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PURPOSE 
 
This report provides our engineering evaluation of station WACP-DT, including our analysis of the 
Station’s Noise Limited Service Contour and other issues related to the poor quality of the signal 
received at Armstrong Utilities, Inc.’s (Armstrong) cable television headend located near Oxford, PA. 
 
This report describes our analysis and conclusions, and includes an NLSC map reflecting the WACP’s 
actual antenna configuration.  We also discuss the possible sources of significant interference with 
WACP’s signal from other licensed spectrum users, which likely contributes to the poor quality signal at 
the Oxford headend. 
 

  

OBJECTIVES 
 
The analysis of station WACP-DT undertaken  by the firm of Meintel, Sgrignoli, & Wallace, LLC 
(MSW) had two principal objectives: 

 

The first objective was to develop an accurate Noise Limited Service Contour (NLSC) to determine 
whether WACP’s NLSC covered Armstrong’s Oxford headend and cable system service area.  Previous 
signal measurements undertaken by Armstrong personnel combined with the poor quality signal 
received at the Oxford headend raised the question of whether the station’s NLSC actually encompassed 
Armstrong’s service area. 

 

The second objective was to test the signal and evaluate possible sources of interference that could help 
explain the poor signal quality received at the Oxford headend.  The poor quality of the signal received 
at the Oxford headend raised the question of the possibility of interference from other licensed spectrum 
users as well as general propagation of the Low-VHF DTV signal.  
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NOISE LIMITED CONTOUR PREDICTION 
 
Analysis conducted by MSW revealed that the WACP-DT Noise Limited Contour does not, in fact, 
encompass the Armstrong Head-End location at Oxford, PA.  Utilizing the azimuth pattern published by 
the manufacturer of the WACP-DT antenna (Jampro) model JHD-LV2 (3 around panel) a map as well 
as point-to-point terrain profile were generated using the FCC OET-69 prediction methodology.   
 
Although, the FCC’s CDBS (Consolidated Data Base System) lists the antenna parameters for WACP as 
being “omni,” the antenna employed by WACP-DT does not exhibit a completely omni-directional 
azimuth pattern.  The antenna is a panel type antenna which is comprised of many panels arranged 
around the tower faces as well as panels stacked vertically.   
 
In the case at hand, the azimuth pattern of the transmitting antenna installed by WACP has several deep 
nulls that result from the combination of the panels in the array.  In fact, the antenna has a deep null in 
its azimuth pattern in the direction of the Oxford, PA head-end.  According to the manufacturer’s data, 
the relative field in the direction of the Oxford, PA head-end location is approximately -3.33 dB below 
that of the peak ERP. This means that the ERP in the direction of the head-end of interest is only 
approximately 4.64 KW.  The 28dBµ contour falls well short of the Oxford, PA head-end when taking 
into consideration WACP’s actual ERP along the azimuth of interest.  
 
Figure 1 on the following page depicts the stations NLSC using the actual transmitting antenna 
parameters. 
 
Plots of the noise-limited service contour and terrain profile as well as the antenna pattern data are 
contained in Appendix 1 of this report.  
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Figure 1: WACP 28 dBµV/m Noise Limited Service Contour 
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FIELD TESTS 

FIELD TEST VEHICLE DESCRIPTION 
 
Appendix 2 contains a picture of the MSW test van in Figure A2-1, and the van’s electronic system 
block diagram of the reference test equipment used for measurements is illustrated in Figure A2-2. The 
test antenna was mounted on the pneumatic mast of the truck and was capable of being raised to 30’ 
AGL and angularly rotated remotely from within the truck.  

A GPS unit inside the truck was used to determine the exact location of each test site as well as its 
distance and bearing back to the transmitter site. The GPS coordinates also provided accurate location 
information for a computer mapping program in order to identify and plot exact test site locations for 
this report. 

For the 30’ AGL reception tests, a calibrated Low-VHF Dipole antenna (A.H. Systems model TV-1) 
was utilized for measurements. The antenna element lengths were set for channel 4 at 43 inches and the 
dipole antenna factor for channel 4 is published by A.H Systems as 4.58 dB/m.   

The dipole factor allows direct mathematical conversion between field strength (in dBμV/m) and signal 
power (in dBm). This value is known for CH 4 (-106.99 dBm – dBμV), and it was used, along with the 
antenna gain (in dBd), truck system gain (in dB), measured signal power level (in dBm in a 6 MHz 
bandwidth), and the selected variable attenuator value (in dB) to calculate the DTV field strengths at 
each test site. The system gain in the truck was made up of the coaxial downlead cable, the variable 
input attenuator, and the “works-in-a-drawer” (WIAD) RF amplifier system that included an internal 4-
way splitter at its output for simultaneously feeding the incoming DTV signals to multiple receivers and 
a spectrum analyzer.  

The system gain for the 30’ AGL system was measured for calibration purposes before the start of the 
testing.  The 30’ AGL system had a net system gain of approximately 10.2 dB at Channel 4.  By using 
the selected attenuator value (to provide not more than an approximate -50 dBm/6 MHz signal level at 
the spectrum analyzer input to minimize amplifier overload), the field strength was accurately calculated 
at each test site for the digital ATSC signal. The input attenuator also provided the means to determine 
the DTV site margin by attenuating the received signal to just above threshold of visible errors (TOV) 
and threshold of audible errors (TOA), a value that was determined by the truck’s measured noise floor 
(and corrected for the spectrum analyzer’s own measured noise floor) and found to have a value of 
approximately -89.1 dBm/6 MHz (as measurable by the spectrum analyzer). 

The field test van utilizes two NTIA Certified Coupon Eligible Converter Boxes (CECB) for DTV 
receivers. This particular test utilized an LG and GE CECB. Each CECB is fed from an output from the 
WIAD Pre-amplifier system.  

A Rhode & Schwarz FSH-3 Spectrum Analyzer is utilized for the measurement of the DTV signals, 
spectrum plots, and its internal tracking generator is used for system calibration purposes.  

 

 

 



Armstrong WACP  Report   MSW  August 28, 2013 

 6 of 25  

HEAD-END TESTS SYSTEM DESCRIPTION 
 
For the Armstrong receive antenna system tests, the receive antenna utilized was a Scientific Atlanta 
model QCA 2-6 log periodic antenna (published gain 8.5dBi/5.85dBd) mounted at approximately 90 
feet above ground level. This antenna was oriented toward the WACP-DT transmitter site location.  

The coaxial downlead cable used was MC2-1G  0.650 cable. The downlead loss for this cable at 69MHz 
was approximately 0.57dB.  In addition, a short RG-59 jumper cable was used to connect the 0.650 
cable to the spectrum analyzer. This jumper cable had a loss of approximately 0.5113dB.  The total 
coaxial line losses were approximately 1.08dB for channel 4.  

This coaxial downlead was then connected to the Rhode & Schwarz FSH-3 spectrum analyzer for 
measurements of the DTV Signal and spectrum plots of the received signal.  

After the received signal level measurements were completed, the cable was disconnected from the 
spectrum analyzer and was connected to the Tandberg RX8320 ATSC receiver for service availability 
and picture quality observations. It is noted that there were no additional components in the receive 
system signal chain (splitters, filters, etc.) for the headend tests.  

 

FIELD TEST PLAN 
 

The following text outlines the measurements undertaken at the Armstrong Cable location. MSW 
conducted these measurements on January 31, 2013. The field test followed the field testing 
methodology used in the past, including field work performed during the Grand Alliance tests in 
Charlotte, NC, the Model HDTV Station tests in Washington DC, and subsequent numerous field tests 
around the country performed by MSW as well as standard FCC Digital Television Measurement 
procedures. 

MEASUREMENT OVERVIEW 

For the field test MSW provided a field test plan and data spreadsheet, a senior engineer, reference test 
equipment and a fully-equipped test vehicle, measured data analysis, and a written report. In addition to 
the report, MSW archived all of test data and spreadsheet.  

At the Oxford, PA head-end location, the measurements consisted of one measurement with the van 
receiving system with its antenna at 30 feet above ground level, as well as one test with the Armstrong 
Low-VHF receive antenna system with its antenna at 90 feet above ground level.  

The van measurements utilized a calibrated dipole antenna was used to accurately measure the 6 MHz 
DTV signal of WACP-DT at 30’ with the antenna adjusted for maximum field strength The outside test 
measurements included field strength, service determination (picture quality), and service margin (if it 
existed).   

The head-end measurements undertaken with the Armstrong receive antenna utilized a Scientific Atlanta 
Low-VHF log periodic antenna at approximately 90’ with the antenna oriented toward WACP and 
adjusted for maximum signal level.  These tests included signal level, service determination (picture 
quality), and service margin (if it existed).   
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Station Measured 
 

Station RF Channel ERP (KW) 
(DA) 

HAAT  Distance To Head End 
from TX Site 

WACP-DT 4 10.0 256 Meters 62.5 Miles 
 

MEASUREMENT PROCEDURES 

 

The following is a description of the test procedures used to measure the WACP-DT signal.  

 

 Test Procedure 

1. Confirm proper operation of the transmitter and field test van equipment (i.e., Calibration Tests). 

a. Verify truck generator, mast, mast-mounted compass & camera, and GPS functionality. 

b. Verify sufficient truck gas & tire tread, generator gas, truck and generator oil. 

c. Verify and record truck system gain, in dB (antenna output to spectrum analyzer input).  

d. Verify truck attenuator functionality, in dB (10 dB steps and 1 dB steps). 

e. Verify and record truck noise floor, in dBm/6 MHz. 

f. Verify proper operation of truck’s DTV receivers, monitors, and remote controls (use an 
existing DTV signal in the proper frequency band). 

2. At the measurement test site, perform the following: 

a. Confirm the feasibility of safely raising antenna to 30’ AGL in front of the test site 
without encountering obstructions such as tree limbs or overhead wires. 

b. If the location is not suitable, move to closest suitable location. 

c. When location is deemed suitable, place traffic cones to warn passing motorists. 

d. Attach antenna to the pneumatic mast, connect it to mast’s coaxial feedline, and raise the 
antenna to 30’ AGL. 

e. Employing GPS, determine exact coordinates of test site location, determine the distance 
and bearing to the transmitter. Record these results together with a description of the test 
site (including a street address, if possible, and nearby cross streets). Note and record 
weather conditions (temperature, sunny, cloudy, rain, fog, sleet, snow, etc.). 

f. Record comments relative to any anomalous observations regarding the test site such as 
interference or other impairments. 
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g. Orient antenna for maximum DTV signal strength as measured on the Spectrum 
Analyzer. 

h. Perform DTV measurements on mast-mounted antenna: 

i. Adjust input attenuator to achieve a RF system DTV output level of about -50 
dBm/6 MHz. Verify and record input attenuator setting. 

ii. Measure the exact average power in 6 MHz of the received DTV signal at the 
spectrum analyzer input. Note any RF signal level variations. 

iii. Calculate DTV RMS field strength (in dBμV/m/6 MHz) using truck system 
parameters (antenna gain, dipole factor, input attenuator, and RF system gain). 

iv. Calculate SNR value using truck system parameters (signal power in 6 MHz, 
noise power in 6 MHz, input attenuator). 

v. If service is available, increase input attenuator until just above TOV, and record 
the attenuator setting (i.e., site margin). Note any “hits” (i.e., burst errors). 

3. Verify that all data is properly logged. 
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FIELD TEST RESULTS 

GENERAL OVERVIEW 

The summarized results of the measurements are presented below in Table 1.  Included in the data is the 
received signal level (dBm); the calculated field strength (dBµV/m); service availability (reception); and 
if there was reception the DTV receiver margin for Receiver #1 (RX1) and Receiver #2 (RX2).  

 

Table 1 Reception Data – WACP-DT Channel 4 

Location 
Received Signal 

Power (dBm) 

Calculated 
Field Strength 

(dBµV/m)
Reception (Y/N) 

Margin (dB) 

(RX1/RX2) 

Oxford Head-End 
Antenna (90 Ft) 

-66.6 dBm 38.8 dBµV/m No 0dB/0dB 

Oxford Head-End 
Van System (30 Ft) 

-62.7 dBm 37.3 dBµV/m No 0dB/0dB 

 

The data in Table 1 shows that the reception of the WACP-DT signal at the Armstrong head-end did not 
meet the FCC required -61.0dBm signal level for carriage.  Also, the signal was not able to be received 
on the head-end DTV receiver and did not provide acceptable service or picture quality.  

 

 

 

Armstrong Head-End Received Signal Level -66.6dBm 
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The measurement taken with the MSW Van measurement system also yielded a signal level from 
WACP-DT that was below the FCC required -61.0dBm level for carriage on the system.  Reception on 
either of two DTV receivers in the MSW van also was not possible.  

 

 

MSW Measurement Van Received Signal Level at Oxford Head-End 

 

It was apparent during the measurements that a very strong carrier on the upper-adjacent band-edge was 
present at both head-end measurement locations (van and Armstrong antenna).   

Using a spectrum analyzer in the demodulator mode, the carrier at 72.06MHz tuned and demodulated 
audio had the distinctive sound of low-rate data with periodic sync signals that would be consistent with 
a mobile-data service or paging service.  (See Spectrum Plot in Upper Adjacent Interference Section 
below).  

The spectrum between channels 4 and 5 is allocated for land-mobile use and has been used 
predominately for paging systems as well as mobile data services for Private Land-Mobile companies.  



Armstrong WACP  Report   MSW  August 28, 2013 

 11 of 25  

 

Carrier at Upper Edge of Channel 4 

 

 

 

Upper Adjacent Carrier 
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A subsequent search of FCC records determined that there are several licensed land-mobile operations in 
the upper-adjacent frequencies to WACP in the Oxford head-end area.  Two specific licenses were 
identified as interference sources to the WACP signal in the vicinity of Oxford, PA. They are listed 
below in Table 2.  

Table 2 Nearby Land-Mobile Licenses Upper Adjacent Frequency 

Licensee Call Sign Frequency Location 

Schuykill Mobile Fone, Inc. WNUG340 72.06 MHz 2 (Antenna 1) 

Schuykill Mobile Fone, Inc. KGA589 72.06 MHz 52 (Antenna 1) 

 

Due to the relatively high ERP’s (300 watts and 150 watts) of these operations and their close proximity 
to the Oxford head-end, reception of the WACP-DT would be impaired even if the received signal level 
of WACP-DT were higher.  The desired-to-undesired signal ratio (D/U) would preclude reception of the 
WACP-DT signal at the head-end.  Thus, off-air reception of the WACP-DT signal is not possible at the 
Oxford, PA due to interference on the upper-adjacent channel.  
 
UPPER ADJACENT CHANNEL INTERFERENCE 
 
As mentioned previously, when measuring the WACP-DT signal, it was noted that a very strong carrier 
was present right at the upper channel edge. Further investigation revealed that there are multiple 
licensed land-mobile operations in the area licensed for 72.06 MHz.  
 
 

 
Upper-Adjacent Land-Mobile Interference 
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As shown in the above spectrum plot, taken at the Oxford head-end location, the interfering upper 
adjacent channel carrier is more than ~35dB stronger than the desired DTV carrier. Given the carrier 
spacings traditional filtering techniques would not resolve or mitigate this interference.  
 
The channel 4 upper band edge is 72 MHz. It is obvious that a strong signal only 60KHz away from the 
desired DTV signal would be problematic for any DTV receiver. Consequently, reception of the WACP-
DT signal is severely impaired by the adjacent channel land-mobile signals.  
 
Tests conducted at the ATTC (Advanced Television Test Center) during the ACATS (FCC Advisory 
Committee on Advanced Television Service) testing program as well as follow-up testing conducted by 
the ATTC related to land-mobile band-sharing indicated that strong adjacent narrow-band signals were 
problematic for DTV tuners with wide-band AGC and minimal filtering (No SAW filters are employed 
in today’s modern DTV receivers as was the case for the prototype Grand-Alliance receiver).   
 
Thus, even if the WACP-DT signal met the -61dBm criteria (which is does not) reception would not be 
possible due to the adjacent channel interference from land-mobile operations.  Furthermore, given the 
close proximity of the land-mobile transmitter and the frequencies involved filtering or other mitigation 
is not likely to yield improved reception for WACP-DT.  
 
 
LOW-VHF IMPULSE NOISE ISSUES 
 
It is well-known that the RF “Noise Floor” in the Low-VHF band has been problematic for DTV 
reception for some time.  Test conducted by this firm on several Low-VHF DTV stations documented 
much higher levels of impulse and electrical noise in the Low-VHF TV channels due to higher 
emissions from switching power supplies, television sets, computers, and other electronic devices.   
 
Furthermore, noise from electrical lines and other sources have essentially created a scenario where 
reception on the Low-VHF channels requires a much higher signal level to overcome the impulse noise 
that has become prevalent in the band.  Thus, it is not unexpected that reception of the channel 4 signal 
from WACP is not possible at signal levels near the threshold of the receiver (at and beyond the noise 
limited contour).  
 

MULTIPLE IMPAIRMENTS 

The WACP-DT signal suffers from multiple impairments. In addition to the very low received signal 
level, the upper-adjacent channel land-mobile interference, impulse noise and electrical noise in the 
Low-VHF band, as well as some multipath and other propagation conditions all couple together to create 
a signal that is not receivable due to the multiple impairments. Mitigating a single impairment (such as 
the upper adjacent channel interference) would likely not resolve the reception issues with WACP-DT as 
cumulative effects multiple impairments renders the WACP-DT unusable at the Oxford head-end 
location.  
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SUMMARY OF RESULTS 

Noise Limited Service Contour 

When actual W ACP-DT antenna pattern and ERP are factored in, the W ACP-DT noise limited 28dBu 
contour does not encompass the Oxford headend or service area. 

Signal Evaluation and Interference 

Field tests showed that the received signal level at the Armstrong Head-End location was measured to be 
-66.6dBm. Service Availability and picture quality assessment was conducted using a Tandberg Model 
RX8320 A TSC receiver. No reception was possible of the WACP-DT signal even with the antenna 
directly connected to the receiver. 

Additional measurements at the head-end location using the MSW van with an antenna at 30 Feet AGL 
yielded a signal level of -62.7dBm. Service availability and picture quality assessments were also 
conducted with this setup utilizing two different makes and models of DTV receivers. No reception was 
possible of the WACP-DT signal was possible. 

Impairment to the W ACP-DT signal is likely being caused by the very strong upper-adjacent land
mobile signal at 72.06 MHz. The interference from the land-mobile signal is precluding reception ofthe 
W ACP-DT signal. In other words, even if the W ACP-DT signal met the requirements for carriage, the 
impairments from nearby licensed land-mobile spectrum users would impair reception of W ACP-DT. 

Based upon our experience and knowledge of the ATSC transmission system and DTV receiver design, 
mitigation techniques such as filters, phased-antenna arrays, and others are not likely to resolve the 
interference due to the very narrow 60KHz spacing of the two RF signals. 

Furthermore, given the ambient "RF Noise Floor" in the Low-VHF band, reception of the W ACP-DT 
signal is further impaired by impulse and electrical noise that is prevalent in the Low-VHF television 
band. 

This Report is submitted on August 28, 2013 

Meintel, Sgrignoli, Wallace, LLC. 

14 of25 

• 
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APPENDIX 1 

Predicted Noise-Limited Service Contour Map  

Using FCC OET-69 Method 
 

 
Noise Limited Contour Using WACP-DT Actual Antenna Pattern 

Jampro Antenna JHD-LV2 (3 Around Panel)
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APPENDIX 1 

 
Point to Point Terrain Path Profile 

 

 
LR Predicted Field Strength 25.1 dBµV/m at Oxford Location 

Blue Line is Radius of First Fresnel Zone 

RF Path Includes 19 Obstructions 

Distance= 100.59km 

Bearing= 272.47 Degrees 
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APPENDIX 1 
WACP-DT  

Manufacturer’s Antenna Data 
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APPENDIX 2 
DTV Field Test Vehicle Description 

The MSW field test van (shown below) was used for this January 2013 test at the Armstrong head-end 
location. The van was fully-equipped with RF test equipment, along with a pneumatic mast with 30’ 
AGL mast extension as well as a 5.5 kW AC power generator. A picture of the test van and a system 
block diagram are shown below. 

 

  

 
Figure A2-1   MSW field test truck photo 
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Figure A2-2   Armstrong Cable field test truck system block diagram 
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Figure A2-3  Armstrong Cable Head-End Receive System block diagram 
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 APPENDIX 3 
Map of Land Mobile Transmitter and Headend 

 

 
 

Figure A3-1   Map of Land-Mobile Transmitter Location & Head-End 
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APPENDIX 4    

Qualifications of the Firm 

BACKGROUND OF THE FIRM:     Meintel, Sgrignoli, & Wallace (MSW) 

The firm of Meintel, Sgrignoli, & Wallace is a consulting firm that specializes in Digital and Analog 
Television and Radio Transmission Systems, Consumer and Professional Electronics, Technical 
Software applications and Propagation Studies, as well as engineering education (seminars, tutorials, 
etc.). The firm’s principals have been engaged in the practice of engineering for well over twenty years. 
The firm has provided technical and policy consulting on a number of issues related to Digital 
Television. The following are biographies of each of the partners of the firm. 

William Meintel 

Bill Meintel holds a degree in Electrical Engineering and has experience in the communications field 
since 1970. After graduation, Bill was employed by the Federal Communications Commission (FCC), 
first as a field engineer and then in the Mass Media Bureau’s Policy and Rules Division. While in Policy 
and Rules, Bill served as the division’s computer expert and directed the development of several major 
computer modeling projects related to spectrum utilization and planning.  

He entered private practice in 1989, and has been heavily involved in technical consulting, computer 
modeling, and spectrum planning for the broadcast industry.  In April 2005, Bill merged his consulting 
practice (Techware) into the firm Meintel, Sgrignoli, & Wallace, where he is a partner and principal 
engineer. 

Mr. Meintel  co-authored a report for the NAB on spectrum requirements for Digital Audio 
Broadcasting (DAB), created a plan for independent television broadcasting for Romania and has been 
extensively involved in spectrum planning for digital television (DTV) in both the US and 
internationally. Mr. Meintel wrote the software to conduct DTV interference analysis and OET-69 
studies for the FCC.  Bill is a member of IEEE and Tau Beta Pi. 

Gary Sgrignoli 

Gary received his BSEE and MSEE degrees from the University of Illinois, and was a design engineer 
with Zenith Electronics Corporation in their Research and Development group for 27 years before 
leaving to become a DTV broadcast consulting engineer. In 2005, Gary merged his consulting practice 
(Sgrignoli Consulting) into the firm Meintel, Sgrignoli, & Wallace, where he is a partner and principal 
engineer. 

Gary has worked in the R&D design area on television "ghost" canceling, cable TV scrambling, and 
cable TV two-way data systems before turning to digital television transmission systems. Since 1991, he 
has been extensively involved in the 8-VSB digital transmission system design, its prototype 
implementation, and its lab and field tests. He holds 35 U.S. patents (many related to DTV and 8-VSB 
transmission), is a recipient of the prestigious IEEE Matti S. Siukloa award, and was selected as SBE 
Educator of the Year for 2005. 

Gary was involved with the DTV Station Project in Washington DC, helping to develop DTV RF test 
plans. He has also been involved with numerous television broadcast stations around the country, 
training them for DTV field testing and data analysis, and participated in numerous DTV over-the-air 
demonstrations with the Grand Alliance and the ATSC, both in the U.S. and abroad. In addition to 
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publishing technical papers and giving presentations at various conferences (NAB, BTS, ICCE, SBE), 
he has presented many VSB transmission system seminars around the country since 1998. 

Dennis Wallace  

Dennis Wallace has an extensive background in digital Television Systems. Dennis managed all the 
Laboratory RF Testing of the Grand Alliance ATSC HDTV System, having served as the RF Systems 
Engineer at the Advanced Television Test Center (ATTC). He managed test plans, configurations, and 
operations for Grand Alliance Testing and several data-casting systems. Prior to joining ATTC, Dennis 
held positions in Field Operations Engineering, Applications Engineering, and was Product Manager for 
two Television transmitter manufacturers. 

In July 1997, Dennis founded Wallace & Associates, a broadcast engineering and consulting firm 
specializing in digital television, RF propagation measurements, spectrum policy issues, and technical 
consulting. His clients include major broadcast groups, The DTV Station Project, ATTC, Trade 
Associations, and both Professional and Consumer Electronics Manufacturers. In April 2005, his firm 
was merged with the practices of William Meintel and Gary Sgrignoli to form the firm of Meintel, 
Sgrignoli, & Wallace, where he is a partner and principal engineer. 

He has worked on the Broadcast side, as well, holding Chief Engineer and Operations Manager 
positions with both radio and television stations. 

Dennis has authored several papers on the topics of Digital Television transmission and results of testing 
of the DTV systems, which have been published in the IEEE Transactions and other publications. 
Dennis has been a presenter at the IEEE Broadcast Technology Symposium, NAB, and several SBE 
Conferences, as well as providing DTV presentations for SCTE and IEEE Chapters. He has made 
extensive field measurements of both Digital and Analog Television and Radio systems, including over 
5,000 DTV field measurements. 

In 1999, Mr. Wallace was awarded the prestigious Matti S. Siukola award by the IEEE Broadcast 
Technology Society. And, in 2007, he was awarded a Technical Emmy for his work at the ATTC and 
the development of the ATSC Digital Television Standard. Mr. Wallace is a Certified Broadcast 
Television Engineer by the Society of Broadcast Engineers. He is also a member of the IEEE Broadcast 
Technology Society, SMPTE, an Associate member of the Federal Communications Bar Association, 
and is active on several industry standards committees including the NRSC and the ATSC. 
 



EXHIBIT 5 

 

WACP Service Contour Map as prepared by MSW 



Armstrong WACP  Report   MSW  August 28, 2013 

 4 of 25  

 

 

Figure 1: WACP 28 dBµV/m Noise Limited Service Contour 
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EXHIBIT 6 

 

WACP Predicted Service Contour from FCC CDBS 



To see all the details that are visible on the
screen, use the "Print" link next to the map.

28 dBu Service Contour for WACP, Atlantic City, NJ - Google Maps https://maps.google.com/?q=http://transition.fcc.gov/fcc-bin/contourplot.kml?gmap=2&appid=...

1 of 2 9/18/2013 3:43 PM
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EXHIBIT 7 

 

WACP Programming Schedule for the week of September 17, 2013 



WACPDT (WACP-DT) 

Eastern Default Lineup - Cable 12345
 

Tuesday September 17
2:00 PM Whiten Teeth At Home!

3:00 PM Luminess Airbrush Makeup Luminess Air is a complete system.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM D'Ambrosio Auto Group

5:30 PM Paid Programming Paid programming.

6:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

6:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:00 PM Art & Coin

Tuesday Night
8:00 PM Art & Coin

9:00 PM Art & Coin

10:00 PM Paid Programming Paid programming.

10:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Wednesday September 18
12:00 AM Paid Programming Paid programming.

12:15 AM Motor Zone

12:30 AM Whiten Teeth At Home!

1:00 AM Richard Simmons Is Back!

2:00 AM Car Mart

3:00 AM Improve Prostate Health

4:00 AM Luminess Airbrush Makeup Luminess Air is a complete system.

5:00 AM No! No! Hair - New & Improved!

6:00 AM Tired Of Your Belly Fat? Body shaper will make you look slimmer.

7:00 AM Mouse in the House

7:30 AM Luminess Airbrush Makeup Luminess Air is a complete system.

8:00 AM Wen Hair - NEW Special TV Offer! Hydrate, nourish and smooth hair.

9:00 AM Hallmark Remodelers

9:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 AM Hallmark Remodelers

11:00 AM FREE MONEY IN YOUR POCKET. LEARN HOW TO FIND IT NOW! NEW. Secrets to Free Money & fast cash!

11:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

12:00 PM Richard Simmons Is Back!

1:00 PM Luminess Airbrush Makeup Luminess Air is a complete system.

2:00 PM Insanity Workout! Get a hot body and a free t-shirt!

3:00 PM Wen Hair - NEW Special TV Offer! Hydrate, nourish and smooth hair.

4:00 PM Paid Programming Paid programming.

4:30 PM D'Ambrosio Auto Group

5:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

5:30 PM Focus 25

6:00 PM Paid Programming Paid programming.

6:30 PM Hip Hop Abs Dance your way to sexy abs.

7:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Wednesday Night
8:00 PM Things That Bug You Natural solutions for pests.

8:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 PM Paid Programming Paid programming.

10:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.
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10:30 PM Paid Programming Paid programming.

11:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 PM Anti-Aging Secrets Eliminate circles and puffiness.

Thursday September 19
12:00 AM Paid Programming Paid programming.

12:15 AM Time Life

12:30 AM VIP Auto Outlet

1:00 AM Insanity Workout! Get a hot body and a free t-shirt!

2:00 AM Car Mart

3:00 AM Luminess Airbrush Makeup Luminess Air is a complete system.

4:00 AM Improve Prostate Health

5:00 AM Don't Let Your Neck Reveal Your Age! Reverse visible signs of aging.

6:00 AM No! No! Hair - New & Improved!

7:00 AM Gina D's Kids Club

7:30 AM Wen Hair - NEW Special TV Offer! Hydrate, nourish and smooth hair.

8:00 AM Paid Programming Paid programming.

8:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 AM Paid Programming Paid programming.

10:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 AM Precision Induction Cooktop Cooking With Precise Temp. Control.

11:00 AM Hallmark Remodelers

11:30 AM Paid Programming Paid programming.

12:00 PM Luminess Airbrush Makeup Luminess Air is a complete system.

1:00 PM Wen Hair - NEW Special TV Offer! Hydrate, nourish and smooth hair.

2:00 PM Best Reverse Mortgage! Make your experience simple!

3:00 PM Tired Of Your Belly Fat? Body shaper will make you look slimmer.

4:00 PM I Hate My Hair!

5:00 PM Experience Younger Looking Skin in Under 90 Seconds With Youthology Look 10 years younger with Youthology.

5:30 PM D'Ambrosio Auto Group

6:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

6:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:00 PM Paid Programming Paid programming.

7:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Thursday Night
8:00 PM Say No to Pain www.tommiecopper.tv.

8:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:00 PM Paid Programming Paid programming.

9:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Friday September 20
12:00 AM Insanity Workout! Get a hot body and a free t-shirt!

1:00 AM Car Mart

2:00 AM No! No! Hair - New & Improved!

3:00 AM Wen Hair - NEW Special TV Offer! Hydrate, nourish and smooth hair.

4:00 AM No! No! Hair - New & Improved!

5:00 AM Luminess Airbrush Makeup Luminess Air is a complete system.

6:00 AM Improve Prostate Health

7:00 AM Think Big

7:30 AM No! No! Hair - New & Improved!

8:00 AM I Hate My Hair!

9:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:00 AM Things That Bug You Natural solutions for pests.
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10:30 AM Paid Programming Paid programming.

11:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 AM Tired Of Your Belly Fat? Body shaper will make you look slimmer.

12:00 PM I Hate My Hair!

1:00 PM Facelift Secrets Experience Cindy Crawford's secret.

2:00 PM Luminess Airbrush Makeup Luminess Air is a complete system.

3:00 PM Fruit & Veggie Smoothies-In Mins! Fresh Whole Food Emulsifier.

4:00 PM Focus 25

4:30 PM Best Reverse Mortgage! Make your experience simple!

5:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

5:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

6:00 PM D'Ambrosio Auto Group

6:30 PM Paid Programming Paid programming.

7:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Friday Night
8:00 PM Time Life

8:30 PM Paid Programming Paid programming.

9:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 PM Say No to Botox! Joan Lunden's secret for beautiful skin.

10:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 PM Paid Programming Paid programming.

11:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 PM Improve Prostate Health

Saturday September 21
12:00 AM Richard Simmons Is Back!

1:00 AM Car Mart

2:00 AM VIP Auto Outlet

2:30 AM Improve Prostate Health

3:00 AM No! No! Hair - New & Improved!

4:00 AM Whiten Teeth At Home!

5:00 AM Free Money Get free money without paying back.

6:00 AM Public Affairs

6:28 AM Public Affairs

7:00 AM Car Mart

8:00 AM Car Mart

9:00 AM Car Mart

10:00 AM Car Mart

11:00 AM Car Mart

12:00 PM Car Mart

1:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

1:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

2:00 PM Don't Let Your Neck Reveal Your Age! Reverse visible signs of aging.

3:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

3:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

4:00 PM Paid Programming Paid programming.

4:30 PM Shark Rotator Vacuum Vacuum features a pet hair turbo brush!

5:00 PM Richard Simmons Is Back!

6:00 PM Focus 25

6:30 PM Fruit & Veggie Smoothies-In Mins! Fresh Whole Food Emulsifier.

7:00 PM No! No! Hair - New & Improved!

Saturday Night
8:00 PM Anti-Aging Secrets Eliminate circles and puffiness.

9:00 PM Time Life

9:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.
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11:00 PM Free Money Get free money without paying back.

Sunday September 22
12:00 AM Tim Qualls Presents...

1:00 AM Wen Hair - NEW Special TV Offer! Hydrate, nourish and smooth hair.

2:00 AM Tired Of Your Belly Fat? Body shaper will make you look slimmer.

3:00 AM Improve Prostate Health

4:00 AM Facelift Secrets Experience Cindy Crawford's secret.

5:00 AM Don't Let Your Neck Reveal Your Age! Reverse visible signs of aging.

6:00 AM Public Affairs

6:30 AM Public Affairs

7:00 AM Insanity Workout! Get a hot body and a free t-shirt!

7:30 AM D'Ambrosio Auto Group

8:00 AM Hallmark Remodelers

8:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:00 AM Things That Bug You Natural solutions for pests.

10:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

12:00 PM Don't Let Your Neck Reveal Your Age! Reverse visible signs of aging.

1:00 PM Slim Your Belly - No Dieting! The unique Tummy Tuck 10 minute method.

2:00 PM Shark Rotator Vacuum Vacuum features a pet hair turbo brush!

3:00 PM Fruit & Veggie Smoothies-In Mins! Fresh Whole Food Emulsifier.

4:00 PM Focus 25

4:30 PM Shark Rotator Vacuum Vacuum features a pet hair turbo brush!

5:00 PM Whiten Teeth At Home!

6:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

6:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:00 PM Paid Programming Paid programming.

7:30 PM Insanity Workout! Get a hot body and a free t-shirt!

Sunday Night
8:00 PM Facelift Secrets Experience Cindy Crawford's secret.

8:30 PM Paid Programming Paid programming.

9:00 PM Whiten Teeth At Home!

10:00 PM Fruit & Veggie Smoothies-In Mins! Fresh Whole Food Emulsifier.

11:00 PM No! No! Hair - New & Improved!

Monday September 23
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Mustard Pancakes

7:30 AM Mustard Pancakes

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.
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9:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 AM Things That Bug You Natural solutions for pests.

11:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

5:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

6:00 PM Hip Hop Abs Dance your way to sexy abs.

6:30 PM Paid Programming Paid programming.

7:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Monday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 PM Paid Programming Paid programming.

10:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

10:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Tuesday September 24
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Gina D's Kids Club

7:30 AM Paid Programming Paid programming.

8:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

8:30 AM Focus 25

9:00 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:00 AM Paid Programming Paid programming.

11:30 AM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.
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1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

6:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.

Tuesday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.

11:00 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

11:30 PM Pre-Auction Real Estate Riches! Attend an exclusive pre-auction event.

Wednesday September 25
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Mouse in the House

7:30 AM Paid Programming Paid programming.

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.

11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.
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4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Paid Programming Paid programming.

6:30 PM Paid Programming Paid programming.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.

Wednesday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.

11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Thursday September 26
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Gina D's Kids Club

7:30 AM Paid Programming Paid programming.

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.

11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Paid Programming Paid programming.

6:30 PM Paid Programming Paid programming.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.
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Thursday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.

11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Friday September 27
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Think Big

7:30 AM Paid Programming Paid programming.

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.

11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Paid Programming Paid programming.

6:30 PM Paid Programming Paid programming.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.

Friday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.
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11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Saturday September 28
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Public Affairs

7:00 AM Paid Programming Paid programming.

7:30 AM Paid Programming Paid programming.

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.

11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Paid Programming Paid programming.

6:30 PM Paid Programming Paid programming.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.

Saturday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.

11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Sunday September 29
12:00 AM Tim Qualls Presents...

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.
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3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Public Affairs

7:00 AM Paid Programming Paid programming.

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.

11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Paid Programming Paid programming.

6:30 PM Paid Programming Paid programming.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.

Sunday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.

11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Monday September 30
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Mustard Pancakes
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7:30 AM Mustard Pancakes

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.

11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.

2:00 PM Paid Programming Paid programming.

2:30 PM Paid Programming Paid programming.

3:00 PM Paid Programming Paid programming.

3:30 PM Paid Programming Paid programming.

4:00 PM Paid Programming Paid programming.

4:30 PM Paid Programming Paid programming.

5:00 PM Paid Programming Paid programming.

5:30 PM Paid Programming Paid programming.

6:00 PM Paid Programming Paid programming.

6:30 PM Paid Programming Paid programming.

7:00 PM Paid Programming Paid programming.

7:30 PM Paid Programming Paid programming.

Monday Night
8:00 PM Paid Programming Paid programming.

8:30 PM Paid Programming Paid programming.

9:00 PM Paid Programming Paid programming.

9:30 PM Paid Programming Paid programming.

10:00 PM Paid Programming Paid programming.

10:30 PM Paid Programming Paid programming.

11:00 PM Paid Programming Paid programming.

11:30 PM Paid Programming Paid programming.

Tuesday October 1
12:00 AM Paid Programming Paid programming.

12:30 AM Paid Programming Paid programming.

1:00 AM Paid Programming Paid programming.

1:30 AM Paid Programming Paid programming.

2:00 AM Paid Programming Paid programming.

2:30 AM Paid Programming Paid programming.

3:00 AM Paid Programming Paid programming.

3:30 AM Paid Programming Paid programming.

4:00 AM Paid Programming Paid programming.

4:30 AM Paid Programming Paid programming.

5:00 AM Paid Programming Paid programming.

5:30 AM Paid Programming Paid programming.

6:00 AM Paid Programming Paid programming.

6:30 AM Paid Programming Paid programming.

7:00 AM Gina D's Kids Club

7:30 AM Paid Programming Paid programming.

8:00 AM Paid Programming Paid programming.

8:30 AM Paid Programming Paid programming.

9:00 AM Paid Programming Paid programming.

9:30 AM Paid Programming Paid programming.

10:00 AM Paid Programming Paid programming.

10:30 AM Paid Programming Paid programming.
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11:00 AM Paid Programming Paid programming.

11:30 AM Paid Programming Paid programming.

12:00 PM Paid Programming Paid programming.

12:30 PM Paid Programming Paid programming.

1:00 PM Paid Programming Paid programming.

1:30 PM Paid Programming Paid programming.
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EXHIBIT 8 

 

Oxford System Channel Line-up 



TELEVISION PLUS

1  VIDEO ON DEMAND * 24  USA 47  SPIKE TV

2  WGTW IND 25  CARTOON NETWORK 48  TRUTV

3  KYW CBS 26  NICKELODEON 49  TRAVEL CHANNEL

4  A CHANNEL 27  C-SPAN 50  TV LAND

5  HSN 28  WEATHER CHANNEL 51  NICKTOONS

6  WPVI ABC 29  FOX NEWS 52  AMC

7  MYTV 30  CNN 53  E!

8  ION 31  VH1 55  HISTORY

9  WTXF FOX 32  HLN 56  TLC

10  WCAU NBC 33  DISCOVERY 57  TURNER CLASSIC MOVIES

12  WHYY PBS 34  ESPN 58  ANIMAL PLANET

13  WJZ CBS 35  ESPN2 59  HGTV

14  QVC 36  ESPN CLASSIC 64  EWTN

15  CW 37  A&E 68  SCHOOL CHANNEL

16  FOOD 38  TBS SUPERSTATION 69  MSNBC

17  DISNEY CHANNEL 39  COMEDY CENTRAL 70  CNBC

18  PCN 40  COMCAST SPORTS NET 71  TV LAND

19  MTV 41  TNT 74  TELEMUNDO

20  INSPIRATION 42  SYFY 76  PENTAGON CHANNEL

21  ABC FAMILY 43  WMPB PBS 81  FOX SPORTS 1*

22  FX 44  BRAVO 100  A CHANNEL

23  LIFETIME 45  CMT 225  LEASED ACCESS *

VALUE PACK

VARIETY PACK

400  NICK JR. 426  LIFETIME MOVIE NETWORK 452  TANGO TRAFFIC

401  NICK TOO 427  SOAP NET 460  OUTDOOR CHANNEL

402  TEEN NICK 428  COOKING CHANNEL 461  GOLF CHANNEL

403  THE HUB 429  JEWELRY TV 462  HORSE RACING TV

404  DISNEY XD 430  PENTAGON CHANNEL 463  FOX SPORTS 1

405  BOOMERANG 431  FOX BUSINESS 464  ESPNU

406  SPROUT 438  SHOP NBC 465  ESPN NEWS

407  DISNEY JUNIOR 439  WE 466  NFL NETWORK

410  ANTENNA TV 440  DESTINATION AMERICA 470  CBS SPORTS NETWORK

411  COZI TV 441  OWN 477  TR3S

418  NATIONAL GEOGRAPHIC 443  DIY 478  MTV JAMS

419  HALLMARK CHANNEL 444  DISCOVERY FIT AND HEALTH 479  MTV HITS

420  INVESTIGATION DISCOVERY 445  BLOOMBERG 480  MTV 2

421  MILITARY CHANNEL 447  CLOO 481  VH1 CLASSIC

422  SCIENCE CHANNEL 448  MUN2 482  VH1 SOUL

423  BBC AMERICA 449  CHILLER 483  CMT PURE COUNTRY

424  H2 450  THIS 485  NBC SPORTS NETWORK

425  BIOGRAPHY CHANNEL 451  LIVE WELL NETWORK 496  OXYGEN

EXTRA PACK

459  SPORTSMAN CHANNEL 487  GSN 490  NHL NETWORK

469  NFL REDZONE 488  RFD 495  HALLMARK MOVIE CHANNEL

484  GAC

ARMSTRONG HD

Armstrong Channel Guide
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102  ION HD 125  DESTINATION AMERICA HD 146  VH1 HD

103  KYW CBS HD 126  TLC HD 147  CMT HD

105  WPSG CW HD 127  SCIENCE CHANNEL HD 149  HALLMARK HD

106  WPVI ABC HD 128  ANIMAL PLANET HD 150  HALLMARK MOVIES HD

107  MYNETWORKTV 129  HSN HD 151  TURNER CLASSIC MOVIES HD

109  WTXF FOX HD 130  HISTORY HD 152  MSNBC HD

110  WCAU NBC HD 131  AMC HD 153  CNBC HD

112  WHYY PBS HD 132  BRAVO HD 156  TRUTV HD

113  WJZ CBS HD 133  FX HD 159  LIVE WELL NETWORK HD

114  QVC HD 134  LIFETIME HD 170  FOX SPORTS 1 HD

115  CNN HD 135  HGTV HD 179  COMCAST SPORTS NET HD

116  FOX NEWS HD 136  FOOD HD 181  NFL REDZONE HD

117  WEATHER CHANNEL HD 137  E! HD 184  ESPN2 HD

118  PALLADIA 139  ABC FAMILY HD 185  ESPN HD

119  A&E HD 140  DISNEY HD 189  NATIONAL GEOGRAPHIC HD

120  TNT HD 141  NICKELODEON HD 195  STARZ HD ***

121  TBS HD 142  CARTOON NETWORK HD 196  SHOWTIME HD ***

122  USA HD 143  COMEDY CENTRAL HD 198  CINEMAX HD ***

123  SYFY HD 144  SPIKE TV HD 199  HBO HD ***

124  DISCOVERY HD 145  MTV HD

HD ADVANTAGE

171  OUTDOOR CHANNEL HD 175  CBS SPORTS NETWORK HD 188  UNIVERSAL HD

172  NBC SPORTS NETWORK HD 180  NFL NETWORK HD 190  VELOCITY

173  NHL NETWORK HD 182  ESPNU HD 192  LIFETIME MOVIE NETWORK HD

174  GOLF CHANNEL HD 186  AXS TV

PREMIUM SERVICES

520  STARZ 535  ENCORE WESTERNS 562  MORE MAX

521  STARZ 2 536  ENCORE WESTERNS 2 563  ACTION MAX

522  STARZ EDGE 537  ENCORE ACTION 564  5 STARMAX

523  STARZ KIDS & FAMILY 538  ENCORE ACTION 2 565  MAX LATINO

524  STARZ CINEMA 539  ENCORE FAMILY 566  OUTERMAX

526  STARZ IN BLACK 540  HBO 567  MOVIEMAX

527  ENCORE 541  HBO 2 580  SHOWTIME

528  ENCORE 2 542  HBO SIGNATURE 581  SHOWTIME TOO

529  ENCORE LOVE STORIES 543  HBO FAMILY 582  SHOWTIME SHOWCASE

530  ENCORE LOVE STORIES 2 544  HBO COMEDY 583  SHOWTIME EXTREME

531  ENCORE SUSPENSE 545  HBO ZONE 584  SHOWTIME BEYOND

532  ENCORE SUSPENSE 2 546  HBO LATINO 585  THE MOVIE CHANNEL

533  ENCORE DRAMA 560  CINEMAX 586  THE MOVIE CHANNEL 2

534  ENCORE DRAMA 2 561  THRILLER MAX 587  FLIX

PAY PER VIEW

600  EVENT TV

SPORTS SUBSCRIPTIONS

636  PPV ESPN SPORTS 1 638  PPV ESPN SPORTS 3 640  PPV ESPN SPORTS 5

637  PPV ESPN SPORTS 2 639  PPV ESPN SPORTS 4 641  PPV ESPN SPORTS 6

MUSIC CHOICE

Armstrong Channel Guide
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700  SWRV 716  ALTERNATIVE 732  CONTEMPORARY CHRISTIAN

701  HIT LIST 717  CLASSIC ALTERNATIVE 733  SOUNDS OF THE SEASON

702  HIP-HOP AND R&B 718  ADULT ALTERNATIVE 734  SOUNDSCAPES

703  MC MIXTAPE 719  SOFT ROCK 735  SMOOTH JAZZ

704  DANCE/ELECTRONICA 720  POP HITS 736  JAZZ

705  RAP 721  90'S 737  BLUES

706  HIP-HOP CLASSICS 722  80'S 738  SINGERS & SWING

707  THROWBACK JAMZ 723  70'S 739  EASY LISTENING

708  R&B CLASSICS 724  SOLID GOLD OLDIES 740  CLASSICAL MASTERPIECES

709  R&B SOUL 725  PARTY FAVORITES 741  LIGHT CLASSICAL

710  GOSPEL 726  STAGE & SCREEN 742  MUSICA URBANA

711  REGGAE 727  KIDZ ONLY! 743  POP LATINO

712  CLASSIC ROCK 728  TODDLER TUNES 744  TROPICALES

713  RETRO ROCK 729  TODAY'S COUNTRY 745  MEXICANA

714  ROCK 730  TRUE COUNTRY 746  ROMANCES

715  METAL 731  CLASSIC COUNTRY

Armstrong Channel Guide
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EXHIBIT 9 

 

TV Listings from The Daily Local News serving Chester County 



 

 

 



EXHIBIT 10 

 

Road Map depicting travel routes between Chester County and Atlantic City 



Map data ©2013 Google -

To see all the details that are visible on the
screen, use the "Print" link next to the map.

Oxford, PA to Atlantic City, NJ - Google Maps https://maps.google.com/maps?hl=en&tab=ll

1 of 1 9/18/2013 4:16 PM

alma
Text Box

alma
Text Box
Driving Directions from Oxford, PA to Atlantic City, NJApproximate time: 2 hoursApproximate miles: 107



EXHIBIT 11 

 

Historical Data Analysis, Employment and Wage Data, Labor Force Data, Census 
Bureau Commuting Patterns, Chester County, PA 

 



Commuters Working In Total Commuters
Pennsylvania 62,267
Delaware 13,136
New Jersey 2,393
Maryland 989
New York 461
Virginia 187
Florida 85
Texas 70
California 61
Connecticut 61
Illinois 60
Georgia 57
Ohio 56
Michigan 55
Massachusetts 53
North Carolina 41
Maine 39
Tennessee 31
New Hampshire 24
Missouri 24
Minnesota 22
Iowa 20
Indiana 19
Mississippi 15
Oklahoma 14
District of Columbia 14
Colorado 13
Kentucky 10
Oregon 10
South Carolina 9
Nebraska 7
Arizona 7
Alabama 6
North Dakota 6
Vermont 4
Louisiana 4
West Virginia 4
Washington 3
Wyoming 2
Wisconsin 1

TOTAL: 80,340

Decennial Commuting Patterns out of Chester County, PA for 2000

Source: United States Census Bureau

Cinnamon Mueller
Highlight

Cinnamon Mueller
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Area Name Workers
Camden County 539
Burlington County 426
Gloucester County 411
Mercer County 222
Salem County 155
Cape May County 81
Bergen County 81
Middlesex County 80
Essex County 76
Atlantic County 73
Morris County 70
Somerset County 55
Monmouth County 51
Cumberland County 24
Hunterdon County 23
Union County 17
Hudson County 9

Decennial Commuting Patterns from Chester County, PA to New Jersey for 2000 showing a detail area 
of Area of Employment

Source: United States Census Bureau

Cinnamon Mueller
Highlight



EXHIBIT 12 

 

Residence County to Workplace County Flows for Pennsylvania 



Source: http://www.census.gov/population/www/cen2000/commuting/files/2KWRKCO_PA.xls (excerpt with additional calculations) 1

      
Residence County to Workplace County Flows for Pennsylvania
Sorted by Workplace State and County

Res 
State

Res 
County

Res 
(C)MSA

Res 
PMSA

Residence State- County 
Name

Work 
State

Work 
County

Work 
(C)MSA

Work 
PMSA

Workplace State-
County Name Count

01 081 0580 9999 Lee Co. AL 042 029 6162 6160 Chester Co. PA 6
01 089 3440 9999 Madison Co. AL 042 029 6162 6160 Chester Co. PA 8
01 097 5160 9999 Mobile Co. AL 042 029 6162 6160 Chester Co. PA 16
01 117 1000 9999 Shelby Co. AL 042 029 6162 6160 Chester Co. PA 2
04 019 8520 9999 Pima Co. AZ 042 029 6162 6160 Chester Co. PA 12
06 001 7362 5775 Alameda Co. CA 042 029 6162 6160 Chester Co. PA 20
06 037 4472 4480 Los Angeles Co. CA 042 029 6162 6160 Chester Co. PA 29
06 059 4472 5945 Orange Co. CA 042 029 6162 6160 Chester Co. PA 6
06 075 7362 7360 San Francisco Co. CA 042 029 6162 6160 Chester Co. PA 6
06 087 7362 7485 Santa Cruz Co. CA 042 029 6162 6160 Chester Co. PA 14
06 113 6922 9270 Yolo Co. CA 042 029 6162 6160 Chester Co. PA 6
08 013 2082 1125 Boulder Co. CO 042 029 6162 6160 Chester Co. PA 11
08 019 9999 9999 Clear Creek Co. CO 042 029 6162 6160 Chester Co. PA 9
09 001 * * Fairfield Co. CT 042 029 6162 6160 Chester Co. PA 40
09 003 * * Hartford Co. CT 042 029 6162 6160 Chester Co. PA 5
09 011 * * New London Co. CT 042 029 6162 6160 Chester Co. PA 6
10 001 2190 9999 Kent Co. DE 042 029 6162 6160 Chester Co. PA 37
10 003 6162 9160 New Castle Co. DE 042 029 6162 6160 Chester Co. PA 4,738
10 005 9999 9999 Sussex Co. DE 042 029 6162 6160 Chester Co. PA 33
11 001 8872 8840 District of Columbia DC 042 029 6162 6160 Chester Co. PA 23
12 009 4900 9999 Brevard Co. FL 042 029 6162 6160 Chester Co. PA 13
12 021 5345 9999 Collier Co. FL 042 029 6162 6160 Chester Co. PA 8
12 057 8280 9999 Hillsborough Co. FL 042 029 6162 6160 Chester Co. PA 7
12 071 2700 9999 Lee Co. FL 042 029 6162 6160 Chester Co. PA 9
12 105 3980 9999 Polk Co. FL 042 029 6162 6160 Chester Co. PA 6
12 109 3600 9999 St. Johns Co. FL 042 029 6162 6160 Chester Co. PA 7
12 113 6080 9999 Santa Rosa Co. FL 042 029 6162 6160 Chester Co. PA 12
12 115 7510 9999 Sarasota Co. FL 042 029 6162 6160 Chester Co. PA 11
12 127 2020 9999 Volusia Co. FL 042 029 6162 6160 Chester Co. PA 14
13 067 0520 9999 Cobb Co. GA 042 029 6162 6160 Chester Co. PA 8
13 089 0520 9999 DeKalb Co. GA 042 029 6162 6160 Chester Co. PA 7
13 105 9999 9999 Elbert Co. GA 042 029 6162 6160 Chester Co. PA 8
13 113 0520 9999 Fayette Co. GA 042 029 6162 6160 Chester Co. PA 6
13 121 0520 9999 Fulton Co. GA 042 029 6162 6160 Chester Co. PA 19
13 215 1800 9999 Muscogee Co. GA 042 029 6162 6160 Chester Co. PA 3



Source: http://www.census.gov/population/www/cen2000/commuting/files/2KWRKCO_PA.xls (excerpt with additional calculations) 2

Res 
State

Res 
County

Res 
(C)MSA

Res 
PMSA

Residence State- County 
Name

Work 
State

Work 
County

Work 
(C)MSA

Work 
PMSA

Workplace State-
County Name Count

17 031 1602 1600 Cook Co. IL 042 029 6162 6160 Chester Co. PA 30
17 043 1602 1600 DuPage Co. IL 042 029 6162 6160 Chester Co. PA 5
17 089 1602 1600 Kane Co. IL 042 029 6162 6160 Chester Co. PA 19
17 097 1602 1600 Lake Co. IL 042 029 6162 6160 Chester Co. PA 12
18 173 2440 9999 Warrick Co. IN 042 029 6162 6160 Chester Co. PA 7
19 163 1960 9999 Scott Co. IA 042 029 6162 6160 Chester Co. PA 2
20 113 9999 9999 McPherson Co. KS 042 029 6162 6160 Chester Co. PA 2
20 173 9040 9999 Sedgwick Co. KS 042 029 6162 6160 Chester Co. PA 9
22 019 3960 9999 Calcasieu Parish LA 042 029 6162 6160 Chester Co. PA 12
24 003 8872 0720 Anne Arundel Co. MD 042 029 6162 6160 Chester Co. PA 22
24 005 8872 0720 Baltimore Co. MD 042 029 6162 6160 Chester Co. PA 51
24 013 8872 0720 Carroll Co. MD 042 029 6162 6160 Chester Co. PA 8
24 015 6162 9160 Cecil Co. MD 042 029 6162 6160 Chester Co. PA 941
24 023 9999 9999 Garrett Co. MD 042 029 6162 6160 Chester Co. PA 8
24 025 8872 0720 Harford Co. MD 042 029 6162 6160 Chester Co. PA 121
24 027 8872 0720 Howard Co. MD 042 029 6162 6160 Chester Co. PA 10
24 029 9999 9999 Kent Co. MD 042 029 6162 6160 Chester Co. PA 2
24 031 8872 8840 Montgomery Co. MD 042 029 6162 6160 Chester Co. PA 9
24 033 8872 8840 Prince George's Co. MD 042 029 6162 6160 Chester Co. PA 20
24 035 8872 0720 Queen Anne's Co. MD 042 029 6162 6160 Chester Co. PA 2
24 043 8872 3180 Washington Co. MD 042 029 6162 6160 Chester Co. PA 13
25 009 * * Essex Co. MA 042 029 6162 6160 Chester Co. PA 28
25 011 * * Franklin Co. MA 042 029 6162 6160 Chester Co. PA 2
25 023 * * Plymouth Co. MA 042 029 6162 6160 Chester Co. PA 8
25 027 * * Worcester Co. MA 042 029 6162 6160 Chester Co. PA 9
26 017 6960 9999 Bay Co. MI 042 029 6162 6160 Chester Co. PA 6
26 035 9999 9999 Clare Co. MI 042 029 6162 6160 Chester Co. PA 2
26 099 2162 2160 Macomb Co. MI 042 029 6162 6160 Chester Co. PA 7
26 143 9999 9999 Roscommon Co. MI 042 029 6162 6160 Chester Co. PA 1
26 163 2162 2160 Wayne Co. MI 042 029 6162 6160 Chester Co. PA 11
33 011 * * Hillsborough Co. NH 042 029 6162 6160 Chester Co. PA 6
34 001 6162 0560 Atlantic Co. NJ 042 029 6162 6160 Chester Co. PA 31
34 003 5602 0875 Bergen Co. NJ 042 029 6162 6160 Chester Co. PA 64
34 005 6162 6160 Burlington Co. NJ 042 029 6162 6160 Chester Co. PA 584
34 007 6162 6160 Camden Co. NJ 042 029 6162 6160 Chester Co. PA 867
34 009 6162 0560 Cape May Co. NJ 042 029 6162 6160 Chester Co. PA 115
34 011 6162 8760 Cumberland Co. NJ 042 029 6162 6160 Chester Co. PA 37
34 013 5602 5640 Essex Co. NJ 042 029 6162 6160 Chester Co. PA 6



Source: http://www.census.gov/population/www/cen2000/commuting/files/2KWRKCO_PA.xls (excerpt with additional calculations) 3

Res 
State

Res 
County

Res 
(C)MSA

Res 
PMSA

Residence State- County 
Name

Work 
State

Work 
County

Work 
(C)MSA

Work 
PMSA

Workplace State-
County Name Count

34 015 6162 6160 Gloucester Co. NJ 042 029 6162 6160 Chester Co. PA 726
34 017 5602 3640 Hudson Co. NJ 042 029 6162 6160 Chester Co. PA 11
34 019 5602 5015 Hunterdon Co. NJ 042 029 6162 6160 Chester Co. PA 28
34 021 5602 8480 Mercer Co. NJ 042 029 6162 6160 Chester Co. PA 94
34 023 5602 5015 Middlesex Co. NJ 042 029 6162 6160 Chester Co. PA 64
34 025 5602 5190 Monmouth Co. NJ 042 029 6162 6160 Chester Co. PA 9
34 027 5602 5640 Morris Co. NJ 042 029 6162 6160 Chester Co. PA 50
34 029 5602 5190 Ocean Co. NJ 042 029 6162 6160 Chester Co. PA 13
34 031 5602 0875 Passaic Co. NJ 042 029 6162 6160 Chester Co. PA 18
34 033 6162 6160 Salem Co. NJ 042 029 6162 6160 Chester Co. PA 158
34 035 5602 5015 Somerset Co. NJ 042 029 6162 6160 Chester Co. PA 26
34 039 5602 5640 Union Co. NJ 042 029 6162 6160 Chester Co. PA 17
35 001 0200 9999 Bernalillo Co. NM 042 029 6162 6160 Chester Co. PA 4
36 005 5602 5600 Bronx Co. NY 042 029 6162 6160 Chester Co. PA 17
36 011 8160 9999 Cayuga Co. NY 042 029 6162 6160 Chester Co. PA 3
36 021 9999 9999 Columbia Co. NY 042 029 6162 6160 Chester Co. PA 2
36 035 9999 9999 Fulton Co. NY 042 029 6162 6160 Chester Co. PA 5
36 047 5602 5600 Kings Co. NY 042 029 6162 6160 Chester Co. PA 20
36 057 0160 9999 Montgomery Co. NY 042 029 6162 6160 Chester Co. PA 7
36 059 5602 5380 Nassau Co. NY 042 029 6162 6160 Chester Co. PA 18
36 061 5602 5600 New York Co. NY 042 029 6162 6160 Chester Co. PA 34
36 065 8680 9999 Oneida Co. NY 042 029 6162 6160 Chester Co. PA 3
36 075 8160 9999 Oswego Co. NY 042 029 6162 6160 Chester Co. PA 22
36 079 5602 5600 Putnam Co. NY 042 029 6162 6160 Chester Co. PA 23
36 083 0160 9999 Rensselaer Co. NY 042 029 6162 6160 Chester Co. PA 9
36 105 9999 9999 Sullivan Co. NY 042 029 6162 6160 Chester Co. PA 3
36 107 0960 9999 Tioga Co. NY 042 029 6162 6160 Chester Co. PA 7
36 109 9999 9999 Tompkins Co. NY 042 029 6162 6160 Chester Co. PA 3
36 113 2975 9999 Warren Co. NY 042 029 6162 6160 Chester Co. PA 10
36 117 6840 9999 Wayne Co. NY 042 029 6162 6160 Chester Co. PA 5
36 119 5602 5600 Westchester Co. NY 042 029 6162 6160 Chester Co. PA 20
37 063 6640 9999 Durham Co. NC 042 029 6162 6160 Chester Co. PA 23
37 119 1520 9999 Mecklenburg Co. NC 042 029 6162 6160 Chester Co. PA 15
37 133 3605 9999 Onslow Co. NC 042 029 6162 6160 Chester Co. PA 10
37 135 6640 9999 Orange Co. NC 042 029 6162 6160 Chester Co. PA 7
37 141 9999 9999 Pender Co. NC 042 029 6162 6160 Chester Co. PA 10
37 179 1520 9999 Union Co. NC 042 029 6162 6160 Chester Co. PA 6
37 183 6640 9999 Wake Co. NC 042 029 6162 6160 Chester Co. PA 11



Source: http://www.census.gov/population/www/cen2000/commuting/files/2KWRKCO_PA.xls (excerpt with additional calculations) 4

Res 
State

Res 
County

Res 
(C)MSA

Res 
PMSA

Residence State- County 
Name

Work 
State

Work 
County

Work 
(C)MSA

Work 
PMSA

Workplace State-
County Name Count

39 035 1692 1680 Cuyahoga Co. OH 042 029 6162 6160 Chester Co. PA 32
39 165 1642 1640 Warren Co. OH 042 029 6162 6160 Chester Co. PA 7
42 001 9999 9999 Adams Co. PA 042 029 6162 6160 Chester Co. PA 10
42 003 6280 9999 Allegheny Co. PA 042 029 6162 6160 Chester Co. PA 47
42 009 9999 9999 Bedford Co. PA 042 029 6162 6160 Chester Co. PA 4
42 011 6680 9999 Berks Co. PA 042 029 6162 6160 Chester Co. PA 5,596
42 015 9999 9999 Bradford Co. PA 042 029 6162 6160 Chester Co. PA 22
42 017 6162 6160 Bucks Co. PA 042 029 6162 6160 Chester Co. PA 3,036
42 025 0240 9999 Carbon Co. PA 042 029 6162 6160 Chester Co. PA 86
42 027 8050 9999 Centre Co. PA 042 029 6162 6160 Chester Co. PA 37
42 029 6162 6160 Chester Co. PA 042 029 6162 6160 Chester Co. PA 137,678
42 031 9999 9999 Clarion Co. PA 042 029 6162 6160 Chester Co. PA 5
42 033 9999 9999 Clearfield Co. PA 042 029 6162 6160 Chester Co. PA 5
42 035 9999 9999 Clinton Co. PA 042 029 6162 6160 Chester Co. PA 9
42 037 7560 9999 Columbia Co. PA 042 029 6162 6160 Chester Co. PA 13
42 041 3240 9999 Cumberland Co. PA 042 029 6162 6160 Chester Co. PA 53
42 043 3240 9999 Dauphin Co. PA 042 029 6162 6160 Chester Co. PA 60
42 045 6162 6160 Delaware Co. PA 042 029 6162 6160 Chester Co. PA 18,504
42 051 6280 9999 Fayette Co. PA 042 029 6162 6160 Chester Co. PA 5
42 057 9999 9999 Fulton Co. PA 042 029 6162 6160 Chester Co. PA 3
42 059 9999 9999 Greene Co. PA 042 029 6162 6160 Chester Co. PA 2
42 061 9999 9999 Huntingdon Co. PA 042 029 6162 6160 Chester Co. PA 19
42 063 9999 9999 Indiana Co. PA 042 029 6162 6160 Chester Co. PA 13
42 067 9999 9999 Juniata Co. PA 042 029 6162 6160 Chester Co. PA 8
42 069 7560 9999 Lackawanna Co. PA 042 029 6162 6160 Chester Co. PA 42
42 071 4000 9999 Lancaster Co. PA 042 029 6162 6160 Chester Co. PA 6,134
42 073 9999 9999 Lawrence Co. PA 042 029 6162 6160 Chester Co. PA 9
42 075 3240 9999 Lebanon Co. PA 042 029 6162 6160 Chester Co. PA 93
42 077 0240 9999 Lehigh Co. PA 042 029 6162 6160 Chester Co. PA 464
42 079 7560 9999 Luzerne Co. PA 042 029 6162 6160 Chester Co. PA 13
42 081 9140 9999 Lycoming Co. PA 042 029 6162 6160 Chester Co. PA 7
42 083 9999 9999 McKean Co. PA 042 029 6162 6160 Chester Co. PA 21
42 085 7610 9999 Mercer Co. PA 042 029 6162 6160 Chester Co. PA 14
42 087 9999 9999 Mifflin Co. PA 042 029 6162 6160 Chester Co. PA 6
42 089 9999 9999 Monroe Co. PA 042 029 6162 6160 Chester Co. PA 64
42 091 6162 6160 Montgomery Co. PA 042 029 6162 6160 Chester Co. PA 25,006
42 095 0240 9999 Northampton Co. PA 042 029 6162 6160 Chester Co. PA 200
42 097 9999 9999 Northumberland Co. PA 042 029 6162 6160 Chester Co. PA 19

Cinnamon Mueller
Highlight
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Res 
State

Res 
County

Res 
(C)MSA

Res 
PMSA

Residence State- County 
Name

Work 
State

Work 
County

Work 
(C)MSA

Work 
PMSA

Workplace State-
County Name Count

42 099 3240 9999 Perry Co. PA 042 029 6162 6160 Chester Co. PA 6
42 101 6162 6160 Philadelphia Co. PA 042 029 6162 6160 Chester Co. PA 7,810
42 103 5602 5660 Pike Co. PA 042 029 6162 6160 Chester Co. PA 2
42 107 9999 9999 Schuylkill Co. PA 042 029 6162 6160 Chester Co. PA 47
42 109 9999 9999 Snyder Co. PA 042 029 6162 6160 Chester Co. PA 2
42 111 3680 9999 Somerset Co. PA 042 029 6162 6160 Chester Co. PA 6
42 113 9999 9999 Sullivan Co. PA 042 029 6162 6160 Chester Co. PA 4
42 115 9999 9999 Susquehanna Co. PA 042 029 6162 6160 Chester Co. PA 19
42 117 9999 9999 Tioga Co. PA 042 029 6162 6160 Chester Co. PA 6
42 119 9999 9999 Union Co. PA 042 029 6162 6160 Chester Co. PA 5
42 121 9999 9999 Venango Co. PA 042 029 6162 6160 Chester Co. PA 9
42 125 6280 9999 Washington Co. PA 042 029 6162 6160 Chester Co. PA 15
42 127 9999 9999 Wayne Co. PA 042 029 6162 6160 Chester Co. PA 6
42 129 6280 9999 Westmoreland Co. PA 042 029 6162 6160 Chester Co. PA 5
42 131 7560 9999 Wyoming Co. PA 042 029 6162 6160 Chester Co. PA 6
42 133 9280 9999 York Co. PA 042 029 6162 6160 Chester Co. PA 112
44 005 * * Newport Co. RI 042 029 6162 6160 Chester Co. PA 14
45 019 1440 9999 Charleston Co. SC 042 029 6162 6160 Chester Co. PA 22
45 047 9999 9999 Greenwood Co. SC 042 029 6162 6160 Chester Co. PA 1
47 005 9999 9999 Benton Co. TN 042 029 6162 6160 Chester Co. PA 7
48 029 7240 9999 Bexar Co. TX 042 029 6162 6160 Chester Co. PA 9
48 085 1922 1920 Collin Co. TX 042 029 6162 6160 Chester Co. PA 10
48 113 1922 1920 Dallas Co. TX 042 029 6162 6160 Chester Co. PA 9
48 201 3362 3360 Harris Co. TX 042 029 6162 6160 Chester Co. PA 7
48 235 9999 9999 Irion Co. TX 042 029 6162 6160 Chester Co. PA 3
48 423 8640 9999 Smith Co. TX 042 029 6162 6160 Chester Co. PA 10
48 471 9999 9999 Walker Co. TX 042 029 6162 6160 Chester Co. PA 7
49 049 6520 9999 Utah Co. UT 042 029 6162 6160 Chester Co. PA 19
50 003 9999 9999 Bennington Co. VT 042 029 6162 6160 Chester Co. PA 3
51 013 8872 8840 Arlington Co. VA 042 029 6162 6160 Chester Co. PA 5
51 029 9999 9999 Buckingham Co. VA 042 029 6162 6160 Chester Co. PA 7
51 041 6760 9999 Chesterfield Co. VA 042 029 6162 6160 Chester Co. PA 14
51 059 8872 8840 Fairfax Co. VA 042 029 6162 6160 Chester Co. PA 42
51 117 9999 9999 Mecklenburg Co. VA 042 029 6162 6160 Chester Co. PA 4
51 191 3660 9999 Washington Co. VA 042 029 6162 6160 Chester Co. PA 24
51 760 6760 9999 Richmond city VA 042 029 6162 6160 Chester Co. PA 6
51 820 9999 9999 Waynesboro city VA 042 029 6162 6160 Chester Co. PA 14
53 033 7602 7600 King Co. WA 042 029 6162 6160 Chester Co. PA 4
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Res 
State

Res 
County

Res 
(C)MSA

Res 
PMSA

Residence State- County 
Name

Work 
State

Work 
County

Work 
(C)MSA

Work 
PMSA

Workplace State-
County Name Count

54 003 8872 8840 Berkeley Co. WV 042 029 6162 6160 Chester Co. PA 7
54 009 8080 9999 Brooke Co. WV 042 029 6162 6160 Chester Co. PA 6
54 027 9999 9999 Hampshire Co. WV 042 029 6162 6160 Chester Co. PA 7
54 049 9999 9999 Marion Co. WV 042 029 6162 6160 Chester Co. PA 5
54 061 9999 9999 Monongalia Co. WV 042 029 6162 6160 Chester Co. PA 8
54 107 6020 9999 Wood Co. WV 042 029 6162 6160 Chester Co. PA 4
55 073 8940 9999 Marathon Co. WI 042 029 6162 6160 Chester Co. PA 11
55 123 9999 9999 Vernon Co. WI 042 029 6162 6160 Chester Co. PA 3
55 125 9999 9999 Vilas Co. WI 042 029 6162 6160 Chester Co. PA 2

215,465

205,367

95%

64%

TOTAL WORKERS IN CHESTER COUNTY, PA:

TOTAL WORKERS IN CHESTER COUNTY, PA RESIDING IN PA:

TOTAL WORKERS IN CHESTER COUNTY, PA RESIDING IN PA / TOTAL WORKERS IN CHESTER COUNTY, PA:

WORKERS RESIDING IN CHESTER COUNTY, PA (137,678) / TOTAL WORKERS IN CHESTER COUNTY, PA:

Cinnamon Mueller
Highlight

Cinnamon Mueller
Highlight

Cinnamon Mueller
Highlight

Cinnamon Mueller
Highlight
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FIPS State Code of Residence

FIPS County Code of Residence

Residence County name and State abbreviation

Workplace area name and State abbreviation

Count Number of Workers 16 years old and over in the commuter flow

Source:  U.S. Census Bureau
Internet Release date:  March 6, 2003

Work State Modified FIPS State Code or Foreign Country/Area Code of Workplace
FIPS State codes have been extended to three characters by adding a leading zero.

Work PMSA FIPS Primary Metropolitan Statistical Area (PMSA) Code of Residence
This field contains the 4-digit code for the PMSAs designated June 30, 1999.
9999 Not in a PMSA
* Appears for counties in the six New England states for which more than one code is applicable.
bbbb This field is blank for workplaces outside the U.S. such as Puerto Rico or a foreign country.

Workplace State-
County Name

Work County FIPS County Code of Workplace
000 Appears in conjunction with codes for workplaces in Puerto Rico or a Foreign Country/Area.

Work MSA FIPS Metropolitan Statistical Area (MSA) or Consolidated Metropolitan Statistical Area (CMSA) Code 
of Residence
This field contains the 4-digit code for the MSAs and CMSAs designated June 30, 1999.
9999 Appears for nonmetropolitan areas
* Appears for counties in the six New England states in which more than one code is applicable.
bbbb This field is blank for workplaces outside the U.S. such as Puerto Rico or a foreign country.

Residence State- 
County Name

Res State

Res County
Res (C)MSA FIPS Metropolitan Statistical Area (MSA) or Consolidated Metropolitan Statistical Area (CMSA) Code 

of Residence
This field contains the 4-digit code for the MSAs and CMSAs designated June 30, 1999.
9999 Appears for nonmetropolitan areas
* Appears for counties in the six New England states for which more than one code is applicable.

Res PMSA FIPS Primary Metropolitan Statistical Area (PMSA) Code of Residence
This field contains the 4-digit code for the PMSAs designated June 30, 1999.
9999 Not in a PMSA
* Appears for counties in the six New England states for which more than one code is applicable.
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