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PhD, PE
Project: PennDOT Roundabout SPF Calibration
Subject: Summary Report

The Pennsylvania Department of Transportation (PennDOT) desires to use the roundabout safety
performance functions (SPFs) and crash modification factors (CMFs) from NCHRP Research Report 888:
Development of Roundabout Crash Prediction Models and Methods (NCHRP Research Report 888) for
network screening, project evaluations, and project safety optimization during design. To appropriately
use them, PennDOT must first calibrate them to Pennsylvania crash data.

This memorandum summarizes the results of this work order to calibrate as many SPFs from NCHRP
Research Report 888 as possible. It describes the models calibrated, the site selection and data collection
efforts, and the calibration process, resulting factors and how to apply them.

PREDICTIVE MODELS CALIBRATED

NCHRP Research Report 888 contains several safety performance functions (SPFs). These SPFs are
applicable to different parts of the project development process (i.e., planning or design) and range in
scope from all crashes at an entire intersection to specific crash types on individual legs. For calibrating
SPFs, the Highway Safety Manual states “For each facility type, the desirable minimum sample size for
the calibration data set is 30 to 50 sites.” It goes on to say, “Following site selection, the entire group of
calibration sites should represent a total of at least 100 crashes per year,” though in practice this is
sometimes interpreted as 100 crashes per dataset.

Given these criteria, the project team and PennDOT identified an initial set of SPFs for which these
minimum sample sizes could potentially be met. The project team reviewed data provided by PennDOT
for these SPFs to determine for which ones these minimum sample sizes might be met. This work was
summarized in the Site Verification and Sample Size Assessment memorandum submitted to PennDOT in
October 2020, which is attached to this memorandum. The results of this review showed that the
minimum sample sizes would not be met for most SPFs; however, it was determined in consultation with
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PennDOT staff to proceed with calculating calibration factors for some SPFswith a sample size below the
recommended minimums. The risk with using these smaller sample sizes is that the resulting confidence
interval for the calibration factors may be large, which would reduce the confidence with which it could
be applied. This is discussed further in the results section of this memorandum.

Table 1 presents the NCHRP Research Report 888 SPFs and identifies whether they were calibrated as
part of this Work Order.

Table 1 NCHRP Research Report 888 SPFs and Pennsylvania Calibration Status

Planning-Level Intersection Models

Urban Single-lane Yes
Urban Multilane Yes
Rural Yes

Design-Level Intersection Models

Single-lane (3 legs) Yes
Single-lane (4 legs) Yes
Multilane (3 legs) No
Multilane (4 legs) No

Design-Level Leg Models!

Entering-Circulating Crashes No
Exiting-Circulating Crashes No
Rear-End Crashes No
Single-Vehicle Approaching Crashes No
Circulating-Circulating Crashes No
Single-Vehicle Approaching and Circulating Crashes No
Total Crashes (Single-lane) Yes
Total Crashes (Multilane) No

1For some crash typesthere may be separate SPFs for multilane vs. single-lane roundabouts; however, they are not all listed here for
conciseness.

Calibration factors are presented in this report for all single-lane intersection-level models, as well as the
total crashes leg-level model. There are not enough multilane sites in Pennsylvania at this time to
calibrate any of the multilane models. Similarly, there are not enough crashes at all sites within
Pennsylvania to have a sufficient number of individual crash types, so the Total Crashes leg-level models
for single-lane roundabouts are the only leg-level SPFs that are calibrated.
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SITE SELECTION

PennDOT provided an inventory of roundabout sites within Pennsylvania. The project team evaluated all
single-lane sites noted as “Built” in the inventory to determine which sites would be used in the analysis.
This evaluation included reviewing each site’s opening date, geometry, crash history, and traffic volume
availability and is described further in Attachment “A.” The most common reason for a site being
excluded was that it had more than one circulating lane at any point within the roundabout. NCHRP
Research Report 888 classifies a roundabout with more than one circulating lane at any point as being a
multi-lane roundabout. This evaluation resulted in 43 sites being included in the final analysis.

DATA COLLECTION

The project team collected data from PennDOT sources when possible, and manually collected it from
Google Earth when it was not available from a PennDOT source, as noted below:

= Crash data - PennDOT provided crash data for all sites where the intersection type is listed
as “roundabout” on the crash report. The project team also obtained crash data from the
Pennsylvania Crash Information Tool (PCIT) for each site by using the map search to obtain
all crashes within 250 feet of the roundabout. The project team obtained and reviewed
crash reports for each PCIT crash that was not already accounted for in the PennDOT
provided data to determine if it was roundabout-related or not. Driveway-related crashes
on the approaches were excluded per NCHRP Research Report 888 parameters. The project
team assigned each crash to a leg of the roundabout using the crash reports.

= Annual average daily traffic (AADT) volumes — The project team obtained AADT volumes
for each approach of the sites from PennDOT when possible. New daily counts were
collected in January and February 2021 for one or more legs at ten sites. Since these counts
were conducted during the COVID-19 pandemic, they were adjusted up by approximately
20% based on a review of historical volumes at permanent counters around Pennsylvania.
Where a count was not available for a leg, it was estimated (typically assumed to be the
same as the opposite leg). Circulating AADT volumes by approach were estimated using the
same procedure used in NCHRP Research Report 888, developed by Hauer, et al.!

= Geometric variables — Number of legs, number of lanes, presence of right-turn bypass
lanes, the number of access points on each approach, the inscribed circle diameter, and the
presence of one-way outbound legs at ramp terminals were all collected using Google Earth
imagery.

APPLYING THE PREDICTIVE MODELS

The project team applied the applicable predictive models from NCHRP Research Report 888 to each site.
The spreadsheet delivered with this memorandum contains these calculations.

1Hauer, E., E. Pagitsas, B.T. Shin. "Estimation of Turning Flows from Automatic Counts.” Transportation Research Record
795. Transportation Research Board, National Research Council, Washington, D.C., 1981, pp. 1-7
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COMPUTING CALIBRATION FACTORS

For each crash prediction model, a calibration factor is computed per Appendix B of the Highway Safety
Manual Supplement. The factors are effectively calculated for each SPF as:

Observed Crashes
Predicted Crashes

Calibration Factor =

Kittelson used The Calibrator tool from FHWA to perform this calculation because The Calibrator also
provides statistical measures of the quality of the data and results. These measures were used to identify
and remove outliers, as well as assess the goodness-of-fit of the resulting calibration factors.

As noted in the Site Verification and Sample Size Assessment memorandum (Attachment “A”), the
available sample size for most SPFs is below the recommended minimum thresholds of 30 sites and 100
crashes. To help overcome this challenge, the project team has created some calibration factors that
represent combinations of sites. These combinations include:

= Planning-level Models — The urban and rural sites have been combined to create combined
calibration factors for the planning-level models. The unique urban and rural SPFs would
still be applied to sites as appropriate; however, each would use the same factor.

= Design-level Intersection Models — Combined calibration factors for fatal-injury (FI) and
property damage only (PDO) models have been created across three-leg and four-leg sites.
Similar to the planning-level models, the unique 3-leg and 4-leg SPFs would still be applied
as appropriate, but the combined calibration factor would be used for each.

= Design-Level Leg Models — Similar to the planning-level modes, the urban and rural sites
have been combined to create combined calibration factors.

The calibration factors resulting from these combinations have better goodness-of-fit measurements and
are therefore considered more reliable than the factors developed from the individual datasets.
However, even with the increased sample sizes from the combined datasets, the coefficient of variation
(CV), a measure of the goodness-of-fit, sometimes still exceeds the 0.15 threshold recommended in the
HSM User’s Guide.? The resulting 95% confidence intervals still sometimes span 1.0, indicating that a
factor shown as less than 1.0 may be higher than 1.0 (or vice versa). In these instances, using a calibration
factor of 1.0 may be more appropriate.

Table 2 presents the final sample sizes and resulting CV for each of the calibration factors. Entries shown
in bold contain the recommended minimum sample size and a CV below the recommended 0.15
threshold.

2Bahar, G.B. and E. Hauer. User’s Guide to Develop Highway Safety ManualSafety Performance Function Calibration Factors. National
Cooperative Highway Research Program. January 2014.

Kittelson & Associates, Inc. Harrisburg, Pennsylvania



PennDOT Roundabout SPF Calibration
March 25, 2021

Project #:19310.13
Page 5

Table 2 Sample Sizes by SPF

Planning-Level Intersection Models

Urban Single-lane

Total Crashes 30 89 0.252
FI Crashes 30 0.312
PDO Crashes 59 0.27%
Rural
Total Crashes 11 90 0.312
FI Crashes 20 0.382
PDO Crashes 70 0.39%
Combined Calibration
Total Crashes a1 179 0.13
FI Crashes 50 0.23?
PDO Crashes 129 0.14
Design-Level Intersection Models
Single-lane (3 legs)
FI Crashes 19 14 0.362
PDO Crashes 38 0.312
Single-lane (4 legs)
FI Crashes 21 34 0.302
PDO Crashes 89 0.352
Combined Calibration
Fl Crashes 40 48 0.242
PDO Crashes 127 0.13
Design-Level Leg Models
Total Crashes (Rural Single-lane) 39 90 0.262
Total Crashes (Urban Single-lane) 104 85 0.20%
Total Crashes (Combined Single-lane) 143 175 0.16

1CV = Coefficient of Variation. The recommended threshold is 0.15 or lower.
2For sites with small sample sizes, the project team calculated the CV using the overdispersion parameter (k) from the NCHRP

Research Report 888 models instead of the using the output provided by the Calibrator.

As noted in the table, the following calibration factors met the minimum sample size and goodness-of-fit

recommendations:

=  Planning-level Models (combined calibration)

o Total Crashes

o PDO Crashes

Kittelson & Associates, Inc.
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= Design-level Intersection Models (combined calibration)

o PDO Crashes

All other calibration factors did not meet these recommended criteria.

CALIBRATION FACTORS

Table 3 presents the final calibration factors. The factors shown in bold are all based on the
recommended minimum sample sizes and meet the recommended CV threshold. Their 95% confidence
intervals are also below 1.0. All other factors have lower levels of confidence and may vary more widely
when updated with additional sites and years of data. All calibration factors should be updated
periodically with new sites and years of data to increase their reliability and ensure they represent
current conditions in Pennsylvania.

Table 3 Calibration Factors

Planning-Level Intersection Models

Urban Single-lane 0.72 1.19 0.60
Rural 0.45 0.46 0.41
Combined 0.53 0.73 0.48

Design-Level Intersection Models

Single-lane (3 legs)

Single-lane (4 legs)

Combined Calibration

Design-Level Leg Models

Total Crashes (Rural Single-lane)

Total Crashes (Urban Single-lane)

Total Crashes (Combined Single-lane)

USE OF CALIBRATION FACTORS

The calibration factors will be published in an upcoming edition of Publication 638A — Pennsylvania Safety
Predictive Analysis Methods Manual. They are also included in analysis spreadsheets delivered with this
project. Spreadsheets are provided with each of the calibration factors above. However, given the small
sample sizes used in developing some of these factors, we recommend their use as follows:

Kittelson & Associates, Inc. Harrisburg, Pennsylvania



PennDOT Roundabout SPF Calibration Project #:19310.13
March 25, 2021 Page 7

Planning-Level Models

We recommend that the combined calibration factor be used for urban and rural sites. We also
recommend that PennDOT predict crashes by severity as follows, which is consistent with guidance
provided in the HSM:

1. Predict total crashes using the calibration factor from Table 3 (0.53).
2. Predict Fl and PDO crashes using the uncalibrated NCHRP Research Report 888 models.

3. Sum the results of Step #2 and then determine the proportions of that sum represented by Fl
and PDO crashes, respectively.

4. Apply the proportions from Step #3 to the calibrated prediction of total crashes in Step #1 to
determine the predicted number of crashes by severity.

The steps described above are applied in the “RecommendedUse” sheets in the included Excel
spreadsheet tool. The calibration factors for PDO and Fl crashes are applied individually in the other
sheets in the Excel file. Note that when using these other sheets that the PDO and Fl crashes will not
add up to the total crashes. The use of these other sheets is not recommended since the factors do not
meet the recommended statistical criteria. An example application of the recommended procedure is

provided later in this memorandum.

Design-Level Intersection Models

We recommend that the combined calibration factor for PDO crashes be used for 3-leg and 4-leg sites.
We recommend that 1.0 be used as the calibration factor for Fl crashes since this factor does not meet
the minimum recommended statistical criteria, its 95% confidence interval spans 1.0, and the resulting
calibration factor from the separate 3-leg and 4-leg datasets is sometimes above 1.0 and sometimes
below 1.0. These are the calibration factors used in the included Excel spreadsheets.

Design-Level Leg Models

We recommend that the combined calibration factor be used for urban and rural sites. While this factor
does not meet the minimum recommended statistical criteria, it is close and it follows a trend for total
crashes to be below 1.0, as seen in the planning-level intersection model calibration factors. This is the
calibration factor included in the included Excel spreadsheets.

EXAMPLE APPLICATION

The following example application demonstrates the Planning-level model application process using the
combined calibration factor from Table 3.

Site A has the following characteristics:

Kittelson & Associates, Inc. Harrisburg, Pennsylvania
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= Urban single-lane roundabout (i.e., one circulating lane through the entire roundabout)
= 4legs

= Combined entering AADT on both major street approaches = 10,700 vehicles/day

= Combined entering AADT on both minor street approaches = 5,800 vehicles/day

Step #1 - The total number of predicted crashes is calculated as follows using equation 6-3 from NCHRP
Research Report 888 and the calibration factor from Table 3:

Np,Total — e(—5.604-9) % 10,7000.3274 % 5,8000'396 * eO*—O.8681 *0.53
Ny rotar = 1.26 crashes/year

Step #2 — Fl and PDO crashes are predicted using the uncalibrated version of equation 6-3 from NCHRP
Research Report 888:

Ny gy = e(=8:6597) 4 1(),70005271 « 5,80(003505 4 g0*=0.7317 4 1
N, r; = 0.48 FI crashes/year
Ny ppo = €(755319) + 10,70002653 x 5,800042%% x g0+=0-9260 4 1
N, ppo = 1.92 PDO crashes/year

Step #3 — Sum the results of Step #2 and then determine the proportions of that sum represented by FI
and PDO crashes, respectively:

b 048
TOPFL =048+ 1.92)

PTOpPDO == 1 - 0.20 = 0.80

Step #4 — Apply the proportions from Step #3 to the calibrated prediction of total crashes in Step #1 to
determine the predicted number of crashes by severity:

Ng; = 0.20% 1.26 = 0.25 Fl crashes/year
Nppo = 1.26 —0.25 = 1.01 PDO crashes/year

The resulting prediction is 1.26 crashes/year at Site A, with 0.25 FlI crashes/year and 1.01 PDO
crashes/year. These numbers are found in the “SPF Predicted Crashes/Year” columns in the included
spreadsheet as shown below:

Kittelson & Associates, Inc. Harrisburg, Pennsylvania
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Results
T
Minor Enter | Number
Number | Major Entering Eitielis crash | of years |Calibratio\| SPF Predicted Crashes/Year | B Estimated Crashes/Year
of Legs AADT g count if | forcrash| Factor
AADT ilabl t
e | Total  |FI PDO  [Toal |Fl PDO
4 10,700 5,800 5 4 0.53) 1.26 0.25 1.01 1.25 0.33 1.10

This analysis can be taken one step further for existing roundabout sites by combining the predicted
results with observed crash data using the empirical Bayes (EB) method. This is accomplished by entering
the number of observed crashes at the roundabout in the “Enter crash count if available” column and
the number of years represented by that crash data in the “Number of years for crash count” column in
the included spreadsheet. The analyst would then use the results from the “EB Estimated Crashes/Year”
results in the spreadsheet, as shown below. Note that in this case, the “EB Estimated Crashes/Year”
results are similar to the observed number of crashes, indicating that this site is performing as it would
be expected to over the long-term.

Results

— Enter | Number l
Number | Major Entering - crash | of years |Calibration| SPF Predicted Crashes/Year | EB Estimated Crashes/Year
of Legs AADT count if | forcrash | Factor
AADT %
maseson | hamens Total _ |FI PDO  |[Total |FI PDO
4 10,700 5,800 ) 4 0.53 1.26 0.25 1.01, 1.25 0.33 1.10
FUTURE WORK

As noted in this report, the sample size available for most of the calibration factors was below the
recommended minimum threshold. This was due to the number of available sites, as well as the crash
history at the sites (e.g., 18 of the study sites had three years or fewer of available crash data). As
PennDOT continues to build more roundabouts and as the existing roundabouts gain a longer crash
history, it will be possible to expand the available sample for developing Pennsylvania calibration factors,
which could result in more refined factors with higher confidence levels. Eventually, as sites are added,
additional models not presented here (i.e., multilane roundabout models) could potentially be calibrated,
further expanding PennDOT’s analysis capabilities.

The analysis database could be updated and re-evaluated at various frequencies depending on
PennDOT’s goals. For instance, the Urban Planning-level Intersection total crash model may only need
one or two more years of crash data to meet the minimum recommended sample size; however, it will
likely take more years before the sample size threshold is met for the FI crash model or any of the rural
models. Additionally, time trends may occur in the crash data that should be captured in updated
calibration factors. Therefore, updating the analysis database every three-to-five years may provide
sufficient time to potentially calibrate one or more models with an adequate degree of confidence, while
also updating the existing calibration factors to capture recent time trends in the crash data.

Kittelson & Associates, Inc. Harrisburg, Pennsylvania
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PhD, PE

Project: PennDOT Roundabout SPF Calibration

Subject: Site Verification and Sample Size Assessment

The Pennsylvania Department of Transportation (PennDOT) desires to use the roundabout safety
performance functions (SPFs) and crash modification factors (CMFs) from NCHRP Research Report 888:
Development of Roundabout Crash Prediction Models and Methods for network screening, project
evaluations, and project safety optimization during design. To appropriately use them, PennDOT must
first calibrate them to Pennsylvania crash data. The goal of this work order is to calibrate as many SPFs
from NCHRP Research Report 888 as possible. This memorandum evaluates the potential sample sizes
available for calibrating the NCHRP Research Report 888 SPF based on data provided by PennDOT and
collected by the project team.

SITE VERIFICATION

The first step in assessing sample sizes is to determine the number of viable locations. To do this, the
project team evaluated the following factors at the sites identified as “Built” in the roundabout
inventory provided by PennDOT (“PA Roundabouts Locations (Public) -July 9 2020” Excel file):

=  Opening Date — The site must have been constructed and open to traffic by January 1, 2019
in order to have a full year of available crash data. Only sites with a “Roundabout Open to
Traffic” date in the PennDOT inventory prior to this day were included. This step narrowed
the potential list of locations to 52 sites.

= Geometric Consistency — Each site was reviewed using Google Earth aerial and Street View
imagery to confirm its geometrics fit within the parameters of the NCHRP Research Report
888 SPFs, as well as to confirm the number of legs and circulating lanes listed in the
PennDOT inventory. This review resulted in eight sites being excluded for the following
reasons, leaving the project team with 44 sites.

o Having five-legs — The NCHRP Research Report 888 SPFs are only applicable to 3-leg
and 4-leg sites
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o Having more than one circulating lane at any point in the roundabout - NCHRP
Research Report 888 classifies a roundabout with more than one circulating lane at
any point as being a multi-lane roundabout

=  Potential Crash Outlier — One site, SR 0222 & SR 0662 was removed as a potential outlier. It
had at least 17 crashes in the one year it was opened. No other site averaged more than 4.5
crashes/year. This suggests that something unusual is occurring at this site which could
skew the results of the calibration process.

= Traffic Volume Availability — In order to apply the SPFs, annual average daily traffic (AADT)
volumes for major and minor roads must be available. The project team reviewed traffic
count information in PennDOT’s TIRe system (https://gis.penndot.gov/TIRe) for each site to
determine whether volumes were available on each leg for at least one year since the site
opened as a roundabout. This review found that:

o 18sites have AADT data for at least one year for all legs in the study period.

o 9 sites have AADT data for at least one year for all legs, but at least one leg has
AADT data from before the site was a roundabout. In these cases, it may be possible
to adjust the “before” volumes to represent “after” construction conditions.

o 3 sites have AADT data for all but one leg of the roundabout. It may be possible to
estimate the AADT for the missing leg at these sites, if necessary.

o 8sites have AADT data for the major road approaches only.

o 5 sites have no counts that the project team could find at all.

The 30 sites described in the first three bullets may be usable without further data collection, pending a
more detailed review of the sites with counts from before construction. Having complete data at all
these sites would be preferable. The 13 sites in the last two bullets will need additional data to be used
in this project. PennDOT has indicated that there may be additional counts available beyond what is
found in TIRe and that, if necessary, additional counts could be conducted for this project. Further, the
project team has not reached out to local agencies for count data, yet. Given this, no sites have been
excluded for lack of traffic volume data, yet.

SAMPLE SIZE ASSESSMENT

To assess the potential sample size available for each desired SPF, the project team completed the
following steps:

= (Classified each site as being urban or rural — This was accomplished by determining whether
each site was located inside or outside of a PennDOT designated urbanized area?, which we
understand to use a similar definition as NCHRP Research Report 888.

1 Urbanized area boundaries obtained from PennDOT Open GIS Data: https://data-

pennshare.opendata.arcgis.com/datasets/urban-areas.

Kittelson & Associates, Inc. Harrisburg, Pennsylvania
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= Obtained crash data by KABCO severity for each site — PennDOT provided crash data for all
sites where the intersection type is listed as “roundabout” on the crash report. The project
team also obtained crash data from the Pennsylvania Crash Information Tool (PCIT) for each
site by using the map search to obtain all crashes within 250 feet of the roundabout.

o As afirst step in cleaning the PCIT crash data, the project team identified which
crashes from PCIT overlap with the crashes provided by PennDOT. The remaining
unique crashes from PCIT will be further evaluated in the next phase of the project
to determine if they are related to the roundabout intersection.

Based on this work, Table 1 summarizes the estimated potential sample sizes for 12 of the SPFs
developed for NCHRP Research Report 888. These SPFs are identified by use of underline font in the last
three columns of the table. For example, one design level SPF predicts fatal-and-injury crashes for
single-lane 3-leg roundabouts.

Table 1 Potential Sample Sizes for NCHRP Research Report 888 SPFs

# of Crashes!

Fatal/Injury (KABC) PDO (O)

Planning Level Intersection Models

Urban Single-lane 32 85-125 29-44 56-81

Rural 11 87-125 18-33 69-92
Design Level Intersection Models

Single-lane (3 legs) 18 49-712 13-24 36-47
Single-lane (4 legs) 25 123-179? 34-53 89-126

Leg Level Intersection Models

Total Crashes (Urban) 115 85-125 N/A - Leg-level models are based on total
Total Crashes (Rural) 39 87-125 crashes only

The low number in the range of crashes shown is obtained from the data provided by PennDOT (i.e., crashes noted in the crash data as occurring at
a roundabout). This is assumed to be the minimum sample size. The high number in the range includes the crashes provided by PennDOT, plus
additional crashes within 250 feet of the intersection obtained from PCIT. This higher number will likely decrease as these crashes are investigated
further but represents a potential maximum sample size.

2There is not a design level intersection SPF for all severities.

For calibrating SPFs, the Highway Safety Manual states, “For each facility type, the desirable minimum
sample size for the calibration data set is 30 to 50 sites.” It goes on to say, “Following site selection, the
entire group of calibration sites should represent a total of at least 100 crashes per year,” though in
practice this is sometimes interpreted as at least 100 crashes per dataset. Table 1 shows that these
minimum sample sizes are met, or nearly met, for the following SPFs (also shown in green cells above):

= Planning Level

o Urban Single-lane (all severities)
= Design Level

o Single-lane (4-legs) — PDO crashes only (# of sites is slightly below minimum)
= Leglevel

o Total Crashes (Urban)

o Total Crashes (Rural)

Kittelson & Associates, Inc. Harrisburg, Pennsylvania
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Calibration factors could still be calculated for sites with a sample size below the recommended
minimums. The risk with using a smaller sample size is that the resulting confidence interval for the
calibration factor may be large, which would reduce the confidence with which it could be applied.

One approach this project could take would be to calibrate the 12 SPFs listed in Table 1. PennDOT could
then determine which calibration factors have a sufficiently small-enough confidence interval for their
intended applications. The spreadsheets and databases created for this project could then be updated
in later years when there are more crashes and sites that can be added. The updated databases could
then be used to obtain calibration factors with a smaller confidence level.

A second approach this project could take for the four design-level SPFs is to create a calibration factor
that is applicable to the total prediction of the separate SPFs (i.e., the Fatal/Injury SPF and the PDO SPF
are separately calculated, their results are added to produce a predicted total crash frequency, and
then the calibration factor is applied to this predicted total crash frequency). In this situation, the
separately predicted Fatal/Injury and PDO results would not be used. Instead, only the predicted total
crash results would be used.

Kittelson & Associates, Inc. Harrisburg, Pennsylvania



