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Some ecosystems and vegetation types, such as remote high-elevation lakes, sugar maple trees, headwater streams, and red
spruce trees, are sensitive to the effects of acidification from atmospheric nitrogen and sulfur deposition.
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Eastern Rivers and Mountains Network (ERMN)

National maps of atmospheric S and N emissions and deposition are provided in Maps A through
D as context for subsequent network data presentations. Maps A and B show county level
emissions of total S and total N for the year 2002. Maps C and D show total S and total N
deposition, again for the year 2002.

The Eastern Rivers and Mountains Network contains two parks that are slightly larger than 100
square miles: Delaware Water Gap (DEWA) and New River Gorge (NERI). In addition, there
are seven smaller parks.

Total S and N emissions, by county, are shown in Maps E and F, respectively, for lands in and
surrounding the Eastern Rivers and Mountains Network. County-level annual S emissions within
the network were mostly less than 20 tons per square mile per year, although several counties
showed higher emissions levels, up to more than 100 tons per square mile per year in some areas.
Several counties just outside the network boundary also had S emission values exceeding 100
tons per square mile per year, predominately on the western border of the network (Map E).
County-level annual N emissions within the network ranged from less than 1 ton per square mile
to greater than 100 tons per square mile. In general, however, county annual N emissions were
between 1 and 20 tons per square mile. A number of counties along the western border of the
network showed total N annual emissions higher than 50 tons per square mile. Point source
emissions of SO, and oxidized (nitrogen oxides, NOy) and reduced (ammonia, NH3) N, are
shown in Maps G and H, respectively. There were many S point sources of substantial
magnitude within the network, and a few just west of the network. Some emitted in excess of
40,000 tons of S per year (Map G). Most S point sources in the network ranged from less than 1
ton of S per year to 20,000 tons of S per year. The largest N point sources were consistently
sources of oxidized, rather than reduced, N. Many NOy point sources in and around the network
were larger than 5,000 tons per year, mainly located in the mid-section of the network.

Urban centers within the network and within a 300-mile buffer around the network are shown on
Map I. There are no population centers within the network that are larger than 500,000 people
except Philadelphia, which is on the network border. There are several cities with populations
between 100,000 and 500,000.

Spatial patterns in total S and N deposition are shown in maps J and K, respectively, for areas in
and around the network. Included in this analysis are both wet and dry forms of deposition and
both the oxidized and reduced N species. Total S deposition was quite high in comparison to
other networks, with most of the network ranging from 15 to 20 kg S/ha/yr to greater than 30 kg
S/halyr (Map J). Only a small portion of the network (in the southeast) had S deposition below
10 kg S/hal/yr. Total N deposition within the network ranged from as low as 5 to 10 kg N/ha/yr to
as high as 15 to 20 kg N/ha/yr (Map K). Most of the network received 10 to 15 kg/ha/yr of total
N deposition.

Land cover in and around the network is shown in Map L. The predominant cover types within
this network are generally forest, pasture/hay, developed areas, and row crops.
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In general, land slope tends to be moderately steep across park lands in this network, with
average slope in the range of 10° to 30° (Map M). There are two parks, New River Gorge (NERI)
and Bluestone (BLUE) that have slopes in the 30° to 40° range.

Park lands requiring special protection against potential adverse impacts associated with
acidification from acidic deposition are shown on Map N. Also shown on Map N are all federal
lands designated as wilderness, both lands managed by NPS and lands managed by other federal
agencies. The land designations used to identify this heightened protection included Class |
designation under the Clean Air Act Amendments and wilderness designation. There are no
Class I areas in this network and only limited designated wilderness, none of which is on lands
managed by NPS.

Network rankings are given in Figures A through C as the average ranking of the Pollutant
Exposure, Ecosystem Sensitivity, and Park Protection metrics, respectively. Figure D shows the
overall network Summary Risk ranking. In each figure, the rank for this particular network is
highlighted to show its relative position compared with the ranks of the other 31 networks.

The Eastern Rivers and Mountains Network ranked Very High, in the middle of the top quintile,
in Pollutant Exposure (Figure A). Sulfur and N emissions and deposition within the network
were both high. The network Ecosystem Sensitivity ranking was also Very High, ranked at the
bottom of the top quintile among networks (Figure B). This is because the geology and water
within this network are known to be acid-sensitive, there are acid-sensitive tree species present,
and slopes are steep, giving rise to low-order, relatively high-elevation streams. This network
ranked in the lowest quintile in Park Protection, however, having limited amounts of protected
lands (Figure C).

In combination, the network rankings for Pollutant Exposure, Ecosystem Sensitivity, and Park
Protection yielded an overall Network Risk ranking that was relatively high compared with other
networks (Figure D). The overall level of concern for acidification effects on 1&M parks within
this network is considered High.

Similarly, park rankings are given in Figures E through H for the same metrics. In the case of the
park rankings, we only show in the figures the parks that are larger than 100 square miles.
Relative ranks for all parks, including the smaller parks, are given in Table A and Appendix A.
As for the network ranking figures, the park ranking figures highlight those parks that occur in
this network to show their relative position compared with parks in the other 31 networks. Note
that the rankings shown in Figures E through H reflect the rank of a given park compared with
all other parks, irrespective of size.

The two I&M parks in the Eastern Rivers and Mountains Network that are larger than 100 square
miles, DEWA and NERI, were ranked Very High among parks in Pollutant Exposure (Figure E).
All but two of the smaller parks were ranked Very High for Pollutant Exposure; Bluestone
(BLUE) and Upper Delaware (UPDE), were ranked as High. All of the parks in this network
ranked Very High in Ecosystem Sensitivity, except Friendship Hill (FRHI), which was ranked
Moderate for this theme. Park Protection rankings for all parks in the network were Moderate
(Table A, Figure G). The Summary Risk ranking for six of the parks in this network (including
DEWA and NERI) was Very High (Figure H, Table A). The other three parks were ranked High
for Summary Risk.
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Table A. Relative rankings of individual 1&M parks within the network for Pollutant Exposure,
Ecosystem Sensitivity, Park Protection, and overall Summary Risk from acidic deposition.

Relative Ranking of Individual Parks’

Pollutant Ecosystem Park Summary
I&M Parks?® in Network Exposure Sensitivity Protection Risk
Allegheny Portage Railroad Very High Very High Moderate Very High
Bluestone Very High Moderate
Delaware Water Gap Very High Very High Moderate Very High
Fort Necessity Very High Very High Moderate Very High
Friendship Hill Very High Moderate Moderate
Gauley River Very High Very High Moderate Very High
Johnstown Flood Very High Very High Moderate Very High
New River Gorge Very High Very High Moderate Very High
Upper Delaware Very High Moderate

! Relative park rankings are designated according to quintile ranking, among all 1&M Parks, from the lowest quintile (very low risk)
to the highest quintile (very high risk).

2 park name is printed in bold italic for parks larger than 100 square miles.

Map A.

Map B.

Map C.

Map D.

National map of total S emissions by county for the year 2002, in units of tons of S
per square mile per year. (Source of data: EPA National Emissions Inventory,
http://www.epa.gov/ttn/chief/net/2002inventory.html)

National map of total N emissions by county for the year 2002. Both oxidized
(nitrogen oxides, NOy) and reduced (ammonia, NH3) forms of N are included. The
total is expressed in tons per square mile per year. (Source of data: EPA National
Emissions Inventory, http://www.epa.gov/ttn/chief/net/2002inventory.html)

Total S deposition for the conterminous United States for the year 2002, expressed in
units of kilograms of S deposited from the atmosphere to the Earth surface per
hectare per year. For the eastern half of the country, wet deposition values were
derived from interpolated measured values from NADP (three-year average centered
on 2002) and dry deposition values were derived from 12-km CMAQ model
projections for 2002. For the western half of the country, both wet and dry
deposition values were derived from 36-km CMAQ model projections for 2002.
NADP interpolations were performed using the approach of Grimm and Lynch
(1997). CMAQ model projections were provided by Robin Dennis, U.S. EPA.

Total N deposition for the conterminous United States for the year 2002, expressed
in units of kilograms of N deposited from the atmosphere to the Earth surface per
hectare per year. Wet and dry forms of both oxidized (nitrogen oxides, NOy) and
reduced (ammonia, NH3) N are included. For the eastern half of the country, wet
deposition values were derived from interpolated measured values from NADP
(three-year average centered on 2002) and dry deposition values were derived from
12-km CMAQ model projections for 2002. For the western half of the country, both
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Map E.

Map F.

Map G.

Map H.

Map I.

Map J.

Map K.

Map L.

Map M.

wet and dry deposition values were derived from 36-km CMAQ model projections
for 2002. NADP interpolations were performed using the approach of Grimm and
Lynch (1997). CMAQ model projections were provided by Robin Dennis, U.S. EPA.

Total S emissions by county for lands surrounding the network, expressed as tons of
S emitted into the atmosphere per square mile per year. (Source of data: EPA
National Emissions Inventory, http://www.epa.gov/ttn/chief/net/2002inventory.html)

Total N emissions by county for lands surrounding the network, expressed as tons of
N emitted into the atmosphere per square mile per year. The total includes both
oxidized (nitrogen oxides, NOy) and reduced (ammonia, NH3) N. (Source of data:
EPA National Emissions Inventory,
http://www.epa.gov/ttn/chief/net/2002inventory.html)

Major point source emissions of SO, for lands surrounding the network. (Source of
data: EPA National Emissions Inventory,
http://www.epa.gov/ttn/chief/net/2002inventory.html)

Major point source emissions of oxidized (nitrogen oxides, NOy) and reduced
(ammonia, NH3) N in and around the network. The base of each vertical bar is
positioned in the map at the approximate location of the source. The height of the bar
is proportional to the magnitude of the source. (Source of data: EPA National
Emissions Inventory, http://www.epa.gov/ttn/chief/net/2002inventory.html)

Urban centers having more than 10,000 people within the network and within a 300-
mile buffer around the perimeter of the network. (Source of data: U.S. Census 2000)

Total S deposition in and around the network. Values are expressed as kilograms of
S deposited per hectare per year. (Source of data: Interpolated NADP wet and
CMAQ Model dry deposition data for 2002; see information for Map C above for
details)

Total N deposition in and around the network. Included in the total are wet plus dry
forms of both oxidized (nitrogen oxides, NOy) and reduced (ammonia, NH3) N.
Values are expressed as kilograms of N deposited per hectare per year. (Source of
data: Interpolated NADP wet and CMAQ Model dry deposition data for 2002; see
information for Map D above for details)

Land cover types in and around the network, based on the National Land Cover
dataset. (Source of data: National Land Cover Dataset,
http://www.mrlc.gov/nlcd_multizone_map.php)

Average land slope within park units that occur within the network, by 10-digit
HUC. (Source of data: U.S. EPA National Elevation Dataset [http://ned.usgs.gov/])
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Map N.

Figure A.

Figure B.

Figure C.

Figure D.

Figure E.

Figure F.

Figure G.

Figure H.

Lands within the network that are classified as Class | or wilderness area. (Source of
data: USGS 2005 [National Atlas; http://nationalatlas.gov] and NPS)

Network rankings for Pollutant Exposure, calculated as the average of scores for all
Pollutant Exposure variables.

Network rankings for Ecosystem Sensitivity, calculated as the average of scores for
all Ecosystem Sensitivity variables.

Network rankings for Park Protection, calculated as the average of scores for all Park
Protection variables.

Network Summary Risk rankings, calculated as the average of the quintile ranks for
the Pollutant Exposure, Ecosystem Sensitivity, and Park Protection themes.

Park rankings for Pollutant Exposure for all parks larger than 100 square miles. Ranks
for each park were calculated relative to all parks, regardless of size, as the average of
scores for all Pollutant Exposure variables.

Park rankings for Ecosystem Sensitivity for all parks larger than 100 square miles.
Ranks for each park were calculated relative to all parks, regardless of size, as the
average of scores for all Ecosystem Sensitivity variables.

Park rankings for Park Protection for all parks larger than 100 square miles. Ranks for
each park were calculated relative to all parks, regardless of size, as the average of
scores for all Park Protection variables.

Park rankings for Summary Risk for all parks larger than 100 square miles. Ranks
for each park were calculated relative to all parks, regardless of size, as the average
of the quintile ranks for the Pollutant Exposure, Ecosystem Sensitivity, and Park
Protection themes.
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Acidification Risk Assessment

Ecosystem Sensitivity Ranking
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Acidification Risk Assessment

Park Protection Ranking
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Acidification Risk Assessment

Summary Risk Ranking
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Acidification Risk Assessment
Eastern Rivers and Mountains Network - Pollutant Exposure Ranking
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Acidification Risk Assessment
Eastern Rivers and Mountains Network - Ecosystem Sensitivity Ranking

275
250
225

o LN
o ~ LN N o
N i —l — —

Supjuey yied jo aSesany

i i
o n o LN o LN o
N~ [Tp] o~

pue|s| auped
se8niiol Aug
QuAedsig

SPUEIS| §INS

UOO|A 9y} JO sJaled)
ssatdAd 819

siedjey |3

spueg alyMm
uJalsuasniy ade)
sape|34aA3

33d1yL 319

159404 paljlilad
1UNOSSIN

}|9A3500Y e
spue|peg

u_m>mmoom 2J40poayl
snjoe) adid ueduQ
sayauy

98p1ig pueqBuliag
yJezp

saAayuiod

uoAue) uioysdig
Aj1ayDd ap uoAue)
spue|s| [auueyd
saunq Jeag 3uidas|s
994] enysor

uoAuejy us|n

oleAoy 9|s|

poompa
SpuejuoAue)
SUIBIUNOIA BJIUOIA BIUBS
uoiz

Jeyaeluy

anefoln

91eDH U3P|0D

499y |0llde)
S90UBD|OA llemeH
Aeg 4a1de|H

puag Sig

sulejunoly adnjepeno
Asjleasnqoy

>ejeoN

spJol{ leuay
Jnesoulg

pesaiA a3e7

SJaAlY As|ieyD-uodnp
oJendes

lewiey

lleuaqg

uiseg 1ealn

Asjlep yieaq

spue|s| apsody

sel|3 15-||a8uel
u_ﬁzm 93 Jo sa1en
sinageAop

34e[) 33eT
ENRPEITe)

ojeyng

sauhg pues jealn
$)20Yy paJnidld
uola] pueso
uoAue) pueuo
a1dwA|O

3404 yinos 8ig

den uaie ) 9uBME|DQ
J1UBD|OA Uasse]
xioJ) ules

98100 JaAIY MaN
UOISMO|[IA

PETRLI)

yeopueuays
ureruno|p Ayooy
J31uley UNON
91IW3SOA

ejonbag

Sopease) Y1ioN
uoAue) s3ui
sulejunol Ajows 1ealn
a8pry anig

Parks

ERMN-27

Figure F



Acidification Risk Assessment
Eastern Rivers and Mountains Network - Park Protection Ranking
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Figure G



Acidification Risk Assessment
Eastern Rivers and Mountains Network - Summary Risk Ranking

< (a2} o — o

Supjuey Jed jo a8esany

Spues 2y
UOO|A 3y} JO SJa1ed)
uJaisuasniy ade)
pue|s| aiped
1|9A3S00Y e
mmvtm%cm._ uliag
SJDAIY A3JJBYD-UONA
siedje|y _w
sedniio] Aug
auAedsig
uoAue) uioysig
v_msuv_m_c%
snjoe) adid uesuQ
14NOSSIN
spJol41eusay
Spugjs| NS
uiseq 1e919
uoAue)y us|n
Jnesoulqg
Al1ayD ap uoAue)
1921yl 3lg
ssaudh) Sig
spue|peg
sayaly
uoiz
saunq Jeag Suidas|s
159404 paylilad
34ezQ

e1eoN

9||EANQO)
Aeg 131019
spuejs| |auuey)
499y |oude)
spuejuoAue)
puag Sig
sel|3 "15-||98uet
}|9A3500Y 2J0p03Y |
SUIBIUNOIA BOIUO|A BIUES
X104 Jules
oJenges
poompay
saAayuiod
$320Y pPain3did
aneloN
PesIA 93eq
3Je[] o3eq
leuney
sleAoy 95|
S90UBD|OA llemeH
suleyuno|A adnjepeno
saunQg pues jeato
91eH U3P|0H
21301y 3y} JO S31eD
sope|34an]
1euaqg

9||eA yiesd
spue|s| ajpsody
QUOISMO||IA
elonbag
J1UBD|OA UBSSET
uoAue) sdury|
994] enysor
uola] pueso
uoAue) pueln
J310e|9
EXRPEFl)
oleyng
3404 yinos 8ig
91WISOA
sinageAop
ulelunolp Ayooy
a1dwA|0
wwmvmummu YLION
95109 JaAIY MIN
Jaluiey Junow
deo ua1e ) 2JEME[3Q
a3pry an|g
SulelunolA Ajows 1ealo
yeopueuays

Park

ERMN-29

Figure H






The Department of the Interior protects and manages the nation’s natural resources and cultural heritage; provides scientific and

other information about those resources; and honors its special responsibilities to American Indians, Alaska Natives, and affiliated
Island Communities.
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