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/eloped a standard

al stream and river classification
to consistently represent flowing water
habitat types across the region.

: Process: Workgroup of representatives
Northeast Aquatic Habital Classilication Syslem frOm a” Sta'[eS and Some fEderal
L e P O, A kgt partners (>30 participants) worked

TheNamm Canzervancy ‘ tog eth e r fo r 2 years

Lastern Hegional Office
Ttrziag maure, Provig b

« Used monthly workgroup calls to

Tri Cellabomsaiom wrlh e

Noréiast assoeasoa of sh aad Widife Agenies review state classification, potential
variables, testing, and thresholds in
these variables.

Funding: NEAFWA + TNC
Completed Sept. 2008
http://rcngrants.org/spatialData



| Abstract
| This project developed a standard Northeastemn Aquatic Habirat Classification (NAHCS) and GIS map for 13
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Defining Aquatic Habitat Types
The aquatic habetat types were strucsaed after the " Jevel of <k

ndividual

bics that mfluence aquatsc

 review of by the ch the most mpor
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the reach scale and that can be modeled i o GIS. Our process focused an
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| elevation.

| northeastem states (ME, NH, VT, MA, RL CT, NY, PA, NJ, DE, MD, VA, WV, and DC.) that arc part of the Northeast

d the 100+ other

stzeamm coder. ch

| Association of Fish and Wildlife Agencies (NEAFWA). This classification and GIS dataset was designed 1o ¢ ly
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| represent the namural aquatic habitat types across this region i a manner deemed appropriate and useful for conservation
| planning by the participating states. This product was not intended 10 ovemde state classifications, but is meant to wufy
| state classifications and allow for looking at aquatic biodiversity panems across the region. The NAHCS habitat

| classification is based on a biophysical aquatic classification approach (Higgins et al. 200%) and uses four primary

| classification asmibutes to define habitat types. These variables include size, gradient, geology. and temperature
Ecologically meanmefl class breaks within each of the four vanables were developed and the resultant vaniables and

| classes combined 10 yield & regional taxonomy with 259 stream types. The full types can be simplified using
mnmmﬂ\d:d priontization and collapsing rules. It s anticipated that these Northeastern Aquatic Habitat Classification
l\:\H( S) products will allow each state to ademify and map aquatic habitat types consistently across state lines and

| provide opp for new und, d of aquatic biota, aquatic habvtat conditions. and aquatic prionty habiats
Tbt data and report can be downloaded m- Bttporengrants.org node 38
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| variables, 299 umsque combmanons sctually occurrad m the 1§ state region llfrmdmfhgcumdmnmlvpn we des rloped
| sowme consistent ways to reduce the nuumber of aquatic habitat types for specific purposes.
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mportant th hets in ferms of hab ol
‘rmm-.mnm-«hmmus Certain vanables 1 ns: bie by humans and thas of more

1, Slze: Stream wize b & crivieal

factor determining aquane buslogscal
sasemblages The well kaows “rrver
continuem conenpt” dewcribes how
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Resulta: 7 ugseed upon clases
1) Headwaten (<4 og oui )

2) Creeks (4-30 5g. mi)

3) Senall River (40-200 ng. w0 )
4) Medium Tributary Revers
(200100 8q. w.)

$) Mediom Mainsiem Revers
(10004000 ag. sl |

6) Large Rivers (4000 - 9600 og. mi.)

7) Great Rivers (over 9600 uy. mi

2. Gradient: S gradent

influences stram subsmate x2d gan

see bed scepheidog flow
velocity. and sedimens
transport depesition.

nmu. & apeed opon clasmes
Very low 0002%
Low 0.020.1%
Moderase 0 1.0
Moderate-High 0 5-
High 2-9%
Very High %

3. Geology: Aquatic ergasians
need water pH 10 be withina certain
range for optimal growrh,
reproduction and rerival Waser
chemistry parameters such s pHt
And acid neutralirieg copace

(ANC) are strongly influrnced by
Ve anitvrmly and fomse thast beach ont
of underh ing bedrock snd varficul
msterial
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3} Calcazeous. highly buffered
(300+4)

* = Nonon geology indes of seid
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watershed
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1 Within Variable Coliapsing Ruies. Each of the fout maor vaniables 1s divided mto multspleclasses. Although the breaks are useful iz
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Map of Bedrock and Derp Serficial Sedimenty.

Fach hradwater snd croek reach was
avsigned (0 sn expected nateral water
Temperature based on the fudbow g
matrix. 1 the rwack foll within
cumulative air terperamee class 1.5 oc
10 (acrom), (14 water tempeestuee cass
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reaches = ot == 40% haseflow index

The expected natuel sis tenmperanas for
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used 10 23aign rivens 1o the four water
temiperanare claaes

Average strvam pH by anderly ing geology fipe EPA « adesble stream
assessament chemary data, mean and two sasdard dessations | The
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Size Class

Description

Definition (sq.mi.)

la Headwaters 0<3.861

1b Creeks >=3.861<38.61
2 Small Rivers >= 38.61<200
3a Medium Tributary Rivers >=200<1000
3b Medium Mainstem Rivers >=1000<3861
4 Large Rivers >=3861<9653
5 Great Rivers >=9653

Gradient Class

Description

Definition (slope of stream
channel (m/m) * 100)

1

Very Low Gradient

<0.02%

2 Low Gradient >=0.02 < 0.1%
3 Moderate-Low Gradient >=0.1<0.5%
4 Moderate-High Gradient >=0.5< 2%

5 High Gradient >=2 < 5%

6 Very High Gradient >5%

Geology Class

Description

Definition (index based on
cumulative upstream
geology; only applied to size
l1a, 1b and 2 rivers)

1 Low Buffered; Acidic 100-174

2 Moderately Buffered; Neutral 175-324

3 Highly Buffered; Calc-Neutral 325-400

Temperature Estimated Natural Temperature Regime Definition

1 Cold _ Complex rules; see CART
2 Transitional Cool analysis and final rules on
3 Transitional Warm Temperature Metadata

4 Warm worksheet




classification
d create a guide
guatic Habitat
System. For each type
ude: description, distribution,
picture, associated species,
associated natural communities, etc.

Funding: NEAFWA , TNC, NA LCC

Due Date: Streams Sept. 2013, Lakes
Dec. 2013




Scope of Work

2) Habitat

Develop a simple repor
Description of stream type
Distribution Map
Environmental Setting
Associated Fish and Mussels
Crosswalk to SWAP types
Photo

ulate it with:

3) Review
Input and review from the committee and others will be critical



From 7 to 4 suggested classes

1) Headwaters (1<3.861 sg.mi.)
and Creeks (>= 3.861<38.61 sg.mi.)
2) Small River (>=38.61<200 sqg. mi.)
3) Medium Rivers

(>=200<1000 sq.mi.)
4) Large Rivers

(>=1000<3861 sg.mi.)
(measure = upstream drainage area)

‘.'“Namrec"Strcam Size Classification in the
Conscrvancy

wn i+ Eastern U.S. Region

Size Class
Headwater/Creek

——— Small River

Medium River

Large River

. Lakes




Gradient Class

G r ad I e n t ——— Headwaters and Creeks: High Gradient >=2%

Headwaters and Creeks: Moderate Gradient >= 0.5 < 2%
Headwaters and Creeks: Low Gradient < 0.5%
Rivers: Moderate-High Gradient > 0.02%

—— Rivers: Low Gradient < 0.02%

3 Classes for Headwaters/Creeks it R
1) ngh >= 2% "~ Lakes
2) Medium >= 0.5 <2
3) Low <0.5

Results: From 6 classes to

2 Classes for Rivers (small-large)
1.High >= 0.02%
2.Low < 0.02%

1heNature (73 Stream Gradient Classification
ONservancy * e . .
rustwwmnincs o in the Eastern U.S. Region

1:6,000,000

| S— IMiles
120 180 240




3 Classes for headwaters,
creeks, and small rivers.

1)Low buffering capacity,
Acidic (100-200%)

2) Moderate buffering capacity,
Neutral (200-300%)

3) Highly Buffered, Calcareous
(300+%)

Note this attribute was not
modeled for medium-large rivers.
All medium-large rivers were
assumed to have neutral
chemistry.

measure = Norton buffering
capacity index value of upstream
geology in the watershed.

Geologic Buffering Class
Low Buffered, Acidic
Moderately Buffered, Neutral
— Highly Buffered, Calcareous

Assume Moderately Buffered (medium-large rivers)

Lakes

IMiles
240




Temperature
Natural Expected Water Tempe

From 4 classes to 3
1) Cold

2) Transitional Cool
3) Warm

measure = based on CART
Statistical model predicting class
based on using the following
variables of stream size,
cumulative air temperature,
stream gradient, baseflow index.

TheNature @Strcam Temperature Classification
Conservancy

wngrae s in the Eastern U.S. Region

Temperature Class

Cold, Small-Large Rivers

Cold, Headwaters and Creeks

——— Transitional Cool, Small-Large Rivers
Transitional Cool, Headwaters and Creeks
Warm, Small-Large Rivers
Warm, Headwaters and Creeks

" Lakes

1:6,000,000

| S IMiles
120 180 240




Tidal

3 classes

1)Headwater-Creek (size 1a and 1b):

Alewife, Blueback Herring

2)Small-Medium River (size 2, 3a).
Alewife, Blueback herrring, American
Shad, Hickory Shad, some Alewife and
Blueback

3)Large River (size 3b-4): Striped
Bass, Sturgeon

Tidal Class
Tidal Headwater-Creek

~———— Tidal Small-Medium River

Tidal Large River

1:6,000,000

J IMiles
120 180




Simplification Results: 58 Types

27 Headwater/Creek
18 Small River

6 Medium River

4 Large River

3 Tidal

MajorType |#Sub TypesTotal Miles |ME|NH VT |MA|CT |RI |NY NI [PA|MD DE |DC |VA|WV
_-----------ﬂ--
smallRiver | 18]  19645] 10| 9|12| 5| 4] 4]13| 8[12] 8| 4] 1]12] 5

MediumRiver | 6|  9185| 6| 6| 5 4] 4] 2] 6| 2| 4] 2| 2| 0] 2| 2]
largeRiver | 4] 5361 2| 4 4] 4] 2] o] 4] 2| 2| 2| o] o] 2| 2]
Tdal | 3] 14881 3] 2[ o 3] 3] 2 3|33 3333 0
TOTAL | 58 214,101] 33[ 34]33] 29|28]18| 47/36/44] 34/ 20 8| 43| 30




Example: Cold, Acidic, High Gradient,

Headwater/Creeks,
High Gradient,
Acidic,

Cold

Headwater/Creeks

Headwater/Creek, High Gradient, Acidic, Cold
Total Miles [ME |NH |VT [MA |CT [RI |NY [NJ |PA |MD |DE |DC |VA |WV.
- 6337)Y Y Y Y Y Yy vy vy |y |y |



Exam

Habitat D

« Cascad
materials
water; low
have closed
det shredders i

Associated Animals and
 Fish: Brook trout; Brook-tro lacknose dace

- Crustacea and Mollusca: Given the low ph and alkalinity very few crustacea
and mollusca except for crayfish, cambarus bartoni.

« Other Macroinvertebrates: acid tolerant leaf shredders, low species diversity:
« Plants: acid tolerant bryophytes, algae, macrophytes

Associated State Community Names: VT Cold headwater acidic mountain
stream, subset of MA Small Streams, Rl Upper Perennial, NY Coldwater
Stream, CT Coldwater Stream, PA Atlantic Basin Fish Coldwater Community,
MD Coldwater




Appalchian LCC with

USGS Drainage Regions

Mikes

Funding: APP LCC + TNC
Website:

http://applcc.org/projects/aquatic 2)

-habitat-classification

Due: Nov. 2014

goal of this projectis to
develop a hierarchical
classification for stream and
river systems within the
Appalachian Landscape
Conservation Cooperative
(LCC). Guided by workgroup of
State representatives.

Final products will include:

a GIS stream data set based on the
NHD+ medium resolution stream
reaches attributed with the selected
classification variables such as stream
size, gradient, geology and pH,
temperature, and hydrologic class.

Report describing the method used to
develop the classification,



Month cologists
and hydr
contract wi ssification
and model.

Month 1-6: Compile existing classification reports and GIS data
for the region, and collect literature on approaches to
hydrologic, geomorphic, and temperature classifications.

Month 3-22. Initiate monthly conference calls with steering over
to develop consensus regarding the classification approach ,
key variables, and to review modeled GIS outputs.



Appalachian LCC
and NHD-Plus Reaches
by Size Class
Size Classification - 7 Classes !
Based on Upstream Drainage Area o
Headwater: 0<3861 sgmi /
Creek: >+3.861<38 61 sq.m
Smal River >= 38 61<200 sqmi
— Medium Tributary River. >«200<1000 sqmi
— MipdiUm Mainstem River. >=1000<3861 sq mi.

Appalachian LCC ,
and NHD-Plus Reaches /

by Gradient Class
Gradient Classification ‘\‘

Very Low Gradient <0.02%
Low Gradient. >= 0.02 <0 1%

Low-Moderale Gradient >= 0.1 < 0.5%
Moderate-High Gradient >=0 5 < 2%
High Gradient: >2 < 5%

— Lo River >=3861<0853 sq mi

Very High Gradient: >5%
— Creat River. »»9653 sq mi \.

Sourve. NHD-Plus Sream and River Reachs $om USGS,
Showing only those reaches with drainage area >= 1 sq.m
Altritustes developed by TNC fbr Northeast Aquatic System
Classitcation 2008 and Soutwast Aquatic Resource

Parinership Classiication 2012
40 80 160 240 320

Source: N4D-Plus Steam and River Reachs ¥om USGS,
Ehowing only those reaches with drainage area >= 1 sq.mi
Adtritustes developed by TNC for Northeast Aquati Sysiem
Classitcation 2008 and Soutwast Aquatic Resswrce

Parinership Classitcation 2012
40 80 160 240 320
-

Appalachian LCC |
and NHD-Plus Reaches o 77)
by Temperature Class v\
(draft app of NAHC re )
Model to larger geographic extent) ”“
Temperature Classification ]) e
- Cold ezoay
Transitional Cool e b
Transitional Warm \
—— Warm
\
f) S
3
d ShoWIng 0Nk those reaches with drarag
7 Altritustes developed by TNC for Northe:
7 Clussiicason 2008 and Soutwast Aquatic Ressuwrce
& Partnership Classiication 2012
Y
(‘ 40 80 160 240 320 !ﬁ




ation

evelop some basic
u 197 ) on attributes for the
= B e X I jion and to provide

: 4 : d attributes in the eastern
of the SARP geography where
additional data and modeling capacity
Is readily available.

» This final product is a mapped data set
= of information that can be used to

i classify stream reaches. This product
has been reviewed/developed with
help of a small steering committee and
will be considered an initial draft
classification system which should be
refined in the future by further research

| N
« meNature (G -
Conservancy & and application by SARP users.
Protecting nature. Preserving life

» http://sifn.bse.vt.edu/sifnwiki/index.php/
SIFN_Classification Expert_Review

Due March 30, 2013



Predicted Class for Reaches
within Ecological Drainage Areas
with a source gage

[

[

Ites:

S aSS. drainage area and mean annual flow
Unit Runoff Coefficient

Gradient Class

Ecological Drainage Unit

Freshwater Ecoregion

Additional Reach Catchment
Variables for Eastern Region
Baseflow Index

Northeast Temperature Class Applied
Available Water Capacity (SSURGO)
Soil Organic Carbon (SSURGO)

% Sand

% Silt

% Clay

% of 13 Landforms

% of NLCD 2006 Land Cover
Modeled Hydrologic Class




onversion

Comnservation Status of

Fish, Wildlife, and Natural Habitats
in the Northeast Landscape ted Network Length

Implementation of the Northeast Monitoring Framework e rati on
*Brook Trout Status
*\Wadeable Stream IBI
*Nonindigenous Species
*Fish Fuanal Intactness

Funding: NEAFWA + TNC

Report:
http://conserveonline.org/workspaces/ecs/docu
ments/northeast-conservation-status-report-
april-2011/view.html



Conversion of riparian habitat exceeds securement 2:1, as
27 percent of stream riparian area is converted to
development or agriculture and 14 percent is secured for
biodiversity or multiple uses.

River and Stream Buffer Land: Conversion vs. Securement

ONon-Secured Developed ®Non-Secured Agriculture B GAP1&2 Total B GAP3Total O Non-Secured Natural

] Headwater
] Creek
] Small River

] Medium Tributary River

] Medium Mainstem River

] Large River

] Great River
] Total

-40% -20% 0% 20% 40% 60% 80%




Original State: falls onl

Histonc Connectiy ity
Length of Connected Stream
and River Network between
Natural Falls in Miles

10mi
10mi, < 23mi
=25mi. < S0mu
SOmi. <100mi
e— 100m1. < 250m
=250mi. <300mi
— e S00mi. < 1000m
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Abstract

Lake Summary Findings

t tection: Of the regions 33,744 waterbodies, 13 percent are fully secured against conversion to development
Small lakes of 10 to 100 acres are the most secured (16 percent) and very large lakes over 10,000 acres the least (4 percent).

This research aims to measure the conservation status and condition of a freshwater systems in the northeast. using the metrics and
darasets recommended by the Northeast Monitoring and Performance Reporting Framework (Tomajer et al. 2008). We report on three
types of freshwater targets: nverine systems, lakes and ponds, and freshwater wetlands, For each target, we summarized the
conscrvation management status of the target by overlaying target locations with information on conservation land ownership and
management. Additional key indicators for cach habitat were also assessed. Results reveal a mixed and complex picture on the
condition of these systems and the success of conservation efforts. This work was funded by a “Regional Conservation Need”

(RCN) grant from the United States Fish and Wildlife Service through The Northeast Association of Fish and Wildlife Agencies.

The entire report “Conservation Status of Fish, Wildlife and Natural Habitats in the Northeast Landscape” is available at

Shoreline Conversion: Forty percent of the regions waterbodies have severe disturbance impacts in their shoreline buffer zones.

$ s s: Lakes and ponds in this region are highly accessible, as only 7 percent are over 1 mile from a
road and 69 percent are less than one tenth of a mile from a road.

Biological Integrity: Based on the National Lake Assessment, over half of our small to large waterbodies have lost 20 percent or more of

River Summary Findings their expected plankton and diatom taxa, and over a third have lost 40 percent or more.

Qonvqslg! ‘!g §ggu[emegt !! '!0 Blp!rlan ZE!S' Cum""y conversion in the ripan'an zone (100m buffer) exceeds securement 2:1 Percent Conversion Compared with the Percent Securement forall Lakes Lakes by Secured Lands Status Lakes by Land Cover Buffer Impacts
oS TS P : 3 o and Ponds. 100 m bufler area deach y. 19% of the regions lakes have bufffers >50% New England and New York have twice the

with 27 percent of the stream riparian area converted to development or agriculture and 14 percent secured. secured, while 13% have buffiers >90%secured.  proportionoflakes in thelow disturbance class

compared to the Mid-Atlantic

Dams and Connected Networks: Today no connected networks >5,000 miles remain, and even the smaller ones over 1,000 miles long TN Tl PlTav Lut: Courtirtion . Bicitontont P e (e

have been reduced by half. There has been a corresponding increase in short networks, less than 25 miles long, that now account for 23 O3 Sucnd A Agredsan WNes Secssed Acw Dol 801" B0 O facsndoend (2 8%

percent of all stream miles, up from 3 percent historically. 8 — -

Ted

Water Flow: Flow is the essence of a stream ecosystem, but 61 percent of the region’s streams have flow regimes that are altered enough to
result in biotic impacts.

Stream Fragmentation: Size of connected stream network between barriers. Gages by their minimum flow alteration class and maximum flow
Results highlight a large increase in small networks and the loss of large network  alteration class. Data summarized from Carlisle et al. 2010.
in the current condition.
A far ol B. cla

Example of connected stream networks, Change in Connectivity: The currentand ar
Each networkis bounded by dams andorthe  histonical number of miles falling within

p Showing cach ize cl plotted
& unique color for each connected network. by increasing connected network size.
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£y A %f Wetland Summary Findings
R AN A
i . % 1 e Distribution, Loss, and Protection: Seven percent of the region was once covered by wetlands and at least one-quarter of that, 2.8 million
e acres, has been converted to agriculture or development. Conservation efforts have secured 25 percent of the remaining wetland acres,
— Alluvial wetlands are the least protected and most converted wetland type.
A. Current State: falls and dams

Ecological Condition: Of all wetlands in this region, 67 percent have paved roads so close to them. and in high enough densities, that they
N A T e i A have likely experienceda loss of species.

starred (*). Data provided by Carlisle, D. M., Wolock, D.M., and Meador, M.R. 2010,

assessment. Frontiersin Ecology and the Environment. Doi: 10,1890/100083 ? ST : 3 ; Lo S s 7
» Irends in Wetland Birds: Species change is strongly correlated with the degree of conversion in the buffer zone and with the density of

G ,‘_ e At o nearby roads. Alluvial wetlands have seen the most bird species declines and tidal marshes the least.
Miszeas Flow Chus Ol Sefgage | Sofpupe | ¢ cigugm | Yo gige | # ol puger
L e 2! Ze : o Estimates of Historic Wetland Conversion to Agriculture or Wetlands by Secured Lands Status. Most Intact Wetlands. The map
= i e Development Compared with the Current Status of Wetland The map highlights areas where wetlands are highlights wetlands that fell in the most intact
= Damssited 773 .7 N1 - Protection. Each cattailsepreseats 100 percent of the historic wetland e o e class for both road density sud buffer land
fafiend latewd > » 3 1 area. defined lands secured lon for
i =] ey F) e ] 2 biodiversity concerns(GAP 1 or 2) or multiple uses (GAP 3).
* | Ut Cemeaital £ o i) *
et St 1 Es B
Leismet Vet o) T o I T Secking Balance Fulby -
v o I I T T T T 'r‘ﬁ.
p 2 7 s
i D e 7 j = " RS Wetandtypes:  River  Basin Tidal
amount ofimpe for the up: ‘each stream. The results securement status of riparian buffer. Based ona 100 m buffer area aroundeach streamor ‘ , | "y -
revealed that S fs miles 1),28% had river, each bar represents 100 percentofarea assessed. Area to the left of the 0™ axis. ‘f J o 1 Py %
low i 2), 1% had impacts (class 3), and 4% were highly impacted indicates acreage d land m i ightis & sy .
(class 4). remaining natural ares and secured land. \ 3 %\
o E ﬂ E B = "Ei' a i ' ‘ﬂ s E Riverand Stream Buffer Land: Conversion vs Securement o
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e condition of
and aquatic

In the Northeast
id-Atlantic.

Analyze the condition of
each of the revised
northeast stream and river
classification types.

" Will provide a report and
- database that can be
gueried to feed into State

Wildlife Action Plans.

Funding: NEAFWA + TNC

g

Due: Sept. 2013
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Biotic and Ge

*Richness: XX rare
*TNC Portfolio: XXX
*SWAP Portfolio: XXX

Ecological Setting
sLength of this habitat
*Mean size of Funcationally Connected
sLargest Funcationally Connected Network co
*Mean # of Stream Types in a Functionally Connected Netw

Human Modification
*Mean and SD of Housing Density Pressure on this Habitat
*% of this type’s miles that intersects a core terrestrial area

«Intactness of ARA Score for this habitat type SO A " "" e

-Length of miles of this habitat type in each of 4 dam storage impact categories & A * o, & T S

«# Dams and Density of Dams on this habitat type '. \ e t ; ;:{

Securement e N a0 i

*% of 100m buffer in securement L > "'-Lf,‘*:.‘ - .-:_\:':7 'b\ .

*% of Secured Land by GAP Status a3 4 " N
oy ‘, v VAN

*% of Secured Land by Ownership Classes . ' BN :
*Secured Land by % Interest Types WO v e P At
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Northesst- Aguatic Llonnoctivity

pleted 2011

http://rcngrants.org/content/northeast-aquatic-
connectivity

Southeast Aguatic

Connectivity Assessment

Funded by South Atlantic LCC + TNC

Due Sept. 2014

http://www.southatlanticlcc.org/page/projects-
1?projectid=1465119




« (Calcu ht the
relative

On a size ‘3b’ river

15 miles 2 rare mussel spp in

connected watershed

river upstream

upstream

Current habitat for 3
Anadromous
species downstream
of dam

2 other dams

3 road crossings/acre In a watershed with

in upstream healthy brook trout

watershed populations



* The hypo
dam would h

— The longest connected
networks

— 0% impervious surface
In its watershed

— 100% natural landcover
— The most rare fish

— The greatest diversity of
native fish

— Etc., etc., etc.,
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Results:

Relative benefit for anadromous
fish if mitigated

Compiled and qc’
dams

Workgroup consensus on
ranking scenarios

more
_J

less

Metric weights = quantify
objectives/priorities for a given
scenario

Results depict which dams have
the potential to provide the most
benefit for a given scenario if
mitigated

Relative benefit for resident ' Frsies S
fish if mitigated : :

: more
Custom analysis tool — user

defined scenarios: metric weights
& extent

[ )
less



A Tool for Assessing Connectivity
Dams and Fish in the Northeastem US
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Grew out of the N
Connectivity project

Funded by NOAA / USFWS
Same conceptual framework as NE

Incorporates additional regional data §
(water quality, biological)

Higher resolution input hydrography

(1:24,000) « Custom analysis tool
: — user defined scenarios: metric
Project workgroup weights & extent
— Web-map based
* easierto use
* Faster
« graphic results



http://maps.tnc.org/EROF_ChesapeakeFPP
http://maps.tnc.org/EROF_ChesapeakeFPP

Sou

guatic Connectivity
Study Area

TNC / SARP Co-Lead
Project Kickoff Jan 2013
Completion Dec 2014

Follows same conceptual
framework as NE project

Web map — based custom
analysis / decision support tool




Freshwater Ecosystem Resilience for the Northeast

nine o1y

Abstract

Ecological resilience is the capacity of a system to renew itself in a dynamic environment or the capacity of a system to adapt to change while retaining the
same basic structure and ways of functioning. We are undertaking an analysis to identify the freshwater systems in the eastern U.S. that will be the most resilient in
the face of climate change, and that collectively represent the diversity of geophysical settings. Our initial hypothesis is that more resilient freshwater systems have

d linear habitats, d lateral habitats, natural instream flows, intact watershed and niparian areas, access to groundwater. and a diversity of

geophysical gradients within a and ecologic ation. To assess the lincar fragmentation of rivers in the Northeast and Mid Atlantic, we have
completed a stream network analysis using nearly 14,000 compiled dams and waterfalls. For lateral habitat connectivity, we have modeled the floodplain arcas
around nvers and used satellite imagery to verify which areas are still receiving sprmg mundation. We use gage data and upstream dam water storage as a method
10 evaluate alteration to the hydrologic regime, and we have mapped impervious surfaces and natural cover to evaluate the strial landscape within hed.
and riparian areas. \\c have also calculated a number of geophysical diversity metrics for each connected stream network and proposed further geographic and
ccologic i of the vorks, We show iples of how we are using emerging results to highlight freshwater networks that appear to have a large
capacity to adapt to climate change. \\e expect to implement a full analysis of the Northeast and Mid-Atlantic by March 2013.

What Factors Influence a Streams Ability to Adapt?

N P
vity

Connectivity within a network of streams tial 10 It enables to move

the network to find the best conditions for feeding and spawning, allows dispersalirecolinazstion. and in times of stress

it enables species 1o move 1o locations where the conditions are more suitable for survival. Thete has been considerable

impact on the connectivity of river systems in the Northeast due 1o dams and impassible culverts. This has led to 2

substantial decrease in the length of connected stream networks throughout the region. These changes will bave lasting

fmpacts on the ability of these systems 1o respond to climate change and other stressors in the years to come. We

hypothesize that areas with greater linear connectivity will be more resilient to climate change.

Our Unit of Analysis: Connected Stream Network
Each connected network is bounded by dams and/or the topmost extent of headwater

streams. Partnering with the
A: Unique color for each connected network B: Each connected network symbolized by | Northeast Connectivity
its total connected length class Project (TNC &
o e s 5 ~ NEAFWA), we have
3 - S N 1 4 |developed a set of
NY A . .t g connected networks for
N\ “ { ; { the region. These
4 X R LTRAE 1 ¢ networks were built
> AL oI | o { y ~~* . |vsing all streams with
. { - ) . 3 si. . |watersheds>1 sq.mi
g, b e | A : and used the 14,000

dams and satural

| waterfalls that occur on
these streams and rivers
a3 barriers.

Natural Instream Flow

The instream flow regime, including th , frequency, duration and ity of
flow though a stream. plays a critical role in shapi that live in

systeme. Allerations in flow regime due to water withdrawals, land use and associated
runoff, and dam operations are common throughout the Northeast. These alterations have
had, and will in the futare bave, significant negative impacts on the species and
communities thatlive in the region’s waters. We hypothesize that streams with more natural
flows (i.e. those with flows that are less altered) will be more resilient to environmental
changes and to climate change.

change of nutrients, sediments and organisms,
that occurs between the stream and its foodplain given periodic innundation
Periodic floods creste additional habitat for aquatic organisms for feeding and/or
spawningand serve to maintain the stream channel physical habitat and nearby
tervestrial systems, Naturally vegetated floodplain areas can also store flood waters
and sediment to reduce flooding and erosion damages downstream. These processes
are all necessary 1o supporta fully fanctional freshwater ecosystem and require good
connectivity between the channel and floodplain, or “lateral connectivity”™. Due to
land use chang, channelization and altered flow regimes from dam operations, the
historical extent of flooding bas been much diminished in much of the northeast. We Haws prior
hypothesize that areas with higher tateral connectivity will be more resilient to to the creation of the dam, andreleases

Altered hydrogragl b

climate change and other distutbances ) saibiion
| [!
Land Coverwithin the River Floodplain
- - |3
H
[ I S e £ g
Satelli D lite Image Dusing Wet Ases Temporarily Flooded
Dry Scason (fall) \awn (Stpnnp

1pnrpk)m|h Modeled

We have undertaken an
analysis to map and
evaluate the floodplain area
adjacent to our streams and
rivers. We have evaluated
the current land cover
within this area and used a
satellite image analysis to
verify which areas are still
receiving floodwaters
during a ~2-year flood
event

Groundwater Access

Access to groundwater helps moderate
flow regimes and leads to less flashy
streams, reducing the likelihood that
flows will fall below critical Jevels
The influx of groundwater aleo helps
maintain cooler watet lemperatures
which are important for some
instream communities and which will
become more critical as air and water
temperatures rise due 1o climate
change. We hypothesize that
freshwater systems with greater access
1o groundwates will be more resilient

Intact Watershed and Riparian Areas

The ability of freshwater systems o adapt to disturbance relies on high water
quality which in turn refies on the land uses surrounding the river system. Water
quality declines with increasing watershed imperviousness and agriculture.
Vegetated riparian zones providebank stabilization, water temperaruse
moderation, nitrogen and sediment removal, and are important sources of
organic matter. We hypothesize that rivers with more intact watersheds and
riparian areas will be more resilient 1o climate change and other disturbances.

Covurchester S0 e spucrs
Intmews s purscies aned
P

A SoptcinacTpuiiom apariows e
(CP, X

Baseflow is the component of
streamflow that can be
attributed to groundwater
discharge into streams. The
Baseflow Index is cakulated
a3 the ratio of baseflow to
total flow expressed as a
percentage.

Diversity Of Geophysical Settings and Stratification

A iighly resilient stream system would ideally include varintion in elevation, gradient, geology and stream size. We propose to quantify the geophysical diversity of each connected

network to highlight networks where lhe mphvsx‘al context is more dx\ erse and hence more likely to be resilient when facing climate change and other disturbances. We proposeto

then cluster th d network haring similar 3 and next stratify our final selections by selecting the most intact examples of esch cluster

typewithin each th“mrrtwrrgon and subdivision i diversity and will allow us to: 1) take into account geophysical factors

that bave long been identified as importantin shnpmzfreshmmhmmm. 2) rapmye rbe v nnﬂ'v of available microclimates and gradients that species can take advantage of during
in responseto climate change and 3) better integrate redundancy and genetic and phenotypic diversity in our resilience planning,

xamp

Units: Freshwater Ecoregions and Ecological

Drainage Units

shwater Eowroginns, Esclogical Draimage Units,
ol Umited

Example of Geophyscial Stream Diversity Metrics from the Northeast Aquatic  Simplified dRiver Typs C
Habitat Classification (NAHC, 2008) 92 Regional Types. (NAHCS, 2008)

Query to Highlight Diverse Networks Containing

Calcareous Steeam Habitats

0 miles long

= 3 stream o riversize classes

temperature classes of whichone i cold
= 10 miles of calcareous streams

Query of Long and Diverse Networks

0 miles long

stream or iver size classes

2 temperature classes of which one is cold

Resilient Stream Systems
‘Where are stream networks
with the most...

. Linear Connectivity

. Lateral Connectivity

. Natural Instream Flow

Intact Watershed and Riparian Areas
. Groundwater Access

SN s NN -

Diversity of geophysical settings within
their geographic and ecologic
stratification

‘We are just beginning these types of queries. Shown at the right are
two examples of querying connected networks on geophiysical
diversity attributes. We expect to implement a full analysis of the
Northeast and Mid-Atlantic by January 2012.




DRAFT RESULTS
3/2013

) Freshwater Ecoregions [ Fish Regions

Complex Networks by Freshwater Resilience Class
Exemplary
Very Good
Mixed: Diversity Above Average, Condition at or Below Average
Mixed: Condition Above Average, Diversity at or Below Average

Below Average in Both Diversity and Condition

Miles
0 25 50 100 150 200

ArcGIS Online Light Gray Canvas ESRI 2012
1 Map Produced by TNC Eastern Division Science 127182012

Regional Freshwater Resilience Class

Stratified by Fish Region and Freshwater Ecoregion
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STATSGO/SSU
Conservation Land: C
Roads

Urban Growth Projections (Theobald,
Wadeable Stream Assessment, USEPA

National Lake Assessment, USEPA

EBTJV: Brook Trout models

Natural Heritage Program EO data for species and aquatic communities
State Fish and Game fisheries datasets

State dam databases

Federal dam databases

All of these data are shareable except for the state fish and game

, and NGO sources

fisheries datasets, natural heritage program data, and some state dam

databases.



nning;

Other ecologic gencies, etc.)

Dam prioritizations and conditi lon can be inputs to other, finer-
scale work (e.g. these can be the benefit in a cost/benefit optimization for a
given watershed )



or

Data c urces
(state da rate data,
water quali ife action

plans, secure
Lack of fine scale gr
Lack of regional compilation of water withdrawal and return data.

Lack of ground truthing/QC of our verified flood satellite image
analysis

To date we have not been able to use the stream temperature
continuous monitoring network data given volume/complexity of
material. Also issues with data access and spotty coverage of the
locations across stream types in the region.



NEAFW erspective.

State Fish planning,
particularly in

People working
agency staff, federal
watershed groups

Non-profit Conservation Organizations
Greater ecology research community

inators & other
.g. American Rivers),

We have been engaging them by having them involved in the workgroup which helps
guide and review the projects throughout their development.

We have posted our reports online and are currently working to get our datasets
online.

We have produced a simplified State of Nature report with funding from Sweetwater
Trust to take some of the results of the Conservation Status report and convert it to a
publically digestible format.



