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[bookmark: _Toc484172410] Introduction
As previously discussed in previous project reports, the general objective of this project is to characterize the average timeline for when the Pennsylvania Department of Transportation (PennDOT) is notified of incidents requiring highway closures along Primary Interstate Highway I-76, I-80, I-81, and I-95, and Auxiliary Interstate Highway I-78 and I-83 throughout the Commonwealth of Pennsylvania. PennDOT provided electronic copies of the RCRS logs for the highways of interest as of Tuesday, November 22, 2016, so data collection efforts have focused on contacting county 911 call centers throughout the Commonwealth of Pennsylvania. The results from these data collection efforts to date have informed the decision-making regarding how the data is post-processed for development of an integrated framework for comparing the PennDOT RCRS and county 911 datasets.
[bookmark: _Toc484172411]Integrated Framework For Pairing PennDOT RCRS to County 911 Records
As part of initial efforts to develop an integrated framework that will be used to pair the different datasets in this project, the research team went about manually pairing a small subset of PennDOT RCRS records. Initially, this consisted of matching the first 100 records in the PennDOT RCRS to the corresponding county 911 logs. Since the typical definitive match rate was approximately 1/3 of the examined records, this was expanded to approximately 300 records so that the first 100 matches were encountered. Data from the following counties was included in the first 100 matches: Lehigh, Luzerne, Lebanon, Berks, Lackawanna, Schuylkill, Northampton, and Susquehanna. This exercise was performed prior to the February in-person meeting (Friday, February 3rd, 2017) between the Temple research team and PennDOT project team. During this meeting, a number of pertinent questions were answered regarding filtering of the PennDOT RCRS data. As a result, the aforementioned pilot study was repeated with the new filter criteria (i.e., entries with status of “Closed”, “Lane Restriction”, “Ramp Closure”, and “Ramp Restriction”), which changed the total number of pertinent PennDOT RCRS entries from approximately 21,000 entries to approximately 9,000. This changed the entries that were examined to determine first 100 matches.
The goal of this initial data pairing pilot study was to compare the nature of the data provided by the RCRS in relationship to records provided by the different 911 call centers. This would allow the research team to identify the most appropriate data necessary to develop the integrated framework. As data collection has progressed, it has become obvious that there is a wide range in the type of information provided by each of the 911 call centers throughout the Commonwealth of Pennsylvania (Fig. 1). So it was important to identify what information was typically provided by most call centers and what data would prove the most useful to manually pair data. Data pre-processing efforts could then focus on ensuring the necessary data is in place as a more thorough data analysis is performed for future project tasks.
Based on the manual pairing efforts from the initial pilot study, the following parameters were noted as critical in being able to identify with confidence any matches between PennDOT RCRS and county 911 entries: Date/timestamp, GPS coordinates, location, and incident type. This set of information would allow filtering to occur initially on date/time by defining a threshold time period around each PennDOT RCRS entry. For manual pairing, the location field in the spreadsheet would then allow filtering to take place by mile marker along the highway of interest. This process is accurate but labor intensive and inefficient for scale up to the large number of entries in the PennDOT RCRS data. Future automated pairing efforts will benefit tremendously from the use of GPS coordinates to trace the location of entries in the 911 county records. The PennDOT RCRS records fortunately already include this information. However, the majority of the 911 call centers were unable to provide this data as of the date of submission of this Task 2 report (Table 1). Given the large impact on efficiency, the bulk of future normalization efforts will focus on acquiring GPS data whenever possible for all 911 call center datasets. The final field in the normalization process is incident type. This is beneficial because for a number of counties, the 911 call center data was not pre-filtered for the necessary incident types highlighted by PennDOT at the February in person meeting and March conference call (Thursday, March 16, 2017).
Once the specified normalized fields were determined, efforts focused on developing an efficient algorithm for developing normalized datasets for all county 911 records received. Figure 2 presents an example of a normalized data file for Susquehanna County. For the normalization process, the original county records were placed into a single Microsoft Excel® file. If the original records were spread across multiple files or sheets in a single spreadsheet file, all data was manually sorted into the same file. Any files in a .pdf or .txt format were read into a single Excel® file. These Excel® files were then parsed and all column headers were removed. The file was then revised using a custom developed script written in the programming language Python. The code utilizes the “Pandas” Python library to read and write Excel® files and manipulate the rows and columns of the data. Rules were developed for each individual county to format the pertinent columns within each spreadsheet in a consistent manner. For example, after each county Excel® spreadsheet has passed through the Python code, all normalized times have the format YYY-MM-DD HH:MM:SS no matter what was provided in the original source format. When provided (or manually resolved), the latitude and longitude of the GPS coordinates were formatted to 6 decimal places (approximately 0.1 m resolution). Mile markers, if present in the location fields of the original data files, were identified automatically by the Python code and reported to the nearest 0.1 mile. The textual information (including any street addresses if applicable) was also passed along to the normalized data spreadsheet. Finally, if the county listed incident type, it was identified by the Python code and passed directly to the normalized data file with no further processing. In cases where some of the desired normalized information was not provided, the columns were still included in the revised normalized spreadsheet but were left blank for potential future updates with revised data. The remaining columns in the normalized data represent the raw records before normalization, and as such vary from county to county. This was included so that the raw, unmodified data would be conveniently available when reviewing the effects of the normalization process. The final step in the Python code is to write the newly formatted data file to an Excel® data file.
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[bookmark: _Ref474835263]Figure 1. Examples of logs provided by (top) Dauphin County (middle) Montgomery County, and (bottom) Cumberland County
[bookmark: _Toc484172412]Current Status of Data Normalization and Continued Data Collection Efforts
As previously noted, future automated pairing between PennDOT RCRS records and county 911 records will rely on GPS coordinates. Based on the initial efforts of the Temple research team, there was no better approach than using date/timestamp in combination with GPS coordinates whereby automation would provide the level of fidelity necessary to make definitive matches. The PennDOT RCRS records already completely provide GPS coordinate information for all entries. However, the majority of the 911 call centers were unable to provide this data as of the date of submission of this Task 2 report. Table 1 summarizes the current statues of the data normalization efforts. Included for each county entry in Table 1 is the total number of RCRS records for a given county based on the previously agreed upon status filters. Given that future automation efforts rely on GPS information, the bulk of recent normalization efforts have focused on acquiring GPS data whenever possible for all 911 call center datasets. The following sections highlight the efforts involved in procuring this information from county emergency dispatch centers.
[image: ]
Table 1. Current data normalization status for all counties.

[bookmark: _Toc484172413]Pennsylvania State Police Data
In addition to efforts related to GPS data at Dauphin County, the Temple research team also underwent efforts to procure Pennsylvania State Police (PSP) data. Both Philadelphia and Delaware counties contain a significant share (over half) of the RCRS records provided by PennDOT. Both these county 911 call centers transfer any calls related to highway incidents to the local PSP troop and do not maintain records regarding dispatching of emergency personnel nor incident type. Therefore, this information must be requested directly from PSP. When notified of this matter during the in-person meeting between the Temple research team and PennDOT project team, it was determined that it may be difficult to acquire this data and that the project should proceed as if this data may not be procured in a timely manner. Therefore, the Temple research team has continued with data normalization efforts, but has also contacted the local PSP Troop K offices who handle Philadelphia County to inquire about any incident logs maintained at their offices. This attempted contact has occurred via phone over a time period starting Monday, March 27, 2017 and continuing to the date of the Task 2.1 deliverable report. No data has been procured as of this time, but efforts will continue in the future. Initial efforts with the pilot study did not demonstrate significant differences in average response times based on the initial 30+ matches when compared to 100 matches between RCRS data and county 911 records. So there is no evidence at this time that Philadelphia County or Delaware county data will significantly impact the project results. However, in an attempt to provide statistics across a thorough percentage of RCRS records, the Temple research team will continue to make efforts to acquire Philadelphia and Delaware county records.
[bookmark: _Toc484172414]Project Website & Data Repository (Task 2.2)
All the normalized datasets have been archived on an online repository server accessible by the Temple research team. The online website developed for Task 1.2 has been updated to allow the PennDOT project team access to the revised data files (in addition to the original data files as provided during the Task 1.2 deliverable). As before, this website is available via at https://www.isip.piconepress.com/projects/penndot_response_time/. Download of the normalized data files (and original data files) requires the username (penndot) and password (penndot_2017_response_time). As with Task 1.2, it is anticipated that this website will undergo continual revisions as additional data is provided by the remaining counties and as this data is normalized by the Temple research team.
[bookmark: _Toc484172415]Future Data Collection Efforts
As noted in the previous sections, data collection for this project continues based on the efforts to acquire all remaining county 911 logs, particularly those with a significant number of entries in the RCRS records (Table 1). Furthermore, the Temple research team plans to continue attempting to acquire GPS information for whichever counties have those capabilities. The Temple research team will also continue to reach out to local PSP troop centers to inquire regarding the availability of dispatch information along the highways selected for this study.
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Figure 2.  Examples of normalized logs for (top) Bucks County and (bottom) Susquehanna County.
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Montgomery County Department of Publi

Safety

Incident Summary Report for: 01/01/2016 to 12/31/2016

Location Latitude Longitude Municipality

01012016 234156  VEHICLE ACCIDENT 35 RT300 EXPY NB 40118834 75203504 Springfield Township.
010212016 162552  VEHICLE ACCIDENT/UNKNOWNINJURIES 3290 SCHUYLKILL EXPY WB. 40076246 75363832 Upper Merion Township
0110212016 16:47:11  VEHICLE ACCIDENT 3388 SCHUYLKILL EXPY WB 40017512 75217020 Lower Merion Township
010212016 1656557  VEHICLE ACCIDENT 3370 SCHUYLKILL EXPY WE 40034470 75242139 Lower Merion Township
010212016 19:2057  VEHICLE ACCIDENT/UNKNOWN INJURIES 1814 RT422 WB 40186206 75518104 Upper Providence Township.

010022016 19:24:16  VEHICLE ACCIDENT /UNKNOWN INJURIES 1806 RT422 WB. 40196003 75526027 Limerick Township
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Highway Accidents on Interstate 81, Interstate 83 and Interstate 76

Received Date/Time

Location

01/02/2013
01/02/2013
01/02/2013
01/02/2013
01/02/2013
01/03/2013
01/03/2013
01/03/2013

12:47:12
13:33:24
13:57:20
15:28:47
15:38:55
01:08:41
02:45:35
15:40:28

HARRISBURG PK/I 81 S ONRAMP EXIT 52B ,MX CU
181 N 567 EXIT 57 MECHBG RT 114 ,SS CU

181 N 619 TO 650 ,EP CU;MM 64

181 N 567 TO 587 ,SS CU;MM 57.5

181N 619 TO 650 ,EP CU ;MM63

1818590 TO 607 ,HM CU; 60.4

181 N 608 EXIT 61 WERTZVILLE RD ,HM CU

181 S 282 EXIT 29 KING ST RT 174 ST CU

10/24/2016
1:44:27 PM
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# of RCRS

Nomalized Data

No.  County — omamcbar Comments
records  DatefTime Stemp Incident Type Location GPS
T Philadelphia 3826 Data collection ongoing (PSF referred)
2 Delaware 026 Data collection ongoing (PSP referred)
3 Montgomery E v v v v GPSprovided
4 York s12 Data collection ongoing
5 Bucks o2 v v v (GPS provided for a very small portion of data.
Data collection angoing (alzeady provided but lacks
¢ Duphin -2 key informatior) ey
7 Cumberland En v v GPS not pravided.
8 Cleafield 151 Data collection ongoing
9 Lehigh 148 v v v GPS not pravided.
10 Lugeme 1 v v v GPS not pravided.
1L Lebanon 109 v v v GPS not pravided.
12 Beks 0 v v v GPS not pravided.
13 Clston £l Data collection ongoing
14 Lackawanna £l v v v v GPSprovided.
15 Centee Ed Data collection ongoing
16 Franklin s Data collection ongoing (PSP referred)
17 Schuyliil % v v v GPS not pravided.
18 Monroe 7 Data collection ongoing (PSP referred)
19 Notthampton @ v v v GPS not pravided.
2 Susquehanna 52 v v v GPSmanually deterined.
2 Clasion 51 Data collection ongoing
2 Jefferson o Data collection ongoing
2 Mercer o Data collection ongoing
24 Columbia a1 Data collection ongoing (PSP referred)
25 Venwngo N Data collection ongoing
%6 Union Ed Data collection ongoing
27 Wotthumbedand 26 Data collection ongoing
2 Cabon sl Data collection ongoing
2 Montour It Data collection ongoing
3 Allegheny 0 v v v No secords in PennDOT RORS Data.
31 Beaver 0 v v v Mo secords in PennDOT RORS Data.
32 Chester 0 v v v v Notecords in PennDOT RCRS Dat; GPS provided.
3 Fulion 0 Ho records in PennDOT RORS Data.
34 Lancester 0 v v v Mo secords in PennDOT RORS Data.
35 Lawsence 0 Ho records in PennDOT RORS Data.
% Somerset 0 Mo secords in PennDOT RORS Data.
37 Westmoreland 0 No records in PennDOT RCRS Data.
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Time Lat Long Location Incident Type Date |Time| Location Type Incident Code Township
2013-01-01 01,1400 5B INT 95 50 SCUDDERS FALLS BR TRAFFICACCIDENT 01/01/13 01114 5B INT 95 50 SCUDDERS FALLS BR, 42 TRAFFIC ACCIDENT PD130010085  Lower Makefield Twp
2013-01-01 01:22:00 5B INT 95 1N M) TRAFFICACCIDENT 01/01/13 01:22 B INT 951NN TRAFFIC ACCIDENT PD130010034  Out of County
2013-01-02 19:56:00 5B INT 95 TO WB WOODHAVEN RD TRAFFICACCIDENT 01/02/13 19:56 5B INT 95 TO B WOODHAVEN RD, 22 TRAFFIC ACCIDENT PD130021253 Bensalem Twp
2013-01-0317:34:00 INT 95/€ OLD LINCOLN HY TRAFFICACCIDENT [01/03/13 17:34 INT 35/ OLD LINCOLN HY , 44 TRAFFIC ACCIDENT PD130031239  Middletown Twp
2013-01-0812:25:00 INT 95 RAMP/RT 413 TRAFFIC ACCIDENT 11/04/13 13:25 INT 95 RAMP/RT 413,25 TRAFFIC ACCIDENT PD130040862  Bristol Twp
2013-01-0412:28:00 B INT 95 TO NB T 413 TRAFFIC ACCIDENT(NON-CRITICAL) [01/04/13 13:28 NB INT 95TO NB RT 413,25 TRAFFIC ACCIDENT(NON-CRITICAL) PD130040666 Bristol Twp
2013-01-0412:33:00 INT 55 RAMPVETERANS HY TRAFFICACCID W/FIRE&INI (LOC)  [01/04/13 13:39 INT 35 RAMP/VETERANS HY, 25 TRAFFICACCID W/FIRE&INI (LOC)  PD130040685  Bristol Twp
2013-01-0814:09:00 INT 95 RAMP/RT 413 TRAFFIC ACCIDENT 11/04/13 1409 INT 95 RAMP/RT 413,25 TRAFFIC ACCIDENT PD130040724  Bristol Twp
2013-01-0817:33:00 £B WOODHAVEN RD WO INT 95 TRAFFICACCIDENT 01/04/13 17:33 £B WOODHAVEN RD WO INT 95,22 TRAFFIC ACCIDENT PD130041054 Bensalem Twp
2013-01-0818:14:00 S8 INT 95 50 RIVER TRAFFICACCIDENT 01/04/13 18:14 5B INT 95 50 RIVER, TRENTON TRAFFIC ACCIDENT PD130041113  Out of County
2013-01-0517:51:00 54T a0 TRAFFICACCIDENT 01/05/13 17:51 £XIT 40,25 TRAFFIC ACCIDENT PD130050873  Bristol Twp
2013-01-06 04:14:00 5B RT 1 SUPERHIGHWAY AT INT 95 TRAFFICACCIDENT 01/06/13 04:14 5B RT 1 SUPERHIGHWAY AT INT 35,44 TRAFFIC ACCIDENT PD130060140  Middletown Twp
2013-01-06 10:02:00 NB INT 95 AT WOODHAVEN RD TRAFFICACCIDENT 01/06/13 10:02 N8 INT 95 AT WOODHAVEN D, 22 TRAFFIC ACCIDENT PD1300§0276  Bensalem Twp
2013-01-06 12:33:00 S8 INT 95 NO STREET RD TRAFFICACCIDENT 01/06/13 13:33 5B INT 95 NO STREET RD, 22 TRAFFIC ACCIDENT PD130060432  Bensalem Twp
2013-01-06 15:06:00 S8 INT 95 TO 5B AT 413 TRAFFICACCIDENT 01/06/13 15:06 5B INT 95 TO 5B RT 413,25 TRAFFIC ACCIDENT PD1300§0572  Bristol Twp
2013-01-0714:18:00 INT 95/STREET RD TRAFFICACCIDENT 01/07/13 1418 INT 95/STREETRD 22 TRAFFIC ACCIDENT PD130070883  Bensalem Twp
2013-01-08 16:56:00 INT 95/STREET RD TRAFFICACCIDENT 11/08/13 16:58 INT 95/STREETRD 22 TRAFFIC ACCIDENT PD130081033 Bensalem Twp
2013-01-09 02:01:00 EB WOODHAVEN RD TO 58 INT 95 TRAFFICACCIDENT 01/05/13 02:01 £B WOODHAVEN RDTO 58 INT 95,22 TRAFFIC ACCIDENT PD130090056  Bensalem Twp
2013-01-09 08:28:00 5B INT 95 AT WOODHAVEN RD TRAFFICACCIDENT 01/05/13 08:28 5B INT 95 AT WOODHAVEN RD, 22 TRAFFIC ACCIDENT PD130090230  Out of County
2013-01-09 08:32:00 5B INT 95 50 STREET RD TRAFFICACCIDENT (01/05/13 08:37 5B INT 95 50 STREET RD, 21 TRAFFIC ACCIDENT PD130090235 Bensalem Twp
2013-01-09 09:30:00 B INT 85 TO TALCONY BRIDGE TRAFFIC ACCIDENT 01/03/13 03:30 NB INT 95 TO TALCONY BRIDGE TRAFFIC ACCIDENT PD130030346  Out of County





image6.png
Time Lat Llong | location |incidentType|  Date/Time Location Latitude | Longitude
2014-01-0217:08:16 41658700 -75.667000 207.01815 1/2/201417.08:16 2071815 41,6587 -75.667
2014-01-0311:29:30 41959570 -75.736630 230.0181N 1/3/201411:29:30 230181 N 41,95957  -75.73663
2014-01-0313:16:41 41917370 -75.731290 227.0181 5 1/3/201413:16:41 2271815 4191737 -75.73129
2014-01-0313:21:52 41.866380 -75.707680 223.01815 1/3/201413:20:52 2231816 4186638 -75.70768
2014-01-03 14:48:50 41691236 -75.680276 209.8181 N 1/3/201414:48:50 203 BIBLN 41691236 -75.680276
2014-01-16 18:00:32 41945530 -75.735920 229.0181N 1/16/201418:00:32 223181 N 41,94553  -75,73592
2014-01-18 10:20:44 41937370 -75.732776 228.4181N 1/18/201410:20:44 228 4181 N 41,93737 -75.732776
2014-01-1915:17:29 41914605 -75.731820 226.8181N 1/19/201415:17:29 226 BIBLN 41,914605  -75.73182
2014-01-28 17:49:54 41790790 -75.685880 217.01815 1/28/201417:49:54 2171816 4173073 -75.68588
2014-02-03 10:03:01 41705240 -75.670030 21101815 2/3/201410:03:01 2111815 4170524 -75.67009
2014-02-0310:51:20 41818680 -75.681420 213.01815 2/3/201410:51:20 2191815 4181868 -75.68142
2014-02-0405:33:20 41688073 -75.683995 203.5181 5 2/4/20145:33:20 20951815 41688079 -75.683995
2014-02-0503:52:20 41693600 -75.678230 210.0181N 2/5/20143:5220  210181N 41,6936 -75.67823
2014-02-0512:26:43 41681780 -75.688460 209.0181 5 2/5/201412:26:43 2091815 4168178 -75.68846
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20110101014914€5 [NULL NULL[NULL NULL[NULL [swr_[p1a1 [TRAFFIC/ TRANSPORTATION ACCIDENT_|NO INJURIES
20110101021901E5 [212 UL [PINE UL JsT st.__|paz1 [TRAFFIC / TRANSPORTATION ACCIDENT |NO INJURIES
20110101025741€5 |NULL NULL[NULL NULL[NULL [swr_[p1a1 [TRAFFIC / TRANSPORTATION ACCIDENT_|NO INJURIES
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2011010117024265 [2300 NULL__[cOLONIAL UL |RD. T [pia1 [TRAFFIC/ TRANSPORTATION ACCIDENT |NO INJURIES
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