11/29
500 1800/03/17
500 1800/11/29
500 1801/11/12

500 1811/12/09 1
500 1811/12/16 8
500 1840/11/11
500 1840/11/14
501 1737/12/08 3 58

502 1752/12/17 23 3.6
503 1763/03/22
503 1777/11/23
504 1798/01/11 7

504 1801/01/27 20 40
504 1818/03/19 9
504 1822/05/04
504 1829/09/06 1 45
504 1866/11/07

504 1885/03/09 1
505 1964/05/12 6 45 3.2
506 1820/08/21 13 40 3.4
507 1834/02/05 4 30 4.0
508 1852/09/15 3.7

509 1873/08/17 14
510 1884/05/31
511 1886/09/27 23 21
512 1886/09/29 3
513 1889/03/08 23 40 4.3

514 1906/05/28 22 30
515 1908/05/31 17 42 3.1
515 1928/06/22
515 1951/11/23 6 45 3.3

516 1921/09/27 4 32 2.9
517 1934/10/29 20 7 3.2
518 1934/11/05 20
519 1890/12/15 13 2.9
519 1936/08/26 9 55 2.9

520 1938/07/15 22 46 12 3.3
521 1940/09/27
522 1942/10/24 17 27 3.4
523 1907/01/10 9 45
524 1946/10/28 20 36 3.6

525 1937/03/25 14 54
526 1954/01/07a 7 25 3.2
526 1954/01/07c 19 34
527 1885/01/15 9 10 11
528 1965/10/08 2 17 3.3

529 1961/09/15 2 16 56 4.3
530 1961/12/27 17 6 3.3

map numbers 3, 4, 40, and 57 above.Also see

700 1820/08/27 7 30
701 1823/05/30 3.2
702 1824/07/15 16 20 4.1
703 1846/10/19 2 2.7
704 1930/02/16 12 17 3.0

705 1857/03/01 1 40 3.3
706 1871/10/09 14 40 4.1
706 1871/10/10 5 8
706 1937/12/03 12 15 0 2.8
707 1877/01/04 4 30

708 1947/04/01 13 25 54
709 1883/03/11 23 57 3.1
709 1883/03/12 5 2.7
710 1895/09/01 11 9 4.5

711 1900/04/29 0 7
712 1909/04/02 7 25 3.5
713 1841/01/12 5 30
713 1937/09/30 22 8 22
713 1938/12/06 19 38

714 1921/01/26 23 40 3.3
714 1926/01/26 23 40 3.5
715 1923/10/30 18
716 1933/01/25 2 3.3
717 1938/08/23a 3 36 31 3.9

717 1938/08/23b 5 4 53 3.8
717 1938/08/23c 7 3 29 3.7
717 1986/09/15a 22 34 51.2 2.3
718 1939/11/15 2 53 48 3.8

719 1939/06/22 23 10 2.7
719 1939/11/18 2 33 3.1
719 1939/11/26 5 20 3.5
720 1944/01/08 3.2
721 1957/03/23 19 2 3.5

722 1962/09/04 23 40 3.3
723 1964/06/16 3.3
724 1965/09/29 20 57 3.3
725 1857/02/27 20 30 3.9
726 1885/08/15 4 5 6 3.2

727 1929/08/12 6

map numbers 107, 158, 189, 205, and 206
above.
Also see

900 1887/01/03 4 30 3.4
901 1954/02/21 20
901 1954/02/24 3 55
902 1962/09/07 14 0 3.3
902 1963/10/10 14 59 52.3 3.6

902 1969/05/22 14 59 51.6 3.1

902 1970/05/27 17 59 41.4
902 1976/01/30 18 58 49.8 2.8
902 1978/04/26 19 30 23.3 3.1
903 1964/02/13 19 46 3.3
903 1982/05/12 18 29 33 3.0

903 1991/04/17 17 42 39 2.5

904 1974/04/27 14 45 39.1 3.2
905 1950/03/20 22 55 3.3
905 1963/03/02 20 24 3.4
906 1944/02/05 16 22 3.7
907 1960/01/22 20 53 22 3.4
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Geology is not an exact science – the Martic controversy

Posted by Jeri Jones on November 7, 2012 in Historic, Igneous Rocks | 0 comments

Like most sciences, geology is not an exact science.  Much of the understanding of how the Earth System works and why it operates the way it does
is dependent upon many scientists’ thoughts or theories.  Thankful for these scientists, we have evolved as far as we did in this understanding of
how our landscape has developed through repetitive cycles of crustal collisions and riftings.  But this series of theories was not easy to come by, and
matter of fact, still written in stone.  Remember theories are ideas supported by evidence that are acceptable to the science world.  These theories are
always open for discussion and change.  When I was a college student and reading a research paper on an area I was working in, the author’s paper
started out by saying:

“If you don’t accept my thoughts disclosed in this paper, write your own.”

One of the largest controversies in geology in southeastern Pennsylvania is centered on what is today known as the Martic Line or Martic Fault. 
This geologic structure is easily traced on a geologic map from at least Maryland into eastern Pennsylvania where it connects with the Doe Run
Fault near Philadelphia.  In York County, the Martic Line is found at the southern end of Long Level at the Susquehanna River, runs through the
north edge of Dallastown and Jacobus, about 1 mile north of Jefferson and occupies one of the long sections of Lake Marburg in Codorus State
Park.   If one would stand on the Black Rock Road bridge at the western end of the state park and look east, you are looking along the Martic Line.

What makes the Martic Line so intriguing? On a geologic map, the structure stands out.  The Martic Line divides the metamorphic rocks to the
south and generally sedimentary rocks to the north.  Phyllites, slates and schists making up the Marburg and Octoraro formations are separated with
limestone of the Conestoga Formation.  Even a nonscience brain would ask why is there such a sharp division there between metamorphic and
sedimentary rocks?
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A section of the geologic map of York County by George and Anna Stose (1944)
showing the Martic Line near Dallastown.

We have to go back into history a short distance to introduce this Martic Line controversy.  What helps to make this such a controversy is the lack
of good rock exposures to study.  First of all, faults are not uncommon, particularly in a region like ours that has gone through major continental
collisions and separations.  Often, we have a good rock exposure like in a quarry to do our examination and measurement of a fault to interpret what
occurred there.  However, for the Martic Line is poorly exposed along its line of existence.  Even from its type site at Martic Forge in Lancaster
County, there is not a good exposure to study.  The best exposure is found along the Enola Low Grade Bike Path in Provenance Township near
Quarryville, Lancaster County. More details about that later.

Stose and Jonas (1939) map of the geology of York County showing the Martic
Line south of Hanover, now the location of Lake Marburg.

The recognition of the Martic Fault was first published by Eleanora Bliss Knopf and Anna I. Jonas in 1929.  These two females were laying the
foundation for women in geology and had graduated from Bryn Mawr College in Bryn Mawr, PA.  Their professor was Florence Bascom, who was
nationally recognized as the first woman in geology.  Florence not only has a crater on the Moon named for her but also an asteroid.  Her life is
worth its own blog sometime.

Eleanora and Anna recognized in the Coatesville area that a group of rock formations known as the Glenarm Series was sitting on top of a slightly
metamorphosed limestone known as the Conestoga Formation.  They believed that the Glenarm Series metamorphic rocks (schists) were much
older than the Conestoga Formation rocks.  Eleanora and Anna’s thinking about the age of these two rock units is what created a separate argument
with Florence Bascom.  Eleanora and Anna believed the Martic Fault could be traced from at least Virginia eastward to Coastesville where it
connects with the Doe Run Fault which continues into New Jersey.  They also hypothesized that the rocks of the Glenarm Series were moved
approximately 20 miles to the northwest over youngeraged rocks.  Well, let me tell you, this published work generated a bunch of controversy (that
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is only an editorial note since there was not way I was around here yet).

One of the leading nonbelievers in the controversy was J. Hoover Mackin who published an article in the Journal of Geology in 1935.  He
presented evidence not supporting the Martic Fault theory.  Many supporters against the theory also rose to the top.  Was it  because these two
trendsetting females came up with an idea on their own and women weren’t too well accepted into the geologic world yet?  In their two classic
woprks in York County geology, George Stose and Anna Jonas Stose identified this structure as the Martic Overthrust.  (See an earlier blog
regarding George and Anna’s life together).  So this debate continued for many years.  Various publications and field trip guides centered on this
controversy with no “clearcut” decisions.  Researchers used a variety of tools to attempt to provide conclusive evidence such as geomagnetic work,
the degree of metamorphism across the “line” and the structural orientation in the rock.  I would have loved to be present for some of these classic
discussions on a field trip – that would have been a classic to have recorded.

Since the turn of the century, thinking among the geologic world began to change on the origin of the Martic Line.  Further research involving the
theory of plate tectonics and establishing a picture of how our landscape evolved placed the Martic Line has the edge of what has now been called
terranes.  Terranes are pieces of the Earth crust that had a origin separate that that on our continent and later attached itself onto our landmass. 
Different terranes have been identified in the MidAtlantic states by geologists.  More recent dating procedures have been conducted by Gale
Blackmer of the Pennsylvania Geologic Survey across the Martic Line to determine the age and degree of metamorphism.

Don Wise (2006) map showing the terranes of our region.

Today, the Martic Line is widely accepted as a lowangle fault known as a thrust fault.  Many maps label the structure as the Martic Fault.   In the
mid 2000’s, Don Wise, a former professor geology at Franklin and Marshall College and now at Amherst College in Massachusetts, created a new
regional map of southeastern Pennsylvania and eastern Maryland showing the various terranes.  Using this theory, the Martic Fault has a definite
role in the history of plate tectonics in our region.

It is surprising to me that a number of residents have heard of the Martic Fault.  This stemmed from the April, 1984 earthquake centered near Martic
Forge, Lancaster County.  While being interviewed about the earthquake, Dr. Charles Scharnberger of Millersville University was asked by a media
writer if a faults occur in this area.  Dr. Scharnberger responded yes we have the Martic Fault.  The reporter misinterpreted that the Martic Fault
was the key player in the origin of the earthquake.  The readers of the article believed that the Martic Line was active and the center of earthquake
activity which is totally a false statement.  The earthquake was actually along another fault not directly associated with the Martic Line.
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THe Enola Low Grade Railroad bike trail exposure showing the Martic Fault.
The Octoararo SChist is on top of the Conestoga Formation limestone. Dr.
Charles Scharnberger, my dear friend and field trip host poses for the
photographer.

Finally, if anyone would like to view the Martic Fault, travel to the Enola Low Grade Bike Trail in Providence Township just west of Quarryville,
Lancaster County.  On the west side of the path just north of the Sawmill Road bridge (mile marker 3.8), there is a large rock exposure.  If you
examine this outcrop, the Octoraro Schist lies on top of the Conestoga Formation limestone.  This is the best exposure of the Martic Fault known in
Pennsylvania.
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Seismologist says Martic Fault not at fault for 1984
earthquake here

By AD CRABLE | Staff Writer (/staff/adcrable)  Jul 7, 2014

Charles Scharnberger wants to put to rest once and for all the faulty notion that the

Martic Fault caused the memorable 1984 earthquake in Lancaster County.

The misinformation surfaced once again recently when the Federal Energy

Regulatory Commission, responding to public concerns from local residents, asked

the builder of a proposed natural gas pipeline for more information about the fault

(http://lancasteronline.mycapture.com/mycapture/remoteimage.asp?backtext=Return%20to%20photo&backurl=&thumbpath=http%3A%2F%2Fbloximages.newyork1.vip.townnews.com%2Flancasteronline.com%2Fcontent%2Ftncms%2Fassets%2Fv3%2Feditorial%2F2%2F81%2F28120c0a-060f-11e4-9432-0017a43b2370%2F53baf93f7da7d.image.jpg%3Fresize%3D700%252C459&previewpath=http%3A%2F%2Fbloximages.newyork1.vip.townnews.com%2Flancasteronline.com%2Fcontent%2Ftncms%2Fassets%2Fv3%2Feditorial%2F2%2F81%2F28120c0a-060f-11e4-9432-0017a43b2370%2F53baf93f7da7d.image.jpg%3Fresize%3D700%252C459&notes=53baf941aad56.hires.jpg)

RICHARD HERTZLER (mailto:rhertzler@lnpnews.com) | Staff Photographer

In this file photo from 2002, Charles Scharnberger of Millersville University's seismology department looks over the seismic readings of an earthquake that had just
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line. (http://lancasteronline.com/news/local/feds-seek-more-information-on-

earthquake-zone-sinkhole-geology-in/article_79d392de-02c2-11e4-9f64-

001a4bcf6878.html)

FERC staff asked Williams Partners for an analysis of the earthquake potential in

the area where the Central Penn Line South proposed gas pipeline would cross the

fault.

When Lancaster County experienced an earthquake in 1984 that registered 4.1 on

the Richter Scale, Scharnberger was asked about possible sources.

The professor of emeritus of earth sciences at Millersville University speculated that

the geologically ancient fault known as the Martic Line, or Martic Fault, could be

one suspect since it was located near the epicenter of the quake.

Though the seismologist didn’t think the fault was the cause because of its age and

formation, the Martic Fault has been associated with the 1984 quake ever since.

“I feel like Dr. Frankenstein — I’ve created a monster,” Scharnberger quipped

Monday.

The real source of the earthquake was identified when a team of seismologists came

to Lancaster County and measured aftershocks with sensitive devices set up in the

Marticville area.

They determined that the epicenter was a hitherto unknown underground fault

plane that runs north-to-south along Pequea Creek, just west of Marticville.

http://lancasteronline.com/news/local/feds-seek-more-information-on-earthquake-zone-sinkhole-geology-in/article_79d392de-02c2-11e4-9f64-001a4bcf6878.html


12/11/2015 Seismologist says Martic Fault not at fault for 1984 earthquake here | Local News | lancasteronline.com

http://lancasteronline.com/news/local/seismologistsaysmarticfaultnotatfaultforearthquakehere/article_2a1081ea060e11e48ba00017a43b2370.html 3/5

The earthquake occurred when the plane slipped, about 3 miles below the earth’s

surface.

The new fault has not been given a name.

Interestingly, if the line is extrapolated northward, it would be under the Lititz,

Landisville and East Petersburg area, another location where earth tremors have

been recorded in recent years, Scharnberger noted.

The very old Fruitville Fault also is located in that area.

“It could be that some of these old faults are being reactivated at the present time,”

he said.

Even though the Martic Fault may not be giving off tremors, Lancaster County is a

seismically active area and Scharnberger endorses FERC’s interest in wanting to

know how a gas pipeline may be affected.

“It is certainly appropriate that Williams will be asked to address earthquakes —

and sinkholes too,” he said.
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The seismic hazard map is for ground motions having a 2%
probability of exceedance in 50 years. Are those values the same
as those for 10% in 250?

Yes, basically. This conclusion will be illustrated by using an approximate ruleofthumb for calculating Return Period
(RP).

A typical seismic hazard map may have the title, "Ground motions having 90 percent probability of not being
exceeded in 50 years." The 90 percent is a "nonexceedance probability"; the 50 years is an "exposure time." An
equivalent alternative title for the same map would be, "Ground motions having 10 percent probability of being
exceeded in 50 years." A typical shorthand to describe these ground motions is to say that they are 475year return
period ground motions. This means the same as saying that these ground motions have an annual probability of
occurrence of 1/475 per year. "Return period" is thus just the inverse of the annual probability of occurrence (of
getting an exceedance of that ground motion).

To get an approximate value of the return period, RP, given the exposure time, T, and exceedance probability, r = 1 
nonexceedance probability, NEP, (expressed as a decimal, rather than a percent), calculate:

RP = T / r* Where r* = r(1 + 0.5r).r* is an approximation to the value loge ( NEP ).
In the above case, where r = 0.10, r* = 0.105 which is approximately = loge ( 0.90 ) = 0.10536
Thus, approximately, when r = 0.10, RP = T / 0.105

Consider the following table:

       
Rule of Thumb Exact

NEP T r r* CalculationRP RP
0.90 50 0.10 0.105 50/0.105 476.2 474.6
0.90 100 0.10 0.105 100/0.105 952.4 949.1
0.90 250 0.10 0.105 250/0.105 2381.0 2372.8

In this table, the exceedance probability is constant for different exposure times. Compare the results of the above
table with those shown below, all for the same exposure time, with differing exceedance probabilities.

       
Rule of Thumb Exact

NEP T r r* CalculationRP RP
0.90 50 0.10 0.105 50/0.105 476.2 474.6
0.95 50 0.05 0.0512550/0.05125975.6 974.8
0.98 50 0.02 0.0202 50/0.0202 2475.2 2475.9

Comparison of the last entry in each table allows us to see that ground motion values having a 2% probability of
exceedance in 50 years should be approximately the same as those having 10% probability of being exceeded in
250 years: The annual exceedance probabilities differ by about 4%. Corresponding ground motions should differ by
2% or less in the EUS and 1 percent or less in the WUS, based upon typical relations between ground motion and
return period.
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2014 USGS Seismic Hazard Map 
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Seismic-Hazard Maps for the Conterminous United States, 2014
Peak Horizontal Acceleration with 2 Percent Probability of Exceedance in 50 Years
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DISCUSSION
The acceleration values contoured are the random horizontal component. Reference 

site condition is firm rock, defined as having an average shear-wave velocity of 760 m/s in the 
top 30 meters, corresponding to the boundary between NEHRP (National Earthquake Hazards 
Reduction Program) site classes B and C. Documentation, gridded values, interactive maps, 
and GIS data used to make the map are available online at
ttp://earthquake.usgs.gov/hazards or http://dx.doi.org/10.3133/sim3325.
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Earthquake Magnitude Probability Map 
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USGS – “Earthquake Hazards 101: The Basics” 
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Earthquake Hazards Program

Earthquake Hazards 101  the Basics
What is earthquake hazard?
What are hazard maps?
Applications of the hazard maps / What are building codes?
How to read a hazard map
Why use probabilistic ground motion for hazard determination?
Why are there different probability maps, and which one do I use?
How is a hazard map made? What is a hazard curve, and how is it made?
What data are used to make hazard maps?
Why do the hazard maps keep changing and getting updated?
Who uses hazard maps?
I just want to know what faults are near me  how will these maps help?

What is earthquake hazard?

Earthquake ground shaking varies from place to place and the hazard mapping in this project will show this variability. The mapped hazard
refers to an estimate of the probability of exceeding a certain amount of ground shaking, or ground motion, in 50 years. The hazard
depends on the magnitudes and locations of likely earthquakes, how often they occur, and the properties of the rocks and sediments that
earthquake waves travel through.

What are hazard maps?

The National Hazard Maps show the distribution of earthquake shaking levels that have a certain probability of occurring in the United
States. These maps were created to provide the most accurate and detailed information possible to assist engineers in designing
buildings, bridges, highways, and utilities that will withstand shaking from earthquakes in the United States. These maps are used to
create and update the building codes that are now used by more than 20,000 cities, counties, and local governments to help establish
construction requirements necessary to preserve public safety.

Applications of the Hazard Maps:

1.  Building Codes (NEHRP, IBC, ASCE 7) About building codes? (FEMA)
2.  Highway bridge design nationwide (AASHTO)
3.  Insurance rates
4.  Business and landuse planning
5.  Estimations of stability and landslide potentials of hillsides
6.  Construction standards for wastedisposal facilities (EPA)
7.  Retrofit priorities
8.  Allocation planning of assistance funds for education and preparedness (FEMA)
9.  Concerned general public

How to read a hazard map

Suppose the map on the left is the map given:

1.  A 50year time interval
2.  A 5% chance of exceedence
3.  A PGA map

http://earthquake.usgs.gov/
http://www.fema.gov/earthquake/building-codes/
http://www.usgs.gov/faq/?q=categories/9846/3410
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What is probabilistic ground motion, and why use it for hazard
determination?

Probabilistic ground motion maps depict earthquake hazard by showing, by contour values,
the earthquake ground motions (of a particular frequency) that have a common given
probability of being exceeded in 50 years (and other time periods).The ground motions being
considered at a given location are those from all future possible earthquake magnitudes at all
possible distances from that location. The ground motion coming from a particular magnitude
and distance is assigned an annual probability equal to the annual probability of occurrence of
the causative magnitude and distance.

So the goal of a hazard map is to depict the potential shaking hazard from future
earthquakes. The following sequence explains why probabilistic ground motion is the best
way to accomplish this goal:

Step 1
We can use a map showing the location and
date of significant damaging earthquakes in the
United States, but a map like that would not
generalize from seismic history to indicate
where other damaging earthquakes might be
expected to occur in the future. To add this
missing information…

Step 2
We can add to the map all the smaller
earthquakes that have occurred in the past, and
then we can use that seismic history
information to assume that damaging
earthquakes can also occur in the future in the
same locations as the smaller earthquakes, but
we can’t tell what the size of the expected
ground motion hazard is. To add this missing
information…

Step 3
We can make a map of the historical maximum
seismic intensities (amount of shaking) to
estimate the size of the hazard, but we are
ignoring the fact that earthquakes occur at a
much lower rate in some parts of the U.S. than
in others. To add this missing information…

Step 4
We can incorporate seismicity rates in different parts of the country into the map using the
methods of probabilistic ground motion hazard, but now the historical seismicity information is
overemphasized compared to the evidence of seismic potential determined from geologic
data. To add this missing information…

We would read the shaking hazards for Nowhere City as:

The earthquake peak ground acceleration (PGA) that has a 5% chance of being exceeded in 50 years has a value between 4 and 8% g.

javascript:void(null);
javascript:void(null);
javascript:void(null);
javascript:void(null);
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Step 5
Finally, we add a model of future seismicity based on the prehistoric geologic information. In
this way we arrive at the final hazard map.

The method assumes a reasonable future catalog of earthquakes, based upon historical
earthquake locations and geological information on the recurrence rate of fault ruptures.When
all the possible earthquakes and magnitudes have been considered, one can find a ground
motion value such that the annual rate of its being exceeded has a certain value. Hence, on a
given map, for a given probability of exceedance, PE, locations shaken more frequently, will
have larger ground motions.

For a LARGE exceedance probability, the map will show the relatively likely ground motions,
which are LOW ground motions, because small magnitude earthquakes are much more likely
to occur than are large magnitude earthquakes.

For a SMALL exceedance probability, the map will emphasize the effect of less likely events:
largermagnitude and/or closerdistance events, producing overall LARGE ground motions on
the map.The maps have this format, because they are designed to be useful in building
codes, in which we assume that, for the most part, all buildings would be built to the same
level of safety. For other applications, maps of another format might be more useful.For
instance, many buildings across the US are built more or less the same, regardless of
earthquake hazard. If we knew that a particular type of building was likely to fail at a particular
ground motion level, we could make a map showing contours of the likelihood of that ground
motion value being exceeded, due to earthquakes.

Why are there different probability maps, and which one do I use?

The different probabilities are selected to provide an idea of the relative range of hazard across the US. The larger probabilities indicate
the level of ground motion likely to cause problems in the western US. The smaller probabilities show how unlikely damaging ground
motions are in many places of the eastern US. However, basically the values chosen reflect the more recent history in earthquake
engineering.

Probability from the engineering point of view

Rather than start with the idea of probability, consider approaching the issue from this direction: A structure is designed to resist
earthquake ground motion having a particular value. Given this design resistance, one might ask several questions:

Under what ground motion will the building sway so much that it is uncomfortable to the persons working inside, and disrupts their
work for the day? (This could occur with winds as well as with earthquakes.)
Under what ground motion will the building bend so much that interior partitions crack and wall or ceiling fixtures drop?

javascript:void(null);
javascript:void(null);
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Under what ground motion will the building become permanently deformed and require expensive rehabilitation or abandonment. Under
what ground motion will the building collapse during the shaking?

Using a hazard curve, one could determine the annual probability of occurrence of each of these ground motions. Then one could decide
whether that corresponding probability is acceptable. If one of the probabilities is unacceptably high, the design would have to be revised.

The three different probability values reflect probabilities sometimes considered for design. The value 10 percent in 50 years seemed to
provide values similar to those already used in design in the 1970s in California. On the other hand, this level of probability in the eastern
US produced values too low for the seismic design then under consideration to provide residual toughness in the event of possible
earthquakes (unlikely in any one location, but likely in some location). The probabilities more likely to produce useful design ground
motions would be near 5 percent in 50 years.

The ground motions given by three probabilistic maps span a range of probabilities considered interesting to earthquake engineers and a
range of ground motions which have some intuitive understanding for the consequences. There have been requests for maps of larger
probabilities for purposes having to do with investment, insurance and banking. Eventually the web site will provide hazard curves and a
means for obtaining either probabilities or ground motions from the hazard curves.

How do I know what map to choose then?

How does an individual person select a map? Technical users probably have to follow predefined rules. A nontechnical person may be
interested in avoiding living in a location where significant shaking will cause worry, deciding on whether to carry earthquake insurance, or
deciding whether to do some rehabilitation for an existing dwelling. The probability level chosen should reflect how anxious one is to avoid
earthquake shaking.

Here is some perspective on the 10 percent in 50 year map:
If one lives in a 100year floodplain, there is about 1 chance in 100 of experiencing the flood in any given year. In 50 years one would
expect 0.5 floods, and there is a 1  exp(0.5) = 39 percent chance of experiencing such a flood in 50 years. This is a higher likelihood
than that of experiencing a damaging ground motion in an area where that ground motion has only a 10 percent chance of being exceeded
in 50 years. In a 200year floodplain the chance would be 22 percent, still larger than the chance for the damaging ground motion. People
who are not comfortable with probabilities as large as 10 percent in 50 years for damaging earthquake ground motion should use maps
with smaller probabilities. But they should also be aware that many other hazards are higher than earthquake hazards, even in California.

How is a hazard map made? What is a hazard curve and how is it made?

How probabilistic ground motion is calculated:

Calculating the probability of a ground motion being exceeded

We demonstrate how to get the probability that a ground motion is exceeded for an individual earthquake  the “probability of exceedance”.

1.  Show a curve of ground motion vs distance for a given magnitude, given a particular attenuation relation.
2.  At a given distance show distribution of ground motion.
3.  Intercept the distribution with a horizontal line at a given ground motion.
4.  The area of the distribution above the horizontal line is divided by the total area of the distribution. The result is “Probability of

Exceedance” of the given ground motion given that earthquake having that magnitude experienced at that distance, given that
particular attenuation relation.

Annual rate of exceedance

How to get the expected number of exceedances in 1 year owing to that earthquake.

1.  Multiply the annual occurrence rate of the earthquake times the probability of exceedance of the ground motion, given that
earthquake.

2.  Expected number of exceedances in 1 year = Annual rate of exceedance

Annual rate of exceedance, given several earthquakes

Expected number of exceedances for several earthquakes. “Adding exceedances”

1.  The expected number of exceedances for several earthquakes is calculated by merely adding the annual rate of exceedance owing to
each earthquake.

Calculating a hazard curve.

A hazard curve is calculated by plotting annual rate of exceedance vs ground motion

1.  Perform the above calculation for 18 other ground motion levels.
2.  Plot the results.
3.  Make a smooth curve.

Now, for any ground motion we can find the annual rate of exceedance. Likewise, for any annual rate of exceedance we can find the
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% CHANCE of EXCEEDENCE (Y) The percent (%) chance that a certain
amount of mapped shaking distribution will occur over the time period being
considered. Typically the values of 2%, 5% and 10% are used. Keep in mind
that a 5% chance of exceedence means there is a 95% chance that the
shaking will NOT exceed the value.

corresponding ground motion.

Exceedance probability in Y years.

(This part is mathematical)

The expected number, n of exceedances in Y years is n = Y times r, the annual rate of exceedance. Assumption: The rate of earthquake
occurrence in time is governed by the Poisson Law. Application: Under the Poisson Law, if you expect over some period of time n
occurrences of “something”, the probability of 0 occurrences is e–n. If the “something” is exceedance of some ground motion, the
probability of getting an exceedance is 1 – P(0). So, one can work backwards to find the annual rate of exceedance corresponding to “the
probability of exceedance is 5% in 50 years.”

    1 – P(0) = 5/100 (5%)

    P(0) = 1  0.05 = 0.95 = e–n

 

Take the log to the base e of both sides of the last equality.

    n = – ln (0.95) = 0.05129 = Yr = 50 r
    r = 0.05129 / 50 = 0.0010258 = 1/974.8
 

The last result tells us that at low exceedance probabilities (less than 10%) r is approximately PE / (100 Y). Now one can use the hazard
curve to find the corresponding ground motion. The hazard maps are just the contoured version of the corresponding ground motion
plotted on a geographic grid.

There are 3 types of maps:

Peak Ground Acceleration
0.2 second Spectral Acceleration
1.0 second Spectral Acceleration

Units for all 3 maps are %g (percent of gravity). This can also be expressed in decimal
form, example 10%g = 0.1g. The ground motion values apply to ground motion expected
for future individual earthquakes. The probabilistic ground motion calculation takes into
account all possible future ground motions from all modeled earthquake magnitudes at all
possible distances from the map site. The spatial distribution of probabilistic ground
motion values is shown with contours on the map, like a topo map shows different
elevations, with each color representing a different range of levels of shaking.

TIME INTERVAL (X). A time interval during which all possible earthquakes may occur is set in order to determine the shaking hazard.
The time interval is typically set to 50 years. The 50year period can be ANY 50 years, not just the NEXT 50 years; the red bar above can
span any 50year period.

What data are used to make hazard maps?

Three basic pieces of information are needed to produce probabilistic ground motion maps:

1.  Model of Future Earthquakes

Using information about past historical earthquakes, Quaternary faults (prehistoric earthquakes), and present crustal deformation
(geodetic data), USGS analysts make a model of the potential for future earthquakes. This model includes areal sources and fault
sources. For each source the relative rate for earthquakes  of different magnitudes is given, and the absolute rate for magnitudes
larger than some minimum magnitude.

http://earthquake.usgs.gov/hazards/about/technical.php#accel
http://earthquake.usgs.gov/hazards/about/technical.php#sa
http://earthquake.usgs.gov/hazards/about/technical.php#sa
http://www.usgs.gov/faq/index.php?action=artikel&cat=131&id=1816&artlang=en&highlight=percent+g&search=true
http://earthquake.usgs.gov/hazards/about/historical.php
http://earthquake.usgs.gov/hazards/about/faults.php
http://earthquake.usgs.gov/hazards/about/deformation.php
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2.  Attenuation Relations

An attenuation relation is an equation or a table that describes how earthquake ground motion decreases as the distance to the
earthquake increases. Because earthquake ground motion increases with magnitude, the attenuation relation also depends on
magnitude. Strong motion data (recordings close to the earthquake) and geophysical attenuation models are used to establish the
attenuation relations.

3.  Geologic Site Condition

Earthquake ground motion waves travel rapidly in the earth’s crust and mantle. That part of the earth’s solid crust closest to the
surface is called bed rock. The size of the ground motion experienced at the earth’s surface is affected by the geology of the material
between bed rock and the surface. Because the earthquake waves move more slowly in this material than in rock, the size of the
ground motion increases.

This material, often called alluvium or “the soil column,” increases the ground motion in such a way that “softer” soils, soils with less
density, have lower seismic velocity, and hence experience larger increases in ground motion. It is necessary to know the geologic
site condition in order to estimate the surface ground motion.

Maps are usually made for a common widespread site condition, and then rules are given for the user to adjust to other site
conditions.

Who uses hazard maps?

Hazard maps can be used by public and private groups for landuse planning, mitigation, and emergency response. The scale of the maps
does not allow them to be used in a sitespecific manner (such as a housebyhouse assessment), but it does show a neighborhood
overview to guide where more detailed studies are needed.

Why do the hazard maps keep changing and getting updated?

The maps are updated as additional data becomes available from scientific analysis of earthquakerelated data, such as:

1.  new fault data
2.  new attenuation relations
3.  new geodetic data
4.  more seismic data

I just want to know what faults are near me; how will these maps help?

Knowing where the faults are is not the most relevant information when trying to learn what your risks are of being affected by an
earthquake. Since a large earthquake can affect distant locations, you can be affected by a fault tens of miles away from where you are,
because of the prolonged shaking that can occur.

Nearby faults can represent a hazard from ground rupture accompanying an earthquake. Faults, both near and far, provide a source for
hazard from shaking. Furthermore, in the Eastern US there are earthquakes for which the actual location or extent of faulting is poorly
known. In this case, historical seismicity is the source for understanding the shaking hazard.

These maps integrate all the faulting and seismicity information into an indication of shaking hazard. The actual values of the shaking
hazards depend upon the ground motion parameter of interest and degree of safety which one wants. This is why the maps are different
for different ground motions and different probabilities. The ground motion hazard values can be compared with the capacity of a structure
to withstand shaking, and thus give an indication of safety.

http://www.facebook.com/sharer.php?t=Earthquake+Hazards+101+-+the+Basics&u=http%3A%2F%2Fearthquake.usgs.gov%2Fhazards%2Fabout%2Fbasics.php
http://twitter.com/share?text=Earthquake+Hazards+101+-+the+Basics+%28via+%40usgs%29&url=http%3A%2F%2Fearthquake.usgs.gov%2Fhazards%2Fabout%2Fbasics.php
https://www.google.com/bookmarks/mark?op=add&title=Earthquake+Hazards+101+-+the+Basics&annotation=&nui=1&service=bookmarks&bkmk=http%3A%2F%2Fearthquake.usgs.gov%2Fhazards%2Fabout%2Fbasics.php
mailto:?subject=Earthquake%20Hazards%20101%20-%20the%20Basics&body=http%3A%2F%2Fearthquake.usgs.gov%2Fhazards%2Fabout%2Fbasics.php
http://earthquake.usgs.gov/hazards/about/strongmotion.php
http://earthquake.usgs.gov/hazards/about/attenuation.php
http://earthquake.usgs.gov/hazards/about/waves.php
http://earthquake.usgs.gov/hazards/about/soil.php
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