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McRAP  Topics Covered

1) Key elements of Watershed Condition
Assessment

2) Framework and Indicators Used
3) Draft Results

4) Key issues and lessons learned



Watershed Condition Assessment
Goal and Key Elements

HATIOMAL

Goal:

Provide an ecological assessment of resource conditions
(Health) that will assist managers in developing actions to
reduce and prevent impairment of park resources

Key Elements:

1) Provide an initial set of science-based reference/baseline
conditions in a manner that can become more refined and
guantitative over time, and help parks define Desired Conditions.

2) Build upon existing park science & planning efforts (e.qg.,
GMP, &M data, Water Resource Planning)

3) Emphasize a strong geospatial component in terms of the
analytical process and resulting information products.




Ecosystem Health Assessment

e Ecosystems are:

FRESHWATER FISH: LOCAL ASSEMBLAGES

— Multi-component

— Interacting biophysical
systems

— Hierarchically-structured

* No single metric or index is suitable

e Assessments must be
multi-parameter and multi-scale
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A Framework For Assessing
and Reporting on Ecological
Condition: Executive Summary

“report cards” on ecological ,,

health/condition

* Provides an ecologically-
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framework and
nles of relevant

Indicators




Ecologically-based Framework <zEPA
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Ecologically-based Framework_\QIEPA

Table ES-1. Essential Ecological Attributes and
Reporting Categories

Landsca]:lc Condition Ecologica.l Processes

« EEAS have reporting
categories and s oy |

- Met Ecosvstern Production

1 Biotic Condition - Growth Efficiency
S u Cate g O rl eS * Ecosysterns and Communities * Material Flow
- Community Extent - Dirganic Carbon Cycling
- Community Composttion - Mitrogen and Phosphorus Cycling

- Trophic Structure
- Community Dhnamics
- Phiysical Structure

- Oither Mutrient Cyweling

* Species and Populatiors Hydrology and Geomorphology
- Population Size * Surface ard Groundwater Flows
- Genetlc [Hversity - Pattern of Surface Flows
- Population Structure - Hydrodynarmics

® C ate g O r I e S a n d : Iﬂiﬁf::?&ﬂﬂ;@cs - Pattern of Groundwater Flows

* Chrganism Condition - Salinity Patterns

subcategories based S DT | Dy st O
- Sigre of Disease - Channel/Shoreline Morphology,
[ ] [ ] [ ] ) ) L C .
on significant park e S e S o—
= f\],utrl[éqnt Concentrations AF]':":'dJ}:'_l]am u
- Mitrogen - Aquatic Phoysical Habdeat
re S O u rC e S a n d : PDl:iJ:hP?]L:I;‘?mS = SedLrn.en?Ep:\Taltr:rlaJ Transport

* Trace Inorganic and Organic Chemicals - Sedtment Supply/Movement

avai I a b I e d ata : T[;;II:E]EL?:TME Elements - Particle Size Distribution Patterns

- Organic Compounds - Oither Matertal Flux
* Oither Chemical Parameters

Matural Disturbance Regimes

- Diissohved Chovgen « Frequency
- Salinity ol .

- Orrganic Matter ntensity

- Dther * Hxtent

* Phyvsical Parameters * Duration




Ecological Indicators

Issues
— Numerous indicators

— Little or no data for
most indicators

— Data Is often
temporally and
spatially sporadic

— Generally have to
consolidate data
from many sources

— Data generally not

standardized

SEPA

LANDSCAPE CONDITION
Category Subsategory Example [nd  Measures
Estent of Each Ecokogjoal g, are; perimeter-to-area rtic; core ama; eleugation
SystemHabitar Type
Lardscape Composition g rumber of habitat types, number of pches of each hubitat, stz of large pet i mative phnt
cemmunits, messures oftapeamphic el shope, and apest
Landscape Patern Sructure g, dominanice contyghon; factal dimension: dicance between patches; longindiml e ateral comnectivty, justaposion
of patch iypes or sefal sages. wickh of habitt ot wethnds
HOTIC CONDITION
2 ammunites | Communiy Extert g evtent af naive ecologlenl enmruniies extent of 2 cessiorl stat
Commurity Compesition 8. species inventary total species diversity: native sperdes diversty: F species % e
s tioca e spectal. i mrerof specks
in p e fshes); P twa
Trophic Srumur eg. food web compl L ppre doruinant herbivores: fncrional feecing groups or guilds
Community Dyramics g, prsdtion rate, successbon: pollinachon rate: heshivory: sesd dispersal
P  stand fs ing in ! tree canepy helghe, smags in fomst:
systene f forrn composition of plnt commuritks, scessiors] s
Spechs and Papulathons Population Stze. g rumber of individals in the papulation; stze of breeding papulacion! populacion distibetion, nuker of indiiduals
pe bkt aren iy
Cenetic Dhversiry . chgyee of hetercyposity within a populaton presence of specifc genetic ok vithin or amorg populions
Populaton Stnicure eg. popultion age stucture
Populaticrs Dynamis g, brth and dsath raes; repmductive o recrutment rtes! dispersel and ather movemens
H [Foca pedesf o foral species
Organtsm Condition P eg.gh whohdra
stores ke, wd pobyarines or | ECOLOGICAL PROCESSES
pioe of [ eelght. I Energy Flow Primary Production e, production cpacy (rotal ehbarophydl per unit area); net primary Jert procluction per urit area per ye);
or Trumn respoceiveress scre, kskns and tum| P s trophic sttus {akesl; 1H-CO4 J
Signsof Dlese g, presemce of paraies or puibogens DNet Eeosystem Prodhaction | g, net ecoaystem crganie carben stomge (forets) dliel changes in O and 00, fowes (aquatic systems); €0 flae from dl
- ccomtens
CHEM[C:ALANI]PH\S[CA].CH\RACTLMST[CS(WAM‘A[R,SO[LSED[MENH Groweh Effciency e, comparisan of prinary production wih petecosystem prechucton;tarefer of cirbon trogh the food web
Putrient Cancentrations Nitrogen eg. comemrationsof ol I, NH Do Organkc Carbon Cyeling g, Inploupet b 3 T e—— R ——
Phesgbonss g, comcenemtions of ol P omher P efficiency of mcrobial decompeition carbon gl organic e quality and characer
Okter Nutrlrts 5. ki, poczsi| Nad P Cyeling eg, ‘\npu"autpt.l budgets ource ick ks meff or yield): i
sollediment capacy, Wkntfication of groweth limking bcters, dentfiction
TraceInceganic and Orgarc: Metals eg. copper el zinc TS T— —— — —
Chmis ber Nt Cycling eg, Inputloupet Tnteral rcyeling | o
) holimiting Frtars. detfcaton of key micrblal puci
Ot Tz Bty 1 knbm 1 HYDROLOGY AND GEOMORPHOLOGY
Crgic Corpounds . s Floms | Pater of Surfce Flows g, o rngninse and by, induring frequeney; duraion, i, and e o chargs
[3Ty N— H [P —— rivers, ikes, welands, water el fuctuacirs in wetlans and okes
- andestuark=)
E:::;:mr b Hylrodymmics [P r— PE—— ApR———
Fatten o Fows | d i i anddiector, et rechage or withdranals,
Salinky eg. conductivky depih to gromdes
Crganic hatier &g, 5ol orgmic muter; pom water ong Spatal md T g, faurface) ; depth af pyenodine sk wedge
O P—— Patterns (mzuaries and wetles)
Py Paaetn E— Pr—————] Wate Stoeage g, e el foctuathons forlakes and wotlnds quifercopacity
- - Dyramic Sructunal Channel Morphobgy: g, mean width of meancler comidor of akernative messure of the length of river allowed to migrae;
AirlWaer g teperare; wind velocky, et | s Shoreine Chincteritict st braidec of fivers); inesr ditance of marh chanres per unt mrsh
Channel Conrglesiry libwkgy,
Ditribution and Ftert of g, distrburion of plants that aretolerant ta floeding presence of floeedplain spawning sk
Cormected Floodphin (river) | areaflooded by 2yzar and 1ikyear foods
Aquati g, pookto-riffle mto (riv haded habitat (rivers and lakes. pr il dy cie
Cormplesty Trvers and lakss)
] Sechment Supphy and e, sedment deposition, seliment mskdence tme e flahirg
Materis] Trareport Movement
Particke Size Disribution g, distrburion pattere of diffs /partick q I
Patterns
Otber Material Py g, transport of lrge woody debids in rivers
NATURAL DISTUREANCE REGIMES
Exanpe |: Fire Regime Frequency g, reurrence interval for fies
inafrest Tntensity g, ocurtence of low interskty (forest ltter fire to high intereity fcrown firg firs
Extent g, spatial extent in bectams
Dhunation g, lergth af fire events (from bours o weke)
Exanpke 2 Flood Regime | Frequency e, roarmece ntzoal of extreme o everts
Tntensy g, nurber of standird vt from 3 year ey
Extent .8, ntarber of tream ceders fand Lirgest cer) afcted
Curaicn g, nurrer of dys, percent of water year (Cktober |- September 3]
Exarple 3: Tnsect Infestation | Frequency e, reaumace nterval o et nfstaton bk
Tneensiy e, demsty immber per ara) of insect pests in an area
Extent g, spatial extent of infested aren
Dharation g, lengrh of infestation curbeak




Basic Approach

ECOLOGICAL
1) Select reporting categories o~ 7,
Ny Landscape -
. . é&' Condition %
2) Select health indicators & .
é %
g

3) Define reporting units (scales)

4) Compile existing data/reports

Ecological
Processes

5) Define/quantify baseline conditions

6) Quantify current conditions

7) Measure deviation and % .
assign rating 5 o © o
E O O o OO o O a
8) If possible, plot trends Baceline o % ° ,%.p o
O OO O o OO O -
9) Summarize in report °
Time Last 5yrs

10) Deliver associated GIS products



Major Outputs/Products

Qualitative or Quantitative Baseline or Desired

Condition

Condition Status Rating ‘ Q ‘

ONSR Condition
ribu
| M2 Acre % M2 Acres %
I ab u I ar re S u ItS No Ranking 565200 135.7 5.4% 35875900 1380.8 27.0%
Good -1 4256100 1061.6 71.4%| 12067700 2982.0 58.3%
Neutral - 2 8300 Al 0.1% 5300 2.3 0.0%
Bad-3 1146700 283.4 19.1% 3023100 747.0 14.6%
6016300 1486.7  100.0% 20688000  5112.1  100.0%
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Major Outputs/Products

. Geospatlal Data

* Report Covering:

— Health Issues, Threats, Info/Data Gaps,
Lessons Learned, Recommendations



Landscape Condition

Reporting Categories

Upland and Riparian

Reporting Units

L7

Site (30m grid cell) Within Park Park Buffer Ecological

Subsection

Data Sources

Desired Conditions: Modeled Historic Vegetation
Current Conditions: NLCD and Detailed Park Vegetation Maps
Trends: NA

Measures/Indicators

1
2.
3.
4

Number of Major Vegetation Classes
Number of patches
Average patch size
Largest patch size



Site Specific Landscape Condition

EFMO Area Within Boundary Entire Park

EFMO Current Vegetation
2005 USGS-NPS Veg Mapping Data

IR} E

—

I

R\ R

Lrdscp_veqg
[ Deciduous Upland Forest and \Woodland
I E-sergreen Upland Farest and wWaoodland
[ IMixed Upland Forest and Woodland
[ Floodplain/Riparian Farest and ‘Woodland
M Grassland
[ JuUrban Imperwvious
vy ater
[l Barren

EFMO Potential Vegetation
SSURGO Soils and ABS

pok_veq
MCI CakfSavanna
MCI DakfSavanna or C Tallgrass Prairie
 Tallgrass Prairie
MCI Maple-Basswood Forest
I 1T Dry-Mesic Oak Forest and Wioodland
MCI Floodplain Forest or NCI Wet Meadow-Shrub Swarmp

Assessment Rankings

o~

Current Veg vs. Potential Veg
K T 19 37 r Gl T -

No Ranking 5.61
Good -1 67.28
Neutral -2 26.70
Bad - 3 0.41




Veg Specific Landscape Condition

EFMO Area Within Buffer Entire Park

POTENTIAL VEG
North Central
Interior Oak
Savanna

North Central
Interior Oak
Savanna OR
Central Tallgrass
Prairie

Central Tallgrass
Prairie

North Central
Interior Maple-
Basswood Forest
North Central
Interior Dry-Mesic
Oak Forest and
\Woodland

North Central
Floodplain Forest
OR North Central
Interior Wet
Meadow-Shurb
Swamp




Veg Specific Landscape Condition
EF

MO

Number

of Patches

Number of

Patches

Deciduous Upland
Forest and
Woodland

130

Floodplain/Riparia
n Forest and
Woodland

Grassland or
Savanna

42

Mixed Upland
Forest and
Woodland

11

Number of
Patches

Mean Patch
Size (M2)

Mean Patch

Mean Patch

Size (M2)

29,150

1,180,723

80,768

Size (M2)

72

Urban Impervious

3076

Water

40,311




Reporting Category:
Community composition: Fish

Biotic Condition

Reporting Units

Stream Reach
Park subunits
Entire Park

Data Sources:

Desired Conditions:
Current Conditions:
Trends:

Measures/Indicators
# of Predicted but not Collected
# Collected not Predicted

1

2.
3.
4.

# Shared
Jacaard Similarity

[ ] ONSR Boundary 3
Jacks Fork
Lower Current

Upper Current

Aquatic GAP Fish Models
Heartland 1&M Fish Community Data
NA



Biotic Condition-Community Composition
ONSR Fish Community Composition

Lower Current River

Upper Current River

Collected Not Predicted  Predicted Not Collected Shared
Emerald shiner American brook lamprey Banded sculpin
Mosquitofish American eel Bigeye chub

Northern Brook lamprey
Redspotted sunfish
Spotted bass

Weed shiner

Collected not Predicted

Predicted not Collected

Collected and Predicted

Arkansas saddled darter
banded darter
bigmouth buffalo
black bullhead
black buffalo
black crappie
bluntnose minnow
brook silverside
brown trout
channel catfish
common carp
freshwater drum
gilt darter

gizzard shad
largemouth bass
longnose gar
Ozark chub
paddlefish

redfin shiner
sauger

shorthead redhorse
skipjack herring
slender madtom
walleye

whitetail shiner

Jacaard Similarity

Bigeye shiner

Black redhorse
Blackspotted topminnow
Bleeding shiner
Bluegill

Central stoneroller
Chain pickerel

Creek chub

Creek chubsucker
Current River darter
Fantail darter
Golden redhorse
Green sunfish
Greenside darter
Hornyhead chub
Largescale stoneroller
Least Brook lamprey
Longear sunfish
Northern hog sucker
Northern studfish
Ozark madtom
Ozark minnow
Ozark sculpin

Ozark shiner
Rainbow darter
Rainbow trout

River redhorse
Rosyface shiner
Shadow bass
Smallmouth bass
Southern redbelly dace
Striped shiner
Telescope shiner
Wedgespot shiner
White sucker

Yellow bullhead

27

38

62

Collected Not Predicted

Predicted Not Collected

Shared

Pradicted Not Collected

Jacks Fork

Collectad Not Pradicted

Shared

Creek chubsucker

Current River saddled darte
Emerald shiner

White sucker

American eel
Arkansas saddled darter
banded darter
bigmouth buffalo
black buffalo

black bullhead
black crappie

blue sucker

brook silverside
channel catfish
checkered madtom
chestnut lamprey
common carp
flathead catfish
freckled madtom
freshwater drum
gilt darter

gizzard shad
golden redhorse
green sunfish
highfin carpsucker
Johnny darter
logperch
longnose gar
Mississippi silvery minnow
mooneye

Ozark shiner
paddlefish
pugnose minnow
redfin shiner
sauger

shorthead redhorse
skipjack herring
spotted gar
steelcolor shiner
stippled darter
walleye

white bass

white crappie
yellow bullhead

American Brook lamprey
Banded sculpin
Bigeye chub

Bigeye shiner

Black redhorse
Blackspotted topminnow
Bleeding shiner
Bluegill

Bluntnose minnow
Central stoneroller
Chain pickerel
Greenside darter
Hornyhead chub
Largemouth bass
Largescale steneroller
Longear sunfish
Mosquitofish
Northern hog sucker
Northern studfish
Qzark chub

Ozark madtom
Ozark minnow
Ozark sculpin

Pirate perch
Rainbow darter
Redear sunfish
Redspotted sunfish
Rosyface shiner
Shadow bass
Slender madtom
Smallmouth bass
Spotted bass
Striped shiner
Telescope shiner
Warmouth
Wedgespot shiner
Whitetail shiner

Collected not Predicted 4

Predicted not Collected 41

Collected and Predicted 37

Jacaard

Similarity

55

banded darter
bigaye chub
bigeye shiner
bigmouth buffalo
black bullhead
black redhorse
bluntnose minnow
central stoneroller
chain pickeral
chestnut lampray
common carp
creek chub

creek chubsucker
fantail darter
gizzard shad
golden redhorse

largemouth bass
I I n

Banded sculpin
Blackspotted topminnow
Bleading shinar

Bluegill

Brook silverside

central stoneroller
Checkered madtom
Current River saddled darter
Green sunfish

Greenside darter
Hornyhead chub
largescale stoneroller
Longear sunfish
Morthern hog sucker
MNortharn studfish

Ozark chub

Ozark madtom

Ozark

least brook lamprey
Ozark sculpin

redfin shiner
redspotted sunfish
shorthead redhorse
warmouth

Jacaard Similarity

Rainbow darter
Rosyface shiner
Shadow bass
Slender madtom
Smallmouth bass
Striped shiner
Telescope shiner
Wedgespot shiner
Whitetail shiner
Yellow bullhead

Collected not Predicted 3
Predicted not Collected 24

Collected and Predicted 28

54



Biotic Condition

Reporting Cateqory
— Population Status: Fish

Reporting Units o

— Stream Reach

— Park subunits [ ONSR Boundary {?
— Entire Park Jacks Fork

Lower Current

Upper Current

Data Sources
— Desired Conditions: Predictive Models
— Current Conditions:  Heartland I1&M Fish Community Data

— Trends: Historic Fish Community Data (multiple
sources)

Measures/Indicators
1. Smallmouth Bass Relative Abundance




Biotic Condition — Population Status
ONSR: Smallmouth bass Relative Abundance

by Site
CURRMO1  Up. Current 0.79 1.73 -0.92
CURRMO02  Up. Current 0.48 1.73 -1.25 [
CURRMO3  Up. Current 3.07 1.73 1.34
CURRMO4 Low. Current 6.85 1.73 5.12
CURRMOS Low. Current 4.96 1.73 3.23
CURRMO6  Low. Current 2.21 1.73 0.48
JACKMO1 Jacks Fork 3.17 1.73 1.44
JACKMO2 Jacks Fork 7.75 1.73 6.02
JACKMO03  Jacks Fork 4.16 1.73 2.43



Biotic Condition — Population Status

Relative Abundance
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Biotic Condition

Reporting Cateqories

— Organism Condition
e Forest, Fish, Hellbenders

Reporting Units j
— Park Subunits
— Entire Park o s

Lower Current

Upper Current

Data Sources

— Desired Conditions: Professional Judgment
— Current Conditions:  Various Sources

— Trends: Only for Forest Disease

Measures/Indicators
1. Areal extent of disease (Forest)
2. % of diseased organisms (Fish and Hellbenders)

7



Biotic Condition — Organism Condition
ONSR Signs of Disease

Forest
— Oliveria et al. (2001) and Lea (2006)
significant Oak Decline due to various

stressors that are increasing susceptibility to
disease. Is expected to continue or worsen.

Fish

— HTLN Fish Community Data. Over 1,000
iIndividuals examined in each park subunit.
Less than 1% of individuals demonstrated

signs of disease.

t+ Hellbenders

— MDC survey data. Collected 23 Hellbenders
from Upper and Lower Current River units.
Over 65% of the individuals demonstrated
signs of disease/deformities.




Chemical and Physical Properties

Reporting Categories

WATER @

1. Nutrients (N and P) 1. Precipitation

2. Metals (Pb, Zn, and Cd) 2. Temperature

3. Bacteria 3. Nutrients (N, S, Ca, Mq)
4. Other Chem (pH and ClI) 4. Ozone

5. Temperature and DO

Reporting Units
— EFMO: Stream, Hydroseason, and Month

— ONSR: Park Subunit, Mainstem, Spring, and Tributary,
Hydroseason, and Month

Data Sources
— Desired Conditions: EPA Standards or State Standards

— Current Conditions: HTLN and STORET
CastNet and NADP data

— Trend Data: NPS Baseline water quality inventory
CastNet and NADP data

Measures/Indicators
1. Concentrations
2. Deposition

3. Many others




Chemical and Physical Properties
EFMO: Water

Data sources:

— 11 stations
— Date range: 1973-2007

Spatial strata

— Stream

* Yellow River, Dousman,
Sny Magill

Temporal Strata
— Hydroseason
 1: Sepl-Febl4
o 2: Febl15-Aprl9
e 3: Apr20-Aug31l
— Month (for temperature)

11 Parameters

— 96 distinct comparisons




Chemical Properties: Water
Parameters with Baseline Criteria

Parameter Group  Parameter Storet Code Units ONSR Samples Lower Criteria  Upper Criteria EFMO Samples Lower Criteria Upper Criteria
Total Mitrogen 0600 mgiL 1702 0.38At0 1.036 300 05405 1o 1.680G
Tatal Kjeldahl Nitrogen  D0B25 migfL 1195 0.084 73 015G
Arnmonia Dos10 gL 544 Yaries by pH and Temg 342 Yaries by pH and Temp
Nutrients Mitrate os20 gL JB2 10C 46 10F
Mitrite Tok15 mgiL 527 1c 25 1F
Total Phosphorous ToGES gL 2696 0.05 to 0.1A 353 0.03G to 0.07 G
Total Otthophosphorous  O0GED mg/L 16 7 71 ?
Dissolved Phosphorous 00666 gL 366 ? ] ?
Lead D1081 gL 534 See Table ? 3 See Table ?
Mickel os7 gL 26 See Table ? 1 See Table ?
Metals Zinc D109z gL 540 See Table ? 3 See Table ?
Cadmium o2z gL 522 See Table ? 3 See Table ?
Copper f1042 mg/L 42 See Table ¥ 3 see Table 7
Mercury 71890 gL 71 See Table ? ] See Table ?
Sediments Total suspended solids 70300 gL 220 2510 BOE a4 2510 B0E
Turbidity o070 ML 54 1.451010.4B 359 33856
Bacteria Fecal coliform 1616 #100 mlL 2956 200D 281 200F
E. Cali 31633 #100 mL 809 126-5480 a1 126-048F
Temperature hom1o oc 4180 20°CICold, 28 hwarm 364 20°C/Cald, 32fwarm
Dissolved Oxygen (TN gL 2149 BD/Cold, SDAwarm 5 5F
Other pH o400 SU 44532 BAC 9C 0B5C ac
Specific Conductance 00094 UWMHOS/CM @ 25 °C 1002 2.0-605 280
Chloride D941 mgiL 282 230c B2 250F to 850H
Primary Productivity Sestonic Chl 32217 gL 1381 0.94 or 6.0B ] 232G
Sources
A, EFA 2000 Ambient nutrient quality criteria nutrient region 11
B Huggins 2005
C See Appendix D in Hugging 2005
D Missouri water quality criteria: whale body contact: only pertains to April 1- Oct 31 window
E Alabaster and Lloyd 1952 {in Doisy and Rabeni 2004)
F lowa water quality criteria; whole body contact: only pertains to April 1- Oct 31 window
G EPA 2000 Ambient nutrient criteria nutrient region 7



Chemical Properties: Water
EFMO Nutrients: Total Nitrogen

Hydroseason 3 (Apr 20-Aug 31)
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Mean Fecal Colliform #/100ml)

Chemical Properties: Water

EFMO Bacteria: Fecal Colliform

Hydroseason 3 (Apr 20-Aug 31)
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Chemical Properties: Water
Draft Scorecard Both Parks

Nutrients Metals Sediments | Bacteria Other | Productivity




Hydrology and Geomorphology

Reporting Categories

1. Surface and Groundwater flows

2. Dynamic Structural Characteristics
3. Sediment Input and Transport

Reporting Units
— Parkwide, Mainstems and Tributaries

Data Sources
— Desired Conditions:  Professional Judgment based on

Literature

— Current Conditions:  Professional Judgment based on
Literature

— Trend Data: Professional Judgment based on
Literature

Measures/Indicators

1. Fine sediment inputs

2. Fine sediment transport

3. Coarse sediment inputs

4. Coarse sediment transport




Hydrology and Geomorphologz
ONSR Sediment Inputs & Transport = _

Sediment Inputs Sediment Transport
Coarse Fine Coarse Fine
Mainstem ’ ‘ Mainstem @ ‘
Tributaries ‘ ‘ Tributaries ‘ ‘




Natural Disturbances

Reporting Categories
1. Fire Regime
2. Flow Regime (Flood and Drought Flows)

Reporting Units
— Park Subunits and Parkwide

Data Sources

— Desired Conditions: R. Guyette Fire History Studies and PJ
— Current Conditions:  Park Fire Management Plan

— Trend Data: R. Guyette Fire History Studies

Measures/Indicators
1. Frequency

2. Spatial Extent

3. Intensity




Natural Disturbances

ONSR: Fire Extent
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From: Guyette, R.P. and B.E. Cutter. 1997.
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Natural Disturbances
ONSR: Fire Frequency

Mean Fire Intervals (Years 1620-1700)
Ozark National Scenic Riverways

¢/ ONSR border

* Fire history sites
0 4 8

Interval @3 BN7 ENi5 EN35 ENS5 EN75 W95
(v) pms mms EE20 EN40 NGO ENE0 100
M1 ms ]9 25 EN45 EN6S BNSS 1125
M2 m6 910 EE30 ENS0 EN70 N9 [J126+

“Moan fire intervals incroase in 1-yaar increments from 1 to 10 and &-year increments from 1010 100

Reconstructed mean fire intervals are calculated from regression equations that include data
from 30 fire history sites, over 3000 dated fire scars, human population density,
topographic roughness indices, and surface fuels.

RP. Guyetis, M.C. Stambaugh (University of Missoui - Columbia), and D.C. Dey (U.S. Forest Servica), 2003

Mean Fire Intervals (Years 1701-1780)
Ozark National Scenic Riverways

Map Series 16-03
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e
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Reconstructed mean fire intervals are calculated from regression equations that include data
from 30 fire history sites, over 3000 dated fire scars, human population density,
topographic roughness indices, and surface fuels.

RP. Guystie, W.C. Stambaugh (Univeraity of Missour - Columbia), and D.C. Day (LS. Forest Servics)

Mean Fire Intervals (Years 1781-1820)
Ozark National Scenic Riverways

Map Senes 1603
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* Fire history sites
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Reconstructed mean fire intervals are calculated from regression equations that include data
from 30 fire history sites, over 3000 dated fire scars, human population density,
topographic roughness indices, and surface fuels.

RP. Guystia, M.C. Stambaugh (University of Missour| - Coumbia), and D C. Day (U.S. Forest Servios), 2003

Type of MFI

i

Period
1620-1700

Period

Period
1781-1820

1701-1780

Mean riparian MFI (modeled)

399 (28.3)

19.9 (14.5)

8.9 (6.9)

Mean upland MFI (modeled)

28.1 (23.5)

13.9 (12.1)

6.1 (5.8)

Mean MFI (empirical)

21.6 (12.7)

12.4 (9.5)

7.1 (7.1)

From: Guyette, R.P., M.C. Stambaugh, and D.C. Dey. 2003



Natural Disturbances
ONSR: Fire

e Fire Freguency @

e FIre Extent
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Quantifying Threats/Stressors
Provides Critical Context

Population Change in Watershed (1990-2000)
#/km?




Threats Quantified For Each Park

Aqriculture: Stream alteration:
Cropland Dams
Pasture/rangeland Major reservoirs
Row crop chemicals Headwater impoundments
Pasture chemicals Channelization
CAFO Distance to reservoir

Fragmentation

Human infrastructure: Discharge:
Population change LUST
Power lines Superfund sites
Pipelines TRI
Wells NPDES
Military sites Landfills

Impervious surface Waste water treatment

Transportation:
Airports
Length of road
Road — stream crossings
Length of Railroads
Rail — stream crossings

Mining:
Lead mines
Coal mines
Other mines

Oil & gas wells



Threat Examples

X+

L I

Hlal O .

Airports [ ] oNSR Boundary
Mines Rail Stream Crossings
Lead Mines = Road Stream Crossings

¢ Headwater Impoundments
= Certified Wells

Coal Mines
Toxic Releases

Point Source Discharges

_ Stream Size Class
Leaking Underground Storage Tanks

Headwater
Wastewater Treatment
— Creek
Landrilis Small River
Confined Animal Operations Large River
Names

-+ Airports +  Road Stream Crossings
¢ Toxic Releases ¢ Headwater Impoundments
®  point Source Discharges ¢ Certified Wells
Wastewater Treatment Stream Size Class
- N/A
c Leaking Underground Storage Tanks
Headwater
W RCRASites N
— Creek
Conf A Operatic

M Confined Animal Operations Small River

ﬂ Dems Large River
[___] EFmo Boundary GgatRiver

Rail Stream Crossings



Pesticide Applications

[_] onSR Eoundwry
Stream $ze Class
Headwecer
—— Creok
Sreall River
Laxge River
K& Pesticldls per Hectare
0
0-9.74
9.76-3974
I 976 - 6749

B > 150

[__] EFMO Boundary
Stream Size Class
[R12N
Headwater
— Creek
Small River

Large River

Great River

KG Pesticide Per Hectare
]
0-169
170-690

I o0- 2200

Bl o0



[___] EFMO Boundary

Other Th

Leaking Underground Tanks Per SKM

[_Jo

[ Jo-oooe
[om-ooie
B 0.7 - 003
| [ilacpy

Stream Size Class

AR,

Headwater
— Creek

Small River

Large River

Great River

reats: EFMO

[__] EFMO Boundary
Animal Feeding Op erations Per SKM
o
[ |oomot- 002134
[ 002135 00%ES
B oos70- 007014
I 00015 109254
Stream Size Class

A,

Headwater
— Creek

Small River

Large River

Great River

[__] EFMO Boundary
Waste Water Treatment Plants Per SKM
o
[ ]| 00ooo01- 0.002666
[ 7] 0002667 - D.005134
I 0005135 - 0.009721
I 0005722 - 0E67T 735
Stream Size Class

M4,

Headwater
— Creek

Small River

Large River

Great River



Major Issues/Findings

Ecosystem assessments are feasible
Require broad range of expertise
Must work closely with Park and 1&M staff

Many data limitations/gaps, particularly
ecological processes

Consolidating data and devising
baseline/desired conditions can be a nightmare

|&M data Is critical

Assessments will be significantly more
Informative Iin the future

NPS needs a data entry, management, analysis,
and reporting system
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