National Park Service
U.S. Department of the Interior naTioNAL

ARI
SERVICE

Natural Resource Stewardship and Science

Natural ResourceCondition Assessment
SaintGaudens National Historic Site

Natural Resource RepddPSS5AGA/NRRS 2018/1730




ON THIS PAGE
Aerial representationf SaintGaudens National Historic Site in Cornish, New Hampshaeking west across the Contieat

River toward Mt. Ascutney, Vermontourtesy of NPS.

ON THE COVER
View from SaintGaudens National Historic Site looking west across the lawn toward Mt. Ascutney, Vermont.

Courtesy of NPS.



Natural Resource Conditon Assessment
SaintGaudens National Historic Site

Natural Resource RepddPSSAGA/NRRS 20181730

Geraldine Tierney and James Gibbs

College of Environmental Science and Forestry
State University of New York
Syracuse, NY 13210

September 2018

U.S.Department of the Interior

National Rark Service

Natural Resourc8&tewardship and Science
Fort Collins, Colorado



The National Park Sers#, Natural Resource Stewardship and Science office in Fort Collins,
Colorado, publishes a range of reports that address natural resourceTiogsesreports are of

interest and applicability to a broad audience in the National Park Service and otladtsah

resource management, including scientists, conservation and environmental constituencies, and the
public.

The Natural Resource Report Series is used to disseminate comprehensive information and analysis
about natural resources and related topieserning lands managed by the National Park Service.

The series supports the advancement of science, informed deuiskamg, and the achievement of

the National Park Service missidrhe series also provides a forum for presenting more lengthy

results hat may not be accepted by publications with page limitations.

All manuscriptan the series receive the appropriate level of peer review to ensure that the
information is scientifically credible, technically accurate, appropriately written for the edend
audience, and designed and published in a professional manner.

This report receivechformal peer review, whictvas provided by subjechatter experts who were

not directly involved in the collection, analysis, or reporting of the ddta.level andxent of peer
review was based on the importance of report content or its potentially controversial or precedent
setting nature.

Views, statements, findings, conclusions, recommendations, and data in this report do not necessarily
reflect views and polieis of the National Park Service, U.S. Department of the Interior. Mention of
trade names or commercial products does not constitute endorsement or recommendation for use by
theU.S. Government

This report is availabla digital formatfrom the Natural Resource Condition Assessment Program
websiteand theNatural Resource Publications Management wehl§iyeu have difficulty accessing
information in this publication, particularly if using assistive technology, please

emailirma@nps.gov

Please cite this publication as:

Tierney, G, and J. Gibbs. 2ZIB. Natural resource cdition assessment: Sai@audens National
Historic Site. NaturaResource RepoNPS/SAGA/NRR 2018/1730 National Park Service, Fort
Collins, Colorado.

NPS428/148325September 2018


https://www.nps.gov/orgs/1439/nrca.htm
https://www.nps.gov/orgs/1439/nrca.htm
http://www.nature.nps.gov/publications/nrpm/
mailto:irma@nps.gov?subject=irma@nps.gov

Contents

Page

10T 1= PP Vil
IR 0 L= TP TR Ix

Y o] 0 1] o Lo = PP Xili
EXECULIVE SUMIMIE. ....eeiiieiitiitiiiiiii e eeeeeeeeeesee bt emmme e e e ettt e eeesssssessessssmmme e e e e e eeeeeeeesennnnnns XV
ACKNOWIBAGMENES. ...ttt mmee ettt e e e e e e s emme e e e e e e e e e e e e e annnnneeees XiX
IS o A =T g ES= 1 o I ol 0] )Y/ S XXI
1. NRCABackground INfOrMALION. ..........ueiiiiiieeii et e e e eeenanee 1
2. Introduction and RESOUICE SETUNG. .. .uuuuuuuuueuiiiii s iamreeeeeeaeeeeaneenane s smmreeeeeeeessensensssnnnnnnmnns 5
2% I [ 1o T VT {1 T o 1P PPPRPPTRT 5.
2.1.1. ENabling LegiSIatiOn...........uuuuuuuueiiimreeeeeeeeeiieiisneinennssmmmseseeeeeseesssssssnnnnnnnnmnnseed 6

2.1.2. Ge0graphiC SEMMG.......ccuiiiieiiiiiieeee et eneee e 6

2.1.3. ViSItation STAtiStICS .. ..cuiiiiieeeeeiiiiieeee sttt ee e e e e e e e emme e e e e e e e s e e sneesneseeeeenenseseee il

2.2. NAtUral RESOUICES.......oiiiiiiiiieiee ettt e nes s e e e e e e e e e e s smmmeeeeeeeeeennnni
2.2.1. Ecological Units and Watersheds............cccuuveeiiieeeiiiiieieeeeeeeeeeeecseeesssveenennenid

2.2.2. RESOUICE DESCHDNS. ... .uuuuuuuunninniiesssesseeeeessensaennsnnnnnn s smmmeessssssssssssnnnnnnnnnssmnn 10

2.2.3. RESOUICE ISSUES OVEIVIEW.......uuiiiiiiiiiiiiaeieeeteeeeaa e e e e e e e s asnieaeseneessssssseeeeeeeeaaaeaens 11

2.3. RESOUICE StEWArTUSHID. .. uuvieuiieiiiiiiii ittt aeeeeeeenannnsnmmme e e e 11
2.3.1. Management Directive and Planning GUIdanCe. .............cceviiiieeeieieiineeeeeeneeeenns 12

2.3.2. Status of SUPPOITING SCIEMCE......cciiiieei it iiiieeee ettt e e 13

TS (8o VAR Yoo ] o T To J=Ta o [ T=T] T o P 19
3.1. Preliminary SCOPING........ouutiiiiiiiiiitiiierne e e e e e ettt et ettt eeattrree e e e e e e e e e e e et eeaeeeeeesanannaaaeaeeas 19
G0 18 [0 |V I T o o 1P PPPPPPRPP 19
3.2.1. Indicator Fnmework, Focal Study Resources and Indicators..............ccccoeeeeeen.. 19

I T = =T oo 1] o [ == 3PP 21

3.2.4. General Approach and MethQdsS.............uuuuiiiiiiiiiiiiieeeeeree e 21

4. Natural ReSource CONAITIONS. .........ccuuiiiiiiieiieeetir ettt e e e e e e e e mees s e e e e e e emmmeeeeeas 23
4.1, AIF AN ClIMALE......eeiiiiiee e reee ettt e e e e e aamr e e e e e e e e e s e bbbb b s e e enansssbbseeeeeeeeas 23
o I I @ {0 ] =TT 23



Contents (continued)

Page

4.1.2. ACIAIC DEPOSILION & STIESS.....uuuuuuuuuiniiiiiiisiameeeeeerereneanaennn s smmreeeeeeeessannsnnnnnnn 26
4.1.3. Visibility and Particulate Matter. ... 29
4.1.4. Mercury ContamiNatiOn............uuuuuuuruuuuuimmmeeeeeereeeeeeeerrernrnnesmnnreeeeeeeeeeeererernrrnnnn 32
.15, ClIMALE. ...ttt et ettt e e e e e e e e e e e e eb e e e en s n bbb e s e e e eaaaaeas 35
g I G TS 1010 [T Ko o= R SPUPRTPT 38
R T {1 0% T o L= PP 43
4.1.8. VIBWSINEA......eeeiiieieiiee ettt e e e e e e e n e e e 45
v €1 =To] [0 ) VA= Ta Lo IR0 1 =3 PPURPRRRRP 47
4.2.1. FOrest SOl CONAITION........uuuiiiiiiiiiie e e e e e e e e e e e nnnas 47
G VAT 1 (=T PO PPPPPPPPPPPPRI 49
4.3. 1. Water QUANTIEY. ... .uueeeieiieiieee e ettt e eree e e e e e e e e e e e e e s e annsneeenennnneseees 50
4.3.2. Water QUAITY. ... ..eveeeeieueiiiiiimmr e eeeeeeeeeeeeeeeasss s mmms e e e e e eeeeeeeesssssnsensssnnneeeeeeeeeees 52
4.3.3. Streams MacroiNVertebrates...........ooouiiiiiiiii e e 60
v = To] [ o o= LI [ g1 (=T | 111 Y/ R 61
4.4.1. Invasive EXOLIC PIANIS..........ccoiiiiiiiiiiieeeiiiee e s 62
4.4.2. Invasive EXOLIC ANIMAIS..........coouiiiiiiii et e e 66
4.4.3. Wetland VegetatiQn..........cooooiiiiiiiicieeeicsees e eererss e e e e e e e e anennand 68
4.4.4. FOrest VegetatiQol...........ueiiiiiieei et ereseeeeeee e e e e e e e e e s nnnsinnes el 2
4.4.5. Whitetailed DEEL.......c.coiiiiiiiiiieee ettt e e enenseeeee d D
G ] o TSP 7
R =11 {0 L RO U T U T PP RTRPP 80
4.4.8. AMphibians & REPLIES.........coeviiiiiiiiiiiiiiime e 83
A.4.9. MAMIMAIS ...ttt ettt st e e b bt s e e e e s nnnnnnnns 86
N K O = 1= | £ TSP PPPPPPPPPPPPPPRTRIN 88
4.4.11. Terrestrial INVErtehratesS.......ccoooii i 89
4.5, LANUSCAPES. ... tttteeeeeeeaeae e e e et eme e et e ettt ettt e e e eeems e et e e e e e e e e e e e e e e nnsbbbbnannnsnbbesreneeaaaaaess 90
4.5.1. LandCOVer/CONNECHIVILY.......ccvurriieieeeeeeetemmr e e e e e e e e s eeeee e e e e eear e e e e eeesaaaas 20
A.5.2. LANAUSE ...ttt ettt et eeemt ettt e e e e e e e e e e e e e b bbb an e e e b b et s e e e e e aaaeas 94



Contents (continued)

Page

5. DISCUSSIONL. ...ttt e e ettt eee ettt eemme ettt e e e e e e e e e e e bbb b s snena bbb e e s e et e e e e e e e e e e e s ammne e s 99
T I B - | = - 01 F PP R PP PPTP 99
5.2. Management ReCOMMENTALIONS..........coeviiiiiiiiiieeeree e eeeerre e 100
[T = LB (=3 O 1 (=T TP PPPPPPRPRRR 101






Figures

Page
Figure 2-1. Layout of SairiGaudens National Historic Site in Cah, New Hampshire.
Courtesy of National Park SEIVICE...........cuvuiiiiiiiiiiiieee et rree e rene s 5
Figure 2-2. Mapped vegetation classes at S@atudens National Historic Site............ccccceeeeee. 8.
Figure 4-1. National trends in the ozone W126 metric, 2TB@09...........ceeereieeeeeeeeiiicmeeeeee s 26
Figure 4-2. National trends in sulfate concentrations in precipitation, 22009......................... 28
Figure 4-3. National trends in nitrogen concentrations in precipitation, PR009....................... 29
Figure 4-4. National trends in Haze Index on haziest days, PRPO09................ccoeevvvvvvieeeneeeennn. 31
Figure 4-5. Box plot of mercury concentration in dragonfly larvae collected in Saint
Gaudens National HISTONC SItB..........uuuiiiiiiiiiiii et creer e e e e e e e e e e e e e s nnee e 33
Figure 4-6. Naional trends in mercury concentrations in precipitation (ng/liter/yr), 2000
1220101 PP PRPT 35
Figure 4-7. Time series used to characterize the historical range of variability and most
recent percentileofr annual mean temperature at S@atudens National Historic Site.............. 36
Figure 4-8. Recent temperature and precipitation percentiles at-Gantlens National
HISTONC SIO... it e e e ettt e e e e e e s smme e e e e e e e e e e e nnbbbnes e e e s enemse e 37
Figure 4-9. Modeled natural ambient sound levelso@BA) at SaintGaudens National
Historic Siterange from 34.8 10 36.5........uuuiiiiiiiiiiie e 40
Figure 4-10. Modeledimpact sound levels ¢h dBA) at SaintGaudens National Historic
Siterange from 0.2 10 3.0, ... it rapnnrnnnnnns 41
Figure 4-11. Local view of anthropogenic light near SAGA..........ccccciviiiiiieeniiriiieeieeeaeeee A4
Figure 4-12. Northeast Temperate Network water monitoring sites at-&zaodens
NAIONAI HISTOMC SIEO.....eiiiiiiii i eee e e e e eeer e e e e e e e e e e e e e e ana 49
Figure 4-13. Boxplot of pond height in Blowne-down Pond aSaintGaudens National
HiStoric SIteffom 2013 2016.........cceiieeiiiiee et eeee e e e et e e errere e e e e e e e et e e e e e e eessmmmeerananes 51
Figure 4-14. Stream discharge in Bleme-up Brook atSaintGaudens National Historic
Sitefrom 19971998 and 200@016..........c..uuurrririiiiiiieeeeaee et e e e e e e e e reea b r e e e e e e e e e e e 51
Figure 4-15. Stream discharge in Bleme-down Brook atSaintGaudens National
Historic Sitefrom 19971998 and 200@0L16...........uuuuieiiiiiiiieaei i e e 52
Figure 4-16. Boxplots of monthly temperature, pH, DO, and specific conductance in
Blow-me-down Pond irbaintGaudens National Historic Siteom 20122016...............ccceeeeeeee. 56
Figure 4-17.Boxplots of monthly temperature, pH, D@nd specific conductance in
SaintGaudens National Historic Sigtreams from 2008016..............oooiiuiiiiiiiiieeniiiiiieeeee e 57

vii



Figures (continued)

Page
Figure 4-18. Boxplots of ANC, total nitrogen and total phosphorus in s@rfaater in
SaintGaudens National Historic Site from 202616, and chlorophyll a from 20412
1220 SR 58
Figure 4-19. Boxplots of sulfate and chloride in surface water in S@amtidens National
Historic Site from 20120L16........cooiiiiiiiiiiiie et eeeee e e e e e e e e e e e e e ammr e e e eeas 60
Figure 4-20. Map showing nomative invasive species status at S&atudens National
HIStOriC Site fromM 2017 SUIVEY.....cciiiiiiieeiieieeieeee ettt e e e e e e s ammt e e e e e e e e e e e e neabsbeeeennnssseees 65
Figure 4-21. Approximate location of wetlands at SaBaudens National Historic Site............. 69
Figure 4-22. Temporary pools and other features sampled at-Gaintlens National
Historic Site during the park amphibian and reptile iNVentary.........ccccccovviviccc e 70
Figure 4-23. Map of New Hampsire Wildlife Management Units.................cceeeevvveeeeeeieeeeneen 6
Figure 4-24. Forest patch size delineated at S&audens NHS...........cccccooiiiiiiiicc e 92
Figure 4-25. Forest density at Sai@audens National HiStoric Site...........ccccceeeiiiiiiccceeeeenennes 93
Figure 4-26. Anthropogenic land use surrounding forest plots at Sa@utdens National
[ 1S (o o | (= TSP PPPPPPPRRPP 95
Figure 4-27. Impervious surfaces at SaiBaudens National Historic Site.................ccccvuvvieennne 96

viii



Tables

Page
Table E-1. Summary of key findings and recommendations for natural resource
condition at Saint Gaudens National HiStOMNMC Site.........ccouviiiiiiiii et XVi
Table 2-1. Vegetation associations @aintGaudens National Historic Siterom Gawler
and Bowman (2012) except the flood plain forest............ooovvviieeee e 9
Table 2-2. Vital signs of natural resource condition selected for Samidens National
Historic Site by the National Park Service Northeast Temperate Network.................ccceeees 12
Table 2-3. Datasets identified fassessing natural resource condition at Saaidens
AN F= T ToT = I 11y (o oS | (= PSSR 15
Table 3-1: Indicators of natural resource condition to be assessed atGgaidens
NP2 U0 = I o 11T (0 o (= PP PPPPPTTS 20
Table 3-2. Indicator symbols used to indicate condition, trend, and confidence in the
2 oY Ity 10T o | P PP 22
Table 3-3. Example indicatoryanbols and descriptions of how to interpret them.................... 22
Table 4-1. Ozonesensitive plant species at Sadaudens National Historic Site,
iNCluding DIGINICAIOr SPECIES. .. ...ttt e e e e e e e e e e s s e e e e as 24
Table 4-2. Ozone condition assessment points rating developed by NPS Air Resources
[NV IS (o o I 2 0 1 L) PP PPPPPPRUOPRPR 25
Table 4-3. Five-year (20112015) average values@matings for ozone condition at
SaintGaudens National HIStONC Site........ciiiiiiiiii e 25
Table 4-4. Wet deposition condition assessment points and rating developed by NPS Air
RESOUICES DIVISION (2015) .. ieieeeririiiuiiniiniiimmmeeeeeeeeeeesesassssssesssmmmsesseeeeeeessessssssssnssmnnreeeeeeeseees 28
Table 4-5. Visibility assessment points and rating developed by NPS Air Resources
DA o] o I 2 ) T PP PPURPPPR 31
Table 4-6. Mercury status assesient matrix developed by NPS Air Resources Division
20 ) T PSPPI PPRPRRRRR 34
Table 4-7. Suggested assessment points for Soundscape conditionimbaonparks.................42
Table 4-8. Suggested assessment points for lightscape condition iorban parks.................... 45
Table 4-9. Assessment points for forest soil CONAItION............coouviiiiiiieeer e 48

Table 4-10. Soil chemistry data from 21 permanent forested Northeast Temperate
Network plots aBaintGaudens National Historic Sigsampled 201@2012..............oooiiiiiiiiiiiieene 48

Table 4-11. Forest soil chemistry ratings for the 28A@12 sampling cycle &aint
Gaudens National HISTONC SITE..........uuuiiiiiiiieiee it eeeer e e e e e e enee e 49

Table 4-12. Water quality assessment points for Blove-down Pond irSaintGaudens
NAtiONAl HISTONIC SIt......uuiiiie e e e e e e e et e e e e e e seenneessesaaa e eeeeeens 54



Tables (continued)

Page
Table 4-13. Water quality assessment points for streanfaimtGaudens National
[ TS 0] [0 | (PP PPPPPRP 54
Table 4-14. Invasive Species Early Detection (ISBB)get species watdist for Saint
Gaudens National HISTONC SIte..........uiiiiiiiiiiieree s e e s e e e e eenereeees 63
Table 4-15. Non-native invasive plantdetected in SairGaudens National Historic Site........... 64
Table 4-16. Assessment points for key invasive exotic plant Species..............ccccuvvieeeecvvrnenee. 66
Table 4-17. Suggested assessment points for high priority forest pestS..........cccccevevveecvvvvnnnns 67
Table 4-18. Suggested metrics and assessment points for determining condition of
L= = U Lo RSO SPU R RPPPP 72
Table 4-19. Assessment points and ratings for six metrics of forest integrity......................... 74
Table 4-20. Status of structural characteristics of forest integrity measurzt in
Northeast Temperate Network plots at S&hatudens National Historic Site during two
L[ AT 0= oo TP PRSPPI 74
Table 4-21. Condition ratings for whit¢ailed deer population density and browse
1] =T £ 7 TP TP 77
Table 4-22. Freshwater fish species documented in stream or pond habitats in Saint
Gaudens National HISTONC SIte..........uuuiiiiiiiiiiiiieceee e eresrree e e neieeee e ] O
Table 4-23. The transitional water fish assemblage Index of Biotic Integrity for New
Hampshire wadeable streams from NH Department of Environmental Services (2011)
adapted t0 NPS CONAItION FAINGS. ... .uutiiiiiiiiiiiee et ree e e e e e e e e e e e e s e ammne e as 79
Table 4-24.Bird species with conservation status documented in-&antlens National
HISTONC SOt e bttt e et e e e e e e e e s st e e e e e e e e e e e nnbbbbee e e e e enemse e 81
Table 4-25. Forest Avian Ecological Integrity thresholds for 13 response guilds................... 82
Table 4-26. Condition and trends in pafkide Forest Avian Ecological Integrity
Assessment for Sahk@audens National HiStOriC Site..............uuviiiiiiiieemiiiiie e 83
Table 4-27. Amphibian and reptile species observed at Saaudens National Historic
Site, with conservation status and relevant AmphIBl COMPONENIS.............evvvvivimmmneieeieeeeeenn. 84
Table 4-28. Suggested assessment poiior rating amphibian community conditian................ 85
Table 4-29. Native mammal species other than bats documented withirGairtens
National Historic Site. Park monitoring observations were camglautomatic cameras............. 86
Table 4-30. Conservation status and detection of bat species in-Gaundens National
[ (IS 0] (oI | (TP USSP PUPPP 388
Table 4-31. Proposed assessment points for bat CoNdition..............cooovviiieeeiiiiieeeeeeee, 89



Tables (continued)

Page
Table 4-32. Assessment points for forest patch size and forest density............ccooeeevveeeevvnnnnns 94
Table 4-33. Interpretation of forest density at Sa(Baudens National Historic Site from
National Land Cover Database 2011........cccooeiiiiiii e e e erenran e e e e e ean 94
Table 4-34. Assessment points faard use condition based on anthropogenic land use
AN IMPEIVIOUS COVEEL ... uiiiiiiiiitieeeee e e e eaamteeaaae e e e e e e e s e aaaaebeseeaaasssbse s e e eeaaaaaeeaasaaaammneeaeesaaannsasssenes a7
Table 5-1. Data gaps and potential monitoring activities at S&@atdens National
[ 1 (0 o (PSSP 99

Xi






Appendices

Appendix A: Vital Sign Report for Sakbaudens NHS

Xiii






Executive Summary

This Natural Resource Condition Assessinevaluates current conditions and trends for a subset of

natural resource indicators and identifies critical data gaps for-Gaindens National Historic Site.

The indicators of condition includecdsoweer ein ref
stewardship planning and science, and availability of data and expertise to assess current conditions

for a variety of potential indicators. The goal of this report is to provide clear, credible, integrative
reporting to assist and inform park mgass, stakénolders and the public.

This 7*hectare (194cre) National Historic Sitpreseresand interpreg the artwork and historically
significant properties associated with the foremost American sculptor Augustuss8anins
(18481907). Located itCornish, New Hampshire, the paskeseves the home, studio, gardens and
natural areas where SaiBaudens lived and worked at the turn of the last century. This estate was a
focal point of the Cornish Art Colony, a social group of artists, writers dretoattracted to the
natural beauty of the area, including spectacular views of Mount Ascutney to the west across the
Connecticut River. In all, the park preserves 19 historic buisdifayr cultural landscapes, a
collectionof more than 10,000 catalogliebjects including hundreds of original works of art, as
well as hectares of forested ravine, agricultural lands, sections of two perennial streams, a pond,
wetlands, and a stretch of shoreline along the Connecticut River. The park provides habitat for a
variety of wildlife species including several species of conservation interest.

Using the National Park Service Vital Signs Indicator Framework, 25 indicators of natural resource
condition were selected for assessment and reporting herein. Assessmisniparestablished to
distinguish between acceptable or desired conditionsdoed conditioh and those that warrant
moderate conceraor significant concernThese assessment points were derived from knowledge of
ecological integrity, regulatory or @gram standards, park management goals, historical data or other
sources.

Key findings and recommendations are summarized by resource catedabje E1.
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Table E-1. Summary of key findings and recommendations for natural resource condition at Saint Gaudens National Historic Site.

Resource Category

Key findings

Recommendations

Air and Climate

Estimated ozone pollution warranted moderate concern for human health, and
showed good condition for park vegetation. Data was not sufficient to assess
trend.

Continue to monitor and work collaboratively with
federal, state and local partners to reduce air
pollution.

Estimated wet deposition of nitrogen warranted moderate concern for acidic
deposition, while estimated wet deposition of sulfur warranted significant
concern to sensitive park ecosystems. Regional trends are improving.

Continue to monitor and work collaboratively with
federal, state and local partners to reduce air
pollution.

Estimated impairment of park views due to anthropogenic haze warranted
moderate concern for visibility and particulate matter. Regional trends are
improving.

Continue to monitor and work collaboratively with
federal, state and local partners to reduce air
pollution.

Estimated mercury wet deposition and predicted methyl mercury
concentration in park surface waters warranted moderate concern for
mercury contamination. Data was not sufficient to assess trend.

Continue to monitor and work collaboratively with
federal, state and local partners to reduce air
pollution.

Current condition of temperature and precipitation variables show extreme
warm and wet conditions compared to the historical record, and warranted
significant concern for climate.

Expand efforts to identify and monitor status and
trends of key indicators of climate change, and to
identify and monitor valued park resources at high
risk to climate change impacts.

Modeled data suggest anthropogenic sound such as automobile traffic and
aircraft overflights may reduce park listening area 30 - 50%, warranting
moderate concern for soundscape. Data was not available to assess trend.

Consider on-site monitoring.

Modeled data suggest anthropogenic light sources visibly impact park views of
the night sky, warranting moderate concern for lightscape. Data was not
available to assess trend.

Consider on-site monitoring.

Viewshed is a data gap.

Consider identifying key park views to monitor
using time-lapse photography.

Geology and Soils

Analysis of forest soils indicated soils are well buffered, but warranted
significant concern for nitrogen saturation and moderate concern for aluminum
toxicity. Data was not sufficient to assess trends.

Continue to monitor and work collaboratively with
federal, state and local partners to reduce air
pollution, a major stressor affecting forest soil

chemistry.
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Table E-1 (continued).

Summary of key findings and recommendations for natural resource condition at Saint Gaudens National Historic Site.

Resource Category

Key findings

Recommendations

Assessment points for understanding condition of water quantity have not
been established. Ten-year trends in stream discharge for Blow-me-up and
Blow-me-down Brooks were unchanging.

Establish assessment points based on monitored
levels and ecological function.

Water Quantity and
Quality

Overall, water quality in Blow-me-down Pond and two streams showed good
condition for many metrics, but warranted moderate concern for high
phosphorus levels, mercury and aluminum contamination, and for
deteriorating trends in chloride and phosphorus.

Continue to monitor water chemistry. Investigate
sources of chloride loading to Blow-me-up Brook.
Work collaboratively with state agencies and park
neighbors to reduce water pollution from roads
and other sources.

Current data were not available to assess macroinvertebrate condition.

Consider monitoring using available protocols.

Invasion of Blow-me-down Pond and park forests by exotic plants warranted
moderate concern, and showed a deteriorating eight-year trend in forest
habitats.

Continue invasive plant detection and
management.

Hemlock wooly adelgid has been detected in Sullivan County, both the
emerald ash borer and winter moth have been detected in neighboring
counties, and crazy snake worm (Amynthas agrestis) has been detected in the
park. These invasive exotic pests are a significant concern to park
ecosystems.

Early detection of key forest pests and rapid
response must continue to be a high priority.

Wetland vegetation is not monitored. Preliminary assessment of wetland
buffers indicated moderate concern for buffer width.

Monitor park wetlands using rapid assessment
methods.

Biological Integrity

Forest vegetation fell short of desired late-successional forest structure,
warranting moderate concern. Low levels of standing dead trees (snags) and
coarse woody debris warranted moderate concern; no significant trend was
detected. Tree regeneration and tree mortality showed good condition, while
tree foliage damage warranted moderate concern.

Continue to monitor. Allow snags and coarse
woody debris to remain in place wherever
appropriate.

Mean regional white-tailed deer density estimates indicated good condition
with an unchanging trend. Assessment of deer-browse indicator species in
forest plots also indicated good condition.

Continue to monitor deer-browse impacts.

Fish communities are a data gap.

Consider monitoring to determine status and
trends of key species or guilds.

Six of thirteen forest bird condition guilds showed good condition for
ecological integrity, while another six guilds warranted moderate concern, and
one guild warranted significant concern. The majority of guilds showed no
change between two recent time periods. Status and trend of bird species at
the Blow-me-down Farm property is a data gap.

Continue to monitor forest bird species. Inventory
and monitor bird species at the Blow-me-down
Farm property, including field habitats.
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Table E-1 (continued).

Summary of key findings and recommendations for natural resource condition at Saint Gaudens National Historic Site.

Resource Category

Key findings

Recommendations

Current condition of amphibian and reptile communities is a data gap.
Sensitive species, pond-breeding salamanders and vernal pool-breeding
amphibians were represented in the amphibian community at the time of the
park inventory in 2001. Numbers of red-backed salamanders observed
beneath coverboard arrays showed an unchanging trend.

Consider monitoring to determine status and
trends of key species or guilds.

Biological Integrity

Population status and trends for mammal species are a data gap.

Consider monitoring to determine status and

(cont.) trends of key species or guilds.
Population status and trends for bat species are a data gap. Consider monitoring to detgrmlne status and
trends of key species or guilds.
Population status and trends for terrestrial invertebrate species are a data Consider monitoring to determine status and
gap. trends of key species or guilds.
Forest patch size was sufficient to support invertebrates, small mammals and
many bird species, but patch configuration and perforation has reduced the Continue to monitor, and work with local partners
amount of interior or intact forest habitat, warranting moderate concern for to advocate for appropriate land uses in the area.
Landscapes landcover/connectivity.

Low levels of anthropogenic land use surrounding forest plots and minimal
coverage by impervious surfaces both showed good condition for land use.

Continue to monitor, and work with local partners
to advocate for appropriate land uses in the area.
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1. NRCA Background Information

Natural Resource Condition AssessméNRCAS) evaluate current conditions for a subset of

natural resources and resource indicators in na
on trends in resource condition (when possible), identify critical data gaps, and characterezala gen

level of confidence for study findings. The resources and indicators emphasized in a given project
depend on the parkds resource setting, status o
identifying highpriority indicators, and availability afata and expertise to assess current conditions

for a variety of potential study
resources and indicators.

NRCAs Strive to Pr\(

NRCAs represent a relatively new| 9 Credible condition reporting for a subset of
approach to assessing and important park natural resources and indicators
reporting on park resource
conditions. They are meant to
complemenrd not replacé
traditioral issueand threabased
resource assessments. As distinguishing characteristics, all NRCAs:

1 Useful condition summaries by broader resource
categories or topics, and by park areas )

Are multi-disciplinary in scopé;

Employ hierarchical indicator frameworks;

Identify or develop reference conditions/values for comparison against curreittors;d
Emphasize spatial evaluation of conditions and GIS (map) products;

1
1
1
1
1  Summarize key findings by park areas; and
1

Follow national NRCA guidelines and standards for study design and reporting products.

Although the primary objective of NRCAs istteport on current conditions relative to logical forms

of reference conditions and values, NRCAs also report on trends, when appropriate (i.e., when the
underlying data and methods support such reporting), as well as influences on resource conditions.
The influences may include past activities or conditions that provide a helpful context for

1The breadth of natural resources and number/type of indicators evaluated will vary by park.

2 Frameworks help guide a muttisciplinary selection of indicatosn d subsequent drol |l upo and repo
] conditions for indicatory condition summaries by broader topics and park areas

3 NRCAs must consider ecologicalbased reference conditions, must also consider applicable legal and rggtkdards,
and can consider other managersgpecified condition objectives or targets; each study indicator can be evaluated against one
or more types of logical reference conditioReference values can be expressed in qualitative to quantitative &ia single
value or range of values; they represent desirable resource conditions or, alternatively, condition states that weidish to av
that require a follomupr esponse (e.g., ecological thresholds or managemen

4 As possible andmpropriate NRCAs describe condition gradients or differences across a park for important natural resources
and study indicators through a set of GIS coverages and map products.

5In addition to reporting on indicatdevel conditions, investigators areked to take a bigger picture (more holistic) view and
summarize overall findings and provide suggestions to managers on dy-amea basis: 1) by park ecosystem/habitat types or
watersheds, and 2) for other park areas as requested.



understanding curréconditions, and/or presedty threats and stressors that are best interpreted at
park, watershed, or landscape scales (though NRCAs do not report on condition status for land areas
and natural resources beyond park boundaries). Intensive aadiséfed analyses of threats and
stressors, and development of detailed treatment options, are outside the scope of NRCAs.

Due to their modest funding, relatively quick timeframe for completion, and reliance on existing data
and information, NRCAs are not inteetito be exhaustive. Their methodology typically involves 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 differeneassting

data and knowledge bases across the varied study components.

The credibility of NRCA results is derived from the data, methods, and reference values used in the
project work, which are designed to be appropriate for the stated purpose of¢be psowell as
adequately documented. For each study indicator for which current condition or trend is reported, we
will identify critical data gaps and describe the level of confidence in at least qualitative terms.
Involvement of park staff and Natidr@ark Service (NPS) subjeptatter experts at critical points

during the project timeline is also important. These staff will be asked to assist with the selection of
study indicators; recommend data sets, methods, and reference conditions and vahedp; and

provide a multidisciplinary review of draft study findings and products.

NRCAs can yield new insights about current park resource condiio)sn many cases, their

greatest value may be the development of useful documentation regarding krsmspemted

resource conditions within parks. Reporting products can help park managers as they think about
nearterm workload priorities, frame data and study needs for important park resources, and
communicate messages about current park resource coaddigarious audiences. A successful
NRCA delivers sciencbased information that is both credible and has practical uses for a variety of
park decision making, planning, and partnership activities.

[ Important NRCA Success Factors \

1 Obtaining good input from park staff and other NPS subject-matter experts at
critical points in the project timeline

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

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

However, it is important to note that NRCAs do not lelssh management targets for study
indicators. That process must occur through park planning and management activities. What an
NRCA can do is deliver sciendmsed information that will assist park managers in their ongoing,

long-term effortstodescribe nd quanti fy a parkdés desired resourt
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targets. In the near term, NRCA findings asdisttegic park resource plannfrand help parks to

report on government accountability measuresaddition, although kdepth analysis ohe effects

of climate change on park natural resources is outside the scope of NRCAs, the condition analyses
and data sets developed for NRCAs will be useful forer&l climatechange studies and planning
efforts.

NRCAs also provide a useful complemémtigorous NPS science support programs, such as the

NPS Natural Resources Inventory & Monitoring (1&M) Prograior example, NRCAs can provide
current condition estimates and help establish reference conditions, or baseline values, for some of a
p a r Wta signs monitoring indicators. They can also draw uporMBB data to help evaluate

current conditions for those same vital signs. In some cases, I&M data sets are incorporated into
NRCA analyses and reporting products.

/ NRCA Reporting Productsé\

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

1 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)

T Il mprove understanding and quantificatpi on for
Afundamental 06 and fAother i mportanto nfatur al |
(longer-term strategic planning)

1 Communicate succinct messages regarding current resource conditions to
government program managers, to Congress, and to the general public

vﬁresource condition statuso repory

Over the next several yeathe NPS plans to fund an NRCA project for each of the approximately
270 parks served by the NPS 1&M Program. For more informaiginthe NRCA Program website

5An NRCAcanbeusefuldurng t he devel opment of a parkodos Resource Steward:
as a posRSS project.

7 While accountability reporting measures are subject to change, the spatial and rdfasenceondition data provided by
NRCAs will be useful for most forms of fAresource condition statu
of the Interior, or the Office of Management and Budget.

8The 1 &M program consists of 32 netwarslks moat it@mwindgie i tnh atr dem e |
condition of park ecosystems and develop a stronger scientific basis for stewardship and management of natural resources
across the Nati onal ardPaassubket dbphgsicat ahemicdlVand beltgtEnents ansl processes of park
ecosystems that are selected to represent the overall health or condition of park resources, known or hyfétbhtsed e
stressors, or elements that have important human values.
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2. Introduction and Resource Setting

2.1. Introduction

SaintGaudens National Historic Site (SAGPA)eseresand interpret the artwork and historically
significant properties associated with the foremost American sculptor Augustu$Gaantens
(18481907). Located in Cornish, New Hampshites 77-hectare (194acre)site preseves the home,
studio, gardens and natural areas where $zanidens lived and worked at the turn of the last

century. This estate was a focal point of the Cornish Art Colony, a social group of artists, writers and
others attrated to the natural beauty of the area, including spectacular views of Mount Ascutney to
the west across the Connecticut River. SAGA also preserves part of théveldown (BMD)

Farm property, owned by lawyer and patrofithe-arts Charles C. Beaman, Whose influence and
generosity helped to bring Augustus SdB#udens and other artists to the area.

The park encompasses a historic core, including$&mtu densd® home, gardens,
as BMD Farm, the BMD Mill and Pond, the small SeBaudens Farm area, and an area used for

park operationsHigure2-1). In all, SAGA preserves 19 historic buildg)dour cultural landscapes, a
collectionof more than 10,000 catalogued objects including hundreds of original works of art, as
well as hectaresf forested ravine, agricultural lands, sections of two perennial streams, BMD Pond,
wetlands, and a stretch of Connecticut River shoreline.

g

== Park Boundary
= Exinsting Rosds
Existing Trails

Saint-Gaudens
National Historic Site

oo Me- Down Farm She Managzement Plan

Figure
Park Location Map

map not to scale

Figure 2-1. Layout of Saint-Gaudens National Historic Site in Cornish, New Hampshire. Courtesy of
National Park Service.
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2.1.1. Enabling Legislation

SAGA was authorized in 1964 in order to presery

associated with the life and cultural achievements of AugustusGant d e ns 0 ( Ra4d®.l i ¢ L a
This law authorized SAGA toooperate with the Sak@@audens Memorial, a private, rprofit

organization dedicated to the preservation and exhibition of Augustus&@aintd e ns 6 home, st
and estate, in order to achi envl@/6an®00@sed ng memor

limitations on land acquisition and funding at SAGA (Public Law£%8 and 108191). Federal
legislation allows for future expansion of park land holdings, extending both to the north and south of
lands already acquired by NPS.

2.1.2. Geographic Setting

SAGA is located in the rural, western New Hampshire town of Cornish, in Sullivan County, along
the shore of the Connecticut River. This small town is inhabited by about 2,000 people, and
population has been growing slowly in recent decades (Town of Cold0$h).2

SAGA is intersected by NH Route 12A, which separates BMD Farm from the rest of the park, as

well as by Saint Gaudens Road, a tes@signated Scenic Road\n electric powerline runs east

west across the property south of Saint Gaudens Road. Towrgzegulations define the area

surrounding SAGA as rural, with minimurtctare (5acre) lot size, and zoning includes

protection for flood plains, shorelines, and wetlands, as well as restrictions on manufactured homes
(Town of Cornish 2015). South of iBaGaudens Road, the 3h&ctare (77&cre) Dingleton

property, owned by the Bulkely family, is forested land protected by conservation easement to

preserve views from Mt. Ascutney (Town of Cornish 2009, SPNHF 2007). Part of the Dingleton

property lieswi hi n SAGAG6s authorized | egislative- bounda
hectare (29cre) Cornish State Wildlife Management Area (WMA), operated by the NH Fish and

Game Department (NH FGD), lies southwest of SAGA along the Connecticut RivelirshoT his

WMA, much of which is under agricultural lease, provides boat and fishing access to the Connecticut
River, as well as habitat for migrating waterfowl and other wildlife. The Town of Cornish Master

Plan considers the possibility ofawildlifee r i dor | i nking protected | anc
corner, including SAGA (Town of Cornish 2009).

Park elevations range from approximately 85 to 200 meters (280 to 650 feet), and much of the park is
forested in steeply sloping ravines. The park @autain by bedrock of the Gile Mountain

Formation, a formation of metamorphosed sedimentary rock, primarily schist and slate (Billings

1956, Bennett et al. 2006). This bedrock is overlain by deep, terraced glacial and fluvial sediment
deposits (Cronan et.d 981, NPS 2008). Soils are relatively young Inceptisols (dystrochrepts of the
Warwick, Unadilla, and Dutchess series) &mdisols (of the Quonset, Hadley and Windsor series;
SSURGO 2017). The climate at SAGA is humid continental with warm summerslashowy

winters. Annual precipitation is about 900 mm (35.5 inches; NOAA 2017).

1 This designation allows for public input into protection of trees and stonewalls situated on the pubtit:wigit
of Scenic Roads (Town of Cornish 2009).



2.1.3. Visitation Statistics

Annual visitation rates at SAGA averaged about 36,000 from R@DIL5. Visitation rates are
highest during June through October and lowest duringew(iNPS 2017a). Most visitors come to
SAGA to view the work of Augustus Saifaudens, to learn about him, or to attend concerts or
special event@Manni et al. 2005).

2.2. Natural Resources
The park preserves more than 40 hecték€6 acres) of forestsectons oftwo perenniaktreans,
BMD Pond,wetlands, and abo@t4 km (1/4 mi)f CT River shoreline witlassociated flood plain.

2.2.1. Ecological Units and Watersheds

SAGA lies within the BMD Brook watershed, except for much of the park land west of NH Route
12A,whi ch drains directly into the Connecticut
classification, this region lies in tidorthern Connecticut River Valley subsect{®h212Bb) of the
Vermont- New Hampshire Uplands section.

The park vegetation mpmg project identified twelve vegetation types: four upland forest types, a
successional old field, a forest seep, two riparian types, and four wetland types (F2gamd Zable
2-1; Gawler and Bowman 2012). The park mapping project was underway thefqrark acquired

the 17hectare (43acre) BMD Farm property in 2010, thus BMD Farm was not mapped as part of
that project. The BMD Farm property includes an exemplary natural community of Silver-Maple
Wood NettleOstrich Fern floodplain forest (Cornish @®rvation Commission 2013, NPS 2013).
This community is rated S2 by the NH Natural Heritage Bureau, indicating imperiled status or rarity
within the state (Sperduto and Nichols 2004). This small occurrence is found along BMD Brook,
straddling the borderdbween SAGA and the adjacent Cornish WMA. The NH Natural Heritage
Bureau estimated the size of this occurrence to be 4.5 hectares (11.1 acres; Appendix A of NPS
2013); however only about 1.0 hectares (2.5 acres) lies within SAGA, with the rest lying in the
adjacent WMA.

About 7 hectares (16.5 acres) of the BMD Farm property is farmed under an ongoing agricultural
lease until 2029, and a O@ctare (1.6cre) lawn is mowed weekly while another 3 hectares (7
acres) is mowed as needed (about six times @) y@retain open space for special events and to
control invasive species (NPS 2013, S. Walasewicz, personal communication).
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Figure 2-2. Mapped vegetation classes at Saint-Gaudens National Historic Site (from Gawler and
Bowman 2012).



Table 2-1. Vegetation associations at Saint-Gaudens National Historic Site. From Gawler and Bowman
(2012) except the flood plain forest (described in Appendix A of NPS 2013).

Channel

. - Areain L
Vegetation Association park (ha) Description
The most common park vegetation, found on drier mid- to upper-
slopes, is dominated by American beech (Fagus grandifolia),
Hemlock - Beech - Oak - northern red oak (Quercus rubra), eastern hemlock (Tsuga
) 27.1 canadensis), and red maple (Acer rubrum). A variant of this type on
Pine Forest : . ]
mesic terraces above the pond is dominated by northern red oak
and/or eastern white pine (Pinus strobus) with little or no eastern
hemlock and American beech.
Hemlock - White Pine 8.3 This coniferous type, occurring on steep slopes, is dominated by
Forest ' eastern hemlock with a super-canopy of eastern white pine.
Occurring as small patches on low terraces within the matrix forest,
this type is dominated by hardwoods including sugar maple (Acer
Semi-rich Northern 45 saccharum), American basswood (Tilia americana), white ash
Hardwood Forest ' (Fraxinus americana), and yellow birch (Betula alleghaniensis) with
ferns such as ostrich fern (Matteuccia struthiopteris) and Christmas
fern (Polystichum acrostichoides) dominating the herb layer.
White Pine Successional This type occurs along the southeast border, with a canopy of
Forest 5.3 eastern W_hlte pine above northern red oak and hemlock
regeneration.
These open fields lying west and east of Saint-Gaudens home are
Successional Old Field 6.0 mowed annually, and contain common grasses such as timothy
(Phleum pretense) and bentgrass (Agrostis sp.) and old-field forbs.
This herbaceous wetland community occurs in two small patches on
Enriched Hardwood lower slopes and is characterized by a lush herb layer including
Forest See <0.01 northern maidenhair (Adiantum pedatum), broadleaf sedge (Carex
P platyphylla), plantainleaf sedge (C. plantaginea), and pointedleaf
ticktrefoil (Desmodium glutinosum).
Occurring in a small patch at the confluence of BMD Brook and the
Silver Maple-Wood CT River, this forest is dominated by silver maple (Acer saccharinum)
Nettle-Ostrich Fern 1.0 and American elm (Ulmus americanus) with ostrich fern (Matteucia
floodplain forest* struthiopteris var. pensylvanica) and false nettle (Boehmeria
cylindrica) in the understory.
i . Bordering BMD Brook and Pond, this type is dominated by silky
AIQer Dogwood Alluvial 2.0 dogwood (Cornus amomum), with gray alder (Alnus incana)
Thicket : .
codominant, and has a diverse herb layer.
i . Occurring on a gravel bar in BMD Brook, this type has a sparse cover
Cobble - Sand River 0.04 of American sycamore (Platanus occidentalis) seedlings, and shrubs

and herbs.




Table 2-1 (continued). Vegetation associations at Saint-Gaudens National Historic Site. From Gawler
and Bowman (2012) except the flood plain forest (described in Appendix A of NPS 2013).

Vegetation Association

Areain
park (ha)

Description

Bluejoint Wet Meadow

<1.5*

Occurring in narrow bands along BMD Brook, this type is dominated
by bluejoint (Calamagrostis canadensis), broadleaf cattail (Typha
latifolia), common boneset (Eupatorium perfoliatum), Canada
bluegrass (Poa compressa), smallspike false nettle (Boehmeria
cylindrica), jewelweed (Impatiens capensis), and Virginia water
horehound (Lycopus virginicus).

Medium-depth Emergent
Marsh

<1.5*

Occurring in low, wet areas separated from the main stream channel,
this marsh is dominated by three species: white grass (Leersia
virginica), threeway sedge (Dulichium arundinaceum), and broadleaf
cattail.

Cattail Marsh

<1.5*

Occurring adjacent to BMD Pond and Brook, this marsh is dominated
by broadleaf cattail.

Aquatic Bed

13

Occupying shallow parts of BMD Pond, this aquatic type is dominated
by ribbonleaf pondweed (Potamogeton epihydrus), with variegated
yellow pond-lily (Nuphar lutea ssp. variegata) and American white
waterlily (Nymphaea odorata).

*Gawler and Bowman (2012) combined these three associations into a single mapped class of total

area 1.5 ha.

2.2.2. Resource Descriptions
Aquatic habitats in the park include sectiafi$wo perennial streams, BMD Pond, two small surface
water impoundments and several wetlands. The secaondl e r B MU Br oo k f |
northern edge, meandering in and out of the Park, and flows into BMD Brook above BMD Pond. A
small impoundmentn BMU Brook was used historically as a swimming hole. BMD Brook flows
parkés northwestern boundary,
continues on to the Connecticut River. The shallow, approximately 1 hectare (2.5 acré&d§ID

lost surface area during reconfiguration of Route 12A in 1957 and continues to be impacted by
sedimentation (NPS 2010a, S. Walasewicz, personal communication). Farm Pond, a smafedpring
impoundment, occurs in the Sai@audens Farm area, eastoh e par kds hi st
an intermittent stream flowing into BMU Brook (Ellsworth 2005).

along the

Extensive

wetl

ands surround BMD Pond and
onto neighboringandwithint h e

pegisiakivé lsoundry (US FWS 1993Sharpe and Farrell

2016). Further downstream, a small occurrence of the Silver Meptal NettleOstrich Fern
floodplain forest is found along BMD Brook (NPS 2013). Two small (<0.01 ha) enriched hardwood
forest seeps are shown on the paFgetation map at the base of steep slopes (see Fi@u@a&wvler
and Bowman 2012). The park also contains about 0.4 km (1/4 mi) of Connecticut River shoreline,
and about 35% of the BMD Farm property lies within the-§€8&r flood plain (FEMA 2006). Thes
features are shown Figure4-21in section 4.4.3.

ows al o

wi dens

oric co

Br ook,

Species documented to be present in the park include 37 mammals (six of which are bat species), 13
amphibians, five reptiles, and more than 90 bird species (Faccio 2003, Faccio and Mitchell 2015,
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Gilbert et al. 2008, Cook et al. 2008, Gates and Johnson 2012, NPS 2017a). One park species, the
northernlong-earedbat (Myotis septentrionaljswas included on the federal threatened species list in
2015 (US FWS 2017). Three other bat species present inrthé_paiurus borealisLasiurus

cinereus andPerimyotis subflavysare designated species of special concern (SC) in NH, as are two
park herptilesAmbystoma jeffersonianuamd Glyptemys insculp)aand a fish specie®boxinus

eos NH FGD 2009Y Specialconcern is assigned to species that could become threatened in the
foreseeable futuré&everal additional species documented in the park are designated as Species of
Greatest Conservation Need (SGCN) in NH including moakee¢ alcel two bat speciedMyotis
lucifugus andEptesicus fuscyisbrook trout Salvelinus fontinalis eight bird species, and several of

the SC species noted above (NH FGD 2015).

2.2.3. Resource Issues Overview

Discussion with Steve Walasewicz identified several natural resource cofure®@s5A, including

1) invasive plants, animals, and diseases, including the hemlock wooly adelgid (HWA), which poses
a particular threat to the parkdés hemlock ravin
complex, which has been proposed for dredgignotential data gaps within the park, including the
BMD Farm property; 4) management of a population of large brown Batsgjcus fuscisiesting

in the historic Beaman barn; 5) management of the Silver M&jpled NettleOstrich Fern

Floodplain Forestincluding control of fern poaching and invasive species; 6) vegetation

management to preserve historic views; and 7) planning for development of trails and a canoe/kayak
landing along the Connecticut River. Additional issues of park concern includereavsl offsite
groundwater contamination from agricultural use and developrivé® 015a

Stressors of concern acting on SAGA ecosystems include global and regional threats such as climate
change, atmospheric deposition, nutrient enrichment, halatahéntation, road impacts, and

invasive species and forest pests (Mitchell et al. 2RB 20155 These threats originate from

sources outside the parkdés borders. Climate cha
species across the globe, as@xpected to have dramatic impacts over the coming celR@Z(

2007). Atmospheric deposition is a key concern affecting forest health and soil quality across the

region (Likens et al. 1996, Driscoll et al. 2001), and the advance of invasive exotiqp&sssis a

substantial threat to forest resources (Gandhi and Herms 2010).

2.3. Resource Stewardship

In 2004, the NPS Northeast Temperate Network (NETN) identified 19 Vital Signs for monitoring
natural resources at SAGA (Tabl&2Mitchell et al. 2006). Thee Vital Signs were selected to
represent subset of physical, chemical, and biological elements and processes of park ecosystems
representative dhe overall health or condition of park resources, known or hypothedfeetsef
stressors, or elemerttsat have important human values

2The wood turtle Glyptemys insculpaand redbelly dacePhoxinus edswere last saein the park during the
1980s.
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Table 2-2. Vital signs of natural resource condition selected for Saint-Gaudens National Historic Site by
the National Park Service Northeast Temperate Network (Mitchell et al. 2006).

Category

Vital Sign

Air and Climate

Ozone

Acidic deposition & stress

Contaminants

Climate

Geology and Soils

Forest soil condition

Water

Water quantity

Water chemistry

Streams - macroinvertebrates

Biological Integrity

Invasive exotic plants

Invasive exotic animals

Wetland vegetation

Forest vegetation

White-tailed deer

Fishes

Breeding birds

Amphibians and reptiles

Human use

Visitor Usage

Landscapes

Landcover / ecosystem cover / connectivity

Land use

2.3.1. Management Directive and Planning Guidance

S A GA 6 s alrsignificamce lies in its historic association with Augustus Saaudens, his work,
and the Cornish Colony (NPS 2015a). The park was established in order to preserve and interpret the

historically significant properties associated with the artistands er ve as a Al i ving
(PublicLaw88543) . As such, the parkbés historic core
of significance beginning in 1884, when the property was first purchased by Charles C. Beaman, Jr.,

and extending until 195@vhen the SairGaudens Memorial Group finished improvements to the

property (Killion 2013). Park management seeks to balance the sometimes conflicting needs for
preservation of the parkés cultural atud natur al
generations" with the demands of use by the pub
1).

The parkodés 1996 Gener al Management Plan (GMP) d

1) the historic subzone or core including S&audens homestudio and gardens; 2) the natural
subzone including peripheral and wooded areas surrounding the historic core, both streams, and the
pond/wetland complex, and the wooded hillside along Saint Gaudens Road from Route 12A up the
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hill; 3) a development submre including the utility corridor south of Saint Gaudens Road, the
nursery/collections storage building area, the visitor parking area, and the Mill parking area; and 4) a
special use subzone comprised of roads traversing the park (Route 12A;&aiets Road, and

smaller access roads). The GMP further designated that should BMD Farm be acquired, it would be
managed similarly with four subzones, including a historic subzone, a natural subzone along the
siteds northern, eas developmeatsubzorseanaudingeamaintgnancei met er
facility on the north side of the site and a parking area, and a special use subzone the lower terrace

area along the Connecticut River where farming would continue (NPS I98g).ar k6 s 1991
Resource ManagemeRtan (RMP) states the followinganagement objectives: ) the iprotection

of resources while at the same time seeking to augment the park's operating base so that there will be
sufficient staffing and funding to maintain the outstanding cultural andata&sources of the park

and to provide for visitor use and enjoymigna n d brdgdenfand continue cooperation with the

Trustees and other groups, in order to more effectively achiéwéng memoriab 6 ( Mc Kay 1991

The park visitor centerandbawk or e, constructed in 2002, Il i e in
Park management seeks to contain park maintenance functions and new development in specific

| ocations outside of the parkdés historaciktovienag
memor i al 0 t o-Gaudegsutisetparkshos® adltural events such as a summer concert

series, a Sculptan-Residence program, art exhibitions, and special events, including weddings. The

lower field north of SainGGaudens Road serves@a&rflow parking for concerts and special events

(NPS 1996). Efforts to improve park accessibility to visitors with disabilities are balanced by the
parkés mandate to preserve historic | andscapes

The 2010 acquisition of the BMD Farm propertn cr eased t he par kbés area b
added eight historic structures, many of which are in need of significant rehabilitation (NPS 2013).

As of 2017, NPS was seeking partners and tenants interested in operating programs and investing

capital to sabilize and rehabilitate historic structures at this site (NPS 2015b). Under phase 1 of the

plan for BMD Farm, NPS has sought partners that would bring programs relating directly to the
parkoés purpose and si gni f i acralnesoarces. ti patk managemeatl ds o
goals for BMDF have not been met after seven years of phase 1, beginning in 2021 NPS will
fexpand acceptable uses of the Farm beyond thos
significanceo aosdforfusedpuidia odpeivate)apnoyidegtheqpmposal meets

NPS | easing regulationso (NPS 2014a).

Vegetation management is used to maintain | awns
along the Connecticut River (NPS 2013). Hazardous treeemoved, and invasive species are

controlled using integrated pest management (NPS 2015a, Currie 2006). Dogs are permitted on the
grounds but must be leashed. Fishing is permitted, though fish stocking does not occur at SAGA

(NPS 1996).

2.3.2. Status of Supporting Science

As part of the NPS 1&M program, twelve baseline inventories have been completed (Water quality,
Base cartography, Air quality data, Air quality related values, Climate, Geologic resources, Soil
resources, Water body location and classificgtidegetation map, Species lists, Species occurrence
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and distribution, and Integrated resource management application (RRMI¥9 Vital Sign

Inventories have been completed (Breeding birds, Amphibians and reptiles, Terrestrial mammals,
Fish, and Land oger); and monitoring is underway for five monitoring protocols (Air quality,
Breeding landbirdsClimate,Forest health, and Water quality). An additional monitoring protocol
(Invasive species Early detection) was implemented from 2€A@4. These and my other data
sources are summarized in Tabi8.2

31RMA is an online portal (irma.nps.gov) providing data and resources related to the national parks.
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Table 2-3. Datasets identified for assessing natural resource condition at Saint-Gaudens National Historic Site.

Mercury contamination

Natural Resource or Issue Data Type Year(s) Collected Source
Air quality assessment Ongoing NPS Air Resources Division
Air quality Deposition sensitivity assessment NA Sullivan et al. 2011a, 2011b
Ozone sensitivity assessment NA NPS 2004
Air quality assessment Ongoing NPS Air Resources Division

Hg wet deposition monitoring

2004-present

Mercury Deposition Network

Hg in dragonfly larvae

2011- present

NPS Dragonfly mercury project

Climate inventory NA Davey et al. 2006
Climate & phenology Climate trends 1901-2012 Monahan and Fisichelli 2014a and 2014b
Phenology trends 1901-2012 Monahan et al. 2016
Soundscape Model predictions NA NPS Natural Sounds & Night Skies Division
Lightscape Model predictions NA NPS Natural Sounds & Night Skies Division
Geology Bedrock map NA NPS
Soil map NA USDA NRCS
Soil Inventory 1980 Cronan et al. 1981

Forest soil chemistry monitoring

2006-present

NPS NETN

Inventory and sampling

1980

Cronan et al. 1981

Baseline report 2005 NPS 2005
Water quantity and quality Monitoring 2006-present NPS NETN

Legacy monitoring 1982-1998 SAGA

Bathymetry 2013 NPS NETN
Streams-macroinvertebrates Index 1997-2004 SAGA
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Table 2-3 (continued). Datasets identified for assessing natural resource condition at Saint-Gaudens National Historic Site.

Natural Resource or Issue Data Type Year(s) Collected Source
Invaslvg aquatic plant detection and 2006-present NPS NETN
monitoring
Invasive species early detection 2010-present NPS NETN

) ] (ISED)

Invasive species

Forest invasive plant monitoring 2006-present NPS NETN

Assessment 2017 Redstart Forestry (Musson et al. 2017)
Gypsy moth monitoring 1993-2006 USDA Forest Service
Natural Resource Evaluation 1980 Cronan et al. 1981
Wetland delineation 1992 Schweisberg*
Wetlands Wetland study 1998 New England Environmental Associates, Inc.
Wetland study 2014 Sharpe and Farrell 2016
National Wetlands Inventory Ongoing US FWS
Monitoring 2006-present NPS NETN
Forest vegetation FHM Monitoring 19957 2003 Cooke 2003
Forest vulnerability NA Fisichelli et al. 2014

White-tailed deer herbivory

Herbivory impacts monitoring

2006-present

NPS NETN

Regional density estimates 2006-2015 NH FGD (D. Bergeron, personal communication)
Inventory 1980 Cronan et al. 1981
_ Park bird inventory 2001-2002 Faccio 2003
Birds Forest bird monitoring 2007 i present NPS NETN
Detection Ongoing eBird

*The Schweisberg (1992) wetland delineation and Yates et al. (in press) bat surveywere not available for inclusion in this assessment.
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Table 2-3 (continued). Datasets identified for assessing natural resource condition at Saint-Gaudens National Historic Site.

Natural Resource or Issue Data Type Year(s) Collected Source
Inventory 1985-1986 Cook 1986
Amphibians and reptiles Inventory 2001 Cook et al. 2008
g‘;‘l’aerz]b:r?(;grg‘)omtormg 2010-2015 SAGA
Inventory 1980 Cronan et al. 1981
Fish Inventory 1985-1986 Cook 1986
Inventory 2000 Mather et al. 2003
Inventory 2002 Chenger
Bats Inventory 1010 Gates and Johnson 2012
Survey 2017 Yates et al.*
Inventory 1980 Cronan et al. 1981
Terrestrial mammals Inventory 1985-1986 Cook 1986
Inventory 2004 Gilbert et al. 2008
Vegetation inventory, classification Classification and mapping 2003-2005 Gawler and Bowman 2012
and mapping Inventory 1980 Cronan et al. 1981
Landcover change 1973-2002 Wang and Nugranad-Marzilli 2009
Landcover
Landcover and land use Ongoing NPScape

*The Schweisberg (1992) wetland delineation and Yates et al. (in press) bat surveywere not available for inclusion in this assessment.
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3. Study Scoping and Design

3.1. Preliminary Scoping

A scoping meetig, held at the park Octobef7 2016, was attended by Steve Walasewicz (NPS
SAGA), Chris Arnott (NPS Northeast Region), Fred Dieffenbach (NPS NETN) and Geri Tierney
(SUNY ESF). Recently, SAGA has merged administrative and some other staff with nearby Mars
Billings-Rockefeller National Historical Park (MABI).

Chris Arnott described the NRCA program goals and methods. Steve Walasewicz presented natural
resource concerns for SAGA, summarized in section 2.2.3 herein. Steve Walasewicz then led a tour
around tle park, including BMD Farm and Pond. Geri Tierney presented a list of proposed indicators
of condition to assess for SAGA, which was edited at the meeting as reported below in section 3.2.1.
Geri Tierney also presented a preliminary table of existing alatesource data for SAGA, which

the group discussed and updated (TabB. ZAfter the meeting, Chris Arnott distributed both the
proposed Indicator List and the Table of Data to NPS regional and network staff for additional input.
In response, Adam Koalski (NPS NETN) provided bathymetry data for BMD Pond, Amanda

Babson (NPS) provided links to NPS climate and phenology reports, and Marian Norris (NPS
Northeast Region) provided links to additional regional water quality datasets.

3.2. Study Design

3.2.1. Indicator Framework, Focal Study Resources and Indicators

This NRCA used the NPS NETN Vital Signs framework to guide selection and reporting of
indicators. Starting from the list of 19 Vital Sighs recommended for SAGA (Fig@)eche

indicator of low importance (igitor Usage) was removed from consideration, and seven additional
indicators of interest at SAGA (Visibility and particulate matter, Soundscape, Lightscape, Viewshed,
Mammals, Bats, and Terrestrial invertebrates) were added to reach a total of 25ns tiichaéo

assessed herein (TablelB One or more metrics were used to describe the condition of each
indicator selected for inclusion.
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Table 3-1: Indicators of natural resource condition to be assessed at Saint-Gaudens National Historic

Site.

Category

Indicator

Metrics

Air and Climate

Ozone

Ozone concentration, injury to sensitive species

Acidic deposition & stress

Total N and S wet deposition rates, dry deposition
rates

Visibility & particulate matter

Haze index

Mercury contamination

Hg concentration in wet deposition

Climate & phenology

Monthly temperature and precipitation

Soundscape Anthropogenic sound pressure level
Lightscape Anthropogenic light ratio
Viewshed Visual impact

Geology and Soils

Forest soil condition

Nutrient ratios, base saturation

Water

Water quantity

Pond water level and stream discharge

Water chemistry

Temperature, pH, DO, specific conductance, N, P,
ANC

Streams-macroinvertebrates

Diversity of community

Biological Integrity

Invasive exotic plants

Presence and relative abundance of key species

Invasive exotic animals

Detections of key pests

Wetland vegetation

Extent, width and condition of buffer, % cover of
invasive plants, qualitative assessment of
disturbance and alteration

Forest vegetation

Forest structural stage, snag abundance, coarse
woody debris, tree regeneration, tree condition and
forest pests, tree growth and mortality rates

White-tailed deer

Regional deer population density, browse vegetation
impacts

Fish

Guild species richness, population trends

Birds

Guild species richness, population trends

Amphibians and reptiles

Amphibian index of biotic integrity, population trends

Bats

Guild species richness, population trends

Mammals

Guild species richness, population trends

Terrestrial invertebrates

Guild species richness, population trends

Landscapes

Landcover /connectivity

Land cover change, forest patch size distribution

Land use

Anthropogenic land use, impervious cover
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3.2.3. Reporting Areas

The reporting area for this assessmetand lying within the SAGA boundary, excluding

agricultural areas, gardens, buildings, roads, and parking areas. Relevant data from areas surrounding
the park are included in the assessment of some Vital Signs, but the surrounding land itself is not
as®ssed herein.

3.2.4. General Approach and Methods

Assessment points (also known as reference values) are udistinguish expected or acceptable
condition(i.e.,good conditiof from undesired conditions that warrant concern, further evaluation or
managemeraction(Bennetts et al. 2007). Herein, assessment points were drawn from knowledge of
ecological integrity, as well as froregulatory or program standarggrk management goals,

historical data, data from relatively undisturbed sites, predictive mamtedspert opiron. When
warranted by available information from one or more of these categories, a second assessment point
was set to attempt to distinguish conditions that warraderate concerfrom significant concern

For example, the scientific dtature on whité¢ailed deer browsing impacts on native vegetation in

the eastern U.S. suggests that negative impacts on vegetation may be measurable at deer density
levels as low as 8 deer/Krout that severe impacts are documented at deer densitiestatver 20
deer/kn? (Section 4.4.5). In this case, two assessment points were used.

In a National Historical Site such as SAGA, expected or acceptable condition for ecological integrity
may conflict with desired condition for preservation or interpretaticen historical landscape; this
potential conflict is evident in Vital Signs such as Land use and Forest vegetation. In these cases,
assessment @fcological integrity benchmarks is valuable because it provides a deeper understanding
of park condition, asell as a consistent baseline to assess managementHpatsver, in cases

such as these, ratingsrabderate conceraor significant concernmay not warrant management

action. Additional condition reporting based on park management goals may becomie psssib

NETN and parkstaff progress irdevelopnent ofscorecards that track progress towards park

resource management goals.

Trends in condition were determined by a statistical test of significance if sufficient data were
available. Unless otherwise spéeif, an alpha value of 0.10 was used to determine statistical
significance®

Confidence irconditionstatus was assigned by considering the quality and depth of the available
data, as well as the justification for the assessment points used to detndit®n. High

confidence was assigned to assessments basdalodantquantitative data from multiple sites
reflecting the range of variation in the park resource, and which relied ofustdied assessment
points. Medium confidence was assignedsesessments basedsurificient, quantitativeor

gualitativedata from at least one representative site in or near the park, and which relied on well
justified assessment points. Low confidence was assigned to assessments based on preliminary or

4 An alpha level of 0.10 is used to balance the competing objectives to 1) avoid type 1 errors and 2) maximize the
power b detect trends.
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incompletedata, or preliminary or incomplete assessment pddusfidence in trerslwasbased on

the length and quality of the dataset and the level offgignce of the trenddigh confidence in a

trend was reserved for datasets containing at least 10 yeqrardftative data, while medium
confidence in a trend required a dataset that contains at least 8 years of quantitative or qualitative
data.

Summary Indicator Symbols

NPS stoplight reporting categories and symbology (Tat@ev8ere used to report conditi status,
trends in condition, and confidence in assessment (see Appendix A). TaBleo®/s examples for
interpreting NPS stoplight symbols. For cases in which confidence in condition status differed from
confidence in a trend, confidence in condititatigs was symbolically presented.

Table 3-2. Indicator symbols used to indicate condition, trend, and confidence in the assessment.

Confidence in

Condition Status Trend in Condition Assessment
Resource is in Good o . .
Condition ﬁ Condition is Improving High
Resource warrants <:> L . .
Moderate Concern Condition is Unchanging Medium

/' \\
Resource warrants Condition is Deteriorating ! i Low
Significant Concern

Table 3-3. Example indicator symbols and descriptions of how to interpret them.

Symbol
Example Description of Symbol

Resource is in good condition; its condition is improving; high confidence in the assessment.

the assessment.

Condition of resource warrants significant concern; trend in condition is unknown or not
applicable; low confidence in the assessment.

@ Condition of resource warrants moderate concern; condition is unchanging; medium confidence in

/ N Current condition is unknown or indeterminate due to inadequate data, lack of reference value(s)
l‘ 1 for comparative purposes, and/or insufficient expert knowledge to reach a more specific condition
S ,/ determination; trend in condition is unknown or not applicable; low confidence in the assessment.
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4. Natural Resource Conditions

4.1. Air and Climate

To better understand stataisd trends in air quality affecting national parks, the NPS Air Resources
Division (ARD) compiles air quality data from monitoring stations across the nation, and uses these
data to estimate air quality metrics and associated condition ratings for allgtria the

contiguous U.S. (NPS ARD 2017). Many small parks, such as SAGA, do not conite air

monitoring stations; status metrics for these parks are interpolated using data from nearby monitoring
stations.

Eight indicators were included to asseondition and trend for Air and Climate:

1 Ozone
1 Acidic deposition and stress
1 Visibility and particulate matter
1 Mercury contamination
1 Climate
1 Soundscape
1 Lightscape
1 Viewshed
4.1.1. Ozone
Description

Ground level ozone is a hazard to human health and to vegetaditicularly to ozonsensitive

species. Ozone is produced by a chemical reaction of nitrogen oxides and volatile organic
compounds, from industrial and automobile emissions, in the presence of sunlight during hot summer
months. As a result of strictair pollution control resulting from the Clean Air Act amendments of

1990, ozone levels have been decreasing both ratde and in the northeastern U.S. since 1990

(US EPA 2017)In 2015, theJS EPA strengthenedzone pollution control by lowering thatonal

ozone standard to 70 ppb, in recognition of increasing scientific evidence that daratiehuman

health and e®ystems was occurring at ozone levels below the previous standard (75 ppb).

A vegetation risk assessment of ozone injury at SAGArohéted a low risk due to low regional
ozone exposure (NPS 2004). Ozammsitive plant species present at SAGA are shown in Tehle 4
Thirteen of these species are consideredra@ator species, in which leaf damage from ambient
0zone concentrations mde easily recognized.
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Table 4-1. Ozone-sensitive plant species at Saint-Gaudens National Historic Site, including bio-indicator

species (NPS 2017a). Dashes indicate that the species is not a bio-indicator.

Common name Latin name Bio-indicator species
Boxelder Acer negundo Yes
Red maple Acer rubrum )
Groundnut Apios americana Yes
Spreading dogbane Apocynum androsaemifolium Yes
Hemp dogbane Apocynum cannabinum )
Wild sarsaparilla Aralia nudicaulis T
Poke milkweed Asclepias exaltata Yes
Swamp milkweed Asclepias incarnata )
Common milkweed Asclepias syriaca Yes
Yellow birch Betula alleghaniensis )
Paper birch Betula papyrifera T
Devil's darning needles Clematis virginiana T
Beaked hazelnut Corylus cornuta Yes
White ash Fraxinus americana Yes
Black ash Fraxinus nigra )
Eastern white pine Pinus strobus )
Sycamore Platanus occidentalis Yes
Bigtooth aspen Populus grandidentata T
Quaking aspen Populus tremuloides Yes
Pin cherry Prunus pensylvanica Yes
Black cherry Prunus serotina Yes
Chokecherry Prunus virginiana )
Allegheny blackberry Rubus allegheniensis Yes
Bramble Rubus cuneifolius T
Pussy willow Salix discolor T
Basket willow Salix purpurea )
Silky willow Salix sericea )
Canada goldenrod Solidago canadensis T

Data andMethods

NPS ARD compiles ozone data to assess condition based eyefiveaverage concentrations for
protection of both human health and vegetation, and to assegsatetnends (NPS ARD 2013, NPS
ARD 2017). The ozone monitoring station nearest to SAGA is loadteebanon Airport in Grafton
County, NH, 16 km (10 miles) north of the park. This status assessment was based on interpolated
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NPS ARD estimates of average ozone concentrations at SAGA for thgehveeriod 201-P015
(NPS ARD 2017).

Assessment Points

NPS ARD assesses ozone condition in national park units separately for protection of human health
and for protection of vegetation (Tabl€4NPS ARD 2015, NPS ARD 2017). For the former, the
assessment points shown in Tabl2 dre tied tahe primary Natioal Ambient Air Quality Standard

for groundlevel ozone set by the US Environmental Protection Agency (US EPA) based on human
health effects. To better assess ozone condition relevant to-seosiéive vegetation, NPS ARD has
developed the W126 metricb#logically based cumulative exposure index. This metric sums
weighted ozone concentrations over daylight hours during the growing season. Assessment points for
the W126 metric are derived from recorded impacts to sensitive vegetatideP@I3014. An

ozone risk assessment for NETN suggested a W126 assessment point of 5u$ ppimprotect

highly sensitive species in the network (NPS 2004), which is slightly lower than the current NPS
ARD assessment point.

Table 4-2. Ozone condition assessment points rating developed by NPS Air Resources Division (2015).

Metric Good Moderate Significant
Condition Concern Concern

Human health: Ozone concentration* (ppb) <=60 61-75 >=76

Vegetation: W126** (ppm-hrs) <7 7-13 >13

*Estimated five-year average of annual 4t-highest daily maximum 8-hour concentration.
“Estimated five-year average of the maximum 3-month 12-hour W126.

Condition and Trend

Interpolated average fivgear (20112015) ozone concentration at SAGA warranteatlerate
concernfor human healthand showedjood conditiorfor vegetation health (Table3 NPS ARD
2017). NPS ARD did not determine trends for SAGA:year (20062009) trends in the W126
metric at nearby national park units range from unchanging to significantly improving (Figure 4
NPS ARD 2013).

Table 4-3. Five-year (2011-2015) average values and ratings for ozone condition at Saint-Gaudens
National Historic Site (NPS Air Resources Division 2017).

Metric 5-yr average Rating
Human health: Oz concentration (ppb) 60.4 Moderate concern (61-75)
Vegetation: W126 metric (ppm-hrs) 3.5 Good condition (<7)
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Level of Confidence and Data Gaps

Confidence in status assessment based orterngquantitative data interpolated from-siffe
ozone monitors is medium. Park trends were not datednand confidence in regional trend is
medium.
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Figure 4-1. National trends in the ozone W126 metric, 20007 2009 (excerpted from NPS Air Resources
Division 2013). Red star shows approximate location of Saint-Gaudens National Historic Site.

4.1.2. Acidic Deposition & Stress
Description and Relevance

Emissions of sulfur (S) and nitrogen (N) from power plants, factories, automobiles and other sources
have dramatically altered precipitation chemistry in many regions, particularly the northeastern U.S.
(Driscoll etal. 2001). Atmospheric deposition of S and N has contributed to acidification of soils and
surface waters, export of nutrient cations (Ca, Mg, etc.), and mobilization of aluminum (Al; a toxin)

in soils (Likens et al. 1996, Ruess and Johnson 198aydiion, S deposition can stimulate

microbes to transform mercury (Hg) into a toxic, bioavailable compound (methyl mercury, MeHg;
US EPA 2008). Ns a limiting nutrient necessary for plant growth that has historically been retained
within northeastern forestemtosystems. As atmospheric deposition has increased N inputs-by five

ortenf ol d in the northeastern U.S., concern
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ecosystems, causing excess nitrification and N leaching which in turn would exacerleffiectseof
acidification (Aber et al. 1998).

Broadscale patterns of wet deposition across the northeast are well characterized and are most
substantial at high elevations and in the southern and western partsiofttteastegion US EPA

2008. Subsantial additional acidity can result from dry and occult deposition, and these patterns of
deposition are not well characteriz@dPS ARD 2013)Since passage of the 1990 Clean Air Act
Amendments, wet deposition of S has decreased 35% or more acrossehe @&5., while wet
deposition of N changed little in the 1990s, but generally has decreased since 2000 (US EPA 2008).

Sullivan et al. (2011a) assessed ecosystem sensitivity to acidification for NPS 1&M park units based
on vegetation, lakes and streawithin the park SAGA was found to have very high ecosystem
sensitivity, moderate pollutant exposure and moderate park protection yielding antugérakk

from acidic deposition Sullivan et al. (2011b) also assessed sensitivity to nutrient N enricfonen
park units based on sensitive vegetation and lakes. SAGA was found to have very low ecosystem
sensitivity and moderate pollutant exposure, yielding an owealllow risk from N enrichment.

Data andViethods

NPS ARD assesses condition of wet defpmsifrom National Atmospheric Deposition Program
(NADP) data as an indicator of acidic deposition and stress on natural ecosystems in national park
units across the nation, including SAGA (NPS ARD 2017). Condisi@alculated using normalized
30-year pecipitation values in orddo reduce the influence g€arly variations in precipitation on
results For parks without onsite monitoring stations, park values are interpolated from nearby
stations. The closest NADP sites for monitoring wet depositiotoeated 90 km (55 miles)

northeast of SAGA at Hubbard Brook, NH (NH02), and 100 km (60 miles) southwest of SAGA in
Bennington, VT (VT01). NPS ARD has determined trends in wet deposition for a subset of park
units which did not include SAGA (NPS ARD 2013).

NPS ARD has not assessed dry deposition since data availability is more limited (NPS ARD 2013).
The closesClean Air Status and Trends Netwd@&ASTNET) monitoring sites for monitoring dry
deposition are located about 75 km (50 miles) southwest of thkeaphye Brook in Bennington

County, VT, and at Hubbard Brook, NH.

Assessment Points

NPS ARD has set condition assessment points for N and S wet deposition as shown iMTable 4
However, i f park ecosystems ar eatiotnarmtred fAvery
enrichment, wet deposition condition ratings are adjusted up to the next worse category (NPS ARD
2015). SAGA was found to have very high ecosystem sensitivity to acidification and very low
ecosystem sensitivity to nutrient enrichment. érclingly, condition ratings for total S wet

deposition were adjusted one category higher from those assigned based on concentration, while
condition ratings for total N wet deposition were not adjusted (Sullivan et al. 2011a and 2011b).
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Table 4-4. Wet deposition condition assessment points and rating developed by NPS Air Resources

Division (2015).

Metric Good Condition Moderate Concern Significant Concern
Total N wet deposition (kg/halyr) <1 1-3 >3
Total S wet deposition (kg/ha/yr) <1 1-3 >3

Cordition andTrend

NPS ARD has interpolated average fix@ar (20112015) wet deposition rates for SAGA to be 3.0
kg/halyr total N (warrantinghoderate concedrand 1.7 kg/ha/yr total S (warrantisgynificant
concerndue to the adj us tswee highedosysteandsensitivity to hcificatarm, k 6
NPS ARD 2017). NPS ARD did not determine trends in wet deposition for SAGAydaan(2000

2009) trends in S and N (combined nitrate and ammonium) wet deposition for other park units of the
northeastern L$. show significantly improving trends (Figureg 4nd 43; NPS ARD 2013) and

regional trends are likely to be representative of SAGA.
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Figure 4-2. National trends in sulfate concentrations in precipitation, 20007 2009 (excerpted from NPS Air
Resources Division 2013). Red star shows approximate location of Saint-Gaudens National Historic Site.
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Figure 4-3. National trends in nitrogen concentrations in precipitation, 20007 2009 (excerpted from

NPS

Air Resources Division 2013). Red star shows approximate location of Saint-Gaudens National Historic

Site.

Level of Confidence and Data Gaps

Confidence in status assessment is medium. Data was interpolated from sites more than 75 km (50
miles) away, and complement onsite forest soil and water sampling to ineretesstanding of

acidic deposition stress on park ecosystems. Confidence in regional trends is high.

4.1.3. Visibility and Particulate Matter
Description and Relevance

The ability to clearly see landscape features is important to national park visitors. Nely aeeks
to Aprotect clean, clear air and spectacul ar sc
NPS 2012). At SAGA, many visitors come to view the park landscape, and appreciate crisp, clear

days for landscape viewing. Visibilityisacompeoncept and i s ncl
conditions that all ow appreciation of

osel
t he

Perception of visibility is affected by many factevkich can be grouped infour main categories:
1) theoptical chaacteristics of illumination (including sun angle and cloud cover); 2) the physical
interaction of light with particles in the atmosphere (via scattering and absorption); 3) characteristics
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of the viewed scene or target (color, texture, form and brightreass¥) psychological processes
and value judgments of the observer (Malm 1999).

Regional haze can impair the view by obscuring the color, texture and lines of the viewed landscape.
Haze is caused by small (< 10 micron) particles (sulfates, nitratesjorgaterial, elemental carbon

or soot, and soil) suspended in the atmosphere. Fine particulate matter (< 2.5 micr@ns) RéWe

a bigger impact on visibility and human health than coarser particlesX@.Bicrons). Particles

may originate from natat sources (such as windblown dust or soot from wildfires) or from
anthropogenic sources (including farming, traffic, and industry). Some particles are emitted directly
into the atmosphere, while others form from chemical reactions in the atmosphecenhrtiraes,

sulfates have been found to contribute 60 to 90% of the visibility degradation in the eastern U.S.;
atmospheric concentrations of sulfates are highest during the summer months due to chemical
reactions of atmospheric sulfate in the presenceiolight (Malm 1999).

Data andVethods

Visibility is monitored ata network of sites across the nation by the Interagency Monitoring of
Protected Visual Environments (IMPROVE) monitoring network, including 50 national parks. NPS
ARD interpolates visibilityestimates for additional national park units, sucBA&A, that do not
contain an IMPROVE site. The closest IMPROWBnitoring site is located 7#&m (50 miles)
southwesbf SAGA at Lye Brook in Bennington County, VT.

Three types of measurements are maetd®PROVE sites: view, optical and particle. The visual
appearance ofvdew is qualitatively documented with automatic photographic or video imagery. At
some IMPROVE sites, optical monitors measure the ability of the atmosphere to scatter or absorb
light. A particle monitor measures the mass and chemical composition of fin2.@Mnd coarse
(PM-10) atmospheric particles.

NPS ARD has assesstmhyear (20002009)trendsin visibility at a subset of national park units as
thetrend in Haze Index on ti20% clearest days and 20% haziest days (NPS ARD 2013). This Haze
Index is expressed as deciviews (dv), which represent a linear scale ofperoaived changes in

air quality, analogous to the decibel scale for sound. The Haze Index isdheiar @ pristine
environment, and an increase al\vrepresents a small but perceptible change in condition
regardless of baseline visibility (Pitchford and Malm 1994).

Assessment Points

NPS ARD assesses condition for visibility at national park units using a Heee, las the deviation

of current estimates of fivgear average visibility from estimated average natural visibilithe

absence canthropogeniwisibility impairment(Table 45; NPS ARD 2015). Interpolated estimates

are used to assess condition witthe contiguous U.S., and are less accurate in the eastern U.S. due
to the scarcity of IMPROVE sites. In the eastern U.S., estimated natural background particulate
concentrations yield visual ranges of 10030 km (60i 80 miles); this range varies acsafie

landscape with topography, vegetation and other landscape features (Malm 1999).
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Table 4-5. Visibility assessment points and rating developed by NPS Air Resources Division (2015).

Metric

Good Condition

Moderate Concern

Significant Concern

Haze Index (dv)

<2

2-8

>8

Condition andr'rend
At SAGA, NPS ARD estimated the average fixear (20112015) Haze Index to be 4.9 dv above
natural condition, warrantingnoderate concer(NPS ARD 2017).

NPSARD did not determin¢ghetrendin visibility for SAGA; tenyear(2000-2009) trend$n

visibility atnational park uniten New England showignificant improving trensl(Figure4-4; NPS
ARD 2013).Reductions in sulfur dioxide and nitrogen oxide emissions from electric utilities and
industrial boilers, requiredy the Clean Air Act, have contributed to this improving trend (NPS ARD
2013).
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Figure 4-4. National trends in Haze Index on haziest days, 20007 2009 (excerpted from NPS Air
Resources Division (2013)). Red star shows approximate location of Saint-Gaudens National Historic
Site.
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Level of Confidence and Data Gaps

Confidence in visibility condition at SAGA, interpolated from data collected at ledsh750
miles)away, is low. Confidence in regional tgear trends is high. If desired, park staff could use
automated, timéapse photographic monitoring to monitor key landscape scenes at SAGA.

4.1.4. Mercury Contamination

Description
Deposition of heavy metal contaminants was identified as a Vital Sign for NETN parks (Mitchell et

al. 2006). Of particular interest mercury (Hg), an environmental contaminant of concern in aquatic
and, more recently, terrestrial ecosystems (Evers et al. 2005, Rimmer et al. 2009). Hg is emitted by
coaktburning power plants, solid waste incineration, and other sources. Once in tspleneo Hg is
widely disseminated and is deposited in both wet and dry form. Atmospheric deposition (both wet
and dry) transfers Hg to surface water bodies, where it is transformed by microorganisms in wetland
sediments or forest soil into an organic famethyl mercury, MeHg), a process which can be
stimulated by S deposition (US EPA 2008). MeHg is a neurotoxin which bioaccumulates up the food
chain, affecting the reproduction, growth, development, and behavior of a variety of organisms
including mammalsfish, salamanders, birds, plants, invertebrates and soil microflora.

Data and Methods

Two national networks monitor Hg deposition, both operating under the framework of the NADP:
the Mercury Deposition Network (MDN) monitors wet deposition of Hg, ardMimospheric

Mercury Network (AMNet) measures dry and total deposition ofTHg. active MDN site nearest to
SAGA is located approximately 120 km (75 mi) northwest in Underhill VT (site VT 99), where Hg
wet deposition has been monitored since August 2DBAdeposition of Hg was also collected at

this site from 2008 to 2016. In forest ecosystems, total deposition of Hg is substantially higher than
that received from wet deposition alone (Risch et al. 2017).

In order to better understand Hg condition dtameal parks, NPS has estimated thyear average

Hg wet deposition rates at national park units from NADPN data, and has predicted MeHg
concentration in surface waters at national park units from relevant surface water characteristics and
wetland abudance (NPS ARD 2015). NPS has also determinegi¢antrends in Hg deposition at a
subset of national park units which did not include SAGA (NPS ARD 2013).

In addition, NPS has developed a citizen scientist monitoring progrdeveop dragonfly nymphs

as biosentinels for Hg in aquatic food webs in parks across the nBtiagonfly larvae are useful
indicators of Hg contamination for two reasons: they bioaccumulate Hg from their prey, and they are
an important food source for many species of fish. Sdd., dragonfly larvae have been collected

in BMD Brook and analyzed for Hg concentratifffigure 45; Nelson and Flanagan 2013).

Finally, the NP3Hydrographic and Impairment Statistics (HIS) database summarizes information on
park hydrologic impairmentncluding Hg and heavy metal contamination, from state management
agencies.
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Figure 4-5. Box plot of mercury concentration in dragonfly larvae collected in Saint-Gaudens National
Historic Site. The box shows the middle 50% of the data with a line across the box marking the median.
Lines extend above and below the box to show the range of the data, with extreme values designated *.

Assessment Points

NPS ARD (2015) has developed draft condition ratings for Hg deposition. The draft Hg status
condition assessmeis based on two factors: 1) estimategear average Hg wet deposition

( ¢ g?lyrmand 2) predicted surface water meHg concentrations (ng/L) in park surface waters. The
combination of these two factors leads to condition rating®oél conditionmodeate concerror
significant concerras shown in Table-8.
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Table 4-6. Mercury status assessment matrix developed by NPS Air Resources Division (2015). Green,
yellow and red circles indicate, respectively, good condition, moderate concern or significant concern.

Predicted methylmercury
concentration rating

(ng/L)

Mercury wet deposition rating ( & g¥ym

Very Low
<3

Low

(@}
w

an

Moderate
O 6 an

High
O 6 an

Very High
>12

Very Low
<0.038

Low

O 0.038 and <

Moderate

O 0.053 and <

High

O 0.075 and <

Very High
>0.12

00000

00000
@OO0O00

90 OO

000 O

Condition and Trend

NPS ARD has estimated thrgear (20182015) wet Hg deposition at SAGA to be low at 5.4

e g Plym and has predicted MeHg concentration in park surface waters to be medium at OKL ng/L (
Taylor, personal communication). This comation of values corresponds to a condition rating of
moderate concer(Table 46; NPS ARD 2015). Tegear (20062009) trends in Hg concentration in
precipitation are possibly improving at assessed national park units in the northeastern U.S. (Figure
4-6, NPS ARD 2013). Four year trend in Hg concentration in dragonfly larva collected at SAGA is
unchanging. In addition, the NPS HIS database reported Hg and Al contamination in BMD Brook in

2014.
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Figure 4-6. National trends in mercury concentrations in precipitation (ng/liter/yr), 20007 2009 (excerpted
from NPS Air Resources Division (2013)). Red star shows approximate location of Saint-Gaudens
National Historic Site.

Level of Confidence and Data Gaps
Confidence in Hg condition based on interpolated dataghe@ihd dragonfly data collected onsite is
medium. Confidence in four year trend in Hg concentration in dragonfly larva is low.

4.1.5. Climate

Description and Relevance

Climate is a dominant driver of ecological structure, composition and functional relationships

Ant hropogenic climate change i s expected to cau
function, speciesd ecological interactions, and
negative consequences f or bi ioedtor yorathaniBt Jardis sfated® CC 2
t hat #Acl i mat e c¢ hange-reachingand consegentialchallerge évaréacethloys t f

our national parkso (NPS 2014b).

It is clear that global warming is occurring (IPCC 2013). Many observed physicaicémgidal
changes have already been linked to huindaced warming, including the rise in global average
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temperature and changes in phenology of many species (Parmesan and Yohe 2003, IPCC 2007).
Modeled future climate scenarios suggest that temperataress much of the globe, including

much of the U.S., will shift outside the range of historical variability by-oeidtury (Mora et al.

2013).

Data and Methods

Monahan and Fisichelli (2014a) wused grigddded cl i
resolution time series to examine 25 climedtated variables over 112 years (10112) at 289

parks across the nation, including SAGA. For each park, the study area includkchg136mi)

buffer surrounding the park. They used a moving windowyaisaat three scales (4@®0, and 30

year windows) to characterize each phakts histo
compare recent averages to historical conditions, noting extreme current condition (i.e., <5% or

>95% percentile copared to HRV).
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Figure 4-7. Time series used to characterize the historical range of variability and most recent percentile
for annual mean temperature at Saint-Gaudens National Historic Site. The blue line shows temperature
for each year, the gray line shows temperature averaged over progressive ten-year intervals, and the red
asterisk shows the average temperature of the most recent ten-year window (20037 2012).Excerpted from
Monahan and Fisichelli (2014b).

Current conditions at oBAG6AoWwe7etBeperamer wamvwmo i
wet o for 6 of 7 pr e @) Noivdriabtes shawedwcarrent corditiomef ( Fi gur e
Afextreme coldo or Aextreme dryo (Monahan and Fi

5 Phenology is the study of the timing of recurrent biological events, such as flowerirguteafigration, and
hibernation, and provides a simple and straightforward process in which to track changes in the ecology of species in
respoise to climate change.
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Figure 4-8. Recent temperature and precipitation percentiles at Saint-Gaudens National Historic Site.

Black dots indicate average recent percentiles across the 10, 20, and 30-year intervals (moving

windows). Variables were considered Aextremeo if the m
percentile (i.e., the gray zones). Black bars indicate the range of recent percentiles across 10, 20, and 30-

year moving windows. Excerpted from Monahan and Fisichelli 2014b.

Using a similar moving window analysis, Monahan et al. (2016) examined changes letiodogy

of spring onset at 276 national parks, includin
temperature dataset to estimate changes in two phenology variables (first leaf and first bloom) for
indicator plant species over 112 years (:2012). Their analysis indicated that the timing of spring

onset was advancing in about thapearters of national parks considered. In parks lying in the
northeast US (from NY to Maine), estimates of b
e ar |efined a6 d5% compared to HRV) for almost all parks, including SAGA. The analysis

suggested that at SAG#e first leaf and first bloom indicdsmave beemdvancingoy 1.0 and .
days/decadeespectively

Fisichelli et al. (2014) investigated potentiatdst change over the 2¢entury in response to

climate change at 121 national parks, including SAGA. They examined potential changes in tree

habitat suitability and uncertainty in potential change under two possible future climate scenarios

(Al eaged 0 cdhrach Aimaj or changeo). The two scenari os
temperature of 1i%.7° C (3.%12.1° F) and increased precipitation (12 to 21%) at the park over

baseline conditions (19611990). They further examined present levels ofnadive biotic stressors

(exotic plants and forest insect pests and diseases). For SAGA, this analysis predicted high levels of
forest change, with most (66%) modeled tree species undergoing largechahgbitat suitability,

and high uncertainty (a %@ difference in the number of tree species undergoing high change

8 Large change is defined as >50% decrease or >100% increase in habitat suitability.
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between the two climate scenarios). Levels of predicted forest change and uncertainty were similar
for other parks in the region. Quantification of current biotic stress from nonnativespeSAGA
indicated that 16% of plant species found at the park were nonnative, and a high number (43) of
exotic forest insects and diseases were present in the park or nearby region. Many forest trees are
foundation species, which have a strong role@ating or maintaining habitat for other species, so
impacts to these trees will ramify through park ecosystems.

One additional source of data comes frdomnect the Connecticua collaborative effort in
sustainable landscape planning spearheaded Iyudtike Atlantic Landscape Conservation

Cooperative (NALCC). This project has developed natural resource datasets and planning tools for
the Connecticut River watershed with the goal of sustaining ecosystems and populations of native
species (sebttp://connecttheconnecticut.oyglJsing a model developed by the anadromous fish lab
of the US Geological Survey, they projected persistence of brook trout in headwates stream
response to climate charigln BMU Brook, they projected a probability of 0.48 (out of 1) that

brook trout Galvelinus fontinaliswould persist until 2080 under a climate change scenario
(McGarigal et al. 2017).

Assessment Points
Assessment points for climate condition have not beenmdited.

Condition and Trend

Although assessment points for climate condition have not yet been determined, the extent and
magnitude of ecosystem impacts expected over the next century under current warming projections
warrantsignificant concern

Level of @nfidence and Data Gaps

Confidence in status assessment is low because understanding of ecosystem changes in response to
climate change is poor and because assessment points have not been established. Continued
monitoring of species phenology in the parK e informative.

4.1.6. Soundscape

Description
Most visitors to national parkseekan experience undisturbed by rmaade nois¢Haas and

Wakefield 1998)Noise can have significant impacts on wildlife, influencoognmunication,

courtship and mating, predati and predator avoidance, and effective use of hgdbiR$ 1994,

Barberetal. 2010f he nat ur al soundscape i s an inherent
and historic objects and the wildlif @oNPProtect
Management Policies require the NPS to firestor
park soundscapes that have become degraded by
soundscapes from unacceptabtal i mpaontdscapandfopr

" Future climate conditions were an average of the Representative Concentration Pathways 4.5 and 8.5 (IPCC 2013).
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http://connecttheconnecticut.org/

transmission of cultural and historic sounds that are fundamental components of the purposes and
values for which the parks were establishedo (A
(NPS 2000) directs park magers to monitor the park soundscape and manage noise. Parks may be
affected by noise sources originating both within the park (due to park equipment and management)

as well as outside the park (such as airplane and automobile traffic, and nearby lamdiuses

development).

To understand soundscape condition, it is useful to distinguish between acoustic resources (physical
sound sources such as wildlife, waterfalls, wind, rain, and cultural or historical sounds), the
soundscape (the human perception of @&sound sources), and the acoustic environment (all
acoustic resources, including anthropogenic noise). Clarifying this distinction allows managers to
create objectives for safeguarding both the acoustic environment and the visitor experience (NPS
NSNSD2014).

Data and Methods

Soundscape data have not been collected at SAGA. However, using acoustic data collected at 244
sites, the NPS Natural Sounds & Night Skies Division (NSNSD) has developed a geospatial model
which predicts both natural and existiagnbient sound levels with 270 meter resolution using 109
spatial explanatory layers from seven categories (location, climatic, landcover, hydrological,
anthropogenic, temporal, and equipment; Mennitt et al. 2014). Anthropogenic explanatory variables
included road density, distance to all roads and major roads, flight frequency observation data, and a
naturalness index based upon land use, housing density and traffic. Natural ambient sound level is the
acoustical conditions that exists in the absence of htoaased noise and represents the level from
which the NPS measures impacts to the acoustic environment (Fi§lr&xisting ambient sound

level is the current sound level in an area, including both natural and foams@ed sounds. In

addition, the modatalculates the difference between these two metrics, providing a measure of
impact to the natural acoustic environment from anthropogenic sources. The resulting impact metric
indicates how much anthropogenic noise has raised the existing sound prestsiia ke given

location (Figure 410). Sound pressure levels (SPL) are showrs@dBA, where lsorepresents the

level that is exceeded 50 percent of the time during a summer day, and dBA is the sound pressure
level (amplitude) in decibels (dB) adjust@aeighted) to reflect human hearing sensitivity to

frequencies from 1,000 to 6,000 Hz (Turina et al. 2013).
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Figure 4-9. Modeled natural ambient sound levels (Lso dBA) at Saint-Gaudens National Historic Site range from 34.8 to 36.5 (Figure provided by

NPS Natural Sounds and Night Skies Division).
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Figure 4-10. Modeled impact sound levels (Lso dBA) at Saint-Gaudens National Historic Site range from 0.2 to 3.9 (Figure provided by NPS
Natural Sounds and Night Skies Division). Impact sound levels represent alteration to the natural acoustic environment from anthropogenic
sources (i.e., noise).

41



Assessment Points

Soundscape assessment points should address the effects of noise on human health and physiology,
wildlife, the quality of the visitor experience,dfinally, the inherent value of the acoustic

environment (NPS NSNSD 2014). Various characteristics of sound can contribute to how noise
affects the acoustic environment. These characteristics include rate of occurrence, duration,
amplitude (loudness), pit, and whether the sound occurs consistently or sporadically. In order to
capture these aspects, the quality of the acoustic environment should be assessed using a number of
different metrics including existing ambient sound level (measured in decj@isgnt time human

caused noise is audible, and noise free interval. Functional effects produced by increases in sound
level should also be considered. For examplelishkening areathe area in which a sound can be
perceived by an organism) is reducdaew background sound levels increase due to sound masking
(Barber et al. 2010).

NPS NSNSD has developed interim guidance to assist parks in assessing soundscape condition
(Turina et al. 2013). The suggested assessment points farban parks (Table-4) are applicable

to SAGA, but may be adjusted to accommodate management objectives and functional effects
specific to SAGA. Since each 3 dB increase in background sound level will reduce a given listening
area by half, the assessment point betweederateconcernandsignificant concerrcorresponds to

a 50% reduction in listening area (Turina et al. 2013). This means that a ratiggifi€ant concern

is applied to a park in which anthropogenic noise has increased sound levels enough to reduce by half
the area over which a park visitor can perceive sounds.

Table 4-7. Suggested assessment points for Soundscape condition in non-urban parks (Turina et al.
2013).

Metric Good Condition Moderate Concern Significant Concern

Mean Impact SPL (Lso dBA) O 1.5 1.5-3.0 O 3.0

Corresponding Reduction in

TS O 30% 307 50 % O 50%
Listening Area

Condition and Trend

Soundscape condition was assessed for SAGA by NPS NSNSD using a modeled dataset (Mennitt et
al. 2014). Predicted impact SPL for the park showeatanquartile range (2.33.2 Lso dBA)

corresponding to a reduction in listening area within the range 05806 and warranting moderate
concern. The trend in soundscape condition was not assessed. Nationwide trends indicate that
prominent sources ofoise in parks (namely vehicular traffic and aircraft) are increasing (US DOT
FHWA 2013, US DOT FAA 2010). However, conditions in specific parks may differ from national
trends.

Level of Confidence and Data Gaps

Confidence in status assessment is low bse#hs assessment did not incorporate onsite

monitoring. Trend was not assessed. Confidence in soundscape assessment could be increased by
onsite monitoring. NPS has developed an Acoustical Monitoring Training Manual (NPS NSNSD
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2013) which provides guidae to park managers seeking to define park acoustical zones, select
sounds and sites of interest for monitoring, deploy and maintain automated recorders and
meteorological instruments, collect data, conduesita listening sessions, and analyze acoustica

data. A useful first step is to develop an inventory of audible sounds to better understand what sounds
presently contribute to the acoustic environment, which are the most common, and which could
possibly threaten the quality of the acoustic environmaréntory data can be collected simply by a
single, focused listener in calm weather conditions during a series of listening sessions in several
different locations and across different times of day to capture spatial and temporal variation in
acoustic onditions (Lynch et al. 2011).

4.1.7. Lightscape

Description
Visitors to the national parks are able to enjoy-g&ing amid the natural darkness protected within

the parks. In addition to having a substantial impact on the quality of the visitor expengsoucal
darkness has ecological value to many species, including those which use darkness to evade
predators or which navigate using patterns of light and dark. NPS uses the term "natural lightscape"
to describe resources and values that exist in the esémanthropogenic light at night. The natural
lightscape can be compromised by light pollution from sources both within and outside the national

par ks. NPS management policies require the NPS
natural lihtscapes of parks, which are natural resources and values that exist in the absence of
humanc aused |ighto (A 4.10 in NPS 2006). The Spri

and astronomy enthusiasts, has met at SAGA annually in recent yedes-g@zing.

Data and Methods

Lightscape data has not been collected at SAGA; however, modeled data were provided by the NPS
NSNSD (Figure 411). Using data from the 2001 World Atlas of Night Sky Brightness (Cinzano et

al. 2001), NSNSD scientists have makeh measure of anthropogenic light pollution across the
contiguous U.S. This measure, called the anthropogenic light ratio (ALR), is a measure of how much
total nighttime sky brightness is elevated over natural nighttime light levels across the entire sky
ALR is calibrated such that a ratio of 0.0 indicates pristine conditions of natural light, while a ratio of
1.0 indicates a sky 100% brighter than a natural sky. Average natural sky luminance is 78 nL
(nanolamberts; Moore et al. 2013).
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cooler colors represent less artificial light (Figure provided by NPS NSNSD).
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Assessment Points

Lightscape assessment points@did consider park management objectives and wilderness status and
the impact of light pollution on sensitive species or species of concern. Ideally, condition would be
assessed from several lightscape metrics such as maximum vertical illuminance, dorizont
illuminance, spectral characteristics, and impacts to wildlife species of concern (Moore et al. 2013).

NPS NSNSD has developed interim guidance to assist Park units in assessing lightscape condition
using a single metric (ALR). The suggested assesspoémts for norurban parks are applicable to

SAGA (Table 48). The assessment point betwgeod conditiorandmoderate concerrepresents a

33% increase in luminance over a natural sky, and corresponds to a threshold at which the human eye
is unable to flly adapt to the dark and some visual sensitivity is lost. The assessment point between
moderate concerandsignificant concermepresents a 200% increase in luminance over a natural

sky, and corresponds to a level at which the Milky Way is not fullyplsand full adaptation to

darkness is no longer possible by the human eye (Moore et al. 2013).

Table 4-8. Suggested assessment points for lightscape condition in non-urban parks (Moore et al. 2013).

Metric Good Condition Moderate Concern Significant Concern
Median ALR O 0.33 0.33-2.0 0 2.0

Condition and Trend

The modeled median ALR value at SAGA was 1.05, indicahatgntropogeniclight was more
than100% brighterthan the naural light fromthe night sky (NPS NSNSD, unpublished datahis
corresponds to a rat) ofmoderate concetrAt these light levels, the Milky Way is visible but has
typically | ost some of its detail and is not vi
which is faint glow at the horizon just before dawn or just after dagirely seen. Anthropogenic
light likely dominates light from natural celestial features and shadows from distant lights may be
seenThe trend in lightscape was not assessed.

Level of Confidence and Data Gaps

Confidence in lightscape condition at SA@&ANow, because assessment was made from modeled
data and did not incorporate onsite monitoring. Trend was not assessed. Confidence could be
increased by onsite monitoring of lightscape parameters, including maximum vertical illuminance,
horizontal illumnance, spectral characteristics, impacts to wildlife species of concern, measures in
certain quadrants of the sky, and qualitative indices (Moore et al. 2013). NPS has developed a
protocol for monitoring park lightscape using automated digital photogi@plmscoe et al. 2007).
Alternatively, citizen scientist monitors may be engaged to monitor lightscape using simple star
counts, such as in the Globe at Night Program.globeatnight.orj

4.1.8. Viewshed

Description
NPS is mandated to preserve parks unimpaired for the enjoyment of future generations, and this

mandate includes the conservation of scenery (NPS Organic Act). Indeed, visitors to national parks
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overwhelmingly report that scenic views are an importantpament of the visitor experience
(Kulesza et al. 2013). Viewshed provides a useful concept for understanding, and is defined simply
as the areas visible from a given observation point.

At SAGA, the siteds signif i c &asueoundisglamdtiea nced by
attracted and inspired Sai@audens and the artists of the Cornish Colony. Spectacular views from
parkdés historic core extend west across the Con
east from the historic core &mljacent farm land contribute to the rural character of the site (NPS

2013). These views provided great inspiration to S@emidens and other artists of the Cornish

colony and are considered crucial el &aF®nts of t
2010b) . Part of Mt. Ascutney i MouptAstutreyxStaeed fr om
Park However, the construction of television towers and U.S. Route 91 have altered the landscape
viewed from SAGA. It is NPS policy to work collaborativelytivstate and local partners to protect

this viewshed, including opposing construction of any structure visible along the ridgeline west or

south of the park that significantly affects views from the park (NPS 1996). Within SAGA, the

growth of treesontheout h si de of Saint Gaudens Road and w
1950s have blocked views of the lower slopes of Mt. Ascutney and the VT ridgeline extending north

(NPS 2010Db).

Data and Methods
Data were not available to assess Viewsheip @i A.

Assessment Points

Viewshed reference conditions have not been determined. However, materials from the NPS Visual
Resources Program (VRRRy provide guidance in determining impacts to park viewsheds.
Assessment of viewshed impacts involves undedstg both the important visual qualities and
character of the landscape within the project viewshed, and the visual experience of visitors
observing the viewshed from key observation points (Sullivan and Meyer 2014).

Condition and Trend
Data were not avkible to determine condition and trend of Viewshed at SAGA.

Level of Confidence and Data Gaps

Viewshed at SAGA is a data gap that could be filled using methods provided by the NFSAVRP.

first step would be to conduct an inventory of important views kegnobservation points within

the park, including a systematic description of the visual elements of important views both within

and outside the park boundary, and assessments of their scenic quality and importance. Once views
are inventoried, park stafbuld set appropriate resource management objectives, and use automated,
time-lapse photographic monitoring to monitor key views. This dataset would provide a useful
baseline to evaluate future risks or threats to the resource and to promote protebgonesished.

8NPS VRP resources are founchép://bimwyomingvisual.anl.gov/voverview/nps/
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4.2. Geology and Soils
One indicator was included to assess condition and trend for Geology and Soils:

i Forest soil condition

4.2.1. Forest Soil Condition

Description and Relevance

Soil provides the foundation upon which forest ecosystems exist, proyhysgcal structure for
anchorage and fine root growth, as well as nutrients and water for tree growth and maintenance.
Forest soil condition is affected by physical disturbance from timber harvest, fire, or trampling, as
well as by atmospheric depositiohacidic inputs and other contaminants (Driscoll et al. 2001, Aber
et al. 2003). Soil nutrient cycling is also affected by prior land use, weathering of parent material, and
by tree species growing on the site, and by interaction of these factors. dcess @y in their

influence on soil nutrient cycling, particularly with respect to N cycling (Finzi et al. 1998, Lovett and
Mitchell 2004). The impacts of atmospheric deposition are of particular concern in the northeastern
U.S., affecting both terresaiand aquatic ecosystems. Al leached from forest soils by atmospheric
inputs enters lakes and streams where it causes toxic impacts to fish and other aquatic organisms.

Data and Methods

Since 2006, NETN has collected composite soil samples from 21 pembfarest plots at SAGA

(Miller et al. 2014). Soil samples were separated by horizon (O and A) if possible, dried and
analyzed for pH, organic matter (as loss on ignition; % LOI), percent total N (% TN) and total carbon
(% TC) by combustion, exchangeahlgdity in potassium chloride, and exchangeable cations in
ammonium chloride (see Miller et al. [2014] for detailed methods). Percent base saturation (% BS)
was calculated from milliequivalent levels of base cations and acidity.

Condition was determineddm the recent full data cycle collected (2@ 2), using either the A
horizon or the upper 10 cm collected if horizons were not evident, except for C/N and Ca/Al ratios
which considered the minimum ratios obtained from any horizon. Trends were natidetedue to
differences in soil collection methods between the recent and initial {ZII#) data cycles. Since
2014, the NETN soil sampling schedule has been spread out over a longeal(Ll&turn interval

(K. Miller, personal communication).

Assessrant Points

NETN rated soil chemistry based on the ratio of exchangeable calcium to aluminum (Ca:Al),
developed as an indicator of acid stress on forest soils, and the ratio of total C to total N (C:N), a
primary indicator of nitrogen status as shown inl&ab10 (Cronan and Grigal 1995, Aber et al.

2003, Miller et al. 2014). Percent base saturation (%BS) is considered here as a complementary
indicator of acid stress (Cronan and Schofield 1990). The US Department of Agriculture Forest
Service (USDA FS) hageveloped a detailed Soil Quality Index (SQI) that integrates multiple
physical and chemical properties of forest soils for use in interpreting Forest Inventory and Analysis
(FIA) data (Amacher et al. 2007). SQI assessment points were considered teti@ngition for

soil characteristics in addition to those rated in Take 4
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Table 4-9. Assessment points for forest soil condition. See text for description.

Metric Good Condition Moderate Concern Significant Concern
Calcium : Aluminum >4 1-4 <1

Carbon : Nitrogen > 25 20-25 <20

% Base saturation >15% 10-15% <10%

Condition and Trend

Analysis of soil pH showed that most forest plots at SAGA had moderately acid soil (THble 4

TN was adequate for plant nutrition, and TC was adequate toentcélow C:N ratio indicated

forest soils at SAGA warrantesiignificant concerrior vulnerability to N saturation (Table#1),

though N deposition rates at SAGA (reported in section 4.1.2 herein) fell below threshold rates for
predicted onset of N satuia (518 kg N/hal/yr; Aber et al. 2003). Base cation status was low for
potassium (K), magnesium (Mg), manganese (Mn), and zinc (Zn) indicating possible deficiencies. Al
toxicity may be a problem to sensitive vegetation at most plots, and to a widepfauhgets at plots
with the highest Al values. Ca:Al ratios indicat@dderate concerfor acidification. Percentage of
forested plots invaded by earthworms (57%) in the most recent available dat2(@@)4ncreased
over the initial data cycle (21% ir026-2008). NotablyAmynthas agresti&razy snake worm or
Asian jumping worm) was detected in the park in 2017 (K. Jones, personal communication).

Table 4-10. Soil chemistry data from 21 permanent forested Northeast Temperate Network plots at Saint-
Gaudens National Historic Site sampled 2010-2012. Interpretation follows the USDA FS Soil Quality
Index (Amacher et al. 2007), unless otherwise cited. Cation values are g/kg sample.

Characteristic Min Median Max Interpretation

pH 3.7 4.8 6.6 Moderately acid (4.01 to 5.5)

% TN 0.06 0.14 0.69 Moderate (0.1 to 0.5)

% TC 1.2 25 11 Moderate (1-5) to high

Ca 18 139 4450 Moderate (101 - 1000), with some low and high values
K 11 30 97 Low (<100) i possible deficiencies

Mg 3 19 140 Low to moderate (50 - 500) i possible deficiencies
Al 3.8 114 559 High (> 100) 7 adverse effects more likely

Fe 2.1 7.1 81 Moderate (0.17 10) to high

Mn 5.3 19 112 Low to moderate (11 - 100)

Zn <0.2 15 51 Low to moderate (1 - 10)

% BS 11% 25% 74% Good condition (>15%)
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Table 4-11. Forest soil chemistry ratings for the 2010-2012 sampling cycle at Saint-Gaudens National
Historic Site. See text for details.

Soil chemistry parameter Median value Rating
Calcium:Aluminum ratio 1.3 Moderate concern
Carbon:Nitrogen ratio 19.7 Significant concern

Level of Confidence and Data Gaps
Confidence in status assessment from 21 forested plots is moderate. Trends were not assessed.

4.3. Water

Water quantity and quality are monitored behind the impoundment on BMD Pond,cared at
location each along BMU Brook and BMD Brook for a total of three sites in the park (Fidie 4
Gawley and Dieffenbach 2016). BMU Brook is considered a-ws@iter fishery, capable of
supporting brook troutSalvelinus fontinalis
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Figure 4-12. Northeast Temperate Network water monitoring sites at Saint-Gaudens National Historic
Site.
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Three indicators were included to assess condition and trends for Water:

1 Water quantity
1 Water quality
i Streams Macroinvertebrates

4.3.1. Water Quantity

Description and Relevae

Climate is a primary driver of hydrology, and variation in the timing and magnitude of precipitation
and snowmelt are important drivers of change in water quantity. Low streamflows can create adverse
conditions for aquatic life, such as high temperatanmed low dissolved oxygen.

Data and Methods

NETN has monitored water quantity at three park sampling locations (one pond and two streams)
approximately monthly (May to October) since 2006 with some missed values (Gawley et al. 2014).
Procedures for measag pondstage using a staff gage were standardiz&9138, and reliable
conversion standardsr data collected prior to that yeaere not available for this analysis (B.

Gawley, personal communicatiphus, only pond stage data collected after staliwiztion in 2013

are included herein. NETN stream discharge measurements were made using a current meter.
Additional stream discharge measurements from 11988 were available from a legacy park

dataset. Tetyear trends (2002016) were assessed &pring (high flow) and late summer (low

flow) stream discharge in BMU Brook and BMD Brook using regression analysis.

Assessment Points

Assessment points for water quantity at SAGA have not been set. Minimum values for pond water
height and streamflow may betsn comparison to mean values measured onsite, and with
consideration of ecological functioning.

Condition and Trend

Measured pond stage values in BMD Pond remained stable with little seasonal variation from 2013
2016 with occasional high water outli€FSgure 413). Measured values for 2016 were mostly lower

than previous values since 2013 but not enough to be outliers. Stream discharge in both brooks varied
seasonally as expected (Figures#and 415), and values for 2016 were within the ranges of

previously measured valuéd/ater quantity conditiomwas not determinedue to the lack of

established assessment poiRsgression analysis of tgrear (20072016) datasets showed that year

of study was not a significant predictor of spring or late sunstneam discharge in either brook,

indicating that trends were unchanging.
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Figure 4-13. Boxplot of pond height in Blow-me-down Pond at Saint-Gaudens National Historic Site from
2013-2016.
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Figure 4-14. Stream discharge in Blow-me-up Brook at Saint-Gaudens National Historic Site from 1997-
1998 and 2006-2016.
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Figure 4-15. Stream discharge in Blow-me-down Brook at Saint-Gaudens National Historic Site from
1997-1998 and 2006-2016.

Level of Confidence and Data Gaps
Determination of appropriate assessmeimtsowill allow assessment of condition. Level of
confidence in unchanging temar trends is high.

4.3.2. Water Quality

Description and Relevance

Water chemistry is an essential indicator for determining condition of aquatic resources, providing
fundamental infamation about the quality of the resource and its ability to support aquatic life. pH
measures the availability of hydrogen ion, which determines acidity, a fundamental property of the
sample which is influenced by pollution. Temperature affects wateristrigrand biology, and
temperature is inversely correlated with dissolved oxygen (DO). DO is a critical indicator of water
quality because low oxygen levels can kill or stress most aquatic life. A marked increase in specific
conductance (a measure of teedl of dissolved ionsiiwater) can be an indicator of pollution.
Naturally occurring values of specific conductivity cover a wide range (less than 20 to more than
1,000 microsiemens per centimeter; €S/ cm). N
nutrient in terestrial systems and marine waters, though it can also be limiting in some freshwater
systems. Phosphorus (P) is a major plant nutrient which is typically limiting to plant growth in
streams and ponds.
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Data and Methods
The NPSHydrographic and Impairmetatistics (HIS) database summarizes information on park
hydrologic impairment from state management agencies.

NETN has monitored water chemistry at three park sampling locations (one pond and two streams)
approximately monthly from May through Octobercgr2006 (Gawley and Dieffenbach 2016).

Pond samples were collected from set depths, standardized in 2@#8.dampling includes the
following: pH, specific conductance, temperature, and DO. Acid neutralizing capacity (ANC) and
nutrients (several formaf N and total P [TP]) are monitored twice yearly, once in June and once in
August. Reporting of total N (TN) includes all forms of nitrogen (organic and inorganic). Beginning
in 2012, monthly light penetration profiles, and twiesarly chlorophylla, chloride and sulfate
measurements were incorporated into the sampling prd2etaled methods can be found in

Gawley et al. (2014).

Water quality condition was assessed from the most recentytbaeelata available (2048). Trends

in July water quality &lues were assessed using regression analysis, as were ANC and nutrient
values from both June and August samplings. For the two streams, trends were assessed for the
elevenyear (200620016) dataset. In BMD Pond, where sampling depths were standard2@Pin
five-year trends (20£2016) were assessed.

Assessment Points

Gawley and Dieffenbach (2016) assessed water quality in BMD Pond using water quality assessment
points from the State of New Hampshire and the US EPA. (TaHl@sahd 413). US EPA critda

provide assessment points for TN, TP and chloroghgéiveloped specifically for Ecoregion VI

(including the states of Vermont, NH and Maine) and represent nutrient conditions that are minimally
impacted by human activities (US EPA 2000, US EPA 2004¢ EPA criteria are not regulatory

values. Assessment points for specific conductance have not been established; however an increasing
trend in specific conductance would warrant concern. For ANC, a minimum assessment point of 100
eeq/ L i s sdeguatebsffering (Stbdolard et al. 2062y chloride, the US EPA national

criteria for chronic exposure to aquatic life is 230 mg/l (US EPA 1988).
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Table 4-12. Water quality assessment points for Blow-me-down Pond in Saint-Gaudens National Historic

Site. ND indicates not determined.

Metric Good Condition DEETEE S Source
Concern Concern

DO (mg/L) 05.0 <50 ND NH

pH (standard units) 6.57 8.0 <6.50r>8.0 ND NH

TN (mg/L) as naturally occurs g O.r?;‘.t,uurg:ess ND NH, US EPA
TP (eg/ L) as naturally occurs | > 8, unless natural ND NH, US EPA
Chlorophyl | O 2.43 >2.43 ND US EPA
ANC egl/ls G100 <100 ND StOd‘;gnget al.
Chloride (mg/L) O 230 > 230 ND US EPA

Table 4-13. Water quality assessment points for streams in Saint-Gaudens National Historic Site. ND

indicates not determined.

Metric Good Condition SERIETEIE Sl Source
Concern Concern
DO (mg/L) 06.0 <6.0 ND NH
pH (standard units) 6.57 8.0 <6.50r>8.0 ND NH
TN (mgiL) as naturally occurs | > 0-38 unless ND NH, US EPA
natural
TP (eg/ L) as naturally occurs > 10, unless ND NH, US EPA
natural
P Stoddard et al.
ANC (eeq/ L) Q100 <100 ND 2003
Chloride (mg/L) O 230 > 230 ND US EPA

Condition and Trend

Water temperature, DO, and specific conductivity varied seasonally in BMD Pond and both streams
(Figures 416 and 417). Water quality showeglood conditiorin the upper ater columf of BMD

Pond and in both streams for temperature, pH and DO during the2PQ64period assessed. For the
September 2016 measurement only, DO values in BMD Pond fell below the 5 mg/L assessment
point; and pH in BMD Brook occasionally fell jusbove the 8.0 upper pH assessment point. In both
BMD Pond and BMU Brook, July pH values significantly declined across the time period assessed
(five years in BMD Pond and eleven years in BMU Brook). No other significant trends in July pH,
temp, DO and spéde conductivity were seen.

9 At the 0.5 m standard measurement mark.
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Analysis for ANC showed that the pond and both streams were adequately buffered, with all
measurements falling above t hgeodtobdtiorgiguge/418).as s es s
ANC varied seasonally, as expectedthwiune values typically lower than August values. The

elevenyear (20062016) trend in ANC was improving for summer values in BMU Brook (p=0.04)

and suggested improvement for spring values in both BMU Brook and BMD Pond (p=0.12 and

p=0.103, respectivelypullivan et al. (2011a and 2011b) found SAGA to have very high ecosystem
sensitivity to acidification and very low sensitivity to N enrichment, while deposition rates of N and

S weremoderatgsection 4.1.2). C:N and Ca:Al ratios in forest soil warsdgnificant concerrand

moderate concermespectivelysection 4.2.1). The pH and ANC values reported here indicate

adequate buffering for now.
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Figure 4-16. Boxplots of monthly temperature, pH, DO, and specific conductance in Blow-me-down Pond in Saint-Gaudens National Historic Site
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Nutrient (TN and TP) andhlorophylla levels in BMD Pond routinely exceeded the US EPA
ecoregional criteria corresponding to minimahypacted condition during the assessment period
(20142016; Figure 418), warrantingnoderate concetrthough these values do not have regwator
meaning. TN levels in both streams fell within the US EPA ecoregional criteria, indigatiag

condition while TP levels in both streams exceeded the US EPA ecoregional criteria corresponding
to minimally-impacted condition, warrantingoderate concerrin BMD Pond, the eleveyear trend
(2006:2016) in August TP levels showed significant deteriorating condition (p=0.06). Similarly,
2016 values for chlorophydl in BMD Pond were the highest yet recorded; however, theythae

trend (20122016) for chloophyll a did not show statistically significant change. In BMU Brook, the
elevenyear trend (2002016) in May TP levels suggested deteriorating condition (p=0.13).

Sulfate and chloridevere assessed beginning in 2012 to better understand water qugliine (#i

19). Sufate fell at the lower end of the usual range of sulfate concentration in natural water (104
695 e€eq/L; Wetzel 1983) . However, continued S i
warrant concern (section 4.2.1). Chloride values in both BMBd and BMD Brook fell above the

US EPA freshwater assessment point of 230 mg/L, warramtodgrate concerrwhile chloride

levels in BMU Brook fell well below this assessment point, warrargogd conditionJune chloride
values in BMD Pond showed hilgtsignificant (p<0.01) deterioration over the five years monitored
(20122016), while August values in BMU Brook suggested deterioration over this period (p=0.13).
Contamination from NH Route 12A is an obvious source of chloride into BMD Brook and Pond,
while contamination from local roads, agriculture, and residential vgafegning systems may be
affecting BMU Brook. Continued monitoring of chloride will be important to confirm this trend and
inform park managers.

In addition, the NPS HIS database répdrHg and Al contamination in BMD Brook in 2014.
Overall, water chemistry in BMD Pond and the two streams shgaed conditiorfor many
metrics, but warrantechoderate concerfor high P levels, for Hg and Al contamination, and for
increasing trends inhtoride and TP.

Level of Confidence and Data Gaps

Confidence in water quality condition status from a variety of metrics from three park water bodies
using established state assessment points is high. Confidenceyedivigends is low, while
confidencean elevenyear trends is high. Continued monitoring will allow determination of trends for
these important water quality metrics.
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Figure 4-19. Boxplots of sulfate and chloride in surface water in Saint-Gaudens National Historic Site
from 2012-2016. Reference lines show assessment points.

4.3.3. Streams i Macroinvertebrates

Description
Stream macroinvertebratesich as insect larvae, snails and womese identified as a Vital Sign to

be monitored aBAGA (Mitchell et al. 2006). The richness and compositbmacroinvertebrate
taxa in streams respond rapidly to changes in the physical and chemical environment, anslgrovide
useful indicator of stream condition.
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Data and Methods

Currently, macroinvertebrates are not monitored at this park. However, fadolected

macroinvertebrate taxa presence data at one location along BMU Brook and three locations along

BMD Brook three times per year (typically spring, summer, and fall) from-2094. Using

met hodol ogy of the | zaak Reagtam, ctreanisabstate sathglesSave o
were examined for the presence of macroinvertebrate taxa. Data from three macroinvertebrate
categories (sensitive, less sensitive, and tolerant) were summed into an index value. While not

reflective of current conditionusnmer index values (representative of {td@w conditions

potentially stressful to macroinvertebrates) averaged over three year22(@@92Avere assessed, and
regression analysis was used to determine trend in summer index values freg92997

AssessmenPoints

The |l zaak Walton Leagueds Save our Streams Prog
of excellent for index values >22, good for values227 fair for values 1116 and poor for values

<11. This translates into ratingsgdod conditiorfor index values >= 1oderate concerfor

values 1116, andsignificant concerrior values <11.

The Vermont Department of Environmental Conservatibh DEC) has set reference condition for
evaluating macroinvertebrate commugsiof three types of str@as: 1) small, high gradient streams,

2) mediumsize high gradient streams, aBidvarm water medium gradient streams and riveis (V

DEC 2004). It may be possible to adapt these criteria for use in determining macroinvertebrate
conditionat SAGA and nearbylarshBillings-Rockefeller NHP in VT These criteria include
macroinvertebrate density, species richness overall, species richness of sensitive species (mayflies,
stoneflies and caddisflies), abundance of tolerant organism£hieonomidag and the snilarity of
species distribution compared to minimalhypacted reference streams.

Condition and Trend

Current data are not available to determine condition and trend. Looking at the older dataset, average
3-year (20022004), summer index values for loicats along BMD Brook warrantedoderate

concern Average index values for a single location along BMU Brook were |dvght year trend

in index values (1992004) showed no significant change.

Level of Confidence and Data Gaps

To fill this data gap, pé&rstaff could collect macrmvertebrate data using the methods provided by
the VT DEC or a NPS 1&M protocol such as the Southern Colorado Plateau Network (SCPN)
Aquatic Macroinvertebrate Monitoring Protocol (Brasher et al 2011).

4.4. Biological Integrity
Eleven indicators were included to assess condition and trend for Biological Integrity:

1 Invasive exotic plants
1 Invasive exotic animals

1 Wetland vegetation
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Forest vegetation
White-tailed deer

Fish

Birds

Amphibians and reptiles
Bats

=A =4 =4 4 4 -4

Mammals

1 Terrestrial invertelates

4.4.1. Invasive Exotic Plants

Description and Relevance

Invasive exotic species pose a serious threat to native biodiversity across the globe (Mooney et al.
2005). NPS is mandated to preserve native species, and it is NPS policy to manage or eradicate
invasive exotic species (NPS 2006). In addition, native species can also exhibit increases in biomass
accumulation, reproduction or ecological influence in their native habitat to the point that they are
considered invasive.

Data and Methods

Invasive exotic plats have been surveyed at SAGA using several methods. First, the littoral zone of
BMD Pond was surveyed annually from 26@®&16 for invasive aquatic plants on a high priority list
which included 14 species (Gawley and Roy 2014). Second, the NETN foraginngrcrew

collects tree, shrub and understory plant data from permanent forests plots at SAGA eyearfour
revisit interval (Section 4.4.4 herein). These data are assessed for frequency and percent cover of 22
key exotic plant species known to be hjgimvasive in northeastern forest, woodland and
successional habiw{Miller et al. 2014). Tind, the NETN Invasive Species Early Detection (ISED)
program, underway from 2010 to 2014, relied on opportunistic surveys in SAGA to detect priority
pests and lants at early stages of establishment. This program provided park staff, cooperators and
others with information describing priority species of concern, and procedures for reporting
detections. The ISED target list for SAGA included 19 terrestrial pfetiss and eight aquatic

plarts, including one (didymo) now considered to be nafivable 414; C. Seirup personal
communication). ISED data provided useful information to park managers, but was not used herein
to determine condition and trends due todpportunistic nature of the sampling.

62



Table 4-14. Invasive Species Early Detection (ISED) target species watch list for Saint-Gaudens National

Historic Site. ND indicates not detected.

Myriophyllum spicatum

Eurasian watermilfoil

Lifeform Species Common Name SAGA Status
Alliaria petioloata garlic mustard In park at low levels
Cardamine impatiens narrowleaf bittercress Sullivan County
Fallopia japonica Japanese knotweed In park at low levels
Herb Microstegium vimineum Japanese stiltgrass ND
uor?éﬁlrg t(iefr;llJiszshirtellus SSP- wavyleaf basketgrass ND
Phragmites australis common reed Sullivan County
Ranunculus ficaria lesser celandine ND
Ampelopsis brevipedunculata porcelainberry ND
Vine Dioscorea oppositifolia Chinese yam ND
Persicaria perfoliata mile-a-minute Nearby county
Elaeagnus umbellata autumn olive In park at low levels
Euonymus alatus winged burning bush In park at low levels
Ligustrum spp. privet In park at low levels
Shrub Rhamnus cathartica buckthorn In park at low levels
Rhamnus frangula glossy buckthorn In park at low levels
Rosa multiflora multiflora rose In park at low levels
Rubus phoenicolasius wine raspberry Sullivan County
Ailanthus altissima tree of heaven Nearby county
free Paulownia tomentosa princess tree Nearby county
Didymosphenia geminata® didymo (alga) ND
Hydrilla verticillata hydrilla ND
Hydrocharis morsus-ranae common frogbit ND
Myriophyllum heterophyllum variable watermilfoil ND
Aquatic

Sullivan County

Najas minor

brittle waternymph

ND

Potamogeton crispus

curly pondweed

Sullivan County

Trapa natans

water chestnut

ND

3Didymo is now known to be native to this area.
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Additionally, a parkwide survey for invasive plants was undertaken in August 2017 by Redstart
Forestry (Musson etl. 2017). Walking transects throughout the park, this survey mapped
occurrences of invasive plants in four categories (minimal, light, moderate and heavy; R2§)ire 4
and prioritized areas for treatment. This survey found 17 invasive species in theg@ading

species on the park ISED watch list (Tabl&5). Priority species for treatment include goutweed,
black swallowwort and exotic honeysuckle as well as species on the ISED list. Areas with the

heaviest infestations were found west of Route H@ng the Connecticut River shoreline, and east
of the BMD wetland complex.

Table 4-15. Non-native invasive plants detected in Saint-Gaudens National Historic Site (from Musson et

al. 2017). Dashes indicate that the species is not on the ISED watch list.

Lifeform Species Common name ISED Watch List
Aegopodium podagraria Goutweed i
Alliaria petioloata garlic mustard Yes

Herb
Fallopia japonica (Polygonum cuspidatum) Japanese knotweed Yes
Lythrum salicaria purple loosestrife T

. Celastrus orbiculatus Asiatic bittersweet i

vine Cynanchum louiseae (Vincetoxicum nigrum) black swallow-wort T
Berberis thunbergii Japanese barberry T
Elaeagnus umbellata autumn olive Yes
Euonymus alatus winged burning bush Yes
Euonymus europaeus spindle tree T

Shrub Lonicera spp. honeysuckle T
Rhamnus cathartica Buckthorn Yes
Rhamnus frangula (Frangula Alnus) glossy buckthorn Yes
Rosa multiflora multiflora rose Yes
Syringa reticulate* Japanese tree lilac T
Acer platanoides Norway maple T

Tree

Robinia pseudoacacia

black locust

*A small area of mature plants in the landscaped area between the cut-flower garden and Aspet

(SainttGaudens 6

home)

64

are to

be preserved

( Musson

et

al



Legend

- Permanent Drainage
m— Roads
Redstart Estimated Boundary
Stands
Infestation Level
Minimal
Light
Moderate
Heavy

Boundaries are based
on town parcel maps,
GIS shapefiles, and
observations in the field
and are approximate.
This is not a survey.

Figure 4-20. Map showing non-native invasive species status at Saint-Gaudens National Historic Site
from 2017 survey. Areas are labeled according to infestation level as follows: minimal (1A-1D); light (2A-
2D); moderate (3A-3J), and heavy (4A-4E). Reproduced from Musson et al. 2017.
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Assessment Points
NETN has established cotidin categories for key invasive exotic plant species found in forest plots
(Table 416).

Table 4-16. Assessment points for key invasive exotic plant species (Miller et al. 2014).

Metric Good Condition Moderate Concern Significant Concern
Detections < 0.5 key species / plot 0.5to < 3.5 key 3.5 or more key species
species / plot / plot

Condition and Trend

Populations of purple loosestrifeythrum salicarig and yellow iris [ris pseudacorushave been
established in BMD Pond for many years and havistegseradication efforts by park staff (S.
Walasewicz, personal communicatioApnual surveys in BMD Pond detected no additional
invasive aquatic plants of concern during annual surveys from 2006 (Gawley and Roy 2014; B.
Gawley, personal communicati). This representaoderate concetrin forest plots, the most recent
cycle of data collection (2012016) found 0.8 +/0.3 invasive indicator species per plot, also
warrantingmoderate concerrnThe number of invasive indicator species per plot shoveedadl but
significant increase in the current cycle (231.6) compared to the first data cycle collected (2006
2008; p=0.07).

Level of Confidence and Data Gaps

Confidence in status assessment is medium. Level of confidence in the increasing wesst in f
plots is low, while confidence in the eigygar unchanging trend in BMD Pond is medium.
Continued surveillance for new infestations will provide higltue information to park staff.

4.4.2. Invasive Exotic Animals

Description and Relevance

Several exotidorest pest species could cause dramatic changes in forest composition if they invade
forests aSAGA. Most notably, he hemlock woolly adelgidAdelges tsuggdHWA) has caused
widespread and rapid mortality of hemlock across the eastern U.S. sincedtitnoduthe 1950s,

and threatens to rapidly and substantially reduce or eliminate eastern hehslog& ¢anadens)
throughout much of its range (Orwig et al. 2002). HWA has been preddatirHampshiresince

2000 andcontinues to approach SAGA; HWA wdstected in Sullivan County in 2014 (in
Charlestown), in 2016 (in Langdon) and again in 2017 (in Washington; Wiemey, #ti$ pest is

also present in neighboring Windsor County, Vermaassten hemlock is aritical speciesat

SAGA,; this longlived, cimax tree provides vital shading in steep ravines, maintaining cool stream
temperatures and stable flows in park streavahin et al. (2005) undertook a HWA risk
assessment farearbyMABI and they recommended early detection and rapid response to this
serious threat.

The emerald ash borehdrilus planipennisEAB) is a destructive pest that quickly kills all native
species of astFfaxinusspp.) EAB was detected in Concord NH in 2013 and is spreading in
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southern NH (NHBugs 2017); in 2018, EAB was de#d in Vermont, northwest of SAGA, at the
intersection of Orange, Caledonia and Washington Counties (VTinvasives.org RB@bg)resent in
southern NH is the winter mot®perophtera brumataNH DFL 2015).First detected in
Massachusetts in the 1990s thinter mothfeeds on many species of deciduous trees and shrubs,
and can completely defoliate hardwood stands.

The Asian longhorned beetl&rfoplophora glabripennjsALB) poses an enormous threat to maples
(Acerspp.) and other speciasit spreads from its current documented occurrences in Worcester,
MA (since2008) and Boston, MAs{nce2010;NHBugs 201J. The Sirex woodwass{rex noctilio;
SIR) is an exotic woothoring insect known to attack several pine sped@sugspp.) First

identified in NYin 2004,this insect has been detectedorthernVermont USDA FS 201Y. Early
detection ofall these species is crucial to management of impacts

The exotic scale insecC(yptococcus fagisugdhat contributes to beech bark disease (BBD) has
been estdlshed across Vermormind New Hampshirsince the 1960s.

Exotic worms are also of concern, includidmynthas agrestigcrazy snake worm or Asian jumping
worm), a species which was detected in SAGA in 2017 (K. Jones, personal communication).
Invasive eatiworms cause dramatic changes in forest ecosystems are very difficult to eradicate.

Data and Methods

From 2010° 2014, The NETN Invasive Species Early Detection (ISED) program maintained a list of
high priority forest pests and provided support to fatditdetection of priority pests and exotic

plants in parks at early stages of establishment. The ISED target list for SAGA included five forest
insect pests: HWA, ALB, EAB, sirex wood wasp, and winter moth. Alien forest pests are tracked
nationwide by theUSDA FS Alien Forest Pest Explordutips://www.nrs.fs.fed.us/tools/afpe/

Assessment Points
Assessment points are suggested based on proximity of high priority forest pests to SAGA-(Table 4
17).

Table 4-17. Suggested assessment points for high priority forest pests. An assessment point for
moderate concern has not been identified.

Metric Good Condition Moderate Concern Significant Concern

Detection of high priority
pest in Sullivan County
NH or adjacent
counties.

No high priority pests
Detections in Sullivan County NH Not defined
or adjacent counties*

*Adjacent to Sullivan County, NH are the New Hampshire counties of Cheshire (to the south),
Hillsborough (southeast), Merrimack (east), Grafton (north) and the Vermont counties of Windsor
(west) and Windham (southwest).
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Condition and Trend

HWA has been observed in Sullivan CoymMij (since 2014), and most of the neighboring counties.
EAB has been observedtime neighboringcounties oMerrimack and Hisborough, NH as well as

in Vermont The winter moth has been observed in neighboring Cheshire and Hillsborough counties,
NH. The proximity of these three high priority pests to the park warrants significant concern. In
addition, the detection &myntha agrestisn SAGA represents significant concernTrends were

not determined.

Level of Confidence and Data Gaps

Confidence in status assessment is low due to the qualitative dataset and preliminary assessment
points. An annual monitoring program for higriority pests including HWA is warranted. A simple,
rapid, annual monitoring program, such as outlined in Costa and Onken (2006) is recommended to
enable early detection of HWA at SAGA. This method involves examination of two low branches
per tree for Wite wooly masses on up to 100 hemlock trees per stand, annually, by staff, interns or
volunteers. In addition, the development of a Forest Pest Action Plan now, in advance of detection,
would help ensure readiness for rapid response. Such a plan wdutttisome combination of:
cultivation of resistant trees; treatment; and posttality management of dead trees. Both chemical
and biological control methods for HWA currently are being used in national parks, such as Great
Smoky Mountains NP and Delawaiater Gap NRA.

4.4.3. Wetland Vegetation

Description and Relevance

Freshwater wetlands provide many valuable ecosystem services including surface water detention,
sediment retention, and nutrient transformation, in addition to providing critical habitat for many
species of plants, insects, amphibians, fish and mammals.

The National Wetlands Inventory (NWI) uses remotely sensed data to identify likely wetland
locations across the U.S. Available NWI wetland data in this area were identified frorrssaiall
(1:40,®0 to 1:58,000) color infrared images from the 1980s and 1990s (US FWS 1993). NWI shows
a complex of wetlands surrounding BMD Pond and
current boundargnto neighboringandwithin p a r leg@lativeauthorizedoounday (Figure 421,

US FWS 1993). Sharpe and Farrell (2016) delineated wetlands along BMD Brook in the immediate
vicinity of BMD Dam; they mapped three palustrine wetlands occupying 2.9 ha (7.2 ac) of land
(Figure 421). Further downstream, a small occurreotcthe Silver MapléNood NettleOstrich

Fern Floodplain Forest is found along BMD Brook, straddling the border between SAGA and the
adjacent Cornish Wildlife Management area (NPS 2013). Also, two small (<0.01 ha) enriched
hardwood forest seeps are showntloe park vegetation map at the base of steep slopes (Gawler and
Bowman 2012).
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Figure 4-21. Approximate location of wetlands at Saint-Gaudens National Historic Site (US Fish & Wildlife
Service 1993, Gawler and Bowman 2012, Sharpe and Farrell 2016). Hatched areas show the 100-year
flood zone (Federal Emergency Management Agency 2006).
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Data and Methods

Status and trends in wetland vegetation are not currently monitored at this park, however, several
sources provided insight into wetland condition. Festjeral wetland areas (temporary pools labeled
Pond 2, A6, BO6, B, GC22)weresampaed fbr amghidians and repilesg u r e

during the park Amphibian and Reptile Inventory (Cook et al. 2008).
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Data source: The National Park Service and the
New Hampshire Geographically Referenced
Analysis and Information Transfer System.

Figure 4-22. Temporary pools and other features sampled at Saint-Gaudens National Historic Site during

the park amphibian and reptile inventory (Cook et al. 2008).
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Second, preliminary assessment of the condition of wetland buffers was assessed fromagying

using the US EPA Rapid Assessment Metld8A-RAM; US EPA 2011). USARAM methodology
assesses wetland condition and stress based on four components: buffer, hydrology, physical
structure and biological structure. NETN draws upon the RAM and other methods for assessment of
wetland vegetation at@adia National Park (Miller and Mitchell 2013). While most of these
components require a site visit, preliminary assessment of the condition of wetland buffers can be
assessed using ortimagery, and ideallyould be confirmed by grourluthing during a

subsequent site visit.

In the present assessment, the wetland complex mapped by Sharpe was assessed for the condition of
wetland buffer from NAIP 2016 orthionagery and the SAGA vegetation map, using LFSAM

methods as summarized here (US EPA 2011). Thieamas assessment area corresponded to the
wetland boundary, and the assessed buffer zone extended 100 m from the wetland boundary. To
gualify as wetland buffer, a land cover patch must meet a minimum size requirement (at least 5 m
wide and extending atdst 10 m along the boundary) and be a natural land cover type.
Anthropogenic cover types such as built structures, highways and parking lots, agricultural fields,
lawns, and ATV trails do not qualify as wetland buffer. The percent of assessment areahaving
buffer was visually estimated to the nearest 5%. To estimate buffer width, a central point was
selected within the wetland complex and eight transects were drawn in the 4 cardinal directions (N,
S, E, and W) and 4 ordinal directions (NE, SE, SW, and.NWn, buffer width was measured to

the nearest 5 m along each transect, up to a distance of 100 m. The eight measurements were
averaged for this wetland complex. This condition assessment for wetland buffers is considered
preliminary because a subsequsite visit for grounetruthing was not part of this assessment.

Assessment Points
Suggested assessment points for determining condition of wetlands from select&AWSAetrics
are shown in Table-48.
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Table 4-18. Suggested metrics and assessment points for determining condition of wetlands (adapted
from US EPA 2011 and Faber-Langendoen 2009).

Metric

Good Condition

Moderate Concern

Significant Concern

Percent of assessment
area having a buffer

>501 100%

25-49%

<25%

Buffer width (average)

>=100m

507 99m

<50m

Stress to buffer zone

No stressors affecting >=
1/3 of buffer

At least 1 stressor
affecting >= 1/3 of buffer

At least 1 stressor
affecting >= 2/3 buffer

Alterations to hydroperiod

Hydroperiod alterations
are not severe

At least 1 moderately
severe alteration
impacting hydroperiod

At least 1 severe
alteration impacting
hydroperiod

Stress to water quality

Water quality stressors
are not severe

At least 1 moderately
severe stressor impacting
condition

At least 1 severe stressor
impacting condition

At least 1 moderately

At least 1 severe

plants

Habnaﬂsubstrate Substrate alterations are severe alteration alteration impacting
alterations not severe . .

impacting substrate substrate
Percent cover of invasive 0 % <5 % in any strata >=5 % in any strata

Vegetation disturbance

Vegetation disturbance
are not severe

At least 1 moderately
severe vegetation
disturbance noted

At least 1 severe
vegetation disturbance
noted

Condition and Trend

Preliminary assessment of the condition of wetland bufietife mapped wetland complex

surrounding BMD Pond showegbod conditior(> 50 to 100%) for percent of assessment area

having a buffer, anchoderate concer(b0i 99 m) for buffer width. Trends were not assessed. The
SAGA Amphibian and Reptile Inventory®lved that amphibian species sensitive to disturbance and
pondbreeding salamanders were represented in the amphibian community at SAGA in 2000 (Cook
et al. 2008; see Section 4.4.8 herein), indicating that park wetlands and vernal pools provide good
guality habitat. Cook et al. (2008) noted thia¢ string of temporary pools adjacent to BMD Pond,
particularly ponds A&, B, C, DE and FGHI ,
spotted salamanders.

ar e

Level of Confidence and Data Gaps

Level of confidere in preliminary assessment of wetland buffer condition is low because assessment
relied on imagery without grounuthing. Status and trends in wetland vegetation is a data gap that
could be filled by collecting rapid assessment data using-B8KN (US EPA 2011).

4.4.4. Forest Vegetation

Roughly half of this 7-ha (19acre) park is forested. The matrix forest is HemloBleech- Oak-
Pine Forest found on drier mitb upperslopes, and dominatekmerican beechHagus grandifolig,
northern red oakQ@uercus ribra), eastern hemlocki 6uga canadengisand byred maple Acer
rubrum). Steeper slopes are covered tfeamlock- White Pine Forestwith eastern white pine
(Pinus strobusforming a supecanopy above the hemlock. Lower terraces support arsgmi
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Northern Hardwood Forest dominated by hardwoods inclusliggir mapleAcer saccharum

American basswoodr{lia americang, white ash Fraxinus americang and yellow birchBetula
alleghaniensis The southern border of the park, south of S@atidens Rd,upports aVhite Pine
Successional Foreswith a canopy of eastern white pine above northern red oak and eastern hemlock
regeneration (Gawler and Bowman 2012).

Data andViethods

The USDA FS has monitored 16 forest plots along four transects at SAGA feirtieadth and pest
status, using methods found in the North American Maple Project Cooperative Field Manual and the
Forest Health Monitoring Field Methods Guide (Cooke 2003). Temporary plots were monitored
during the first cycle, and subsequently permaf@eist plot were installed near the original

temporary plots. A total of four transects were placed in wgite successional forest (1 transect),
white pinehemlock forest (1 transect), and the matrix hentoekchoakpine forest (2 transects).

Plots were monitored on a fotyear return interval in 1995, 1999 and 2003.

Since 208, NETN has maitored 21 permanent forest plots at SAGA for a suite of stand, tree and
understory metrics (Wheeler et al. 2013&lf the plots are monitored during each biennial

collection, yielding three cycles of daseparated by ayear revisit intervalFrom this dataset,

NETN assesseawsetrics of forest structure, composition and funct®tand structure assesses the
percentage of plots in mature and-gldwth structurastages and is indicative of the habitat value of
the landscape. Coarse woody debris (CWD) refedotmned trees andrge branchesn the ground
while snags are standing dead trees. Measuring the abundance of these features provides an indicator
of wildlife habitat availabilityTree regeneration assesses the success of tree seedling and sapling
establishment and is an eavsarning indicator of changes in canopy vegetatioee condition
gualitatively assesses tree health to identify specific healtiggng and tee mortality rates indicate
health problems within specific tree species.

For the data reported herein, the current dataset consists of data collected fre20 %) Mhile the
initial dataset consists of data collected from 2@068.For metics with sufficient data, trersbver
theeightyear interval vereassessed by comparing the recent with thealrdtaset using a paired t
test for normally distributed data, or a Wilcoxon test for data which was not normally distributed.

Assessment aéxotic plant speciesleerbrowseimpacts, and forest soil chemistigre considered
respectively, irSectiors 4.4.1 (Invasive exotic plants), 4.4.5 (WHhiédled deer herbivory) and 4.2.1
(Forest soil condition)n addition to the plot measurements, NWNEperiodically calculates two
landscape metrics associated with forest integrity (Forest patch size and Anthropogenic land use).
These are reported herein in Section 4.6ah@dcover / Connectivij)yand 4.6.2 (Land use).

Assessment Points
NETN has estaldhed assessment points for metrics of forest structure, composition and function as
shown in Table 4.9 (adapted from Wheeler et al. 2015).
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Table 4-19. Assessment points and ratings for six metrics of forest integrity (adapted from Wheeler et al.
2015). Medium to large trees are trees >= 30 cm diameter-at-breast-height (dbh). BBD indicates beech
bark disease, ND indicates not determined.

Metric

Good Condition

Moderate Concern

Significant Concern

Structural stage

O % Mate successional
structure

< 70% late successional
structure

< 70% combined mature
and late successional
structure

Snag abundance

010% standing trees are
snags and 010%
medium to large trees are
snags

< 10% standing trees are
snags or < 10% medium
to large trees are snags

< 5 medium to large
snags/ha

Coarse woody debris
ratio

> 15% live tree volume

5 - 15% live tree volume

< 5% live tree volume

Tree regeneration

Seedling ratio O0

Seedling ratio < 0

Stocking index < 25

Tree condition and forest
pests

Foliar problem < 10%
and no Priority 1 or 2
pests and BBD O2

Foliar problem 10 - 50%
or Priority 2 pest or BBD
>2

Foliar problem > 50% or
Priority 1 pest

>1.6%

ND

Tree mortality rates 01.6%

Condition and Trend

Current NETN data from 21 foreglots at SAGA showed mixed results for forest structural
characteristics (Table-20). In the current cycle, SAGA forest was comprised of stands with more
mature than latsuccessional structural stage, falling short of the 70% assessment pointfor late
successional forest structure based on stand distributions under natural disturbance regimes for the
Hemlock hardwoods forest type predominant at this park, and considedetate concetrievels

of standing dead trees (snags) in the park were lowedénsred, warrantingioderate concegrbut
were sufficient to provide the minimum of 5 medHange snags/ha based on wildlife needs. CWD
volume remained lower than desired, also warrantinderate concer(bi 15% live tree volume;
Table 420). While CWDand mediurrto-large snag values suggested increases in the current cycle
over the initial cycle, neither trend was significant.

Table 4-20. Status of structural characteristics of forest integrity measured in 21 Northeast Temperate
Network plots at Saint-Gaudens National Historic Site during two time periods.

Stand Structure Snags Coarse Woody Debris
Cycle % late % LTS % Med-large | Med-large Volume Volume
successional snags snags/ha (m3/ha) (ft3/ac)
2014-2016 43 57 7.1% 14.3 51.7 739
2006-2008 38 48 5.3% 10.7 37.7 539

Looking at tree regeneration, just over half of SAGA plots had desired levels, which is considered
good conditionVisual inspection of tree foliage condition showed that most plots had foliar damage
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(10-50% of tree foliage affected) the current data cycles, warrantimpderate concetrspecies

most affected were red oak, red maple, white ash, and eastern white pine. Tree mortality rates were
below the 1.6% annual assessment point, shogaog condition Average severity of BBD in fest

pl ots remained at | evel two, indicating fiscal e
remainso during all sampling cycl es.

USDA FS forest monitoring (1998003) found the forest to be generally in good health, though
affected by beech barks#iase, ash yellows, and the bronze birch borer (which particularly affected
the Birch Allee landscape feature; Cooke et al. 2003).

Level of Confidence and Data Gaps
Confidence in condition estimates from quantitative data from 21 NETN plots is medium.
Confidence in trend estimates from two cycles of data is low.

4.45. White-tailed Deer

Description
Whitet ai | ed deer are a fAkeystoned species in the |

composition, structure and function of the ecosystems they inBaisitained, selective browsing by

a historically high population of whitiled deer is currently impacting understory species
composition and tree regeneration in parts of the northeast U.S. (Russell et al. 2001, Rooney and
Waller 2003, Cote et al. 2004ain et al. 2011). Sustained browsing pressure can result in population
reduction or loss of species preferred by deer (such as native perennial forbs) and increases in
browseresistant or noipreferred species (such as grasses and sedges, ferns, andpeaes;
Augustine and deCalesta 2003, Balgooyen and Waller 1995, Rooney 2009).

Data and Methods

Local deer population size and the amount of browse available determine browse pressure on
vegetation. The NH Fish and Game Department (NH FGD) estinttessze of the deer population
annually within state wildlife management units (WMU) using harvest data (Bergeron 2014). Status
and trend of whiteailed deer population was determined from estimates for WMU H1, extending

al ong t he st athe@osnecticatRives)from Irtecstatd 8reastto Route 10 and south
to Route 123, encompassing most of Sullivan County together with smaller parts of neighboring
counties (Figure £23). Population status was assessed from density estimates averagedezver th
years (20132015). Regression analysis was used to determine trend in density frorB®IH5

In addition, data on browsing impacts has been collected by NETN as part of thtetrarfeprest
Monitoring Program (see Section 4.4.4 herein). NETN has orexitfrequency of dedirowse
indicator species since 2006 imf quadrats within 21 permanent forest plots; these indicator
species are plant species known to be preferentially browsed or alternatively avoided by deer.
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Figure 4-23. Map of New Hampsire Wildlife Management Units.

Assessment Points

Historical densities of whitéailed deer in the eastern U.S. are estimateedad@er per kr

(McCabe and McCabe 1997). Negative browse impacts have been documented where deer densities
exceed 8 deer per Krfor 10 or more years, and severe impacts have been observed with deer
densi ti es?(Horsl¢yetalp2003, Akgustine and deCalesta 2003).

Condition ratings for whit¢ailed deer are shown in Table24. For assessing delerowse impacts
on vegetdon, NETN assigns ratings based on change over time in bresvsitive and browse
avoided species as shown (Miller et al. 2014).
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Table 4-21. Condition ratings for white-tailed deer population density and browse impacts (Miller et al.
2014).

Metric Good Condition Moderate Concern Significant Concern

Deer population density

(deer per km?) <8 8-20 020

Decrease in frequency of
most browsed species
and increase in
frequency of browse-
avoided species

Decrease in frequency of
most browsed species or
increase in frequency of
browse-avoided species

No decrease in frequency
Deer-browse impacts of most browse-sensitive
species

Condition and Trend

Mean deer density estimates in WMU H1 averaged across last three year2(P(HE)3vas 6.6
deer/kn? (17.1 deer/nf; D. Bergeron, personal communication) indicaijogd condition
Regression analysis of dearity estimates from 2005 to 2015 showed no significant trend.
Assessment of dedarowse indicator species in forest plbegsween the current cycle (262016)
and the previous cycle (20:2D12) showed that 2/3 of forest plots did not display negagvelsin
key browsepreferred species nor increasing trends in key breawséled species, indicatiggod
condition

Level of Confidence and Data Gaps
Level of confidence in condition estimate from two metrics with established assessment points is
medium.Confidence in regional teyear population trend from modeled data is medium.

4.4.6. Fish

Description
Fish communities are useful indicators of physical, chemical and biological conditions in aquatic

systems. They are also of high interest to outdoor enthsispasticularly to recreational fishers.
Fishing is permitted within SAGA, but fish are not stocked. BMU Brook is notable as-avatg#d
fishery that can support brook trout

Data and Methods

The park freshwater fish inventory surveyed two park stre&m(Brook andBMU Brook) and

two park impoundment8(MD Pond and Farm Pond) in October 2000, and documented 12 native
fish species (Table-22; Mather et al. 2003). No fish were found in Farm Pond. An additional 8 fish
species were documented in the paylbimlogical inventories during the 1980s, and another species
chainpickerel,was anecdotally repoddor a total of 21 park species (Cook 1986, Cronan et al.
1981). One park species, the redbelly dace, is designated SC and SGCN in NH; this species is
impacted by introduced predator fish as well as habitat altesdtianreduce summer base flow
levels and riparian cover (NH FGD 2009, NH FGD 2015). Cook (1986) captured >50 individuals of
this species in marshy overflow ponds nBRD Pondin 19856, aswell as a few individuals in

BMD Brook, butthis speciesvas notdetectedduring the park fish inventory in 2000. Another
species, brook trout, Elsodesignated SGCN; this celdater species is sensitive to habitat alteration
(NH FGD 2015) As describedn section 4.1.5 herein, McGarigal et al. (2017) have projected a
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roughly 0.5 probability that brook trout will persist in BMU Brook until 2080 under a changing

climate.

The most common fish species sampled by the park inventory in both streams wasselaicka®g

followed by slimy sculpirand brook trout iBMU Brook, and by common shiner and white sucker

in BMD Brook.

Table 4-22. Freshwater fish species documented in stream or pond habitats in Saint-Gaudens National
Historic Site. The 1939 survey occurred on Blow-me-down Brook upstream of the park boundary, in

Plainfield, NH.ix 6 i ndi cates species was detected, and
Survey year Habitat
Common .
Name LU e 2000 | 10805 | 1930 | BMU | BMD | BMD | Overflow | Notes
Brook | Brook | Pond Ponds
Longnose Catostomus i X , , i x i i
sucker catostomus
. Catostomus N . .
White sucker commersonii X X X XA X X i i
Common Luxilus x . i i x . i i
shiner cornutus
Golden shiner Notemigonus X X i i X i X i
crysoleucas
Spottail shiner Notrop|_s X I T X X I T T
hudsonius
NH SC
Redbelly dace | Phoxinus eos i X T T X i X and
SGCN
Bluntnose Pimephales . . . .
. i X i i X i i i
minnow notatus
Blacknose Rhinichthys . .
X X X X X i i i
dace atratulus
Longnose Rhinichthys " x X YA . i i i
dace cataractae
Semotilus . .
Creek chub atromaculatus X X X i X X X i
) Semotilus N . .
Fallfish corporalis X X X XA X X i i
Chain pickerel | Esox niger i X T T i X T Anecdotal
Ambloplites . . . .
Rock bass rupestris i X I I X X i i
Redbreast Lepomis auritus [ XA X i X X i i
sunfish
Pumpkinseed L_epom|s X X i i X X T T
gibbosus
Bluegill Lepomls_ i X i i i X T T
macrochirus
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Table 4-22 (continued). Freshwater fish species documented in stream or pond habitats in Saint-
Gaudens National Historic Site. The 1939 survey occurred on Blow-me-down Brook upstream of the park

boundary, in Plainfield, NH. fAx0 indicates species
recorded.
Survey year Habitat
D Latin Name Notes
Name BMU BMD BMD | Overflow
AL el | eee Brook | Brook | Pond Ponds
Tessellated Etheostoma . . .
. i X i i X X i i
darter olmstedi
Perca . . .
Yellow perch i X I I X i i i
flavescens
Brook trout Salvelinus X X X X X i T NH
fontinalis SGCN
Slimy sculpin Cottus X I I X i i i i
cognatus
Brown Ameiurus " x i i . " i i
bullhead nebulosus

Assssment Points

The NH Department of Environmental Services (NH DES) has developed botwateidand

transitionalwater fish assemblage Indexes of Biotic Integrity (IBI) for wadeable streams in the state
(NH DES 2007, NH DES 2011). The celdhter IBI (CWBI) is applicable to 3to 4" order
wadeable specigoor streams north of 43.75 degrees latitude or at higher elevation (up to 775 ft asl)

below that latitude, draining-15 m?, such as BMU Brook. However, the occurrence of more than
four fish speciesn BMU Brook, including the warmwater spottail shiner, suggests use of the
transitional water (TWIBI) to assess that stream. The TWIBI uses 8 metrics to assess integrity (Table

4-23).

Table 4-23. The transitional water fish assemblage Index of Biotic Integrity for New Hampshire wadeable
streams from NH Department of Environmental Services (2011) adapted to NPS condition ratings.

Metric Good Condition Moderate Concern Significant Concern
% of brook trout & slimy sculpin >20% 5-20% <5%
Z;}gffglrleﬁeskhchub, common shiner =20 2.20% >20%
‘;flaa(éfkfrl]té\éislds;ceecialists excluding >=60% 40-60% <40%
Number of coldwater species >=2 1 0

% of tolerant Species <33% 33-50% >=50%

% of benthic insectivores >40% 20-40% <20%

% of generalist feeders <=10% 10-30% >30%

Brook trout age class structure YOY* and adults YOY No YOY

*YOY = young-of-year.
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Condition and Trend
Current fish monitoring data are not available for assessing condition of SAGA fish communities.

Level of Confidence and Data Gaps

Fish communities at SAGA are a data gap. Park managers could consider surveying overflow pools
in the BMD Pond wetland complex to determine if the SC/SGCN species redbelly dace still inhabits
this area, as well as considering establishment of a momjtprogram for brook trout in BMU

Brook.

4.4.7. Birds

Description and Relevance

As a visible and charismatic faunal group that generate high public interest, birds were selected as a
priority vital sign for monitoring in NETN parks (Mitchell et al. 2006). Foreselling birds are

useful indicators of habitat fragmentation and anthropogenic change (Robinson et al. 1995,
Rosenberg et al. 1999). Many species of grassland breeding birds have experienced steep population
declines in conjunction with loss of habitatreactent decades (Brennan and Kuvlesky 2005, Askins et

al. 2007).

Data and Methods

NETN relies on volunteer monitors to conduct annual forest bird monitoring at SAGA (Faccio and
Mitchell 2015). Monitoring has occurred at this park every gaare2007, wih duplicate annual
surveys occurring every year beginning in 2008. Volunteers record the species of each individual
bird detected during thinute point counts at five forested point stations. Data from second surveys
were included in the guitbased ecolgical integrity assessment presented here, but these data were
excluded from summaries and trend analysis to facilitate comparison across years (Faccio and
Mitchell 2015).

The park bird inventory surveyed eleven point count stations in forest, field dlatdvbabitats at

SAGA three times annually during the breeding seasons in 2001 and 2002, in addition to targeted
area searches for hawks and waterfowl (Faccio 20083.inventory occurred prior to the

acquisition of the BMDF property in 2010, so theitatk found on that property (including fields

and floodplain forest) were not surveyéddthe inventory detected 85 bird species, 62 of which were
confirmed or suspected of breeding in the park. Annual forest bird monitoring at SAGA has detected
an additioml five bird species, while an additional three bird speditddspiza lincolnif Li nc ol nd s
sparrow],Icterus spuriugorchard oriole]Vireo philadelphicugPhiladelphia vireg] have been

noted at the park by observers submitting data to eBird since(Ea&&o and Mitchell 20155.

Facciq personal communicatigeBird 2017). The current park bird list includes an additional 55

bird species for which presence is unconfirmed but suggested by a previous park inventory or other
historical evidence (NPS 274).

No threatened or endangereidd species are present in the park. Eleven bird species detected during
the park bird inventory or annual monitoring are considered priority conservation species, as shown
in Table 424.
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Table 4-24. Bird species with conservation status documented in Saint-Gaudens National Historic Site.
Special concern is assigned to species that could become threatened in the foreseeable future (NH Fish
and Game Department 2009). Inventory refers to the park bird inventory (Faccio 2003) and monitoring
refers to annual forest bird monitoring (Faccio and Mitchell 2015). SC = special concern, SGCN = species
of greatest conservation need designated by the NH Fish and Game Department, RCC = birds of regional

conservation concern.

Conservation

Common Name Scientific Name Detection Comment
Status
Osprey Pandion haliaetus NH SC Inventory Transient
Chimney swift Chaetura pelagica SGCN Inventory T
American woodcock Scolopax minor SGCN Inventory T
N Inventory, .
Belted kingfisher Megaceryle alcyon RCC Monitoring i
. . Inventory,
Scarlet tanager Piranga olivacea RCC Monitoring Park breeder
Purple finch Haemorhous purpureus SGCN Inventory Park breeder
. . . Grassland
*
Bobolink Dolichonyx oryzivorus SGCN Inventory breeder
Canada warbler Cardellina canadensis SGCN Inventory T
Veery Catharus fuscescens SGCN, RCC InventOW' Park breeder
Monitoring
Wood thrush Hylocichla mustelina SGCN, RCC '”Vef‘to.fy' Park breeder
Monitoring
Eastern wood pewee Contopus virens RCC Inventory, Park breeder
Monitoring

*Seen in agricultural fields at BMDF in early May (K. Jones, personal communication).

In addition, trends in bird relative abundance and species richness were assessed across the eleven

year (20072017) NETN dataset using regression analysis.

Assessment Points

To asess and interpret condition of forest birds, NETN has developed an avian ecological integrity

assessment consisting of 13 guilds in three ecological integrity categories: compositional, functional,

and structural (Table-25; Faccio et al. 2011, Facciodahlitchell 2015). Each guild is broadly
Afgeneralisto or
tolerances, or a low intrinsic rate of population growth). In general, the presence of specialist guilds
is indicative of high ecological integrity, while generalist guilds indicate low ecological integrity.

Bird species from five groups (perching birds or passerines, woodpeckers, cuckoos, swifts and
hummingbirds, and doves) were assigned to one or more guildsdyaealr life history traits, and

the proportional species richness of each guild was calculated by dividing the number of guild
members detected by the total number of species detected (Faccio et al. 2011, Faccio and Mitchell
2015). Condition was determad using the assessment points shown in TaBke &ince some guild

categorized as
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members are likely missed during an annual survey, the condition assessment was based on the
recent threg/ear dataset (2012014).

Table 4-25. Forest Avian Ecological Integrity thresholds for 13 response guilds (from Faccio and Mitchell
2015). Percentages are proportional species richness.

Ratings (% Species Richness)
Biotic Integrity . .
Element ResponseiGuildibetric Good Moderate Significant
Condition Concern Concern
Exotic Species 0% 0.5-7% > 7%
» Nest Predator/Brood <10% 10 - 15% > 15%
Compositional -
Resident < 28% 28 - 41% >41%
Single-Brooded > 68% 50 - 68% <50%
Bark Prober >11% 4-11% <4%
Ground Gleaner > 9% 4-9% <4%
Functional High Canopy Forager > 12% 7-12% <7%
Low Canopy Forager > 22% 14 - 22% < 14%
Omnivore < 30% 30 - 50% > 50%
Canopy Nester > 35% 29 - 35% <29%
Forest-ground Nester > 18% 5-18% <5%
Structural - .
Interior Forest Obligate > 35% 10 - 35% <10%
Shrub Nester <18% 18 - 24% > 24%

Condition and Trend

At least 61 bird species have been detected at SAGA during forest bird monitoring since 2007. The
most common birds sighted during forest bird monitoring included overb@idrus aurocapillus
red-eyed vireo Yireo olivaceuyandveery (a species of conservation interest).

Pooling forest bird monitoring data from 202014, Faccio and Mitchell (2015) reportgaood

conditionfor six of 13 guilds measuring forest avian ecological condition, while another six guilds
warrantednoderaé concernand the remaining guild (Shrub nester) warrastgdificant concern

(Table 426). Looking at change between two time periods (20010 and 201-P014) at SAGA,

Faccio and Mitchell (2015) reported an increase in condition for 1 of 13 guildsqdwoopy

forager), while the large majority of guilds (11) showed no change and one guild (omnivore) showed
declining condition (Table-26). Neither bird relative abundance nor species richness detected
during NETN annual monitoring showed a significatérannual trend across the elewar

(20072017) dataset.
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Table 4-26. Condition and trends in park-wide Forest Avian Ecological Integrity Assessment for Saint-
Gaudens National Historic Site (adapted from Faccio and Mitchell 2015). Change reports change in
condition between two time periods (2007-2010 and 2011-2014).

Biotic Integrity | Response Guild 2011-2014 Condition Change

= EnEn HEIE Percentage Rating
Exotic Species 0% Good condition No change

Compositional ngatlsirsdator/Brood 4% Good condition No change
Resident 24% Good condition No change
Single-Brooded 57% Moderate concern No change
Bark Prober 15% Good condition No change
Ground Gleaner 9% Moderate concern No change

Functional High Canopy Forager 9% Moderate concern No change
Low Canopy Forager 22% Good condition Improving condition
Omnivore 33% Moderate concern Declining condition
Canopy Nester 30% Moderate concern No change

Structural Forest-ground Nester 13% Moderate concern No change
Interior Forest Obligate 37% Good condition No change
Shrub Nester 26% Significant concern No change

Level of Confidence and Data Gaps

Confidence in status assessment of Forest Avian Ecological Integrity from thgemulataset is
medium. Confidence in change between tinee periods is medium, and confidence in eleyear
unchanging trend is high. The status and trend of bird species at the BMD Farm property is a data
gap, which could be filled by a bird inventory and subsequent bird monitoring program in the fields
andother habitats at BMD Farm.

4.4.8. Amphibians & Reptiles

Description
Amphibians and reptiles are valued park resources that may serve as useful bioindicators of

environmental stress from changes in wetland extent and quality, atmospheric deposition, climatic
change, habitat degradation and habitat loss. At SAGA, key habitats for amphibians include BMD
Pond and its fringe wetlands, particularly temporary ponds located north of BMD Pond (Cook et al.
2008).

Data and Methods

Amphibians and reptiles are not currgntionitored at SAGA. An inventory of amphibians and
reptiles conducted at SAGA in 2001 documented 7 anuran species, 5 salamander species, 2 turtle
species and 3 snake spediesludingtwo snake species recorded incidentally by park stiaifja

total of 17 of the 19 herptile species known or likely to have historically occurred at SAGA (Fable 4
27; Cook et al. 2008).he remaining two species reported to occur here, the Jefferson salamander
and wood turtle, both designated species of special concdra state, were observed in SAGA in
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the 1980s (Cook 1986, Cook et al. 2008, NH FGD 2009). The former was also detected during park
coverboard monitoring in 201The most common herptile species observed during the park
inventory werespring peeper, redpdted newt, spotted salamander, and northern green frog.

Table 4-27. Amphibian and reptile species observed at Saint-Gaudens National Historic Site, with
conservation status and relevant AmphlBl components. Reptiles are not considered by the AmphlIBI. See

text for details.

Common Name Scientific Name Comments
American toad Anaxyrus americanus Tolerant
Gray treefrog Hyla versicolor i

Spring peeper Pseudacris crucifer Tolerant
American bullfrog Lithobates catesbeiana Tolerant
Northern green frog Lithobates clamitans melanota | Tolerant
Pickerel frog Lithobates palustris Sensitive

Wood frog

Lithobates sylvatica

Sensitive, Target species

Jefferson salamander!

Ambystoma jeffersonianum

NH SC and SGCN

Spotted salamander

Ambystoma maculatum

Sensitive, Pond-breeding salamander, Target sp.

Northern dusky
salamander

Desmognathus fuscus

Northern two-lined
salamander

Eurycea bislineata

Eastern red-backed
salamander

Plethodon cinereus

Tolerant

Red-spotted newt

Notophthalmus viridescens
viridescens

Sensitive, Pond-breeding salamander

Common garter snake

Thamnophis sirtalis sirtalis

Northern ringneck snake?

Diadophis punctatus edwardsii

Eastern milksnake3

Lampropeltis t. triangulum

Common snapping turtle

Chelydra serpentina
serpentine

Eastern Painted turtle

Chrysemys picta

Wood turtle*

Glyptemys insculpta

NH SC and SGCN , Historic observation

1Egg masses of this species observed in park by Cook (1986) and an individual observed in 2011 (S.

Walasewicz, unpublished data).

°Neonates observed incidentally by park staff inside park buildings during the 2000s (Cook et al.

2008).

30Observed by Cronan et al. (1981) and an incidental observation by park staff in 2007 (Cook et al.

2008).

“Historical observation; two adult males observed in Blow-Me-Down brook by Cook (1986) but no

recent observations.
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Coverboard arrays were monitored by students and interns for amphibian abundance at two park sites
from 20102015. All six species of amphibians known to inhabit the park were detected, including a
single obsrvation of a Jefferson salamander in 2011 at the Ravine Trail site (S. Walasewicz,
unpublished data). The most frequently detected species was tbaclextl salamander, which

accounted for >90% of observations and was the only species detected eveRggezssion

analysis was used to determine trend in autumn counts-bladad salamanders from 262015.

Assessment Points

The Ohio Environmental Protection Agency has developed an Amphibian Index of Biotic Integrity
(AmphlBI) to assess the quality fufrested and shrub wetlands, based on characteristics of the
amphibian community (Micacchion 2004). This index provides a tool to assess amphibian
community condition. AmphIBI assesses condition based on five metrics of amphibian community
composition: thee metrics assess the relative abundance of sensitive and tolerant amphibian species,
one metric assesses the number of goreeding salamanders, and one metric assesses the presence
or absence of spotted salamanders or wood frogs (vernal pool bregeltigsscorrelated with the
availability of forested cover). Species sensitivity to disturbance is estimated using a coefficient of
conservatism (C of C) ranging from 1 to 10, with higher numbers assigned to sensitive species. A
maximum of 10 points is awded for each metric, which are summed to yield a maximum total

index score of 50 points. Micacchion (2011) identified index scores >= 30 as superior wetland
habitat, while scores below 20 are considered restorable wetland habit&) @Olimited wetland

habitat (<10). Accordingly, we suggest assessment points for amphibian community condition as
shown in Table €8, suggestingignificant concerrbelow 20, since this is designated by

Micacchion as restorable which indicates management is warranted.

Table 4-28. Suggested assessment points for rating amphibian community condition (adapted from
Micacchion 2011).

Metric Good Condition Moderate Concern Significant Concern

AmphiIBI score 307 50 20-29 <20

Condition and Trend

Current monitoring data werenavailable to assess condition and trend of amphibians and reptiles
at SAGA. Looking at a 2001 dataset from the park Amphibian and Reptile Inventory (Cook et al.
2008), SAGA achieved an overall AmphIBI score of 23, showigerate concerrwith two of five
AmphIBI metrics receiving high scores (>=7 out of 10). Amphibian species sensitive to disturbance
(wood frog, spotted salamander, 1gubtted newt) and porateeding salamanders are represented in
the amphibian community, and versdol breeding spees associated with forest cover are present.
Abundant individuals of stregslerant species (spring peepers, northern green frogs and eastern red
backed salamanders) are also present. Numbers-back@d salamanders observed beneath
coverboard arrays slwed an unchanging trend from 2010 to 2015.
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Level of Confidence and Data Gaps

Current status was not assessed. Confidence-yesixunchanging trend is low. A monitoring
program based on anuran calling surveys, stream salamander surveys, salamandss sggveys,
and periodic trapping of aquatic turtles would generate useful monitoring data for trend analysis
(Cook et al. 2008).

4.4.9. Mammals

Description
National park units provide important habitat for native mammal species, which in turn play

important ples in park ecosystems as consumers of park vegetation and as predators. Data describing
the status and trends in key mammal populations provides valuable information to park managers.

Data and Methods

Park resource staff monitor wildlife using automatieneras; however that data was not available for
this assessment. A mammal inventory conducted at the park in 2004 surveyed the mammal
community at 21 sampling points (10 traps and 11 indirect measure sites such as camera or
trackplate) within six commutyi types (riparian, wetland, field, conifer forest, mixed forest and
deciduous forest; Gilbert et al. 2008). They detected 22 native mammal species {Za}lm4

addition to the domestic dog; while the park bat inventory documented six bat ¢atmsand
Johnson 2012)n addition, park monitoring has detected bobcat, gray fox and opossum, while park
observers have reported sightings of striped skunk, beaver, and woodchuck as well as river otter slide
marks (K. Jones, personal communication, iNaistralD18). Additional species detected by previous
surveygmasked shrew, starosed mole, hairjailed mole andgray squirrelare likely to still exist

in the park, while the current status of muskrat is less certain (Cook 1986, Cronan et al. 1@8tl, Gilb
et al. 2008)Fisherwas the mammal most commonly detected during the inventory, and is
widespread throughout the park, while wHit®@ted mouse was the most commonly captured
mammal (Gilbert et al. 2008). The moose has been designated a speciasest ganservation need

in NH; this species is affected by brainworm and by winter tick loads (NH FGD 2015).

Table 4-29. Native mammal species other than bats documented within Saint-Gaudens National Historic
Site. Park monitoring observations were caught on automatic cameras (K. Jones, personal
communication).

Common Name Latin Name Source

Moose Alces alces Gilbert et al. 2008

White-tailed deer QOdocoileus virginianus Gilbert et al. 2008

Coyote Canis latrans Gilbert et al. 2008
Gray fox Urocyon cinereoargenteus Park monitoring
Red fox Vulpes vulpes Gilbert et al. 2008
Bobcat Lynx rufus Park monitoring

Striped skunk

Mephitis mephitis

Cook 1986

River otter

Lontra canadensis

Park Cook 1986

86




Table 4-29 (continued). Native mammal species other than bats documented within Saint-Gaudens
National Historic Site. Park monitoring observations were caught on automatic cameras (K. Jones,
personal communication).

Common Name

Latin Name

Source

Fisher

Martes pennanti

Gilbert et al. 2008

Ermine

Mustela erminea

Gilbert et al. 2008

Long-tailed weasel

Mustela frenata

Gilbert et al. 2008

Mink Mustela vison Gilbert et al. 2008
Raccoon Procyon lotor Gilbert et al. 2008
Black bear Ursus americanus Gilbert et al. 2008

Viriginia oppossum

Didelphis virginiana

Park monitoring

Beaver

Castor canadensis

Cook 1986, Cronan et al. 1981

Meadow vole

Microtus pennsylvanicus

Gilbert et al. 2008

Red-backed vole

Myodes gapperi

Gilbert et al. 2008

Muskrat

Ondatra zibethicus

Cook 1986, Cronan et al. 1981

White-footed mouse

Peromyscus leucopus

Gilbert et al. 2008

Deer mouse

Peromyscus maniculatus

Gilbert et al. 2008

Woodland jumping mouse

Napaeozapus insignis

Gilbert et al. 2008

Meadow jumping mouse

Zapus hudsonius

Gilbert et al. 2008

Porcupine

Erethizon dorsatum

Gilbert et al. 2008

Southern flying squirrel

Glaucomys volans

Gilbert et al. 2008

Woodchuck

Marmota monax

Cronan et al. 1981

Gray Squirrel

Sciurus carolinensis

Cronan et al. 1981

Eastern Chipmunk

Tamias striatus

Gilbert et al. 2008

Red squirrel

Tamiasciurus hudsonicus

Gilbert et al. 2008

Northern short-tailed shrew

Blarina brevicauda

Gilbert et al. 2008

Masked shrew

Sorex cinereus

Cook 1986

Smoky shrew

Sorex fumeus

Gilbert et al. 2008

Star-nosed mole

Condylura cristata

Cook 1986

Hairy-tailed mole

Parascalops breweri

Cook 1986

Assessment Points

Assessment points for mammal species other than bat species anthiMddtdeer have not been
defined. Suggested assessment points for mammal condition could be set based on population
monitoring of key species.

Condition and Trend
Mammal condition and trends at SAGA were not determined due to lack of monitoring data.
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Level of Confidence and Data Gaps
Mammal condition and trends are data gaps at SAGA.

4.4.10. Bats

Description
Bats provide valuable ecosystem services, inolgithhsect consumption and pollinatidn.the

northeastern U.S., several bat species have been seriously impacted byoshisgndrome (WNS),
one of the worst wildlife health crises in recent history. Since 2006, WNS has spread across the
eastern U.S. ahCanada causing major mortality in populations of several species (Ingersoll et al.
2013); the disease was first detected in NH in 2009 (NH FGD 2015). Populations of some affected
species (including little brown myotis and-telored bat) may be stabilig at lower levels

(Langwig et al. 2012). Bat fatalities at wind energy facilities are also cause for cgHeses 2013,
Smallwood 2013).

Data and Methods

Data from a draft park bat suvey by Yates et al. (In press) was not available for inclusien in thi
assessment. A park bat inventory conducted in summer 2010 captured 7 individuals of three species
during four nights of mishetting at three park sites. Additionally, the inventory acoustically detected
three additional species, for a total of six spedaetected in the park (Tabk3@). The most

common bat species in the park in 2010 was the big brown bat, and this species has been observed
inside the Beaman Barn at BMD Far@ates and Johnson 2012

Table 4-30. Conservation status and detection of bat species in Saint-Gaudens National Historic Site.
Detection status was reported by Gates and Johnson (2012) and by Bat Conservation and Management
(2002).

Common Name Scientific Name Conservation Detection during Detection during
Status 2010 Inventory 2002 Survey

Little brown myotis* | Myotis lucifugus NH SGCN Acoustic Capture

Northern long-eared . . . US and NH .

myotis* Myotis septentrionalis Threatened Acoustic Capture

Big brown bat* Eptesicus fuscus NH SGCN Capture, Acoustic Capture

Eastern red bat Lasiurus borealis NHsz(ésnd Capture Not detected

Hoary bat Lasiurus cinereus NH SC and Capture Not detected
SGCN

Tri-colored bat* Perimyotis subflavus NH SC Acoustic Not detected

* designates species are affected by white-nose syndrome

A statewide bat suwey included two nights of mistetting and acoustic data capture at SAGA in
summer 2002, prior to the discover of WNS in the region (Bat Conservation and Management 2002).
They captured 41 individual bats affleast 3 species at SAGA (Tabl3d@), and tle acoustic data

has not been analyzed (S. Walasewicz, personal communication). The most common bat species in
the park in 2002 was the little brown batso, the state Fish and Game Department (NH FGD)
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monitors winter bat populations in known hibernagualthe state, providing statevel bat
population data.

Assessment Points

Monitoring data is not currently available to assess bat condition for SAGA. If bat monitoring is
undertaken, the assessment points shown in TaBlecbuld be used to interpredticondition from
acoustic monitoring data, using recorded calls per hour as an index of bat activity compared to
baseline data.

Table 4-31. Proposed assessment points for bat condition.

Metric Good Condition Moderate Concern Significant Concern

Bat activity >= 80% of baseline 50% to 80% of baseline < 50% of baseline

Condition and Trend

Capture ratesf northern myotis and little brown myotis declined between the time of the 2002
survey and the 2010 park inventoBtatewide, winter counts dittle brown myotis,northern long
eared myotis antfi-colored batn hibernacula declined 99% from 2009 to 2011 (NH FGD 2015). In
a regional study compiling data from Vermont to Virginia, populationsgobtown bat showed
dedines of 40% since the onset of N8 (Turner et al. 2011).

Level of Confidence and Data Gaps

Bat condition at SAGA is a priority data gap, given the conservation status of bat species occurring
here. If additional inventory and monitoring of bats occurs, sampling during spring and fall

migration, in addition to the summer breeding season, would target potential rare and endangered
species and common species not documented in the 2010 inventory (Gates and Johnson 2012). NPS
has developed preliminary guidance for acoustic bat monitoring iis,paokering deployment of

detectors, processing of call files, and data management (NPS 2016). The North American Bat
Monitoring Program (NABat) also provides standardizedhads for monitoring of bat populations

using counts and acoustic analysis, andafwalysis of resulting datasets (Loeb et al. 2015).

Any efforts to exclude bats from the Beaman Barn should be mitigated by establishing bat houses
nearby as alternative roosts. Retention of snags, particularly those with exfoliating bark, and live
treeswith exfoliating bark (e.g., shagbark hickory), would also improve potential roosting habitat for
several bat species (Gates and Johnson 2012).

4.4.11. Terrestrial Invertebrates

Description and Relevance

Invertebrates can be useful indicators of biological camdidue to their diversity, abundance, and
sensitivity to environmental change. A variety of terrestrial invertebrate taxa may serve as useful
indicators of the ground layer (including ants, millipedes, snails, ground beetles, harvestmen and
gnaphosid spiers), or the foliage layer (including ants, chrysomelid leaf beetles, theridiid spiders
and arctiid moths) while isopods may be useful soil indicator species (Gerlach et al. 2013).
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Butterflies are charismatic invertebrates which attract volunteer obseswérbees are critical
pollinators which are sensitive to environmental contamination (Porrini et al. 2003, Rabea et al.
2010).

Data and Methods
Data were not available to assess terrestrial invertebrates at SAGA.

Assessment Points
Assessment points hawet been defined.

Condition and Trend
Condition and trends cannot be assessed at this time.

Level of Confidence and Data Gaps
This data gap could be filled if funding permits. A protocol for monitoring bee populations was
developed for use at National \Wife Refuges and other locations (Droege et al. 2016).

4.5. Landscapes
Two indicators were included to assess condition and trend for Landscapes:

1 LandcoverConnectivity

M Landuse

4.5.1. Landcover/Connectivity

Description and Relevance

Habitat fragmentation is a key #at to biodiversityln general, large forest patches
disproportionatelgupport larger populations of fauna and more native, specialist, and forest interior
species (Harris 1984, Forman 199B)e impacts of fragmentation have been especially well
documeted upon avian communities, and population declines of a variety of forest interior avian
species are linked to habitat fragmentation (Austen et al. 2001, Boulinier et al.!286dpal

historic parks and sites are particularly vulnerable to impactsffiagmentation due to their

relatively small size and layout, typically determined by the location of historical features; both of
these factors can increase vulnerability to fragmentation beyond park borders. These parks may also
be more vulnerable to fgaentation due to their mandate to preserve and interpret historical features,
which may include fragmented landscapes.

Data andMethods

Data to interpret the condition of landcover came from several sources. Wang and NiwWgazitid

(2009) used Landsatmote sensing data with groutrdthing to assess landcover change within a 5

km (3.Zmile) buffer surroundinghe parkirom 1978 ta2002.Within this buffer,they founda small

decline (11%, equivalent to 902 ha) in total forest area and a larger dé@¥%eequivalent to 163

ha) in wetland area, with increases in areas of open water (108%, equivalent to 230 ha), herbaceous
vegetation (56%, equivalent to 642 ha) and urban land (96%, equivalent to 147 ha).
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Miller et al. (2011) assessed forest patch aizBAGA in 2010 using recent, leaf 1:6,000 scale
orthophotography (Figure-24). This analysis will be repeated periodically to update status and

determine trends. The NPScape program provides data for assessing status and trends in landscape
dynamicswithin national parks (NPS 2017b). Using the 2011 National Land Cover Database

(NLCD), forest density (p) was estimated using an automated moving window analysis extin s
categories: intact (p = 1.0), interior (0.9 O p
0.6), patchy (0.1 O p < 0.4 ), -25Riiteers?2001).0 O p <

Another source of landscape level data comeso m t h e Cadwrett € @ornecticptoject
(http://connecttheconnecticut.oyglhey sought to identify both aquatic and terrestrial core and

buffer habitat areas in the Connecticut River watersheuiide conservation efforts. Core habitats
represent the highest priority areas for conservation of ecosystems and species, while buffer areas are
those identified as having strong influence on the ecological integrity of nearby core areas. SAGA

fell within a high quality buffer for the Connecticut River aquatic core habitat, as well as a second

tier terrestrial core area with supporting landscape (McGarigal et al. 2017).

10 Seehttps://nalcc.databasin.org/datasets/c80764173c644bd594056e341ca0dc70
https://nalcc.databasin.org/datasets/923b6870cced4168862ce8ce927169f9
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Figure 4-24. Forest patch size delineated at Saint-Gaudens NHS (excerpted from Miller et al. 2011).
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Figure 4-25. Forest density at Saint-Gaudens National Historic Site.

Assessment Points

Miller et al. (2011) assessed ecological integrity of forest patch size based on the needs of
invertebrates, small mammals and bird species depeanpen intact forest habitat (Kennedy et al.

2003). SAGA is too small to support large mammal populations, so the needs of large mammals were
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not factored into the assessment points for this metric. Assessment points based on forest density

classes are sggsted as shown in Table32.

Table 4-32. Assessment points for forest patch size and forest density.

Metric

Good Condition

Moderate Concern

Significant Concern

Forest patch size

> 50 ha

10-50 ha

<10 ha

Forest density

Forested area is
predominantly interior or
intact class

Forested area is
predominantly dominant
class

Forested area is
predominantly transitional
or less dense class

Condition and Trend

Miller et al. (2011) delineated SAGA and the surrounding land into two large forest patches

separatedby Saint Gaudens Road and perforated by lawn and fields (Figuré¢ % . Al |

forested area fell within these relatively large (>50 ha) but perforated patches, whictgsbdws

of

condition Interpretation of forest density from NLCD 2011 imaggmpws SAGA forest to be a mix

of intact, interior, dominant, and transitional forest classes, warramtdggrate concer(Table 4
33; NPS 2017b). Trends were not assessed.

Table 4-33. Interpretation of forest density at Saint-Gaudens National Historic Site from National Land

Cover Database 2011.

Forest Density

Intact

Interior

Dominant

Transitional

% SAGA Forest

29%

17%

42%

12%

Level of Confidence and Data Gaps

Assessment of condition from two data sources with established assessment points is medium.

Trends were not assessed.

45.2. Landuse

Description and Relevance

Land conversion to anthropogenic uses eliminates and fragments wildlife habitat and increases
sources of local pollution and pathways for invasive exotic species. Land conversion to impervious

surfaces increases runoff and reduces water quality and watershed buffering. Small parks are

particularly vulnerable to land conversion that occurs outside park borders, particularly conversion

occurring upstream of park wetlands and water courses.

Data and M¢hods

Data to assess land use at SAGA came from several sources. Wang and NMgnaihgd2009)
assessed landcover change withinkarb(3.1mile) buffer surrounding SAGA from over the-g8ar

period from 1978 to 2002. Within this buffer, they foundrazrease (147 ha or 96%) in urban land
during this time period. However, this increase may in part be an artifact created by the increase in
resolution and spectral bands of later Landsat sensors.
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Miller et al. (2011) assessed the percentage of anthropogensus natural land use within a 1®0
radius circle surrounding each forest plot (Figw264. Using the 2011 NLCD, NPScape provided
data describing coverage by impervious surfaces (Figare AIPS 2017b).

[©] NETN Forest Plots

|:| Anthro. Land Use

@I Park Boundary
|:| Plot Buffer (100m) N

0 01 02 0.4
| — — T

Figure 4-26. Anthropogenic land use surrounding forest plots at Saint-Gaudens National Historic Site
(excerpted from Miller et al. 2011).
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Figure 4-27. Impervious surfaces at Saint-Gaudens National Historic Site.
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Assessment Points

Miller et al. (2011) assessed anthropogenic land use (ALU) usingssessment points shown in
Table 434, based on theoretical models that examined the combined impacts of habitat loss and
fragmentation (Mcintyre and Hobbs 1999, O'Neill et al. 1997). Wagner et al. (2014) suggested the
good conditiorassessment pointifanpervious cover (IC) used here, based on impacts to water
guality and habitat (Goetz et al. 20@hiff and Benoit 2007 as well as a second assessment point
for significant concern

Table 4-34. Assessment points for land use condition based on anthropogenic land use and impervious
cover.

Metric Good Condition Moderate Concern Significant Concern
Anthropogenic land use <10% 107 40% > 40%
Impervious cover <10% 117 25% > 25%

Condition and Trend

Anthropogenic land use within a 100 m radius surdium NETN forest plots at SAGA averaged

9.3%, just within the 10% assessment point represegtind condition The most common

ant hhropogenic |l and uses were open | awn and fi el
core or by neighbors alonggh par ks northeast border. Coverage
SAGA boundary was minimal, falling below the 10% assessment point to wgo@shtondition

Within a 1km (0.6mile) boundary surrounding SAGA, land surfaces largely contain <10%

impenious cover with the exception of road corridors, particularly the U.S. Route 5 corridor in VT,

which lies outside the SAGA watershed, and NH Route 12A, which partially drains into SAGA

wetlands.

Level of Confidence and Data Gaps
Assessment of park land usendition based two metrics with established assessment points is
medium. Trends were not assessed.
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5. Discussion

Assessment of natural resource condition at SAGA reflects condition supportive of a wide variety of

native flora and fauna within the park fetg, wetlands, water courses and BMD Pond. Due to the

parkoés r el

originating outside of park boundaries, including climate change, air pollution, road impacts,

at

vely small size, the condit

on

of

invasive species and regional wildlife trends. Status and trends in park natural resource condition are
summarized in Appendix A.

5.1. Data Gaps

This assessment revealed several data gaps which could be filled by additional park monitoring if
funding permits. Thesgaps and potential additional monitoring activities are summarized in Table
5-1. The recently acquired BMD Farm property is a hotable data gap, and inventory and monitoring

activities should be expanded to include locations at this property.

Table 5-1. Data gaps and potential monitoring activities at Saint-Gaudens National Historic Site.

Data Gap

Potential Monitoring Activities

Blow-me-down Farm

The BMD Farm property is a data gap which could be filled by efforts to map
ecological communities, inventory species, and expand monitoring efforts to
include this property.

Climate change

Expand efforts to identify and monitor status and trend of key indicators of
climate change, and to identify and monitor valued park resources at high
risk to climate change impacts.

Visibility and viewshed

Inventory important views from key observation points within the park.
Monitor key landscape scenes and viewsheds using time-lapse
photography.

Soundscape

Monitor with automated recorders.

Lightscape

Monitor with automated photography using available methods or with simple
star counts using citizen scientists.

Stream macroinvertebrates

Monitor using available methods.

Invasive exotic animals

A simple, rapid, annual monitoring program could enable early detection of
high priority pests such as HWA and EAB in the park.

Wetland vegetation

Monitor key sites using available methods.

Consider surveys in overflow pools in the Blow-me-down Pond wetland

Fish complex to determine if redbelly dace still inhabits this area. Establish a
monitoring program for key species such as brook trout.
Birds Inventory and monitor bird species at BMD Farm including field habitats.

Amphibians and reptiles

Cook et al. (2008) suggested a monitoring program based on coverboards,
anuran calling surveys, stream salamander surveys, salamander egg mass
surveys, and periodic trapping of aquatic turtles.

Bats

Monitor bat community with annual, automated acoustic monitoring. Follow
up with mist-netting at key sites to confirm status of species of conservation
concern.
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Table 5-1 (continued). Data gaps and potential monitoring activities at Saint-Gaudens National Historic
Site.

Data Gap Potential Monitoring Activities

Monitor using game camera networks for medium or larger mammals, and

Mammals . ; 4
live-trapping grids for small mammals.

Consider monitoring pollinators, butterflies and moths, isopods, ants,

Terrestrial invertebrates chrysomelid leaf beetles or theridiid spiders.

5.2. Management Recommendations

Early detection of key forest pests and rapid eesp must continue to be a high priority for the park,

and continued diligence in detecting and eradicating exotic pests is critical. Given the importance of
eastern hemlock as a foundation species critical for both terrestrial and aquatic park ecaestems,
spread of HWA is a priority threat at SAGA. In addition to an annual monitoring program, the
development of a Forest Pest Action Plan for high priority pests in advance of detection would help
ensure readiness for rapid response. Such a plan wolldersome combination of: cultivation of
resistant trees; treatment; and posirtality management of dead trees. Both chemical and biological
methods for suppressing HWA are currently being used in other national parks, such as Great Smoky
Mountains NP at Delaware Water Gap NRA.

Invasive earthworms cause dramatic changes in forest ecosystems and are very difficult to eradicate.
Land managers can focus on limiting the spread of invasive earthworms by restricting the use of bait
worms and using best pragis for composting and horticulture (Ceballos 2017).

To protect park wetlands, brooks and BMD Pond from chloride, the park could incorporate and
publicize best practices for deing roads and parking lots, and for water softening. Any new
transportation mjects within the park watershed should receive careful attention by park staff for
impacts to park wetlands, brooks and BMD Pond.

Continuing the use of careful mowing practices in the park will protect wildlife inclugtemsland

birds Mowing should ocur as infrequently as possible and should occur at times when turtles and
shakes are less active, such as cold times of year (i.e., late fall). If necessary to mow during the warm
season, mowing should occur during times of drought and high heat intsnsityas in August,

when turtles avoid open areas and bird nesting has finished (Cook et al. T3@@8yf mower, and

height, speed, and pattern of mowing can all affect small animal mortality and should be carefully
considered (MA NHESP 2009).

Low levek of standing dead trees (snags) and coarse woody debris (CWD) limit the availability of
valuable habitats in the park. Park managers may allow these structural features to continue to
accumulate by leaving snags and CWD in place whenever possible. ®etdrgnags, particularly
those with exfoliating bark, and live trees with exfoliating bark (e.g., shagbark hickory), would also
improve potential roosting habitat for several bat species (Gates and Johnson 2012). In addition,
efforts to exclude bats frothe Beaman Barn should be mitigated by establishing bat houses nearby
as alternative roosts (Gates and Johnson 2012).
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Appendix A: Vital Sign Report for Saint-Gaudens National
Historic Site

Table A-1. Conditions and trends of vital signs at Saint-Gaudens National Historic Site.

Air and Climate

Category Vital Sign Coq_?gr']%n & Findings
Estimated ozone pollution (2011-2015)
warranted moderate concern for human
health, and showed good condition for park
Ozone vegetation. Data was not sufficient to assess

trend. Ozone pollution reflects regional trends
resulting from activities occurring outside NPS
boundaries.

Acidic deposition &
stress

Estimated wet deposition of nitrogen (2011-
2105) warranted moderate concern for acidic
deposition, while estimated wet deposition of
sulfur warranted significant concern to
sensitive park ecosystems. Regional trends
are improving. Acidic deposition reflects
regional trends resulting from activities
occurring outside NPS boundaries.

Visibility & particulate
matter

Estimated impairment of park views due to
anthropogenic haze (2011-2015) warranted
moderate concern for visibility and particulate
matter. Regional trends are improving.
Visibility is impaired by pollution from activities
primarily occurring outside NPS boundaries.

Mercury contamination

Estimated mercury wet deposition (2013-
2015) and predicted MeHg concentration in
park surface waters warranted moderate
concern for mercury contamination. Data was
not sufficient to assess trend. Mercury
deposition reflects regional trends resulting
from activities occurring outside NPS
boundaries.

Climate & Phenology

Changes in temperature and precipitation over
the historical record warrant significant
concern. Climate change reflects global and
regional trends resulting from activities
occurring outside NPS boundaries.

Modeled data suggest anthropogenic sound

Soundscape (’ ‘; may reduce park listening area 30 - 50%.
'\ J/ Soundscape is affected activities originating
Seo-t from both within and outside NPS boundaries.
e Modeled data suggest anthropogenic light
4 N sources visibly impact park views of the night
Lightscape l‘ ! sky. Lightscape is affected by sources
. originating from both within and outside NPS
o boundaries.
," N Viewshed is a data gap. Consider identifying
Viewshed l‘ i key park views to monitor using time-lapse
. / photography.
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Table A-1 (continued). Conditions and trends of vital signs at Saint-Gaudens National Historic Site.

Category

Vital Sign

Condition &
Trend

Findings

Geology and Soils

Forest soil condition

Analysis of forest soils (2010-2012) indicated
soils were well buffered, but warranted
significant concern for nitrogen saturation and
moderate concern for aluminum toxicity. Data
was not sufficient to assess trends. Forest soil
condition is affected by activities occurring
both within and outside NPS boundaries.

Water

Water quantity

Assessment points for water quantity are not
defined. Ten-year (2007-2016) trends in
stream discharge for Blow-me-up and Blow-
me-down Brooks were unchanging. Water
guantity is affected by factors originating from
both within and outside NPS boundaries.

Water quality

Water quality in Blow-me-down Pond and two
streams showed good condition for many
metrics, but warranted moderate concern for
high phosphorus levels, mercury and
aluminum contamination, and for deteriorating
trends in chloride and total phosphorus. Water
chemistry is affected by activities originating
from both within and outside NPS boundaries.

Stream
macroinvertebrates

Stream macroinvertebrates are a data gap.
Consider monitoring using available protocols.

Biological Integrity

Invasive exotic plants

Invasion of Blow-me-down Pond and park
forests by exotic plants warranted moderate
concern, and showed a deteriorating eight-
year trend in forest habitats. The spread of
invasive exotic plants is affected by activities
occurring both within and outside NPS
boundaries.

Invasive exotic animals

Hemlock wooly adelgid has been detected in
Sullivan County, both the emerald ash borer
and winter moth have been detected in
neighboring counties, and crazy snake worm
(Amynthas agrestis) has been detected in the
park. These invasive exotic pests are a
significant concern to park ecosystems. The
spread of invasive exotic animals reflects
regional trends resulting from activities
occurring outside NPS boundaries.

Wetland vegetation

Wetland vegetation is a data gap. Preliminary
assessment of wetland buffers indicated
moderate concern for buffer width.
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Table A-1 (continued). Conditions and trends of vital signs at Saint-Gaudens National Historic Site.

Category

Vital Sign

Condition &
Trend

Findings

Biological Integrity
(cont.)

Forest vegetation

Forest vegetation fell short of desired late-
successional forest structure, warranting
moderate concern. Low levels of standing
dead trees (snags) and coarse woody
debris warranted moderate concern, and
no significant trend was detected. Tree
regeneration and tree mortality showed
good condition, while tree foliage damage
warranted moderate concern. Forest
condition is affected by activities occurring
both within and outside NPS boundaries.

White-tailed deer

Mean regional deer density estimates
(2013-2015) indicated good condition with
an unchanging eleven-year trend (2005-
2015). Assessment of deer-browse
indicator species in forest plots also
indicated good condition. White-tailed deer
herbivory reflects regional trends resulting
from activities occurring both within and
outside NPS boundaries.

Fish

Fish communities are a data gap.
Consider monitoring to determine status
and trends of key species or guilds.

Birds

For 2011-2014, six of thirteen forest bird
condition guilds showed good condition for
ecological integrity, while another six
guilds warranted moderate concern, and
one guild warranted significant concern.
The majority of guilds showed no change
between two time periods (2007-2010 and
2011-2014).

Amphibians and
reptiles

Current condition of amphibian and reptile
communities is a data gap. Sensitive
species, pond-breeding salamanders and
vernal pool-breeding amphibians were
represented in the amphibian community
during the park inventory in 2001.
Numbers of red-backed salamanders
observed beneath coverboard arrays from
2010 to 2015 showed an unchanging
trend.

Mammals

Population trends for mammal species are
a data gap. Consider monitoring to
determine status and trends of key
species or guilds.

Bats

Population trends for bat species are a
data gap. Consider monitoring to
determine status and trends of key
species or guilds.

Terrestrial
Invertebrates

Population trends for terrestrial
invertebrate species are a data gap.
Consider monitoring to determine status
and trends of key species or guilds.




Table A-1 (continued). Conditions and trends of vital signs at Saint-Gaudens National Historic Site.

Category

Vital Sign

Condition &
Trend

Findings

Landscapes

Landcover /connectivity

Forest patch size was sufficient to support
invertebrates, small mammals and many bird
species, but patch configuration and
perforation has reduced the amount of interior
or intact forest habitat, warranting moderate
concern.

Land use

Low levels of anthropogenic land use
surrounding forest plots and minimal coverage
by impervious surfaces both showed good
condition.
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