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Executive Summary

Background and Context

Allegheny Portage Railroad National Historic Site (ALPO) is in southwestern Pennsylvania in Blair
and Cambria counties. The park protects the cultural resources that comprise the Allegheny Portage
Railroad and tells the story of its influence on the nation.

Prior to the 18™ century, the region of what is now ALPO was occupied primarily by Native
American groups and scattered European settlers who often fought each other for land.
Consequently, the area was extremely dangerous to settle with much of the area existing as dense
forest. During a relatively peaceful period, land was cleared for settlement. Settlers to the area were
initially searching for agriculture. As more settlers came to the region, gristmills, sawmills, and
distilleries were constructed along the steep, mountain streams flowing from the high plateau down
the front to the valleys below. Timber became valuable for building and heating homes and for
making charcoal to fuel the iron furnaces. During this period, much of the land was cleared. As coke
replaced charcoal in the iron-making process, the coal industry grew rapidly in Cambria and Blair
Counties. In the early nineteenth century, Pennsylvania began the State Works project to utilize the
waterways of the commonwealth for transportation. The first section of the Pennsylvania Canal’s
Main Line extended from Philadelphia to Hollidaysburg; the second section began in Pittsburgh and
extended east toward Johnstown. In between lay the vast expanse of the rugged Allegheny
Mountains. A team of engineers designed the Allegheny Portage Railroad, a system of horse-drawn
(later replaced by locomotives) rail lines and tiered incline planes which carried the canal boats
across the Alleghenies. The Allegheny Portage Railroad opened in March of 1834 and, although only
in operation for two decades, is still regarded as an engineering marvel and symbol of America’s
ingenuity and perseverance during the first steps toward western expansion.

Allegheny Portage Railroad was designated as a National Historic Site on August 31, 1964 in order
to preserve the history and remnants of the Allegheny Portage Railroad and interpret the
Pennsylvania Mainline Canal’s system of canals, railroads, and inclined planes and its impact on the
early development of the nation. The park extends across 40 miles and encompasses two main areas:
1) the Main Unit, which begins at the summit of the original portage, roughly 3 miles east of the
town of Cresson, and includes the Summit Area and Level 6, the Eastern Slope (Allegheny Front)
area (includes Inclines 6, 8, 9 and 10), Levels 8 through 10, and the Foot of Ten area; and 2) the
Staple Bend Tunnel Unit (SBTU), which includes Incline 1 and a portion of Level 2 and is located
southwest of the Main Unit. The total park acreage for 2010 was 1284 acres (520 ha).

Although this small park was established for the preservation of cultural resources, these resources
are embedded within the natural resources of the park, including forested mountains, streams and
other natural areas supporting a variety of wildlife, including rare or regionally important plant and
animal species. Understanding the structure and function of these ecosystems, as well as the lasting
impacts to them from past land use as humans began to reshape the land and extract its resources
through agriculture, logging, mining, damming, and other activities, is essential to maintaining both
the cultural and natural resources of the park for future generations (Marshall and Piekielek 2007).
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Several factors are important to remember when conducting natural resource condition assessments
of small cultural parks. First are the major objectives for park management, which are cultural in
nature and may conflict with natural resource management. Second, their small size makes these
parks extremely vulnerable to surrounding landscape change. Thus, it is important to understand the
history of the region and how this has affected natural resource condition.

Approach

ALPO is one of nine parks belonging to the National Park Service’s (NPS) Eastern Rivers and
Mountains Network (ERMN) selected for a Natural Resource Condition Assessment (NRCA). The
following NRCA for ALPO begins with an extensive review of the land-use history of the region.
Our approach utilizes a combination of historical land use and documentation to understand both the
potential and limitations of the natural resources within and around the park, followed by a review of
the current condition of those resources using the ERMN vital signs framework as a guide.

Both units of the park (Main Unit and SBTU) were assessed separately and the results were scaled up
to park-wide condition, if data was available for each unit. In many cases, data was limited, however,
and only a park-wide assessment was possible. We assigned reference conditions and threshold
values based on one or more of the following: 1) established NPS ERMN Vital Signs or NPS Air
Resources Division (ARD) condition categories for natural resources; 2) federal or state agency
regulations and criteria; 3) peer-reviewed research; or 4) best professional judgment and expert
guidance. In the case of federal or state agency regulations and criteria, we evaluated metrics based
on the percentage of measures attaining or exceeding the threshold values. All metrics were assigned
a rating of natural resource condition. In the case of multiple metrics or parameters, the condition
results were then combined (quantitatively, qualitatively, or heuristically) to provide an overall
condition rating for the natural resource. Trends in condition were determined, if consistent and
standardized long-term datasets were available. An estimate of the confidence in the assessment was
also provided. In most cases, trend analysis was not possible and confidence in the assessment was
often low to medium due to limited data.

CONFIDENCE IN

CONDITION STATUS TREND IN CONDITION ASSESSMENT

Resource is in Good L .
. Condition ﬁ Condition is Improving O
Wammants Moderate <}:> Condition is Unchanging O Medium

Concem

. Warrants Significant @ Condition is Deteriorating ’ Y |Low
Concem oL

High

ALPO Management Objectives and Cultural Resources
Park-wide management objectives are “to use, enhance, and preserve extant cultural resources and
natural resources within the National Park Service units and interpret associated stories that will
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enable visitors to understand why the Pennsylvania Canal and Allegheny Portage Railroad were
constructed, the technical challenge....and the human experience...” (NPS 1992). Parkwide
management objectives also specify “to protect and maintain natural diversity of plants and animals
outside of areas managed for primarily cultural resources or developed areas. In areas managed for
primarily cultural resources, to protect natural resources through the management of cultural
landscapes” (NPS 1992). Important cultural resources at ALPO include the following:

e Lemon House, a stone tavern located in the Historical Core of the Summit Area

e Engine House No. 6, an exhibit shelter reflecting the original building and housing exhibits,
as well as full-scale models of the internal workings and a section of track located near the
Lemon House

e Skew Arch Bridge, which was designed to cross over the Old Portage at the lower end of
Plane 6

o Allegheny Portage Railroad Trace/Inclined Planes 8, 9, 10 and Corridor

o Staple Bend Tunnel, which was the first railroad tunnel constructed in the nation and
declared a National Historic Landmark in 1994,

Threats to ALPO

The boundaries of ALPO are largely determined by the cultural resources of the park, resulting in a
narrow, linear park that is essentially bisected by the remnants of the Old Portage Railroad. As a
result, the park’s natural resources are under threat from fragmentation and invasive plant and animal
species. Past land use activities, including extensive logging, burning, and mining followed by a long
period of no physical disturbance to the landscape, have resulted in major shifts in forest community
composition, some of which include dominance of undesirable species. In addition, ALPQO’s location
downwind of suspected regional sources of mercury, sulfur, and nitrogen emissions, as well as the
large proportion of high-elevation forests within the park, makes ALPO highly susceptible to
enhanced atmospheric deposition. Additional regional threats to the park include suburban
development, Marcellus shale gas extraction and infrastructure, and wind turbines.

Current Condition of ALPO Natural Resources

NRCA Framework

Our approach utilizes the ERMN’s “vital signs’ framework for reporting natural resource condition
(Marshall and Piekielek 2007). This allows NPS to utilize these NRCA results in conjunction with
ERMN’s long-term monitoring, especially since the latter is intended to evaluate trends in condition.
This report also allows one to identify gaps in existing data for the park. Several of the ERMN vital
signs not included in this assessment were lacking data for ALPO or had very limited data where
only heuristic or qualitative assessments were possible. The natural resources and indicators chosen
for the ALPO NRCA are shown below. Indicators that correspond directly to the ERMN vital signs
are shown in color. Those in white were included primarily because of their importance and
relevance to ALPO.
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ALPO NRCA RESOURCE & INDICATORS

REGIONAL LOCAL PARK RESOURCES
[ A |
Air Quality Weather and Climate] [Water Quality Ecosystem Integrity [ |Biological Integrity Landscapes
Ozone Precipitation Core Water Forest/ Wood/ Species of Concern Land Use,
Visiblity Trends Chemistry Shrubland Bat Communities Patterns, and
Wet Deposition Temperature Aquatic Grasslands Bird Communities Fragmentation
Mercury Trends Macroinvertebrates Wetlands Amphibians and
Deposition Reptiles
Night Skies Mammals
Soundscapes Non-native Invasive
Animals
Non-native Invasive
Plants
Air Quality

Air pollution can be a serious threat to both natural and cultural resources, causing injury to sensitive
plant species, acidifying waterways, eroding buildings and monuments, leaching nutrients from the
soil, and reducing visibility. The NPS Air Monitoring Program focuses primarily on visibility, ozone,
and atmospheric deposition and includes air monitoring stations throughout the nation. For the ALPO
NRCA, we included ozone, visibility, wet deposition of nitrogen and sulfur, and mercury deposition.
We also evaluated night skies and soundscapes. We used information from the NPS ARD guidance
to report current condition, if on-site monitoring data was not available (e.g., ozone, visibility). We
did include regional trends reported by NPS ARD for parks with on-site monitoring (NPS ARD
2010). For air quality parameters monitored within the park (wet deposition of nitrogen, sulfur, and
mercury), we supplemented the interpolated estimates with these park-specific results and used the
latter to estimate trends.

ALPQ’s air quality for ozone warrants moderate concern with an improving trend. Visibility at the
park warrants significant concern with an unchanging trend. Wet deposition of nitrogen, sulfur, and
mercury also warrant significant concern but conditions are improving for nitrogen and sulfur
whereas trends in wet mercury deposition are unchanging. Night skies are considered to be of
moderate concern. Soundscapes were not assigned a condition for ALPO due to the lack of data for
the park.

Weather and Climate

We did not conduct a condition assessment on weather and climate, primarily because these
indicators represent drivers of change in the condition of natural resources. Rather, we reported the
trends in precipitation and temperature data collected from the nearest monitoring location with the
longest period of record of data collection that was most representative of park conditions. The trend
arrows also differ from the standard terminology used in this NRCA, because an increase or decrease
in precipitation or temperature does not necessarily coincide with improving or deteriorating
condition. These indicators serve a very important purpose in understanding the effects of climate
change on both terrestrial and aquatic ecosystems at multiple scales from communities to populations
of species and even individual organisms. Precipitation and temperature trends indicate that ALPO
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has been experiencing milder winters with less snow cover. The lowest recorded temperature during
the calendar year increased throughout the entire period of record, while the number of sub-zero days
decreased. Thus, the coldest days of the year are becoming warmer. In accord with these milder
temperatures, the growing season length has increased. Although the cumulative annual precipitation
has remained roughly the same, all precipitation in the form of snow is decreasing. These changes
can have substantial impacts to aquatic and terrestrial plant and wildlife communities, affecting
multiple factors related to overall population success, including life cycles, adaptive strategies,
reproductive health, range expansion and contraction, competition with invasive species, etc. We
recommend continued monitoring to provide important context for interpreting results from other
natural resources condition assessments.

Water Quality

Past land use has substantially impacted water quality at both the Main Unit and SBTU. Historical
land use in and around the headwaters of Blair Gap Run and Bradley Run included surface and
subsurface mining activities, resulting in several acidic and net-alkaline seeps throughout this area.
The SBTU has been severely impacted by mining activities; with many of its small drainages
resulting from acidic abandoned mine drainage and iron mounds. Water chemistry, overall, suggested
rankings of good condition at the Main Unit and moderate to significant concern at the SBTU. The
aquatic macroinvertebrate community ranked the mainstem of Blair Gap Run as moderate concern,
while two tributaries were considered to be in good condition. Like the water chemistry parameters,
biological condition in the headwater reaches of the Summit Area were largely of significant
concern. Long-term monitoring by the ERMN will provide important water quality information,
including trends in condition, for this indicator. As aquatic macroinvertebrates represent a more
reliable and robust indicator of water quality than discrete water chemistry measurements, the overall
water quality rating for the Main Unit is based primarily on the BMI results, which corresponds to
moderate concern. Water quality is recognized as an important vital sign with water chemistry and
aquatic macroinvertebrates being monitored regularly by the ERMN. We recommend these
monitoring activities continue in order to protect these valuable resources. Although the impacts
from AMD are of significant concern, steps to correct these impacts are typically beyond the
available resources of park managers. Thus, we recommend the park continues to work with local,
state, and federal agencies to assist in remediation efforts.

Ecosystem Integrity

Past land use activities have resulted in major shifts in forest community composition, some of which
include dominance of undesirable species. While most forest associations within ALPO ranked good
for floristic quality, all associations contain non-native, invasive species, as well as several other non-
target invasive and weedy species that could potentially become problematic. It is likely these areas
will decrease in quality if measures to control invaders are not undertaken or continued. For these
reasons, the condition of Forest/Wood/Shrubland habitats within the park warrants moderate
concern. Specific measures of grassland metrics indicated mixed condition ratings indicating an
overall rating of moderate concern. Although grasslands are an important natural resource that
provide habitat for declining bird populations, the steep terrain and dense forests covering much of
the park severely limits the ability of park management to establish and maintain sufficient patch
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sizes to support breeding grassland bird populations. Therefore, we recommend that the focus remain
on optimizing the habitat quality of the existing grassland patches around the Lemon House. Minimal
information exists regarding wetlands. In order to properly address concerns for this critical resource,
multi-year monitoring is necessary. This is especially important considering many of the wetlands
throughout the park have been invaded by aggressive plant species. The condition of ALPO wetlands
warrants moderate concern. Several wetland types supported target invasive species, suggesting
condition will most likely decline in the future if control measures are not included in management
plans. We recommend control measures be put in place or maintained in forests and wetland
communities to prevent the further spread of both undesirable understory species and non-native
invasive species.

Biological Integrity

Biological integrity indicators were rated across a variety of condition levels. Four species of concern
were inventoried within the park. These species received an overall rating of moderate concern given
their low population numbers within the boundary of the surveyed areas, although brook trout and
crayfish populations at the Main Unit were considered good. Northern myotis was considered to be
of significant concern. Additional surveys to assess the bat community as a whole also found
declining populations and diversity of bats using the Staple Bend Tunnel as a winter hibernacula and
also warranted significant concern while bat diversity park-wide was rated as moderate concern. The
Bird Community Index (BCI) was used to evaluate the avian community, both for streamside birds at
the Main Unit and for Breeding Bird Atlas (BBA) surveys regionally. BCI scores rated the Main Unit
as good and the surrounding region as moderate concern with and unchanging trend. Reptiles and
amphibians and mammal communities warranted moderate concern because only 67% of expected
reptile and amphibian species and only 42% of expected mammal species were found to be in the
park. Four species were monitored as non-native invasive species indicators, which included
hemlock woolly adelgid, gypsy moth, brown trout, and crayfish. Gypsy moths occur at low levels
within the park and were considered good. Non-native crayfish were not found within the park and
levels of native crayfish populations were also good. Brown trout are known to occur just outside the
boundary of the park resulting in a rating of moderate concern. Additionally, hemlock woolly adelgid
has now been found within the park and warrants significant concern. Action to remove or maintain
their absences within the park is at the utmost importance. Non-native invasive plants are a major
threat to biodiversity and natural resource condition at ALPO. In 1999, eight non-native invasive
plant species were targeted by the park as high priorities for control. In addition, an invasive plant
study found 91 non-native plant species in the park, of which 19 were considered to be moderate or
serious threats by DCNR. Target non-native invasive species warrant moderate concern at both the
Main Unit and SBTU; % non-native species also warrant moderate concern at the Main Unit but
were considered to be in good condition at the SBTU. We recommend that park managers continue
to monitor all relevant biological indicators on a regular schedule (i.e., approximately every 2-5
years) to gain or maintain trend information and provide an opportunity to intervene when invasive
species issues or urgent changes in protected species arise.
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Landscape Use, Patterns and Fragmentation

Land cover condition was compared to detect change between 1992 and 2006. Based on past work
we selected Percent Forest, Percent Core Forest, Road Density, and Percent Developed as our
primary metrics for evaluation as they help to inform on forest habitat condition and forest
fragmentation. To aid land cover interpretation we included photo interpreted land use using historic
aerial photography from 1939, 1994 and 2006. Between 1992 and 2006 both percent forest and
percent core forest decreased slightly in the Main Unit. The SBTU had a similar trend for forest but
remained unchanged for core forest. Road density was unchanged for both the Main Unit and SBTU
and within the catchment landscape percent development increased in both park units with the SBTU
being the highest at 9.2% but still within the <10 % Good condition threshold. From the land use data
we found that percent forest increased from 1939 to 2006 but percent core forest decreased
suggesting increased forest fragmentation in or near ALPQO’s Main Unit. There does not appear to be
indications of important landscape change in the region but park conditions are directly influenced by
areas close to the park boundary. However, forest fragmentation appears to be increasing in the
region and with the potential for still unknown changes brought by energy development, efforts
should be made to influence regional development decisions, especially in that 1 km buffer zone, to
reduce the impacts of forest fragmentation on the habitats inside the park.
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ALPO natural resource condition assessment categories, results, and recommendations

RESOURCE CONDITION/TREND RECOMMENDATION

Air Quality

Ozone @ Moderate Concern with improving trend

Visibility Q Significant Concern with no trend

Wet N & S Deposition o Significant Concern with improving trend ﬁ?gfigazwt();:w;% vevistﬁ;dt:iyp(:r\l’(vet
Wet Hg Deposition ° Significant Concern with no trend

Night Skies ("% Moderate Concern with unknown trend

Weather & Climate

Precipitation Trends

Declining trend for winter precipitation
(snow)

Temperature Trends

Increasing trend for minimum
temperatures

Continued monitoring to provide context
for interpreting results for other park
resources

Water Quality

Water Chemistry--Core

Moderate Concern with unknown trend

Aquatic Macroinvertebrates

Moderate Concern with unknown trend

Continuous montioring within the park to
detectimpacts and trends and work with
outside agents to address AMD issues

Ecosystem Integrity

Forests/ Wood/ Shrubland

Moderate Concern with unknown trend

Implement control measures to slow the
spread of undesirable species

Grasslands

Moderate Concern with unknown trend

Optimize habitat quality of existing
grassland patches

Wetlands

Moderate Concern with unknown trend

Implement control measures to slow the
spread of invasive species; increaes

Biological Integrity

Species of Special Concern
American Bugbane &
American Ginseng

N
’

,—
\
.~

Not Rated
Moderate Concern with unknown trend

Northern Myotis

Significant Concern with deteriorating trend

Brook Trout

Good with unknown trend

Continued inventory and monitoring of
existing populations

Bat Communities

Significant Concern with deteriorating trend

Bird Communities

Good with unknown trend

Amphibians & Reptiles

0008

s
\

Moderate Concern with unknown trend

Mammals

~-

’
\

Moderate Concern with unknown trend

Continued monitoring of existing
populations

Non-Native Invasive Animals
Hemlock Woolly Adelgid

Significant Concern with unkown trend

Gypsy Moth Good with unknown trend
Brown Trout (: } Moderate Concern with unknown trend
Crayfish Good with unknown trend

Regular monitoring to gain and maintain
trend information and interven when
invasive species issues arise

Non-Native Invasive Plants

Moderate Concern with unknown trend

Control measures to slow the spread of
targetinvasive species

Landscapes

S O@®

Good with unchanging trend

Continued monitoring of trends in
external threats to park resources
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Chapter 1 NRCA Background Information

Natural Resource Condition Assessments (NRCAS) evaluate current conditions for a subset of
natural resources and resource indicators in national park units, hereafter “parks.” NRCAs also report
on trends in resource condition (when possible), identify critical data gaps, and characterize a general
level of confidence for study findings. The resources and indicators emphasized in a given project
depend on the park’s resource setting, status of resource stewardship planning and science in
identifying high-priority indicators, and availability of
data and expertise to assess current conditions for a \
variety of potential study resources and indicators. NRCAs Strive to Provide...

Credible condition reporting
for a subset of important park
natural resources and
indicators

NRCAs represent a relatively new approach to assessing
and reporting on park resource conditions. They are
meant to complement, not replace, traditional issue and
threat-based resource assessments. As distinguishing
characteristics, all NRCAs: Useful condition summaries

e are multi-disciplinary in scope, however, the by broader resource

breadth of natural resources and number/type of \ j
indicators evaluated will vary by park

e employ hierarchical indicator frameworks that help guide a multi-disciplinary selection of
indicators and subsequent “roll up” and reporting of data for measures => conditions for
indicators => condition summaries by broader topics and park areas

e must consider ecologically-based reference conditions, must also consider applicable legal
and regulatory standards, and can consider other management-specified condition objectives
or targets; each study indicator can be evaluated against one or more types of logical
reference conditions. Reference values can be expressed in qualitative to quantitative terms,
as a single value or range of values; they represent desirable resource conditions or,
alternatively, condition states that we wish to avoid or that require a follow-on response (e.g.,
ecological thresholds or management “triggers™)

e emphasize spatial evaluation of conditions and GIS (map) products. As possible and
appropriate, NRCAs describe condition gradients or differences across the park for important
natural resources and study indicators through a set of GIS coverages and map products

o summarize key findings by park areas. In addition to reporting on indicator-level conditions,
investigators are asked to take a bigger picture (more holistic) view and summarize overall
findings and provide suggestions to managers on a area-by-area basis: 1) by park
ecosystem/habitat types or watersheds, and 2) for other park areas as requested

o follow national NRCA guidelines and standards for study design and reporting products

Although current condition reporting relative to logical forms of reference conditions and values is
the primary objective, NRCAs also report on trends for any study indicators where the underlying
data and methods support it. Resource condition influences are also addressed. This can include past
activities or conditions that provide a helpful context for understanding current park resource



conditions. It also includes present-day condition influences (threats and stressors) that are best
interpreted at park, watershed, or landscape scales, though NRCAs do not judge or report on
condition status per se for land areas and natural resources beyond the park’s boundaries. Intensive
cause and effect analyses of threats and stressors or development of detailed treatment options is
outside the project scope.

Credibility for study findings derives from the data, methods, and reference values used in the project
work—are they appropriate for the stated purpose and adequately documented? For each study
indicator where current condition or trend is reported it is important to identify critical data gaps and
describe level of confidence in at least qualitative terms. Involvement of park staff and National Park
Service (NPS) subject matter experts at critical points during the project timeline is also important: 1)
to assist selection of study indicators; 2) to recommend study data sets, methods, and reference
conditions and values to use; and 3) to help provide a multi-disciplinary review of draft study
findings and products.

s N

Important NRCA Success Factors ...

Obtaining good input from park and other NPS subjective matter experts at critical
points in the project timeline

Using study frameworks that accommodate meaningful condition reporting at multiple
levels (measures = indicators =» broader resource topics and park areas)

Building credibility by clearly documenting the data and methods used, critical data
gaps, and level of confidence for indicator-level condition findings

\ /

NRCAs provide a useful complement to more rigorous NPS science support programs such as the
NPS Inventory and Monitoring Program. For example, NRCAs can provide current condition
estimates and help establish reference conditions or baseline values for some of a park’s “vital signs”
monitoring indicators. They can also bring in relevant non-NPS data to help evaluate current
conditions for those same vital signs. In some cases, NPS inventory data sets are also incorporated
into NRCA analyses and reporting products.

In-depth analysis of climate change effects on park natural resources is outside the project scope.
However, existing condition analyses and data sets developed by a NRCA will be useful for
subsequent park-level climate change studies and planning efforts.

NRCAs do not establish management targets for study indicators. Decisions about management
targets must be made through sanctioned park planning and management processes. NRCAs do
provide science-based information that will help park managers with an ongoing, longer term effort
to describe and quantify their park’s desired resource conditions and management targets. In the near



term, NRCA findings assist strategic park resource planning and help parks report to government
accountability measures.

Due to their modest funding, relatively quick timeframe for completion and reliance on existing data
and information, NRCAs are not intended to be exhaustive. Study methods typically involve an
informal synthesis of scientific data and information from multiple and diverse sources. Level of
rigor and statistical repeatability will vary by resource or indicator, reflecting differences in our
present data and knowledge bases across these varied study components.

/ NRCA Reporting Products... \

Provide a credible snapshot-in-time evaluation for a subset of important park
natural resources and indicators, to help park managers:

Direct limited staff and funding resources to park areas and natural resources that
represent high need and/or high opportunity situations
(near-term operational planning and management)

Improve understanding and quantification for desired conditions for the park’s
“fundamental’ and ““other important’ natural resources and values
(longer-term strategic planning)

Communicate succinct messages regarding current resource conditions to
government program managers, to Congress, and to the general public
(“resource condition status” reporting)

\ /

NRCAs can yield new insights about current park resource conditions but in many cases their
greatest value may be the development of useful documentation regarding known or suspected
resource conditions within parks. Reporting products can help park managers as they think about
near-term workload priorities, frame data and study needs for important park resources, and
communicate messages about current park resource conditions to various audiences. A successful
NRCA delivers science-based information that is credible and has practical uses for a variety of park
decision making, planning, and partnership activities.

Over the next several years, the NPS plans to fund a NRCA project for each of the ~270 parks served
by the NPS Inventory and Monitoring Program. Additional NRCA Program information is posted at:
http://www.nature.nps.gov/water/NRCondition_Assessment_Program/Index.cfm







Chapter 2 Introduction and Resource Setting

2.1 Introduction

The mission of NPS is to preserve “unimpaired the natural and cultural resources and values of the
national park system for the enjoyment, education, and inspiration of this and future generations”
(http://www.nps.gov/aboutus/mission.htm). To aid this mission, the NPS implemented a national
strategy to ensure that individual park units possessed the information needed for effective, science-
based resource management decision-making. This strategy consisted of three major components: 1)
basic resource inventories to provide the basic foundation for monitoring efforts; 2) experimental
monitoring programs to evaluate alternative monitoring designs and strategies; and 3) ecological
monitoring in all parks with significant natural resources (Marshall and Piekielek 2007). These parks
were grouped into 32 monitoring networks, linked by geography and shared natural resource
characteristics, to share funding and professional staff in order to plan, design, and implement an
integrated long-term monitoring program designed to collect, analyze, and share new data.

Allegheny Portage Railroad National Historic Site (ALPO) is one of nine parks belonging to the
Eastern Rivers and Mountains Network selected for a natural resource condition assessment (Figure
1). Although this small park was established for the preservation of cultural resources, these
resources are embedded within the natural resources of the park, including forested mountains,
streams and other natural areas supporting a variety of wildlife, including rare or regionally important
plant and animal species. Understanding the structure and function of these ecosystems, as well as
the lasting impacts to them from past land use as humans began to reshape the land and extract its
resources through agriculture, logging, mining, damming, and other activities, is essential to
maintaining both the cultural and natural resources of the park for future generations (Marshall and
Piekielek 2007).

Furthermore, developing practical solutions to aid park managers in balancing the often conflicting
needs of both cultural and natural resources, especially when the latter extend beyond the boundaries
of the park, requires site-specific information collected at multiple spatial and temporal scales. This
cannot be accomplished without long-term ecosystem monitoring of the physical, chemical, and
biological elements and processes that represent the overall health or condition of park resources,
important human values, or suspected and known stressors that impact a condition or value (Marshall
and Piekielek 2007).

The following NRCA for ALPO begins with an extensive review of the land-use history of the
region. This is important for several reasons: 1) past land use leaves behind a legacy that shapes both
present and future natural resource condition; and 2) the narrow, fragmented nature of ALPQO’s
boundaries make this park extremely vulnerable to surrounding land use change. Thus, interpretation
of the natural resource conditions in the park must be made within the context of the region’s history.
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Figure 1. Locations of the Eastern Rivers and Mountains Network parks (from Marshall and Piekielek
2007).

2.1.1 History

Cultural history in Pennsylvania extends thousands of years into the past to the descendants of Paleo-
Indians. Although the Delawares or Lenni Lenape became the Native American group most often
thought of as living in Pennsylvania, the picture was much more complex. Historically, several
distinct groups inhabited the region but inter-Indian conflicts, disease, and other factors produced
recombinations of these former entities into mixed groupings of survivors. By the seventeenth
century, the three great river valleys of what is now the Commonwealth were occupied largely by the
Lenape and Munsee Indians along the Delaware River, the Susquehannocks on the Susquehanna
River, and poorly known settlements along the upper and lower Ohio Rivers collectively known as
the “Monogahela people” (Richter 2002). Although at that time the Iroquois, or Five Nations, resided
to the north in what is now New York, through a series of conflicts they eventually gained control of
the wilderness west of the Susquehanna. Europeans came into Pennsylvania during the Late
Woodland period and would have likely encountered Native groups that were no longer nomadic but
living in towns, engaging in social and religious rituals, making pottery, carving, weaving, singing
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and dancing. As before, interaction among Native neighbors often led to rivalry and warfare, but the
addition of European trade in the area fueled flames as weapons became some of the first objects
acquired by trade. Interaction between Native groups and Europeans often escalated as they fought
each other for the land (Miller and Pencak 2002, Wallace 1999). Consequently, although land was
made legally available to settlers as early as 1755, the area was extremely dangerous to settle,
especially along the Kittanning Path as the western section of the Frankstown Path (near the region
that is now ALPO) was known. Thus, little area had been cleared at this time and was mostly dense
forest (Clark 1896, Emerson 2002).

During a relatively peaceful period between the French and Indian War and the Revolutionary War
(~1764 - 1775), many land warrants were issued and land was cleared for settlement starting
primarily in the eastern portion of the region (e.g., Morrison’s Cove ~1760 and Hollidaysburg area
~1768) and moving westward to what is now Cambria county and the western border of Blair county
(corresponding roughly to the Main Unit). After obtaining a warrant, a survey was conducted of the
tract of land and trees located at the corners were marked as ‘witnesses’ to the boundaries. Figure 2
provides an image of the area as shown in W. Scull’s map of Pennsylvania (1770-1775)
encompassing the region within and surrounding what is now the Main Unit of ALPO. At the time,
there were no roads going through the area, only the Kittanning Path from Frankstown. The
Kittanning Path was part of a vast system of interconnecting trails that stretched across the Allegheny
Mountains and ended at the Native American village of Kittanning along the Allegheny River.
Although the old Indian trail was widened to make way for wagons, no towns or villages with shops
could be yet be found in the region (Clark 1896, Butts and Kurtz [no date], Emerson 2002).

Kittanning Trail

General area
where ALPO is

currently located Settlers cut and

burned trees to
clear land for
their farms

Figure 2. Close-up of the region surrounding ALPQO’s Main Unit taken from ‘A Map of Pennsylvania,
1770-1775 by W. Scull (Pennsylvania Digital Map Library, USGenWeb Archives, United States Digital
Map Library; http://usgwarchives.org/maps/pa.




Settlers to the area were searching for farm land and consisted primarily of two main groups. First,
the Scotch-Irish, many of whom were squatters prior to 1754, settled primarily along the valleys
north of present-day Altoona but were either burned out or moved on after a year or two after their
farms failed to produce good crops. The Pennsylvania Germans, on the other hand, were excellent
farmers who sought deep, fertile, well-watered soil (usually by looking for black walnut stands) and
built up the soil producing richer yields year after year. For many years, agriculture was the primary
endeavor; the dense forest of trees was seen as a hindrance, rather than a resource. Millions of board
feet were piled together and burned to make way for fields and dwellings (Clark 1896). Iron making
was established in Pennsylvania during the colonial period and lead was actively mined during the
Revolutionary war.

Early Manufacturing

Following the Revolutionary War, more settlers
came to the region, including Captain John Blair.
It did not take long before they began to utilize
the natural resources above and below ground.
The hilly terrain and gorges of the Allegheny
Mountains produced numerous fast-flowing
streams complete with waterfalls and cascades.
The early settlers took advantage of this falling
water to power mills for grinding grain, sawing
and processing wood. Raceways and flumes
were also used to bring water to power mills
where no falling water existed. Grist mills
constructed of wood and stone ground wheat and
corn into grain and flour. Captain Thomas Blair
owned and operated one of the first gristmills, as
well as two sawmills, near the park at the eastern
end of Blair Gap in 1785 (Clark 1896). At that

. . . George Washington's grist mill, circa early twentieth century.
time, whiskey was considered as much a (Copyright 2005, David E. Illig).

necessity as flour, and many distilleries were
also established in the area.

Timber Industry

Trees have always been the state’s most important renewable resource. Although originally viewed
as an obstacle, it did not take long before the value of timber for industry became apparent, first as
fuel for the charcoal furnaces to make iron (~150 acres of wood/year/furnace), and later as wooden
ties for the railroad and props for coal mines. By the 1860s, the pulpwood industry had emerged,
followed by the chemical industry and wood was needed for paper, alcohol, and other goods.
Between 1760 and 1895, more than four million acres of forests were harvested two to four times to
feed Pennsylvania’s charcoal furnaces and railroads consumed more than 15% of the nation’s timber
supply (http://www.explorepahistory.com/). The barren landscape that was left prompted Joseph
Rothrock, the state’s first forest commissioner, to refer to it as the “Pennsylvania Desert.”
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Skidway of more than 3,000 logs above railroad tracks, somewhere in Pennsylvania, circa 1900 (Courtesy
Pennsylvania State Archives). (http://www.explorepahistory.com/)

Iron Industry
Iron ore was discovered in the Juniata Region before the Revolutionary War and was well established

in Pennsylvania during the colonial period (Nancy Smith, ALPO Cultural Resource Manager, pers.
comm.). Water power was used to blow air through blast furnaces containing a mixture of iron ore,
charcoal, and limestone to make iron (http://www.explorepahistory.com). Raceways and flumes were
also used to bring water to power mills where no falling water existed. At that time, substantial
amounts of charcoal were needed, and ironmasters typically owned large tracts of land for supplying
wood. Dr. Peter Schoenberger was considered to be the most prominent ironmaster in the state. At
one time he owned ~100,000 acres throughout Pennsylvania and West Virginia, including much of
the land in and around what is now Allegheny Portage Railroad NHS. Small ‘company’ towns were
established near these furnaces. Each was owned and operated by the company, which also provided
homes, stores, churches, and schools for the woodcutters, miners, furnace workers, and other skilled
and unskilled laborers needed in the iron-making process. Initially, the first iron was marketed to
Pittsburgh and transported at great expense across the Alleghenies on horses or mules followed by
boats along the Conemaugh River (Clark 1896). Other manufacturing at the time included fulling and
wool carding works, one of which was operated by Robert Gardner at the eastern end of Blair’s Gap
near Blair’s old grist mill in 1832. In 1855, there were thirty-two iron and steel working
establishments in Blair County (Clark 1896). However, by 1870 most of the iron furnaces in the area
closed thanks to cheaper ore and improved methods at Pittsburgh and other large iron centers, which
reduced the market price to where small operations could no longer compete, most of the iron
furnaces in the area closed.



Coal Industry
As coke replaced charcoal in the iron-making process, the coal industry grew rapidly in Cambria and

Blair Counties. The earliest commercially operated coal mines in Cambria County began in 1845 and
included Samuel Lemon’s mine, which was discovered while digging a well for water to operate the
engine on Plane 6 located near the Summit area of the park. For over a century coal mining played an
important role in the local economy (Clark 1896).

Allegheny Portage Railroad, the Canal, and the Pennsylvania Main Public Works

In the early nineteenth century, the migration west was beginning in earnest, and the need for two-
way transportation was essential. Conestoga wagons were the most dependable means of
transportation, but they were also slow, expensive and unable to carry enough cargo to meet demand.
However, a more efficient system of transporting goods already existed---water. At that time, it was
less expensive to transport goods from Philadelphia to Pittsburgh by ships traveling down the east
coast, into the Gulf of Mexico, then up the Mississippi and Ohio Rivers by steamboat to Pittsburgh
(Hegemann 2010). Unfortunately, this wasn’t any faster than the wagons. Pennsylvania and New
York each possessed a major seaport (Philadelphia and New York City) and industrial manufacturing
bases for raw materials farther inland (Pittsburgh and Buffalo), making them the top rivals for
western trade. The winner: the first to connect their coastal port with their inland ports and the
trading places of the Ohio Valley and Great Lakes. Railroads were not yet an option; the best
alternative was to build a waterway or series of canals to shorten the distance ships needed to travel
west.

After New York completed the Erie Canal, Pennsylvania countered with the State Works project in
1826, a massive endeavor to utilize the waterways of the commonwealth for transportation by
creating divisions of canals across the state. The first section of the Pennsylvania Canal’s Main Line
extended from Philadelphia to Hollidaysburg; the second section began in Pittsburgh and extended
east toward Johnstown. In between lay the vast expanse of the rugged Allegheny Mountains, which
rose to an elevation of 1,398 feet above Hollidaysburg on the eastern side and 1,171 feet above
Johnstown to the west, with its highest point found along Blue Knob Ridge (~3,000 feet) (Hegemann
2010). A member of the board of commissioners charged with establishing the canal system referred
to the mountains as being “thrown together as if to defy human ingenuity, and baffle the skill of the
engineer” (Hansen 2008). Undeterred, a team of resourceful engineers designed the Allegheny
Portage Railroad, which wasn’t exactly a railroad, but rather a system of horse-drawn rail lines and
tiered incline planes (five on each side of the Allegheny Mountains) which carried the canal boats
across the Alleghenies (Figure 3). Horses were replaced by locomotives in the start of the second
year. This 36-mile route completed the line between Hollidaysburg in Huntingdon (now Blair)
County and Johnstown in Cambria County and also included the construction of the nation’s first
railroad tunnel, the Staple Bend Tunnel located near Johnstown. The Allegheny Portage Railroad
opened in March of 1834 and was considered to be one of the greatest engineering accomplishments
of the day and shortened the journey from Philadelphia to Pittsburgh from 23 days to four. The
Portage Railroad itself reduced the trip through the mountains from three days to six hours.
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= Figure 3. Relief map of the portage route showing the ten incline planes connecting the Main Line Canal between Johnstown and Hollidaysburg,
as well as the locations of the Conemaugh Viaduct and Staple Bend Tunnel (From Thornberry-Ehrlich 2008).



Advances in railroad construction (e.g., steam locomotives capable of hauling loads up steep grades,
switchbacks, improved tunnel construction, etc.) soon rendered the canal and Portage Railroad
obsolete. Although a New Portage Railroad was constructed to replace the inclines, it could not
compete with the more modern Pennsylvania Railroad, which eventually purchased the public works
and dismantled the Portage Railroad in 1858. The thirteen-mile section of canal between
Hollidaysburg and Williamsburg closed in 1872. The Western Division closed in approximately
1864, the Williamsburg to Huntingdon line closed in 1876, and the line east of Huntingdon remained
open until the 1880’s or 90s. Although only in operation for two decades, the portage railroad is still
regarded as an engineering marvel and symbol of America’s ingenuity and perseverance during the
first steps toward western expansion. An excerpt from an historical map from the Pennsylvania
Railroad showing the location of the Portage Railroad, the Pennsylvania Railroad and other
important landmarks, as well as locations of iron furnaces and coal fields in or near the park, is
shown below (Figure 4).

o ALTOONA

~LEGEND ~
Origna Pennsylvania R.R.
Rev.sion of Pennsylvania R.R.
Aliegheny Portage R.R
New Portage R.R.

. Iron Furnace
A Coal Fields

Figure 4. Historical map of region surrounding the Main Unit of ALPO showing portions of the old Portage
Railroad (1834), the new Portage Railroad (1856), and the Pennsylvania Railroad (1854) including
modern revisions (from a 1948 PRR Board of Directors Inspection of Physical Property—Copyright
expired/Public Domain) Symbols showing general locations of iron furnaces and coal fields are also
included.
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2.1.2 Enabling Legislation

The Organic Act of 1916 directs the NPS “[T]o conserve the scenery and the natural and historic
objects and wild life therein and to provide for the enjoyment of the same in such manner and by
such means as will leave them unimpaired for the enjoyment of future generations”
(http://www.nature.nps.gov/air/Regs/npsorganic.cfm). The specifics of what constitutes impairment
of park resources and values depend on the unique natural or cultural resources defined in the
establishing legislation of a particular park and identified in the park’s general management plan
(http://www.nps.gov/protect/policy_section.htm).

ALPO was established as a unit within the National Park system on August 31, 1964 (Public Law 88-
546) with the purpose of illustrating “the significant role in the nation’s history of the Allegheny
Portage Railroad and the Pennsylvania Canal.” (NPS 1980). The significance of Allegheny Portage
Railroad NHS is clearly specified in the Long Range Interpretive Plan (LRIP):

--The railroad was ““one of the great engineering wonders of its day”” (U.S. House of
Representatives, Committee on Interior and Insular Affairs, 1963). The railroad was
the first to apply emerging technologies (including steam and locomotive power,
containerized cargoes, wire rope, business practices, and tunnel construction) to the
problem of surmounting the Allegheny Mountains.

--The Pennsylvania Mainline Canal, including the Allegheny Portage Railroad, was
an early (and perhaps the first) intermodal transportation system.

--The Allegheny Portage Railroad and Pennsylvania Mainline Canal shaped patterns
of regional economic and social development, and helped sustain Pennsylvania’s
economic well-being for over 20 years.

--Construction of the railroad, combined with the Pennsylvania Mainline Canal,
exemplified the competitive spirit among several eastern cities (New York,
Philadelphia, and Baltimore) and states (New York, Pennsylvania, and Maryland) for
commercial access to the Ohio River Valley.

The law specified that the site could include 950 acres of land and portions of the “Pennsylvania
Canal, the Lemon House, the Summit of the Allegheny Portage Railroad, the Skew Arch Bridge,
incline planes numbered 6, 7, 8, 9 and 10 and the levels between them, the Portage Railroad tunnel,
and such other land and historic features as may be necessary to illustrate the significant role of the
Allegheny Portage Railroad and Pennsylvania Canal in the Nation’s history” (from the LRIP
available at www.nps.gov/alpo/parkmgmt/index.htm).

Cultural Resources

Park-wide management objectives are “to use, enhance, and preserve extant cultural resources and
natural resources within the National Park Service units and interpret associated stories that will
enable visitors to understand why the Pennsylvania Canal and Allegheny Portage Railroad were
constructed, the technical challenge....and the human experience...” (NPS 1992). Although the
purpose of this assessment is to synthesize information on the park’s natural resources, they must be
managed in concert with the park’s cultural resources. In fact, parkwide management objectives also
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specify “to protect and maintain natural diversity of plants and animals outside of areas managed for
primarily cultural resources or developed areas. In areas managed for primarily cultural resources, to
protect natural resources through the management of cultural landscapes” (NPS 1992). Thus, we are
including a brief description of the important cultural resources managed within the park.

Lemon House

Samuel Lemon and his wife Jean built this impressive stone tavern in anticipation of the multitude of
potential customers travelling the Allegheny Portage Railroad. He also owned a quarry and coal mine
nearby, the latter of which was discovered when drilling for water to supply Engine House No. 6.
The Lemon House is located at the Summit Level where management objectives are to “create a
representation of the character of the landscape at about 1840...” (NPS 1992). It has been
documented that Samuel Lemon had cleared fields at the Summit area (Kathy Penrod, ALPO Natural
Resource Manager, pers. comm.).

o AR

Lemon House and field located in the Historical Core of the Summit Area. Photo by NPS staff.
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Engine House No. 6

Engine House No. 6 was located
near the Lemon House and
straddled the track at the head of
plane no. 6. The original
building blew up in 1852 and
was replaced but eventually
demolished. NPS constructed an
exhibit shelter to reflect the
original building, protect the
archeological ruins of the
foundation and house the
exhibits. Full-scale models of the
internal workings and a section
of track leading to and from the
shelter were also constructed to
create a historic scene
reminiscent of the time period.

Engine House No. 6 (exhibit shelter) near Incline 6, and the Lemon
House. Photo courtesy NPS staff.

Skew Arch Bridge

The Skew Arch Bridge was
designed to cross over the Old
Portage at the lower end of Plane
6. Built in 1833 by the Fenlon,
Darlin and Kininmouth
Company, it was “skewed”
during construction to
accommodate the oblique angle
of the crossing of the Indiana,
Huntingdon and Cambria
Turnpike and the portage
railroad.
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Allegheny Portage Railroad Trace/Inclined Planes 8, 9,
and 10 and Corridor

On the levels, the cars were hauled by teams of horses
or steam locomotives. To get over the steeper areas,
stationary steam engines in each of the ten engine
houses pulled railroad cars and small boats on flatbed
cars up five incline planes on one side of the mountain
and lowered them down five incline planes on the other
side. The cars were hoisted up each plane by continuous
hemp ropes, which were later replaced by iron wire
ropes. The remains of the five inclines on the eastern
side (Inclines 6 through 10) have been mostly preserved
as grassy trailways or restored to include a section of
reconstructed track (Incline 6); those on the western
side, with the exception of Incline 1 at Staple Bend : . £
Tunnel, are mostly outside of the park and have been TR a 2
built over. Management objectives for this area are “to : : < irm
provide visitors....a sense of travel conditions at the Railroad trace at Incline 8 (facing east) near the
time of the railroad...enhance appreciation of the stories Muleshoe bridge.(Photo by . Yetter)

of the railroad, the significance of geography, and the relationship of natural resources without
impairing resource values...encourage maintenance of the corridor surrounding the portage railroad
trace....” (NPS 1992).

"

Staple Bend Tunnel
The Staple Bend Tunnel was the first
railroad tunnel constructed in the
nation. Constructed mostly by Irish
and Welsh immigrants at a pace of
18” cut per day, this 900-foot tunnel
took approximately two to three years
(mid-1831 to late 1833) to complete.
It was declared a National Historic
Landmark in 1994. In 2001, a hiking
and biking trail opened at the Staple
Bend Tunnel Unit (SBTU). This 2-
mile section of trail is maintained by
NPS and is an important part of a
larger, regional trail, Path of Flood.
Path of Flood connects Johnstown to
2, : : oL £ Ehrenfeld, a small community near
Staple Bend Tunnel (west portal). Photo courtesy NPS staff. South Fork and the Johnstown Flood
National Memorial.
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2.1.3 Geographic Setting

ALPO is located in the Appalachian Mountain section of southwestern Pennsylvania. The Main Unit
lies approximately twelve miles west of Altoona; the SBTU is located approximately four miles east
of Johnstown (Figure 5). The Summit area of the Main Unit and SBTU are located in Cambria
County, which is 688.35 square miles and has a population of 141, 584 (2012 census), which has
decreased by 1.5% since the 2010 census. Population density of the county is approximately 209
persons per square mile, with highest densities found in the Johnstown, PA Metro Area. The
remainder of the Main Unit is located in Blair County, which is 525.8 square miles and contains the
Altoona, PA Metro Area. In 2012 the population of Blair County was 127,121 and has remained
relatively unchanged since 2010; over 46,000 people are located within the city of Altoona.
Population density of Blair County is approximately 242 persons per square mile
(http://quickfacts.census.gov/gfd/states/).

2.1.4 Visitation Statistics

Since 1968 ALPO has had 4,387,705 visitors to the park. Yearly visitation has ranged from 5,500 (in
1968) to 189,009 (1993) with the past decade averaging 123, 642 visitors per year. Based on the last
full year of data, visitation occurs primarily during the summer months (50,200 visitors June through
August 2012). Although visitation drops dramatically during the winter months with few people
visiting the park facilities, many cross country skiers enjoy the trails in snowy conditions
(http://irma.nps.gov/Stats/Reports/ReportL.ist).

2.2 Natural Resources
2.2.1 Physical Setting of ALPO

Climate

ALPO is located in the South Central Mountain region of Pennsylvania (Pennsylvania Climate
Division 8). This region is generally considered to have a humid continental type of climate;
however, high elevations in the mountains and deep, narrow, shaded valleys keep temperatures lower
than the surrounding areas. Historically, the climate was more equitable than present, due to deep
forest (Hoenstine et al. 1945). Prevailing westerly winds determine weather conditions at the park
during the majority of the year, although Atlantic coastal storms may affect day-to-day weather
occasionally throughout the year. Temperatures are moderately continental, tempered by cloud
production from the Great Lakes and local mountain-valleys. During the summer months, hot, humid
air from the Gulf region is pushed into the Laurel Highlands. Precipitation is fairly evenly distributed
throughout the year with annual amounts generally ranging between 40 - 46 inches per year. The
growing season typically lasts from May through late September or October (Knight et al. 2010).

Geology and Topography

ALPO’s cultural and natural resources are largely a product of the surrounding geology. The park
follows the original railroad whose purpose was to traverse the large expanse of the Allegheny
Mountains. As a result, the park’s Main unit is located at the junction of two physiographic
provinces, beginning at the Foot of Ten area, nestled in the Valley and Ridge province, and
ascending across the Allegheny Front to the Summit area within the Allegheny Plateau province
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(Figure 5). The Allegheny Front is a sharp escarpment that rises abruptly from 300 to 900 m (1,000
to 3,000 ft) dividing the two provinces and was the primary reason for the construction of the
Allegheny Portage Railroad (Thornberry-Ehrlich 2008).

Central Lowland

Appalachian Plateaus Pim:e

% NewEngland
A Province

ppalachian Plateaus Province

antic Coastal
Plain Province

‘ / - : ; / ,.‘ , g y li/)\ . f
Appalachian Plateaus Province Valley and Ridge Province F |
Blue Ridge
B Allegheny Portage NHS Province /
[ Physiographic Provinces I - - -
[] Pennsylvania Counties ! IMiles
1:2,000,000

Forest Cover

Figure 5. Map of Pennsylvania showing the physiographic provinces and the location of ALPO. The Main
Unit of the park traverses the Allegheny Front with the eastern part at “Foot of Ten” starting in the Valley
and Ridge province then, as you proceed west, the park climbs the Allegheny Front ending with the
“Summit” area in the Appalachian Plateau province. The shaded relief used for the map helps to illustrate
Pennsylvania’s diverse topography. As you move from southeast to northwest across Pennsylvania the
topography changed dramatically, starting with the relatively flat Atlantic Coastal Plain, in Philadelphia,
and Piedmont, to the folding of the Appalachian Mountains as they pass through the state then on to the
Appalachian Plateaus found in the northern and western regions. Green shading represents areas
dominated by forest cover. Spatial data source: Pennsylvania Spatial Data (PASDA)
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The folded and faulted sedimentary rocks of the Valley and Ridge province on the eastern edge of the
park are quite different from the eroded, horizontal beds of the Allegheny plateau to the west
(Thornberry-Ehrlich 2007). Alternating layers of erosion-resistant Paleozoic sandstone and less-
resistant shale and carbonate rock produced high ridgetops and low-lying stream valleys. Geologic
units of the Allegheny plateau are typically repetitious sequences of shale, coal, limestone, and
sandstone with deep ravines characterizing much of the plateau’s rugged topography (Thornberry-
Ehrlich 2007). Surface geology at the SBTU is composed of a geological formation known as the
Allegheny Group, which includes beds of limestone. These limestone derived soils have a high
availability of nutrients and often support diverse fauna and flora. Figures 6 and 7 provide a close-up
of the geologic formations underlying both the Main and Staple Bend Tunnel Units of the park,
respectively. Figure 8 is a shaded relief map highlighting the deep ravines and steep elevation
changes along the front and throughout the region.

|| coh - Braller Fm & Harrell Fm Ui
[ IMb - Burgoon Sandstone

[ |Pec - Casselman Fm

Dck - Catskill Fm Undiv

Df- Foreknobs Fm

Ch - Hamilton Group

Mme - Mauch Chunk Fm

Pm - Monongahela Group

Doo - Onondaga Fm & Old Port Fm Undiv
Pp - Potsville Group

Figure 6. This map shows Pennsylvania’s Surface Geology for the Main Unit of ALPO and helps to
illustrate its placement along the Allegheny Front. The high resolution (1 m x 1 m) shaded relief depicts
the topographic changes that occur as you move east to west up the Allegheny Front onto the
Appalachian Plateau. Spatial data source: PA DCNR, Bureau of Topographic and Geologic Survey.
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Figure 7. This map shows Pennsylvania’s Surface Geology at the Staple Bend Unit of ALPO. The high
resolution (1 m x 1 m) shaded relief depicts the topographic changes that occur in and near the park.
Spatial data source: PA DCNR, Bureau of Topographic and Geologic Survey.
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Figure 8. Shaded relief of the area around the main unit of ALPO. Shaded relief helps to enhance the
visualization of changes in relief by casting a shadow on a surface with elevation data. This map shows
the change in the main unit moving from high elevation on the left side down the Allegheny Front to the
right. Spatial data source: PA DCNR, Bureau of Topographic and Geologic Survey.

2.2.2 Resource Descriptions and Ecological Units

Water Resources

The lands of ALPO span the Eastern Continental Divide. The characteristic setting is one of small,
high gradient mountain streams with some forested floodplain habitat and seeps, as well as steep,
rocky slopes and bedrock outcrops. The majority of the park’s Main Unit lies within the
Susquehanna River Basin. The main watershed associated with the park Main Unit is Blair Gap Run,
which the railroad followed. Blair Gap Run is designated a cold water fishery (Table 1). Its
headwaters begin near the Cresson Summit and flow southwest to the Juniata River and eventually to
the main branch of the Susquehanna River. The headwaters of Bradley Run flow just north of the
main unit into the West Branch of the Susquehanna River (Table 1). Both Blair Gap Run and Bradley
Run will eventually reach the Chesapeake Bay. The water authorities of Altoona and Hollidaysburg
have three reservoirs immediately adjacent to NPS property on Blair Gap Run and/or its tributaries.
The park’s SBTU lies in the Ohio River Basin and is bordered to the west by the Little Conemaugh
River which flows into the Allegheny River (via the Kiskiminetas River) and eventually the Gulf of
Mexico (Table 1).
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Table 1. Summary of ALPQO’s main tributaries, including reach description, stream miles, and whether the
reach is considered to be of high quality based on state criteria (PADEP 2009a).

Stream Name Reach Description Stream Miles High Quality

Bradley Run Basin 0.65 No

Blair Gap Run Basin: Source to Altoona (Plane 9) 1.91 No
Reservoir at RM5.6

Blair Gap Run Main stem Altoona (Plane 9) Reservoir at  0.54 No
RMS5.6 to mouth

Unnamed Tributary to Basin: Altoona (Plane 9) Reservoir at 2.03 No

Blair Gap Run RM5.6 to mouth

Unnamed Tributary to Basin: North Branch Little Conemaugh 0.13 No

Blair Gap Run

River to confluence with Stony Creek

Wetlands are an important resource of the park, although they are not highly prevalent, representing a
small percentage of land area. The Main Unit’s Summit area and the headwaters of Bradley Run
contain several small areas of wetland habitat, primarily in the form of wet meadows and patchy
depressions, some of which are fed by groundwater seeps. The forested area south of Admiral Peary
Highway (old Rt. 22) also contains some spotty wetland habitat but no seeps. In addition at the
Incline 9 and the Foot of Ten areas there are some wooded wetlands and wet meadows. At the

SBTU, wetland associations were identified in the vegetation classification and mapping report
primarily near the river and there are two large ponds below the tunnel near the railroad tracks
(Kathy Penrod, ALPO Natural Resource Manager, pers. comm.). Figure 9 shows the various water
resources throughout both park units.
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Figure 9. Water resources in ALPO’s Main Unit (a) and SBTU (b) including streams, impoundments, and
wetlands within the surrounding landscape. Park boundaries are indicated by black outlines.
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Terrestrial Resources

From the summit of the mountain near Cresson, descending down the Allegheny Front in the valley
of Blair Gap Run to the village of Foot of Ten, most of the land consists of forested slopes. At the
eastern end of the park, near Foot of Ten and the town of Duncansville, are parts of a few abandoned
farms. Most of the buildings have been removed and the previously cleared fields have been allowed
to undergo old-field succession.

Forests are considered ALPQO’s primary natural resource. About 100 acres of forested areas are
characterized by a mixture of hemlock (Tsuga canadensis) and hardwood species, making up the
balance of natural forest types within the park. The majority of forested areas are deciduous forest
with more than one-half of the park characterized as Allegheny Hardwood Forest (52%) and an
additional 17 % as Northern Hardwood Forest (Perles et al. 2007). These types are typical of higher
elevations of the Allegheny Plateau and represent the most common forest types in the Summit Level
section of the Main Unit. This area, along with locations north and west of the Hollidaysburg
Reservoir, contains the highest quality examples of these forest types. These associations are
dominated by sugar maple (Acer saccharum), yellow birch (B. allegheniensis), and black cherry
(Prunus serotina). Important associate species include white oak (Quercus alba), red oak (Quercus
rubra), sweet birch (Betula lenta), bitternut hickory (Carya cordiformis), shag-bark hickory (Carya
ovata), American beech (Fagus grandifolia), and tuliptree (Liriodendron tulipifera) and red maple
(Acer rubrum). Three types of Hemlock forests (Eastern Hemlock-Northern Hardwood, Eastern
Hemlock-Tuliptree-Birch, and Dry Eastern Hemlock-Oak) are scattered throughout the park.
Hemlocks are considered one of the park’s prize components. The remaining natural areas are
comprised of floodplain forest, alder shrubland, grassland and open meadow habitats associated with
rivers, streams, and other smaller drainages. Interspersed with these natural areas are conifer
plantations, old fields and successional forests, the result of previous activities that removed the
forested land cover. Most of the park’s invasive species are found in these latter areas. Reed
Canarygrass Riverine Grassland occurs along the Dry Run drainage near Foot of Ten and is
dominated by the invasive Phalaris arundinacea. Forest types in the SBTU are generally of lower
quality than those found near the Summit. The SBTU contains the highest abundance of Tuliptree-
Beech-Maple Forest and the only patch of Alder-Riverine-Shrubland, as well as invasive stands of
Japanese or Giant Knotweed Herbaceous Vegetation. Perles et al. (2007) provides extensive detail on
habitat associations within ALPO, their extent and characteristic species.

Grasslands occur largely within the park’s cultural zones, primarily as a result of mowing to maintain
the cultural viewshed and maintain the historic time period scene. These areas are mainly classified
as ‘medium-tall sod temperate or subpolar grassland’ formation (National VVegetation Classification
System), which is characterized by early-successional communities common in mowed fields and
former pastures, orchards and agricultural areas. Common herbaceous species include orchard grass
(Dactylis glomerata) and goldenrods (Solidago spp.).

24



Field studies at ALPO conducted by the Western Pennsylvania Conservancy (Grund and Bier 2000)
documented one Pennsylvania Vulnerable plant species, ginseng (Panax quinquefolia) on park
property, and one Pennsylvania Threatened plant species, American bugbane (Cimicifuga
americana) close to and down slope of the park boundary. No federal or state endangered plant
species have been identified within the park.

Biological Resources

A variety of wildlife can be found at ALPO. Species present or probably present in the park include
30 mammals, 120 birds, 15 fish, 19 amphibians and 12 reptiles (https://irma.nps.gov/App/Species/).
Mammals were surveyed at ALPO from March to October in 2004 and 2005 by Yahner and Ross
(2006). Moist riparian areas provide habitat for several species of shrews including the masked shrew
(Sorex cinereus) and the smoky shrew (Sorex fumeus). Upland areas provide habitat from species
ranging from Eastern cottontail (Sylvilagus floridanus) to the gray fox (Urocyon cinereoargenteus).
Pennsylvania is home to 11 species of bats, several of which are protected by state or federal
agencies. The park provides potential habitat for one federally listed bat species that has not yet been
found within the park, and at least one bat species of special concern has been identified within the
park. The northern myotis (Myotis septentrionalis) is listed as a species of special concern. Bat
populations in the northeastern US have declined dramatically in recent years due to White-nose
Syndrome (WNS) (USFWS 2012). The bat community at Allegheny Portage Railroad NHS was
surveyed in 1997, 2001, 2005-2006, and 2012. A survey of bat hibernacula by the Pennsylvania
Game Commission completed in 1997 found four species of bats utilizing the Staple Bend Tunnel
within the park (Yahner and Ross 2006). Acoustic and mist-netting surveys completed in 2005 and
2006 found that 6 of the 11 species found in Pennsylvania, occur within the park. The diversity in
habitat such as forests, openings, water availability and is location within the broader landscape on
the Allegheny Front likely contributed to the bat diversity (Gates and Johnson 2006).

The avian community was surveyed at ALPO during the spring migration period and summer
breeding season of 1997 (Yahner and Keller 2000). Avian community surveys were completed in the
spring of 1997 to assess spring migration within the park. Yahner and Keller detected 61 species and
43 species at two different sites. Of the most commonly detected species in each site only two
species overlapped, the Ovenbird and the American Redstart. During the summer breeding season,
these sites were resurveyed and found 37 and 33 species respectively. There were five species in
common among the sites most common species detected, the Red-eyed Vireo, Ovenbird, Chipping
Sparrow, Indigo Bunting and Song Sparrow. Yahner and Keller found that the most species detected
within the park were long- and short-distant migrants, with fewest detections coming from resident
species. When avian surveys were conducted two years later they found 113 species at ALPO. These
surveys documented 39 new species previously unknown to the park. Additionally, annual surveys
were conducted by the ERMN from 2007-2012 at three sites within the Park for the Louisiana
Waterthrush (Parkesia motacilla) and “streamside” bird communities (Marshall et al. 2013).

As a group, herptofauna have experienced extensive world-wide declines in population at a
disproportionally high rate (Cushman 2006; Gibbons et al. 2000; Stuart et al. 2004). The inventory
survey completed by Yahner and Ross in 2004-2005 found a wide variety of reptiles and amphibians
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that require both aquatic and terrestrial habitats (YYahner and Ross 2006). For terrestrial salamanders,
both redback (Plthodon cinereus) and northern slimy salamanders (Plethodon glutinosus) were found
in abundance and northern two-lined salamanders (Eurycea bislineata) were the most abundant
aquatic salamander found within the Park (Yahner and Ross 2006). ALPO also supports populations
of the smooth green snake (Liochlorophis vernalis) and the Eastern box turtle (Terrapene carolina)
both of which are listed as species of special concern in Pennsylvania by the Pennsylvania Fish and
Boat Commission.

Tzilkowski and Sheeder (2006) conducted a fish inventory of Blair Gap Run and its tributaries and
found nine fish species typical of cool- and coldwater fish communities of the Susquehanna River
drainage. No state or federally endangered species were captured and brown trout (Salmo trutta) was
the only nonnative fish species encountered. The upper reaches of Blair Gap Run support a naturally
reproducing native brook trout population, a species of special concern. Results from field surveys of
brook trout (Tzilkowski and Sheeder 2006) suggested Blair Gap Run may meet the Class A wild
trout water criteria.

2.2.3 Threats and Potential Stressors

Air Pollution/Industry

Early industrial advancement was not without a
cost. Although smoke pollution was nothing
new, that brought on by industrialization was
much greater and more concentrated (Hardy et
al. 2011). By 1884 the city of Pittsburgh was
burning three million tons of coal per year and
dumping hundreds of tons of pollutants in the
streets and nearby valleys. Adjacent streams
and rivers were used to carry away waste
generated from factories, mills, and refineries.
Runoff from coal mines rendered many
waterways completely lifeless. The Little
Conemaugh watershed was mined extensively
for its vast coal reserves, creating an
interconnected network of mines that resulted
in large mine discharges that polluted much of
the watershed’s tributaries. Widespread air and
water pollution continued in the region
throughout the first part of the twentieth

century, but air and water quality have been Smoke spewing from a Pittsburgh steel mill during the peak of
industrial production in the late nineteenth & early twentieth

improving since the passing of the Clean Air centuries. (Photo by Corbis-Bettmann. Donated to the PA
and Water Acts in the latter half of the Historical Commission. http://www.explorepahistory.com)

twentieth century.
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Invasive Species

Plantings of non-native plant species for gardens and ornamentals, agricultural hedgerows, wildlife
habitat, and erosion prevention and bank stabilization allow numerous introduced non-native plants
to invade nearby native woodlands and fields. Non-native plants are commonplace within and
surrounding ALPO. Areas most sensitive to invasion include old fields and floodplains, as well as the
areas along the old and new portage railroads and the modern highway(s).

At the Main Unit of ALPO, garden and ornamental plants that have invaded the park include the
herbaceous plant, garlic mustard, and the vines, oriental bittersweet and Japanese honeysuckle.
Garlic mustard occurs along the former railroad trace and streambanks from Foot of Ten to Incline 6
of the Main Unit; since 1999 the park is actively working to control it from invading the Summit area
forests. Oriental bittersweet has invaded areas along the edges of the woods along the Admiral Peary
Highway (old Rt. 22) corridor where the highway allows enough light for it to flourish, as well as
some areas along the former railroad(s). The park controlled occurrences of oriental bittersweet at the
Summit area of the old Rt. 22 corridor, but it remains a problem from Foot of Ten to Incline 6.
Japanese barberry, once a common plant for agricultural hedgerows, can now be found scattered
throughout woods from Foot of Ten to Incline 6 of the Main Unit; some control was done in the early
2000’s at the Incline 6 area but new sprouts are again appearing in the landscape there. Japanese
honeysuckle is not as prevalent in the landscape, but occurred commonly at the Foot of Ten area
during an early 1980’s survey. A few plants can now be found at the Summit area as well. Shrub
honeysuckle persists in large areas at Foot of Ten and near utility corridors at the Summit. Likewise,
multiflora rose, once thought to be a good wildlife plant, has become invasive in some area fields.
Japanese knotweed was controlled along the new portage railroad corridor prior to the development
of the hiking/biking trail in the mid-2000’s to prevent spreading this non-native plant along the entire
corridor. Despite the efforts of the park to control non-native plants, however, Japanese stiltgrass has
become the newest threat to the park’s woodlands and forests at the Main Unit, and the park has been
aggressively treating Japanese stiltgrass since 2010 from Foot of Ten to Incline 8.

At SBTU, garlic mustard and multiflora rose occur and the park aggressively treated Japanese and
giant knotweed and hybrids prior to and following the early 2000’s development of the hiking/biking
trail there. Common local folklore holds that railroads planted the knotweed for erosion control and
bank stabilization. Knotweed was and is controlled along the Staple Bend Tunnel Trail locations at
the old portage trace, but the park does not attempt to control the infestations along the modern
railroad or park boundaries. Knotweed is widespread in the landscape surrounding the SBTU.

Non-native, invasive animal pest species threatening ALPO include the hemlock woolly adelgid. The
park has approximately 100 acres of hemlock-hardwood stands throughout the Main Unit. Hemlock
woolly adelgid was first identified at the Muleshoe to Foot of Ten areas in 2007. More recently, in
the winter of 2011-12, it was found at the Summit area. The park is working to control this species at
the highest priority hemlock-hardwood stands. Emerald ash borer, another non-native invasive pest,
has been found in Cambria and Blair counties and is likely present in the park. However, this species
is considered less of a threat than the hemlock woolly adelgid because ash is not a dominant species
in the forest at ALPO.
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Population Density

Changing human activities and the social, cultural, and economic conditions that ensue can affect
park natural resources (Greb et al. 2009). Understanding the pressures that come with human
development is essential for park managers to meet the complex challenges of conserving natural
resources in a human environment.

Population density surrounding both park units of ALPO ranges between 13 and 1561 people/mi? and
has remained relatively unchanged since 2000. The immediate area around the Main Unit has only 35
to 100 people/mi? (http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml). Figure 10
compares population density of the region from (a) 2000 and (b) 2010. Both Blair and Cambria
counties are considered to be in small metro areas with under 1 million residents. The 2010 Census
reported populations of 127,089 and 143,679 people for Blair County and Cambria County,
respectively. Denser populations occur northeast of the Main Unit (city of Altoona) and southwest of
the SBTU (city of Johnstown). According to Greb et al. (2009), the percent population change has
decreased between 2000 and 2006 (-7.6 to -2.0%) in both counties and the projected population
change from 2006 to 2030 is negligible for Blair County (0.1 — 5.9%) and negative for Cambria
County (-21.2 to 0.0). Farmland has also decreased. From 1997 to 2002, Blair County lost between
0.0 and 4.0% farmland and Cambria County lost between 4.1 and 9.2% farmland.
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Figure 10. Population density by census tract in the vicinity of ALPO’s Main Unit and SBTU for a) 2000

and b) 2010.
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Transportation
As with most parks in Pennsylvania, a network of highways and railways surround and even cross

through the park. Old Rt. 22 is a busy state road that goes through the Summit area of the Main Unit
and parallels the park boundary along the Incline Planes to the 8 to 10 and the Foot of Ten area. A
major highway, Rt. 22, runs north of the park and borders the northwest corner of the Summit area.
The western border of the SBTU runs parallel to a busy modern railroad (Figure 11).
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Figure 11. Major highways, roads, and railways surrounding ALPO’s Main Unit and SBTU.

Land Use Development

Historic Land Use

Literally fueling urban and industrial development in the United States by the early 1900s most of the
forests in Pennsylvania were gone. A state that was once almost completely forested was below 32%
forest cover (Rhoads & Black 2005). Since that time the forests in many areas of the state have
regenerated with total forest cover reported above 60% (Myers et al. 2000). Land conversion in
Pennsylvania is consistent with it neighboring states in the mid-Atlantic region and, based on
photointerpretation, ALPO is consistent with Pennsylvania. During the early part of the 20" century
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the optimum agriculture areas in Pennsylvania (best soils with low slopes) remained cleared while
the more rugged areas with poor soils regenerated back to forest. Since the mid-1900s land use
change in the mid-Atlantic region has been dominated by the conversion from agriculture to urban
and suburban land uses while overall forest cover remains consistent. The NRCS (2000) reported this
at the regional level and our photointerpretation for ALPO has confirmed it for the areas near to the
park (Figs. 12-15) (Table 2).

While the general forest trend is positive Pennsylvania’s forests continue to be influenced by forest
fragmentation pressures. Goodrich et al. (2002) reported that 57% of Pennsylvania’s forest cover
would be considered edge forest or forest within 100 m of a disturbance such as agriculture,
suburban, urban or roads. Bishop (2008) showed this trend continuing while also reporting that
average forest patch size was decreasing in Pennsylvania.

[ Allegheny Portage NHS - Main Unit
Land Use 1939
Agriculture
Developed
I Forest
Shrubland
I Water
[0 Allegheny Portage

Figure 12. Historical Land Use based on aerial photography from 1939. Displayed is an Anderson Level
1 land use interpretation (Anderson et al. 1976) for an area within a 1 km buffer zone around the Main
Unit of ALPO. Most of the natural forest conversion that had occurred by the late 1930s was for
agricultural lands near “Foot of Ten” the eastern end of the park outside of Duncansville, PA. There was
some suburban development from Cresson, PA at the western end. Most of the land use interpreted as
shrubland was for energy transmission corridors in the “Summit” area.
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Figure 13. Historical Land Use based on aerial photography from 1994. Displayed is an Anderson Level

1 land use interpretation (Anderson et al. 1976) for an area within a 1 km buffer zone around the Main
Unit of ALPO. The natural forest conversion had stabilized by the mid-1990s. The once agricultural lands,
near “Foot of Ten”, had converted to suburban Duncansville, PA and Cresson, PA near the “Summit” area
had grown as well. Another important land use change was from the construction of US-22 near Cresson
as well as an increase in the number of energy transmission corridors near and within the park boundary.

Table 2. Land use areas, based on interpretation of historic aerial photography for three sets of images
(1939, 1994, and 2006).

Hectares Acres Hectares Acres Hectares Acres
Land Use 1939 1939 1994 1994 2006 2006
Agriculture 608.64 1542.15 132.72 327.95 142.27 351.56
Forest 2467.74 6097.91 2571.20 6353.58 2561.42 6329.41
Developed 117.69 290.81 457.08 1129.48 438.53 1083.63
Barren N/A N/A 37.11 91.70 43.12 106.55
Shrubland 119.94 296.38 107.72 266.18 120.08 296.72
Water 9.03 22.31 17.17 42.43 17.59 43.46
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Figure 14. Historical Land Use based on aerial photography from 2006. Displayed is an Anderson Level
1 land use interpretation (Anderson et al. 1976) for an area within a 1 km buffer zone around the Main
Unit of ALPO. The natural forest conversion appears to have stabilized and there were no significant
changes in forest, agriculture or development (urban and suburban) between 1994 and 2006 in fact much
of the agricultural land inside the park boundary at “Foot of Ten” had reverted back to forest by 2006.
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Figure 15. Graph depicts the land use conversion for the three major land use types (agriculture, forest,
developed) for the three aerial photography dates (1=1939, 2=1994, 3=2006).

At a local level the forests within ALPO are experiencing these same fragmentation pressures. Urban
and suburban expansion is occurring at both ends of the Main Unit, energy transmission corridors
inside the boundary predate the park and major roads such as Old Route 22 and the newer US-22
influence and fragment habitats. Surface mining in the region further impacts natural habitats through
surface disturbance and impacts on ground and surface water quality, increasing the likelihood of
abandoned mine drainage (AMD), which can be very acidic. Two new development pressures have
begun influencing forest habitats in the region. The first is the development of the Marcellus gas
shale and the second is wind energy development. Both of these are increasing forest fragmentation
along with additional impacts on habitat quality.

Mining (Abandoned Mine Drainage)

Abandoned mine drainage (AMD) can occur naturally, but is primarily an artifact of prior or current
mining of coal (sometimes clay) from either surface (strip) mines or subsurface (deep) mines (Figure
16). AMD can be highly acidic, or, if the soils have enough acid-neutralizing capacity, can be net-
alkaline. Drainages at ALPO’s SBTU are acidic while some drainages at the Summit area of the
Main Unit are thought to be net-alkaline. Although the pH may be neutral, net-alkaline mine drainage
is still considered to be contaminated by metals, salts, or other dissolved solids. AMD discharges are
common in the bituminous coal regions of Pennsylvania, which include portions of the central region
of the Commonwealth, and most of the western region.
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Figure 16. Photo images from 2010 show the locations of surface mines adjacent to a) the Main Unit and
b) the SBTU of ALPO. The surface mine near the Main Unit in a) is relatively new. It was not visible in the
2006 aerial photography, but older surface mine areas have since reforested. The steel mill spoil piles
west of the SBTU pre-dates the 1939 aerial photography and the surface mines to the east of SBTU (light
green areas) remain active to the present day.
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Abandoned mine drainage (AMD) can occur naturally, but is primarily an artifact of prior or current
mining of coal (sometimes clay) from either surface (strip) mines or subsurface (deep) mines. AMD
can be highly acidic, or, if the soils have enough acid-neutralizing capacity, can be net-alkaline.
Drainages at ALPO’s SBTU are acidic while some drainages at the Summit area of the Main Unit are
thought to be net-alkaline. Although the pH may be neutral, net-alkaline mine drainage is still
considered to be contaminated by metals, salts, or other dissolved solids.

AMD discharges are common in the bituminous coal regions of Pennsylvania, which include
portions of the central region of the Commonwealth, and most of the western region.

AMD can be a stressor to the ecological integrity of aquatic ecosystems whenever it occurs. Whether
a source originates within a park unit, or drains into one from an external source, in either case, it can
exceed Water Quality Standards (WQS) and/or degrade the condition of aquatic resources. Once
groundwater is contaminated by AMD, these polluted surface waters tend to remain contaminated for
decades, unless treatments or re-mining of the source area are instituted. Portions of ALPO were
previously mined, and are currently impacted by AMD. These include an unnamed tributary to
Bradley Run and the Staples Bend Tunnel Unit. There are other areas that remain relatively
unaffected by AMD, such as the primary stream running through the park unit, Blair Gap Run.
Although it does have some impacts form mine drainage, the stream is of high enough quality to
naturally buffer the drainages.

A comprehensive study of water quality and AMD in the Little Conemaugh River watershed (Barbin
1995) stated that the AMD discharges of the SBTU represented just over 1% of the total pollutant
load entering the entire watershed (sample points LCR-84, LCR-98 contributed about 1,234 Ibs./day,
which ranked them together as 12 of 37 sampling points with regard to pollutant load from the entire
watershed. Kaktins and Carney (2002) conducted water chemistry sampling and found evidence of
AMD in six drainages flowing from abandoned mines and three iron mounds at the SBTU. A U. S.
Geological survey study (Cravotta 2005) documented AMD flows either passing under the railroad
bed into the Little Conemaugh River or into a ditch that collects AMD from several seeps and
discharges into two ponds on park property. Inglis (2007) conducted a site visit to assess the
feasibility of converting these ponds into settling basins to treat AMD in the SBTU. The
recommendations indicated that the ponds could be rebuilt into an AMD treatment system, although
numerous hydrologic, construction, and permitting issues were raised. Most recently, Calibre
Systems, Inc. (2012) conducted an inventory and assessment of abandoned mine sites within ALPO
and also noted a series of sites in the SBTU that discharge measurable flows of AMD in to the Little
Conemaugh River.

Marcellus Shale Development

Development of the Marcellus shale gas reaches about 75% of Pennsylvania. Pennsylvania had its
first well drilled in 2007 and since then 3078 (as of 12/1/2012) wells have been permitted (PSU
Marcellus Center 2013).
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Figure 17. Locations of Marcellus Shale permitted pads (drilled or planned) within 30-km surrounding
ALPO. There are 48 potential pad locations within this area based on permit information acquired from
the Pennsylvania Department of Environmental Protection (PADEP), February 2012.

In the 30-km region around ALPO there were 48 well pads permitted by February 2012 and, based
on 2010 aerial imagery 11 of those sites had begun pad construction (Figure 17). Impacts to habitat
from increased fragmentation along with potential impacts to water quality are some important issues
with this development. Based on well pad data through 2011, Drohan et al. (2012) reported that the
average well pad footprint was 3 ha (6.7 acres) but in addition to the pad footprint fragmentation is
increased by an additional 3.6 ha (8.8 acres) from linear road and pipeline development (Johnson et
al. 2010).

Wind Turbines

Wind energy development has been increasing along the Allegheny Front and many wind turbines
are located or planned near ALPO. There is a cluster of nine active turbines within 1-km of the park
west of the Blair Gap Reservoir (Figure 18). For these nine pads average pad size is 0.59 ha (1.46
acres) but, like Marcellus development, more land is disturbed and then maintained in a disturbed
condition for access roads and transmission lines thus increasing forest fragmentation. In addition to
forest fragmentation wildlife, particularly bats and birds, are impacted from collisions with the
turbine blades especially at night (Miller 2012).
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Figure 18. Wind turbine locations adjacent to the ALPO Main Unit. There are several wind farm
developments along the Allegheny Front near ALPO. The ten turbines (tan areas) closest to the park are
close to the Blair Gap Reservoir adjacent to the park boundary. The tan box in figure 18a represents the
area of figure 18b. Looking closely you can see the white tops of each wind turbine and a black thin
shadow extending west from the turbine’s base.
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2.3 Resource Stewardship

2.3.1 Management Directives and Planning Guidance

According to the park’s General Management Plan (NPS 1980), “resources management will focus
on historic resources, with natural resources providing a supporting role. The natural environments
that formed the settings for the historic events will be redeveloped where necessary to support the
primary story.” Cultural resource management goals are “to identify, evaluate, protect, maintain and
interpret the park’s cultural resources” and “to preserve and maintain...the setting of the Allegheny
Portage Railroad to approximate conditions during the 1834-57 period.” Natural resource
management goals are “to perpetuate natural ecological communities in the park’s natural zone and
to enhance the value of these lands as aesthetic buffers around historically significant resources”
(NPS 1980). Natural resource management issues at ALPO include air and water quality, invasive
non-native plants, non-native insect pests, and abandoned mine drainage, and natural resource
stewardship. Park management strategies and activities regarding these issues, however, depend on
several factors, including whether they are regional in nature or apply to specific management
zone(s). The park is divided into four primary management zones, each with a different management
strategy (Figure 19):

e HISTORIC ZONE - “Lands that will be managed for the preservation, protection, and
interpretation of cultural resources and their settings, and to provide for their use and
enjoyment by the public.” These areas include historic structures and cultural landscapes
throughout the park.

e NATURAL ZONE - “Lands and waters that will be managed to conserve natural resources
and ecological processes and to provide for their use and enjoyment by the public. In many
areas of the park, the natural zone offers a buffer to historic resources from intrusive adjacent
land uses or activities.” The natural zone is those areas not a part of other zones.

e PARK DEVELOPMENT ZONE - “Lands that will be managed to provide and maintain
facilities serving park visitors and management.” This zone includes the modern Visitor
Center and maintenance buildings and parking lots.

e SPECIAL USE ZONE - “Lands and waters that will continue to be used for activities not
appropriate in other zones, such as non-federal lands within the boundary used for
transportation and utility corridors, industry and commerce.” (NPS 1992)
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Figure 19. Management zone maps for the Main Unit (a) and the SBTU (b). Aerial imagery from 2006
was used to aid interpretation. Note that the “Historic Zone” is located along the Allegheny Portage
Railroad bed and that the Special Use Zones tend to be utility corridors.
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To ensure that all parks, including smaller units, can effectively address threats to their natural
resources, the Service created regional, servicewide, and network programs to coordinate efforts and
operate at multiple levels. Realizing that the goals of the Organic Act could not be achieved without
sound scientific understanding of natural resource condition, they included among these the
Inventory and Monitoring Network, which is designed to help “improve park management through
the greater reliance on scientific knowledge” (http://www.science.nature.nps.gov/im/index.cfm).

ALPO is part of the Eastern Rivers and Mountains Network (ERMN). The ERMN inventories and
monitors the natural systems within the park and any human influences upon them in order to detect
changes in condition and develop appropriate management actions (NPS Management Policies 2006;
http://www.science.nature.nps.gov/im/units/ermn/history.cfm).

2.3.2 Status of the Supporting Science

We based this natural resource condition assessment on the ERMN’s Vital Signs indicators (Table 3).
The following excerpt is from the ERMN’s Monitoring webpage and provides background vital signs
monitoring (http://science.nature.nps.gov/im/units/ermn/monitor/index.cfm):

“The intent of park vital signs monitoring is to track a subset of physical, chemical, and biological
elements and processes of park ecosystems that are selected to represent the overall health or
condition of park resources, known or hypothesized effects of stressors, or elements that have
important human values.

The elements and processes that are monitored are a subset of the total suite of natural resources that
park managers are directed to preserve “unimpaired for future generations,” including water, air,
geological resources, plants and animals, and the various ecological, biological, and physical
processes that act on those resources. The broad-based, scientifically sound information obtained
through natural resource monitoring will have multiple applications for management decision-
making, research, education, and promoting public understanding of park resources.

The five Goals of Vital Signs Monitoring that the 32 networks of parks are addressing as they design
and implement their natural resource monitoring programs are as follows:

1. Determine the status and trends in selected indicators of the condition of park ecosystems to
allow managers to make better-informed decisions and to work more effectively with other
agencies and individuals for the benefit of park resources.

2. Provide early warning of abnormal conditions of selected resources to help develop effective
mitigation measures and reduce costs of management.

3. Provide data to better understand the dynamic nature and condition of park ecosystems and to
provide reference points for comparisons with other, altered environments.

4. Provide data to meet certain legal and Congressional mandates related to natural resource
protections and visitor enjoyment.

5. Provide a means of measuring progress towards performance goals.”
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Table 3. Vital Signs selected for monitoring by the Eastern Rivers and Mountains Network.

LEVEL 1 CATEGORY

LEVEL 2 CATEGORY

LEVEL 3 CATEGORY

ERMN 'VITAL SIGN' NAME

Air and Climate

Air Quality

Weather and Climate

Wet Deposition

Weather and Climate

Air Quality

Weather and Climate

Geology and Soils Soil Quality Soil Function and Soil Function and Dynamics
Dynamics
Water Hydrology Surface Water Surface Water Hydrology

Water Quality

Dynamics

Water Chemistry--
Core

Water Chemistry--
Expanded

Aquatic
Macroinvertebrates

Water Chemistry--Core

Water Chemistry--Expanded

Aquatic Macroinvertebrates

Biological Integrity

Invasive Species

Focal Species or
Communities

Invasive/Exotic Plants
and Animals

Invasive/Exotic Plants
and Animals

Shrubland Forest and
Woodland
Communities

Riparian Communities

Birds -- Riparian
Communities

Invasive/Exotic Plants, Animals and
Diseases--Status and Trends

Invasive/Exotic Plants, Animals,
and Diseases--Early Detection

Forest, Woodland, Shrubland, and
Riparian Plant Communities

Rare, Riparian Plant Communities

Louisiana Waterthrush

Landscapes (Ecosystem

Pattern and Processes)

Landscape Dynamics

Land Cover and Use

Landscape Pattern

Landscape Dynamics

The optimal choice of vital signs for inventory and monitoring varies by park. As part of the
selection process, each vital sign or indicator was ranked according to individual park priority,
identified as a threat to the park (if applicable), noted if current inventory and monitoring data
existed, and assigned a timeline for protocol development and monitoring (Table 4).
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Table 4. Vital signs ranked by priority for ALPO, including classification as a threat, status of existing
data, and protocol development and monitoring timeline.

Related Park

Park Objectives/ Existing
Vital Sign (Level 3) Ranking Monitoring Threats Data
Wet and Dry Deposition 1 . X X
Weather and Climate 1 1 X X
Wetland Water Dynamics 2 0
Groundwater Dynamics 3 0
Water Chemistry-core 1 t X X
Water Chemistry-expanded 1 t X X
Aquatic Macroinvertebrates 2 t X X
Invasive/Exotics--status and trends 1 1 X
Invasive/Exotics--early detection 1 t X X
Shrubland Forest and Woodland Comm. 1 1 X
Riparian Communities 2 t X
Birds--Riparian Communities 2 0
Birds--Breeding Communities 2 T
T&E Species & Communities--State 1 t X
T&E Species & Communities--Federal 1 t
Land Cover and Use 1 t X X

* = monitored by another park, program, or federal/state agency
1 = network will develop protocols and implement monitoring
¢ = monitoring will likely be done in the future but cannot currently

Several inventory and monitoring reports currently exist for ALPO (Tables 5 and 6). Data from these
reports was requested from NPS staff and used in the condition assessment.
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Table 5. Compiled list of inventory reports available and used for the ALPO NRCA.

INVENTORY REPORTS

Geology
ALPO Geologic Resource Evaluation Report (Thornberry-Ehrlich, September 2008)

Weather and Climate

Weather and Climate Inventory, National Park Service, ERMN (Davey et al., September 2006)

Aguatic

Aquatic Macroinvertebrate Bioassessment Programs Throughout the ERMN Region: Commonalities Among
Regulatory Authorities (Tzilkowski, January 2008)

Assessment of Wild Trout Populations in Blair Gap Run, ALPO (Tzilkowski & Sheeder, June 2006)

Condition Assessment of 5 Tributary Watershed Ecosystems at ALPO and NERI (Laubscher et al., April
2007)

Level | Water Quality Inventory and Aquatic Biological Assessment of the ALPO and the JOFL (Sheeder
and Tzilkowski, October 2006)

Vegetation

A method for Developing Ecological Systems Maps from US National Vegetation Classification Association-
level Vegetation Maps for Eight National Parks in the ERMN of the National Park Service (Largay and
Sneddon, May 2009)

Vegetation Classification and Mapping of ALPO (Perles et al., March 2007)
Distribution and Abundance of Nonnative Plant Species at JOFL and ALPO (Zimmerman, March 2007)

Biological Integrity

Global Conservation Status Ranks of State-Rare Vegetation Associations in the Eastern Rivers and
Mountains Network

Inventory of Amphibians, Reptiles, and Mammals at ALPO and JOFL (Yahner & Ross, March 2006)
Bat Inventory of ALPO, JOFL, FRHI, FONE (Gates and Johnson, November 2007)

Inventory of Bird and Butterfy Diversity at ALPO and JOFL (Yahner & Keller, February 2000)

Comprehensive Inventory Program for Birds at Six Pennsylvania National Parks (Yahner et al., December
2001)

Status of Native and Invasive Crayfish in Ten National Park Service Properties in Pennsylvania (Lieb et al.,
April 2007)

45



Table 6. Compiled list of monitoring reports available and used for the ALPO NRCA.

MONITORING REPORTS

Weather and Climate

Weather of Allegheny Portage Railroad National Historic Site and Johnstown Flood National Memorial:
Eastern Rivers and Mountains Network summary report for 2011 (Knight et al., October 2012)

Weather of Allegheny Portage Railroad National Historic Site and Johnstown Flood National Memorial:
Eastern Rivers and Mountains Network summary report for 2010 (Knight et al., September 2011)

Allegheny Portage Railroad National Historic Site and Johnstown Flood National Memorial: Weather of
2009 (Knight et al., September 2010)

Allegheny Portage Railroad National Historic Site and Johnstown Flood National Memorial: Weather of
2008 (Knight et al., September 2010)

Allegheny Portage Railroad National Historic Site and Johnstown Flood National Memorial: Weather of
2007 (Knight et al., September 2010)

Aquatic

Wadeable Stream Monitoring in Allegheny Portage Railroad National Historic Site, Delaware Water Gap
National Recreation Area, Johnstown Flood National Memorial, and Upper Delaware Scenic and
Recreational River: Eastern Rivers and Mountains Network (Tzilkowski et al., December 2011)

Wadeable Stream Monitoring in the Eastern Rivers and Mountains Network: 2009 & 2010 Summary Report
(Tzilkowski et al., March 2011)

Integrity of Benthic Macroinvertebrate Communities in Allegheny Portage Railroad National Historic Site
and Johnstown Flood National Memorial: Eastern Rivers and Mountains Network 2008 Summary Report
(Tzilkowski et al., February 2010)

Vegetation & Soll

Long-term Forest Health Monitoring Program in the Eastern Rivers and Mountains Network: Evaluation of
the Statistical Power to Detect Temporal Trends (Perles et al., October 2012)

Condition of Vegetation Communities in Allegheny Portage Railroad National Historic Site and Johnstown
Flood National Memorial: Eastern Rivers and Mountains Network Summary Report 2007 & 2009 (Perles et
al., March 2010)

Biological Integrity

Early Detection of Invasive Species - Surveillance Monitoring and Rapid Response: Eastern Rivers and
Mountains Network 2011 - 2012 Summary Report (Manning and Keefer, January 2013)

Early Detection of Invasive Species - Surveillance Monitoring and Rapid Response: Eastern Rivers and
Mountains Network Summary Report 2010 (Keefer, March 2011)

Early Detection of Invasive Species - Surveillance Monitoring and Rapid Response: Eastern Rivers and
Mountains Network Summary Report 2008 - 2009 (Keefer, March 2010)

Streamside Bird Monitoring: Eastern Rivers and Mountains Network 2007 - 2012 Summary Report
(Marshall et al., March 2013)

Landscape Dynamics

Socioeconomic Indicator Mapping, Eastern Rivers and Mountains Network (Greb et al., 2009)
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Chapter 3 Study Scoping and Design
3.1 Preliminary Scoping

3.1.1 Park Involvement

The process for developing the condition assessment for ALPO began with a kickoff meeting hosted
by NPS personnel on November 18-19, 2010. NPS participants, including park superintendent,
natural resource manager, monitoring network personnel, and NRCS supervisor, presented
information on the park’s natural resources, available monitoring data and protocols, and guidelines
for development of the NRCA. An important conclusion drawn from the discussion was that natural
resource condition and management were often reflected by the park’s management zones (cultural,
natural, developed, and special use). For example, the only grassland habitat within the park occurs
within the cultural zone and is primarily the result of mowing to keep the cultural viewshed open and
maintain the historic time period scene. Although some provisions for natural resources are made
(e.g., delayed mowing until fall to allow for bird breeding season and other animal habitat
provisions) management is directed toward recreating the historic scene of the railroad time period.
Another example is the conflict created by the spatial configuration of the management zones (e.g.,
the railroad trace, which bisects the park’s natural zone, is managed as a cultural resource and serves
as an important vector for invasive species—a serious threat to the vegetative communities in the
park).

As a result of several meetings and conference calls, primary data sources from past inventory and
monitoring studies were provided by (1) the park’s natural resource manager in the form of electronic
data files, hard copies of reports, and compiled notes; (2) the Eastern Rivers and Mountains Network
monitoring data; (3) NPSpecies data; and (4) NPScape (science.nature.nps.gov/im/monitor/npscape/).
Additional datasets and information were obtained for air quality (National Atmospheric Deposition
Program and the State of Pennsylvania’s State Acid Deposition Network), weather and climate
(National Weather Service Cooperative Observer Program), forests (land records from the
Pennsylvania Historical and Museum Commission 2011), wetlands (delineation results provided by
P. Sharpe), and landscapes (National Land Cover Data, Pennsylvania Land Cover Data (via
PASDA,) and historic and current aerial photography from PA DCNR, Bureau of Topographic and
Geologic Survey).

A series of conference calls in 2011 through 2012 between NRCS supervisors, ERMN staff, ALPO’s
natural resource manager, and Riparia provided information transfers, collaboration and feedback.
These calls combined with email correspondence and visits with the park’s natural resource manager
and ERMN staff produced a list of natural resource indicators for the condition assessment, as well as
discussions on approaches, datasets, metrics and other references for each indicator. These
communications were essential in understanding both the natural resource issues at ALPO and the
goals and expectations of the NRCA.
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3.2 Study Design

3.2.1 Assessment Framework

Our approach utilizes the ERMN’s “vital signs’ framework for reporting natural resource condition
(Marshall and Piekielek 2007). This allows NPS to utilize these NRCA results in conjunction with
ERMN’s long-term monitoring, especially since the latter is intended to evaluate trends in condition.
This report also allows one to identify gaps in existing data for the park. Several of the ERMN vital
signs not included in this assessment were lacking data for ALPO or had very limited data where
only heuristic or qualitative assessments were possible. Figure 20 displays the ERMN vital signs for
ALPO and the resources and indicators used for the NRCA. Resources and indicators related directly
to the vital sign are emphasized by color.

3.2.2 Reporting Areas

The condition assessment consists of six broad categories: Air Quality, Weather & Climate, Water
Quality, Ecosystem Integrity, Biological Integrity, and Landscapes. A total of 27 indicators are
dispersed across these categories and are listed in Figure 20. Each indicator was evaluated for both
park units, unless data was unavailable.

The main focus area for reporting condition depended on the resource and available data. Air quality
and weather and climate are regional resources and are reported as such. Water quality results are
most useful when one can distinguish between areas of good water quality and impacted areas. Thus,
results for this resource are reported hierarchically, first by site, then by stream segment, followed by
park unit. Forest/wood/shrubland condition and wetland condition are reported first by forest
association and then scaled up to park unit. Grassland condition is reported for each habitat patch and
then for the Main Unit. Biological integrity results were reported by park unit, if possible, or
parkwide. Landscapes, although considered a regional resource/indicator, were analyzed at multiple
scales beginning with the park boundary and scaling up to park boundary + 1-km, park boundary +
30-km, and catchment; thus, the results are presented by park unit. The final summary of condition
results is summarized first by resource to include information on data sources and references,
followed by summaries by regional resources and park units to facilitate management interpretations.
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ERMN VITAL SIGN CATEGORY (LEVEL 3)

ALPO NRCA RESOURCE & INDICATORS

|Wet Deposition

|Weather and Climate

|Soi| Function and Dynamics

—

Air Quality
Ozone
Visibility
Wet Deposition
Mercury Deposition
Night Skies

Soundscapes

|Surface Water Dynamics

Weather and Climate
Precipitation Trends

Temperature Trends

|Water Chemistry--Core

J1

Water Quality
Water Chemistry-Core

Aquatic Macroinvertebrates
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|Water Chemistry--Expanded

|Aquatic Macroinvertebrates

Invasive/Exotic Plants and Animals

Shrubland Forest and Woodland
Communities

|Riparian Communities

Ecosystem Integrity
Forest/Wood/Shrubland
Grasslands
Wetlands
Biological Integrity
Species of Special Concern
American Bugbane
American Ginseng
Northern Myotis
Brook Trout

Bat Communities

Bird Communities

Amphibians and Reptiles

Mammals

|Birds -- Riparian Communities

Land Cover and Use

Landscape Pattern

Non-native Invasive Animals
Hemlock Woolly Adelgid
Gypsy Moth
Brown Trout
Crayfish

Non-native Invasive Plants
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Figure 20. ERMN vital signs and their relation to ALPO’s NRCA resources and indicators. Resources and
indicators related directly to the vital sign are emphasized by color. ERMN Vital Signs (left column) in

Landscapes
Land Use, Patterns, and

Fragmentation

white boxes had limited and/or inconsistent data and were not assessed.
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3.2.3 General Approach and Methods

Chapter 4 is broken down by the six broad resource categories. Each resource category contains the
relevant indicators of condition. Results for each indicator begin with a discussion on the relevance
and context of the indicator, as well as the metrics chosen to represent that indicator. This is followed
by an overview of the methods describing our approach and/or metric computation and analysis and a
section defining the reference condition and how each metric is scored. When possible, reference
conditions and scoring criteria were based on federal or state agency regulations or criteria, peer-
reviewed research, or NPS Vital Signs (various networks) condition categories. If possible, each
metric was assessed in terms of percent attainment of reference (e.g., 67% of samples met criteria for
reference or good condition). In many cases, the data was qualitative and required best professional
judgment to assign a condition category. In these latter cases, we provided justification for our
decisions. The section on current condition and trends contains the specific results of the condition
assessment presented as either good (green circle), moderate concern (yellow circle), or significant
concern (red circle) and, if trends analysis was possible, an upward arrow for improving condition or
a downward arrow for deteriorating condition, and a two-way arrow for unchanging condition. The
level of confidence in the assessment is also included in the outline of the condition symbol as either
bold (high confidence), medium (medium confidence), or dashed (low confidence) (Table 7). Final
sections include a brief explanation regarding data gaps and level of confidence and a list of sources
of expertise utilized.

Table 7. Symbol key legend used to report resource condition, trend, and confidence levels in the ALPO
NRCA.

CONFIDENCEIN

CONDITION STATUS TREND IN CONDITION ASSESSMENT

Resource is in Good Condition is Im provin
Condition P s
Warrants Moderate <::> Condition is Unchanging O Medium

High

Concem

. Warrants Significant @ Condition is Deteriorating ; Y |Low
Concem ' /
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Chapter 4 Natural Resource Conditions

4.1 Air Quality

Air pollution can be a serious threat to both natural and cultural resources, causing injury to sensitive
plant species, acidifying waterways, eroding buildings and monuments, leaching nutrients from the
soil, and reducing visibility. Not only does air pollution harm NPS resources but it can also detract
from the enjoyment of our parks for both present and future generations and can also affect human
health (US EPA 2010a). NPS is bound, not only by the Organic Act of 1916 but also by the Clean
Air Act (CAA) of 1970 and CAA Amendments to protect the resources within the national parks and
participate in national and regional initiatives to control, mitigate, monitor and research air pollution
and its effects in national parks. The Air Resources Division (ARD) oversees management of the
national program for the NPS, working in conjunction with parks and regional offices in a variety of
air quality initiatives, including monitoring of sources and researching the effects of air pollution.
Refer to the following webpages for more information on (1) law and policy and (2) partnerships:

(1) http://www.nature.nps.gov/air/regs/laws_Regs.cfm
(2) http://www.nature.nps.gov/air/regs/partnership.cfm.

One of the tools that can be used by NPS to assess air pollution within and around park units is the
CAA'’s National Ambient Air Quality Standards (NAAQS). Specifically, the NAAQS has set
standard limits or thresholds for six “criteria pollutants,” including ozone (O3), nitrogen dioxide
(NO2), and sulfur dioxide (SO2). “Primary standards” are intended to protect human health, while
“secondary standards” are intended to protect human environmental welfare, which includes natural
resources. It is important to realize that these national standards are continuously being reviewed and
revised to incorporate new research findings and provide better protection. In addition, the CAA’s
Prevention of Significant Deterioration (PSD) of Air Quality program provides additional protection
for national parks and other areas of special value to avoid adverse effects that may occur due to
industrial development even if NAAQS are not violated. The PSD “Class | areas” identified in the
PSD program receive the highest level of protection with only very little deterioration of air quality
allowed and include international parks, national wilderness areas and national memorial parks
greater than 5,000 acres, and national parks in excess of 6,000 acres that existed as of August 7,
1977. All other NPS areas are designated Class Il where only moderate air quality deterioration is
allowed (NPS ARD 2011). The NPS ARD developed methods for determining air quality conditions
for park planning and condition assessments that use NAAQS as a benchmark to help estimate how
air pollution affects park resources (NPS ARD 2013). This ARD guidance is applied in this
document to help assess the condition of ALPQO’s air resources.

The NPS Air Monitoring Program focuses primarily on visibility, ozone, and atmospheric deposition
and includes air monitoring stations throughout the nation that are operated by different organizations
(http://www.nature.nps.gov/air/monitoring/index.cfm). The NPS Inventory and Monitoring program
also provides valuable assistance in monitoring and tracking air pollution effects in national parks.
For example, ERMN identified several resources within their park units that may be adversely
affected by changes in air quality (the Clean Air Act refers to these types of resources as air quality
related values or AQRVs). AQRVs identified for ALPO include visibility, vegetation, surface waters,
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and fish and wildlife. Air-related vital signs selected for long-term monitoring in the ERMN are
ozone, visibility, wet deposition, mercury deposition, and particulate matter. We did not include
discussion of the NAAQS for particulate matter (PM) in this NRCA, because the guidance for
visibility condition assessment established by the ARD appropriately covers PM effects on natural
resources. Table 8 provides a summary of the air quality monitoring networks (including state-level)
involved and a list of nearby monitoring locations for ALPO’s air quality -related vital signs. Figure
21 shows the nearest monitoring stations providing the data for the different air quality condition
assessments for ALPO.

In this NRCA, we applied the NPS ARD developed condition assessment guidance for assessing air
quality within NPS units (NPS ARD 2013). Supplemental information used in this NRCA includes
data and produces from an annual report on conditions and trends produced by ARD (NPS ARD
2010). These NPS ARD assessment guidance uses reports summarize data collected over five-year
periods from all available monitoring data to generate interpolations for the continental United
States. Estimates are derived from these interpolations to determine an index of condition for ozone,
wet deposition, and visibility (http://www.nature.nps.gov/air/Maps/AirAtlas/IM_materials.cfm).
Based on these interpolations, the NPS ARD assessment guidance assigns one of three condition
categories is then assigned to each park:

Air Quality Warrants Significant Concern ( @)
Air Quality Warrants Moderate Condition ()
Air Quality is in Good Condition (@ ).

Table 8. List of air quality networks and monitoring locations in or near ALPO.

PARAMETER NETWORK SITES LOCATION
OZONE CASTNet' PSU106 State College, PA (65 km NE)  Laurel
LRL117 Hill State Park, PA (80 km SW)
COPAMS? 42-013-0801-44201  Altoona, PA (10 km NE)
42-021-0011-44201  Johnstown, PA (30 km SW)
VISIBILITY IMPROVE® AREN"1 Arendtsville, PA (100 km SE) Davis,
DOSO1 WV (165 km SW)
WET DEPOSITION NADP/NTN* PA13° PA42 On-site (Summit area of ALPO)
(Nitrogen, Sulfur) PA15 Pine Grove Mills, PA (60 km NE)
State College, PA (65 km NE)
CASTNet' PSU106 State College, PA (65 km NE)  Laurel
LRL117 Hill State Park, PA (80 km SW)
WET DEPOSITION NADP/MDN® PA13 On-site

(Mercury)

'CASTNet = Clean Air Status and Trends Network

2COPAMS = Commonwealth of Pennsylvania Air Monitoring system
*IMPROVE = Interagency Monitoring of Protected Visual Environments
*NADP/NTN = National Atmospheric Deposition Program/National Trends Network

*NADP/MDN = National Atmospheric Deposition Program/Mercury Deposition Network

®PA13 joined the NADP/NTN network in 2011; prior to that it was part of the Pennsylvania Atmospheric
Deposition Monitoring Network (PADMN)
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For the ALPO NRCA, we used the interpolated information from the NPS ARD guidance to report
current condition, if on-site monitoring data was not available (e.g., ozone, visibility). The NPS-
ARD advises against using these 5-year averages for trends analysis, however, due to the
inaccuracies and low resolution of interpolation methods (Drew Bingham, personal communication).
We did include regional trends reported by NPS ARD for parks with on-site monitoring (NPS ARD
2010). For air quality parameters monitored within the park (wet deposition of nitrogen, sulfur, and
mercury), we supplemented the interpolated estimates with these park-specific results and used the

latter to estimate trends.
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Figure 21. Map showing air quality monitoring stations within a) 500-km radius and b) 30-km radius of
ALPO. All stations within a 500-km radius (except PA-13) were used in the NPS-ARD interpolation
estimates (inverse distance weighted).
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Figure 21 (continued). Map showing air quality monitoring stations within a) 500-km radius and b) 30-km
radius of ALPO. All stations within a 500-km radius (except PA-13) were used in the NPS-ARD
interpolation estimates (inverse distance weighted).

4.1.1 Ozone

Relevance and Context

Ozone is an important phytotoxic air pollutant, especially in the eastern United States (Chappelka et
al. 1999). Ground-level ozone (03) is the main component of smog and forms when sunlight reacts
with methane (CH4), carbon monoxide (CO), nitrogen oxides (NOx), and volatile organic carbons
(VOCs), most of which originate from man-made sources like burning of fossil fuels (US EPA
2010Db). Ozone pollution is not confined to urban areas, however, and is of particular interest to
natural resource managers, since it can be transported over long distances to forested regions. Ozone
affects both biochemical and physiological processes in plant tissue, interfering with food production
and storage, and eventually leading to foliar injury, reduced growth and increased susceptibility to
disease and insect damage (Porter 2003, US EPA 2010b). Although studies of foliar injury have not
been conducted at ALPO, they have been well documented in other national parks (Kohut 2005).
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Chappelka et al. (1999) documented foliar injury from ambient ozone concentrations on mature black
cherry trees in Great Smoky Mountains National Park (GRSM) and Shenandoah National Park
(SHEN). Injury was greatest to trees in higher elevations where ozone concentrations were also high.

Method

NPS has been monitoring ozone levels since the late 1970°s in concert with the EPA Clean Air Status
and Trends Network (CASTNet). To assess park air quality, the NPS ARD assessment guidance
estimates ozone condition based on a five-year average of the 4" highest 8-hour ozone concentration.
This value is then compared to an index of reference condition to determine the air quality condition
category. ALPO does not have onsite monitoring within the park; therefore, ozone estimates for the
park are provided by the NPS Air Atlas ARD through spatial interpolations. Currently, six five-year
air quality estimates are available for ALPO through the ARD website, providing a broad picture of
the conditions at the park since 1999
(http://www.nature.nps.gov/air/Maps/AirAtlas/IM_materials.cfm). Since the accuracy of the
interpolation method used in calculating the six five-year air quality estimates cannot be statistically
assessed, trends were not derived from these estimates. However, we do include the trend results
presented for ALPO in the NPS ARD 2009 Annual Progress Report.

Because ozone pollution is a regional pollutant shown to exhibit visible and well-documented injury
to sensitive plant species, the final determination of the ozone condition can be lowered if the risk of
foliar injury is high. The ERMN methodology for this risk assessment is based on the premise that a
plant’s response to ozone will depend primarily on the interaction of three factors: 1) the interaction
of the plant, 2) the level of exposure, and 3) the exposure of the environment (NPS 2004). For
example, the risk of ozone injury is highest when the plant species is sensitive to ozone, the level of
exposure exceeds the threshold for foliar injury, and the environmental conditions foster gas
exchange (e.g., low soil moisture). Two indices for characterizing the threshold for ozone foliar
injury to vegetation are the Sum06 and the W126 (NPS-ERMN 2004). The Sum06 index is
comprised of the 90-day maximum sum of the 0800 through 1959 hourly ozone concentrations > 60
ppb (0.60 ppm). The W126 index is the weighted sum of the 24 one-hour ozone concentrations daily
from April through October, and the number of hours of exposure to concentrations > 100 ppb (0.10
ppm) during that period. Ozone-sensitive plant species have been identified at ALPO (Table 9).
Nineteen are considered at risk by the NPS Ozone Injury Risk Assessment (NPS-ERMN 2004); the
remaining eight species (gray) are listed in the NPS 2003 workshop summary (NPS-ARD 2003).
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Table 9. Plant species in ALPO sensitive to ozone (asterisk denotes plants also considered bioindicators
of ozone). “Sensitive” plants are those that typically exhibit foliar injury at or near ambient ozone
concentrations in either fumigation chambers or in multiple field observations by more than one observer.
“Bioindicator” species are those sensitive plant species that are widely distributed throughout the region

and exhibit easily identifiable features with respect to both taxonomy and foliar injury. Plants shaded in
gray are not listed in ERMN’s risk assessment for ALPO (NPS-ERMN 2004) but were listed in the
Appendix from the invasive plant workshop (NPS-ARD 2003).

Scientific Name Common Name Lifeform Category
Ailanthus altissima Tree-of-heaven Sensitive*
Apocynum androsaemifolium Spreading dogbane forb/herb Sensitive*
Asclepias syriaca Common milkweed forb/herb Sensitive*
Aster acuminatus Whorled wood aster forb/herb Sensitive*
(Oclemena acuminata)

Fraxinus americana White ash Broad-leaved deciduous tree Sensitive*
Liriodendron tuilipifera Tuliptree Broad-leaved deciduous tree Sensitive*
Parthenocissus quinquefolia Virginia creeper Vine Sensitive

Pinus banksiana Jack pine Sensitive

Pinus rigida Pitch pine Sensitive

Pinus virginiana Virginia pine Sensitive

Platanus occidentalis American sycamore Broad-leaved deciduous tree Sensitive*
Populus tremuloides Quaking aspen Broad-leaved deciduous tree Sensitive*
Prunus serotina Black cherry Broad-leaved deciduous tree Sensitive*
Rhus copalina Winged sumac Broad-leaved deciduous shrub Sensitive

Robinia psuedoacacia Black locust Broad-leaved deciduous tree Sensitive

Rubus allegheniensis Allegheny blackberry Broad-leaved deciduous shrub Sensitive*
Rudbeckia laciniata Cutleaf coneflower Forb/herbaceous Sensitive®
Sambucus canadensis Common elderberry Broad-leaved deciduous shrub Sensitive*
Sassafras albidum Sassafras Sensitive

Apios americana Groundnut vine/forb/herb Sensitive*
Apocynum cannabinum Indianhemp, Dogbane forb/herb Sensitive

Aster macrophyllus Big-leaf aster forb/herb Sensitive*
Corylus americana American hazelnut Broad-leaved deciduous shrub Sensitive*
Eupatorium rugosum White snakeroot forb/herb Sensitive*
(Ageratina altissima)

Gaylussacia baccata Black huckleberry Broad-leaved deciduous shrub Sensitive*
Prunus virginiana Choke cherry Broad-leaved deciduous shrub Sensitive

Solidago altissima Canada goldenrod Sensitive
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Reference Condition

The USEPA sets the ozone standards for both human health (primary standard) and natural resources
(secondary standard) at the same level of 75 ppb (i.e., 0zone concentrations at any given monitor
should not exceed 75 ppb over an 8-hour period). This statistic was calculated based on the 4"
highest 8-hour value in the most recent year averaged with the 4™ highest 8-hour values from the two
previous years. However, numerous studies of the effects of cumulative exposure to high-risk groups
(e.g., asthmatic children) and sensitive vegetation (e.g., black cherry) have prompted EPA to consider
lowering the standard to 60 -70 ppb. (http://www.epa.gov/air/ozonepollution/standards.html). Current
NPS-ARD assignations for ozone condition ratings within national parks are as follows: < 60 ppb =
good condition; 61 — 75 ppb = moderate concern; and >76 ppb = significant concern (Table 10).
Only exposure levels are considered when defining reference condition. ERMN’s established criteria
for assessing risk to plant resources are also shown (Table 10; NPS-ERMN 2004).

Current Condition and Trend

The 2006 — 2010 data estimates ALPO levels of ozone as 72.2 ppb, which is considered to be of
moderate concern (Table 10). This represents an improvement in NPS Air Quality estimates (5-year
averages) in the park since 2001 when the interpolated 4™ -highest daily maximum 8-hour ozone
concentration rated a significant concern at 85.9 ppb (Figure 22). These results are consistent with
the improving trend in ozone concentrations monitored throughout the state
(www.dep.state.pa.us/dep/deputate/airwaste/ag/agm/pollutants.htm) and for much of the eastern
United States between 1999 and 2008 (Figure 23; NPS-ARD 2010). Note that the NPS-ARD reports
an improving trend as a downward blue arrow (Figure 23), while this report and other NRCAs show
improving trends with an upward facing arrow indicating improving condition (Table 10). Trend
results reported in the NPS-ARD 2009 Annual Progress Report also showed that ALPO exhibited a
statistically significant improving trend (-1.80 ppb/yr, p-value < 0.01), as well as reporting a similar
decrease in ozone estimates for other park units in the eastern U. S. (Figure 23, NPS-ARD 2010).

ERMN?’s risk assessment of ozone-induced foliar injury to sensitive plant species at ALPO is
considered moderate, which indicates that foliar injury will most likely occur within the park, but it is
not expected to be regular or frequent (NPS-ERMN 2004). Although exposure levels exceeded the
thresholds for foliar injury, the final condition assignment was moderate concern, because soil
moisture levels were usually low during periods of high exposure, thereby reducing the risk of injury
(Table 10; NPS-ERMN 2004).

Data Gaps and Confidence in Assessment

Confidence in the current assessment was medium for ALPO, due to lack of measured data within the
park. Confidence in the assessment of trend from the Condition and Trends report, which was
derived from actual measured data, was high. Confidence in the risk of foliar injury to plants within
the park was medium due to the lack of field documentation.
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Figure 22. Five-year estimates of ozone concentration over an approximate 10-year period for ALPO
derived from interpolations of 4th-highest daily maximum 8-hour ozone concentrations (NPS-ARD).

Table 10. Ozone condition assessment results for ALPO based on reference criteria for human and
natural resource exposure. Trend arrow is based on NPS-ARD interpolation estimates and indicates an
improving condition (i.e., decreasing regional ozone concentration estimates).

Human Health

Ozone Concentration

Ozone Exposure (SUM 06)

Ecological Health
Ozone Exposure (W126)

Reference Current Condition | Reference  Current Condition Reference Current Condition
Condition Category | Criteria Condition Rating Criteria Condition Rating Criteria Condition Rating
Good <60 ppb <8 ppm-hrs <7 ppm-hrs
Moderate Concern |61-75ppb 722 PPb 8-15ppm-hrs 131 7-13ppm-hrs 103
Significant Concern | > 76 ppb > 15 ppm-hrs > 13 ppm-hrs
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Figure 23. Trends in annual 4th-highest 8-hour ozone concentration, 1999 — 2008 (NPS ARD 2010).

4.1.2 Visibility

Relevance and Context

There are many ways to explain “visibility’. Originally it was defined in terms of visual range as “the
greatest distance at which an observer can just see a black object viewed against the horizon sky;”
(Malm 1999). However, the importance of visibility in altering the perception of one’s view and
experience of landscape features and vistas goes far beyond the ability to see an object at a distance.
Rather it involves a multitude of factors, including characteristics of the observer (e.g., value
judgments), as well as optical characteristics of (1) illumination, (2) the viewed target, and (3) the
intervening atmosphere. In the most general sense, visibility can be considered as the effect that
various types of aerosol and lighting conditions have on the appearance of landscape features (Malm
1999).

Natural visibility in the east is estimated to be between 60 and 80 miles (110 — 115 miles in the west)
(Malm 1999). Most issues with visibility impairment are caused by five main particulates in
combination with water vapor: sulfates, organic matter, soil (dust), elemental carbon (soot), and
nitrates (National Research Council 1993, Malm 1999). These particles can be carried up to
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thousands of kilometers and remain in the air for several days. For the eastern half of the United
States major reduction of visibility is contributed to sulfate particulates (~60 — 90% visibility
reduction) (Malm 1999). Much is emitted from the burning of coal in electric boilers (National
Research Council 1993).

In response to the Clean Air Act (1977), NPS and USEPA started a visibility monitoring program
called the Interagency Monitoring of Protected Visual Environments (IMPROVE) program to protect
monitor visibility in Class | air quality areas. This program is a cooperative effort involving multiple
federal agencies, including NPS, and is designed to measure visibility, identify emission types and
sources, record long-term trends and ultimately ‘preserve the ability to see long distances, entire
panoramas, and specific features associated with the statutory Class | areas’
(http://www.nature.nps.gov/air/regs/visbility.cfm). Class Il areas, such as ALPO, are not required to
meet this visibility mandate. However, ALPO can benefit from regional reductions goals of sulfates
set by this visibility mandate. In addition, given the small size of the park and its proximity to urban
areas, managers are severely limited in their ability to control visibility levels in the park. However,
they can monitor this indicator for their park through interpolation of the results from the Class |
parks located closest to them. Refer to http://www.nature.nps.gov/air/monitoring/vismon.cfm for
more information on visibility monitoring.

Methods

The NPS-ARD incorporates a five — year period of monitored data (most recently 2006 — 2010) from
the IMPROVE sites, the closest of which is approximately 115 miles from ALPO in Arendtsville, PA
(Table 8, Figure 21). These interpolated values (available at
www.nature.nps.gov/air/who/npsPerfMeasures.cfm) are compared to an index assigning air quality to
one of three categories where air quality warrants significant concern, moderate concern, or good
condition (Table 11). Park scores of visibility conditions are based on the current Group 50 visibility
(the mean of visibility observations between the 40™ and 60™ percentile) conditions from an
estimated Group 50 natural visibility (natural visibility in the absence of humans). This is expressed
in terms of a Haze Index measured in deciviews (dv), with visibility decreasing as the Haze Index
increases. Refer to the following for more information on visibility and the haze index:
www.hature.nps.gov/air/Planning/docs/AQ_ConditionsTrends Methods 2013.pdf. We based the
trend assessment on the NPS-ARD regional ten-year trends (NPS-ARD 2010).

Reference Condition

These averages in dv provide a visibility condition score. NPS-ARD defines < 2 (dv) as the reference
visibility condition or good condition. Values of visibility ranging between two and eight dv above
natural conditions are assigned the label of moderate concern. Estimates higher than eight dv above
natural conditions are regarded as a condition warranting significant concern (Table 11). These
values are reflective of the possible variation with visibility while it is important to remember the
main threshold of 2.0 dv and above are undesirable conditions.
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Current Condition and Trends

The most recent data from 2006-2010 value is 11.4 dv of visibility for ALPO warranting significant
concern (Table 11). This is much higher than the reference standard of 2.0 dv but does represent a
slight reduction compared to estimates from previous time periods (Figure 24).

Table 11. ALPO condition assessment results for visibility based on NPS ARD 5-Year Interpolated
Visibility Values for ALPO.

Visiblity Condition Current Group 50 - Estimated Group 50 Natural (dv) C%lrigi‘:ir:n C;’;?ii::n
Good <2
Moderate Concern 2-8 11.4
Significant Concern >8
14 ®
12 - B ShREEE -@--_____
— . } .
% 10
iy
=3 8
=)
L5 6
S 3 2.0 dv threshold
s 4 v
2
0
2001-2005 2003-2007 2004-2008 2005-2009 2006-2010
Five-year interval

Figure 24. Five-year estimates in haze index (dv) for ALPO (NPS-ARD 2011).

However, the national assessment of 10-year trends showed no parks with degrading trends in haze
index on haziest days (most parks in the east showed possible improvement) and only five parks
showing a degrading trend in haze index on either clear or hazy days, translating to 97% of NPS
reporting parks showing improved or unchanging trend in attainment for the national visibility goal
(Figures 25 and 26). Continued improvement is expected in the eastern US with further reduction in
sulfur dioxide and nitrogen oxide emissions (NPS-ARD 2010).

61



Hawaii g Alaska
Significant Possible '
- 005<ps015
Possible o
Degradation
005<ps015 (111

0O No Trend

¥ i O g, /—vmi
w Possible
f whmd {} Degradation W"'
005 < ps0.15
O No Trend

Figure 26. Trends in haze index (dv) on haziest days, 1999 — 2008 (NPS-ARD 2010).
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Data Gaps and Level of Confidence

The lack of ambient air quality monitoring for visibility within the park and the necessity of relying
on regional interpolations to evaluate condition contribute to uncertainty of the assessment. However,
the current location of IMPROVE monitors being within at least 185 km of the park allows us to rate
our confidence in the current assessment as high.

4.1.3 Wet Deposition

Background
Atmospheric deposition is a process where airborne particles and gases are deposited onto the Earth’s

surface in the forms of wet and dry deposition. Wet deposition occurs through precipitation (rain,
snow, clouds, and fog), while complex atmospheric processes of settling, impaction and absorption
constitute dry deposition (Porter and Morris 2005). The sources of this deposition can be both natural
and anthropogenic, transporting compounds hundreds of miles through the atmosphere where they
react with water, oxygen, and other chemicals to form acidic solutions (USEPA 2007). Primary
pollutants associated with atmospheric deposition are oxides of sulfur (SOy), oxides of nitrogen
(NOy), and reduced forms of nitrogen (NHy). In the United States, sulfur emissions and oxidized
forms of nitrogen are derived mainly from electricity generating power plants, as well as industrial
and mobile exhausts, while the reduced forms of nitrogen (primarily ammonia or NH3) are derived
mainly from agriculture via volatilization of N contained in animal manures and fertilizers (Sullivan
et al. 2011c). Introduction of these compounds into both terrestrial and aquatic ecosystems can
produce serious ecological effects, primarily acidification of surface waters and nutrient enrichment
(Driscoll et al. 2001, NPS-ARD 2010, USEPA 2010).

Terrestrial effects involve four major issues: (1) toxicity of aluminum (Al) to plants, (2) depletion of
nutrient base cations (e.g., calcium, potassium, magnesium) from soil, (3) N saturation, and (4)
nutrient enrichment and resulting ‘unnatural’ growth. Acidification lowers pH in soil solution, which
leads to increases in aluminum toxicity. As pH levels drop below 5.5, Al becomes increasingly more
soluble in soil water thus enriching Al concentrations and eventually becomes toxic to plant roots.
Not only does Al toxicity reduce a plant’s ability to uptake nutrient base cations, but the increased
supply of highly mobile anions from increased acid deposition also accelerates the depletion of these
cations from the soil, further decreasing nutrient availability to plants. The health of sugar maple
trees is strongly influenced by the availability of calcium (Ca) and other base cations in the soil,
making this species one of the most sensitive to acidification. Nitrogen saturation occurs when the
input of N to the ecosystem exceeds the nutritional requirements of the terrestrial biota and the
resulting excess N leaches as NOj3™ through soil water, further acidifying soil and surface water and
accelerating loss of base cations, resulting in reduction in tree growth and death of sensitive species.
The degree of N saturation is strongly dependent on both vegetation (e.g., hardwoods are capable of
retaining more N than conifers) and land use history (e.qg., affects soil retention capacity). In the
eastern United States, atmospheric deposition of ~10 kg N/ha/yr or higher is required in order for
appreciable amounts of NO3™ to leach to surface waters (USEPA 2008, Sullivan et al. 2011a).
Nutrient enrichment describes a suite of environmental changes that can occur in both terrestrial and
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aquatic ecosystems as the result of increases in a key nutrient, which causes some species to thrive at
the expense of others and alters species composition (Sullivan et al. 2011c).

Agquatic effects of acidification are primarily through decreases in acid neutralizing capacity (ANC),
decreased pH, and increased Al concentration. Many species of fish, aquatic invertebrates, and
phytoplankton are sensitive to acidification, and highly acidic waters can result in localized
extinction of aquatic life. In addition, nutrient enrichment (also known as eutrophication) can
severely reduce biodiversity by favoring certain plant species (often invasive) at the expense of
others, creating excessive plant growth and decay and resulting in oxygen deficits, impaired water
quality, and impacted biota (USEPA 2010). Factors influencing ecosystems sensitivity to
acidification include geology (e.g., surface waters underlain by sandstone bedrock have low ANC),
soil chemistry, topography, hydrologic flow paths, and land use history (e.g., loss of base cations
through erosion and timber harvesting). In the northeast decreased base cation concentrations are
limiting recovery of ANC and pH in surface waters, despite large decreases in S deposition from
emissions control programs (Sullivan et al. 2011a).

Methods

The NPS-ARD uses monitoring data collected from the National Atmospheric Deposition Program/
National Trends Network (NADP /NTN) to estimate wet deposition (N and S) for all parks within the
network. The deposition measures are determined by estimating the contribution of nitrogen from
both ammonium (NH,") and nitrate (NO5") measurements in precipitation and the contribution of
sulfur from sulfate (SO,%) measurements in precipitation. Because this effort occurs at a national
scale, estimates for each park are based on interpolations from nearby monitoring stations (within
500 km) (Figure 21). There are several NADP/NTN monitoring sites near ALPO, including one
monitoring station located within the park (PA-13) (Figure 21). However, the PA-13 station was not
part of the NADP/NTN until mid-2011; therefore, results from this station are not reflected in the
NPS-ARD air estimate tables. Rather we obtained wet deposition data and results for station PA-13
from the 2010 scientific report to the state (Boyer et al. 2010). These results are part of The State of
Pennsylvania’s State Acid Deposition Network. From this data, estimates for both S and N were
calculated and compared with the surrounding site full records (i.e., air quality estimates) (David
Gay, personal communication). Both data were compared to the threshold value to determine percent
attainment of condition. We reported results for wet sulfur and wet nitrogen deposition from the
NPS-ARD report and the PA-13 station separately and used the latter to report trends.

We do not have data to report for dry deposition, or cloud or fog, primarily due to the difficulties in
measuring these components and the uncertainties involved in estimating deposition (Sullivan et al.
2011a). However, it is important to note that CASTNet has monitored dry deposition at a few
locations and found that it can be higher than wet deposition, especially near large emission sources.
Cloud or fog deposition has rarely been measured and is generally considered a substantial source of
deposition in the eastern United States at elevations above 1500m (Sullivan et al. 2011a). According
to the NPS-ARD wet deposition monitoring protocol (Porter and Morris 2005), where only wet
deposition is measured, total deposition should be estimated by doubling wet deposition.
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In addition, we summarized the results from the NPS-ARD sensitivity reports, which evaluated the
sensitivity of ALPO’s natural resources to both acidification and nutrient enrichment (Sullivan et al.
20114, b, c and d). These assessments estimated park risk by considering the following three factors:
(1) pollutant exposure, (2) inherent ecosystem sensitivity, and (3) park protection mandates. The
national assessment ranked all parks according to each of these factors and assigned a summary risk
ranking (calculated by averaging the three separate rankings). Pollutant exposure variables included
emissions, average deposition, human population, and percent developed and agricultural land.
Ecosystem sensitivity was defined by park location within an area known to be sensitive to soil and
water acidification, the coverage of vegetation types containing red spruce and/or sugar maple, and
the abundance of high-level lakes and headwater streams prone to acidification. Park protection was
based on PSD classification, with Class | and wilderness areas considered most sensitive (Sullivan et
al. 2011a, b, c, and d).

Reference Condition

Both natural background deposition estimates as defined by Porter and Morris (2005) and effects on
ecosystems are included in rating condition. Total natural background deposition estimates for
nitrogen or sulfur in the eastern United States are 0.50 kg/ha/yr (Porter and Morris 2005). Some
sensitive groups are impacted by levels of wet deposition around 1.5 kg/ha/yr, but no evidence exists
to conclude that wet deposition below <1 kg/ha/yr causes harm. Thus parks with wet deposition
values below this threshold are considered to be in good condition. Although patterns of deposition
are highly complex (being influenced by such factors as meteorology, atmospheric transport,
precipitation patterns, land forms, etc.), both sulfur (S) and nitrogen (N) deposition is generally
considered to be high in the eastern United States (Sullivan et al. 2011a, Figure 27).
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Sulfur + Nitrogen wet deposition, 2010

Sites not pictured:
Alaska 01 39 eg/ha
Alaska 03 24 eg/ha
Alaska 06 33 eg/ha
Puerto Rico 20 891 eq/ha
Virgin Islands 01 325 eg/ha

National Atmospheric Deposition Program/National Trends Network
http://nadp.i