Welcome to the 1st Webinar in the Series
Monitoring & Assessment for Watershed Plans:
Identifying, Accessing, and Using Data
to Protect and Restore Indiana’s Waters
Each Monday in May at noon

Today’s Webinar:

Types of Monitoring and Assessment Data
and What They Mean

q Presented by Barry Tonning, Tetra Tech




Types of
Monitoring and
Assessment Data
and What They Mean




Top Two Questions for State
Water Resource Agency Personnel:

~ .

e \Where are the best
places to fish?

— Aguatic life support B
e [s my water safe to
drink?

— Human health
considerations
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Watershed planning &

e Watershed planning is
a weight-of-evidence
based cycle of
assessments and
actions to improve
water quality

e \What measures can we
use for assessments?



What should we monitor?

e Indicators that:
— Characterize the watershed

— Define and/or refine your
understanding of the
problem(s), such as water
quality criteria violations, etc.

— Show changes in targeted water
quality or habitat conditions




Measuring watershed health

T Measurements can be taken:
&\ e In the stream, river, lake, or
&, wetland
SO Along the bank area

| o Within the uplands regions

— Land uses/cover/mgmt practices
e Agricultural — crops & livestock
e Logging and mining sites
e Towns and cities




Measurements in the
stream oOr river



How scientists conceptualize the
variables affecting water quality:

Chemical Flow
Variables Regime

U [

Water Resource
L Integrity '

1”!\\

Biotic Habitat
Factors Structure

Energy
Source



Soil Moisture Regime Surface Inundation Regime

Groundwater Regime \ @EJEE Flow Fegime
A

Hydrologic
Competition/” Disease & Regime nH, ORP
Mutualism & Predation \_Parasitism Temperature i Salinity, Alkalinity, Hardn
Feeding \\) & & Diszalved Minerals
Reproduction ﬂ Biotic Chemlcal E Dissolved Gases
108 2 F'ruduatu:un Interactions FRESHWAT REiImE Radioactivity
@runture & @ TARGET Organic Compounds Turbidity
VIABILITY

k YWoory Di@rian CanDD

: Up/Daown-Gradient Continuity
Sunlight —»  Energy Physical €
i i -—\aterWetland-Land Connectivity
Organic Matter Inputs — Regime Habitat

/" A Sediment’Soill Hegime

Matural Thermal Discharges Qegmurphulugy >

" Modified from Karr et al. (1986,

Structural, functional, & other elements impacting water quality



Quick review of the most common (and
useful) in-stream water quality indicators

Figure 6: Monitoring Types and Pollutants or Conditions That They Measure
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Biological

Assesses:

« Structure and function of
aquatic communities

« Habitat, such as condition
of riparian vegetation

* Health and abundance
of aqualic species or
fish populations

Physical

Measures:

+ Temperature

+ Conductivity

+ Transparency

+ Total suspended
solids

Chemical

Tests for levels of:

» Pesticides

+» Organics

+ Metals (cadmium,
arsenic, elc.)

« Mutrients
(phosphorous,
nitrogen)

» Toxic materials in
fish tissue




The Effects of Siltation in Rivers and Streams

Sediment
abrades gills

'::::"
b\'.'.".&' N, Sediment blocks sunlight
o vl and reduces growth of

beneficial aquatic grasses.

Sediment suffocates fish Sediment reduces available

eggs and bottom-dwelling habitat where fish lay eggs

organismes. and other aquatic organisms
dwell.



How sediment is measured

Total suspended solids: part of
sample filtered; ~ 0.45 microns
(um) and larger weighed (mg/L)
Suspended sediment concentration:
same, but all of sample filtered
Settleable solids: Imhoff cone, 1 hr

Bedload sediment: Scour chains,
volumetric estimates

Suspended and bedload sediment:
both are added together
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Measured Sample Measured Value

Waste Water 70-2000 NTU
Final outlet sewage treatment plant 4-20 NTU

Well Water 0.05-10 NTU
Potable water 0.05-1.5NTU
Milk > 4000 NTU
Orange juice 300 -900 NTU
Primary sludge 6-3%(60 - 30 g/l)
Activated sludge 3-7 g/l
Recirculated sludge 6-8 g/l

Digested sludge 2-8%(50-80 g/l)



Target values for solids & turbidity

Parameter
Suspended
Sediment
Concentration
(SSC)

Target
Max: 25.0 mg/L

Range: 25.0-80.0 mg/L

Reference/Other Information

U.S. EPA recommendation for
excellent fisheries

U.S. EPA recommendation for good
to moderate fisheries

Total Suspended
Solids (TSS)

Max: 80.0 mg/L

Max: 30.0 mg/L

Range: 25.0-80.0 mg/L

Max: 40.0 mg/L

Max: 46.0 mg/L

Wawasee Area Conservancy
Foundation recommendation to
protect aquatic life in lake systems
IDEM draft TMDL target
Concentrations within this range
reduce fish concentrations (Waters,
1995)

New Jersey criteria for warm water
streams

Minnesota TMDL criteria for
protection of
fish/macroinvertebrate health

Turbidity

Max: 25.0 NTU

Max: 10.4 NTU

Minnesota TMDL criteria for
protection of
fish/macroinvertebrate health
U.S. EPA recommendation




DissoLVED OXYGEN CRITERIA

MiNiMUM AMOUNT OF QXYGEN MG/L
oF WaTer NEEDED TO SURYIVE BY SPECIES

. Striped Bass: 5-6

Dissolved oxygen: a
key water quality
measure

S x‘ff_‘f Yellow Perch: 5

Hard Clam: 5 : ,
g

1.6 Alewife Juveniles & Adults: 3.6
- Alewife Eggs & Larvae: 5

Milligrams of Oxygen per Liter of Water
el

Worms: | P
: OxvGEN: THE BREATH OF LIFE




Dissolved Oxygen Levels
Over 14?7 Check your test!

10-14 mg/L - excellent
7-10 mg/L - good
4-7 mg/L - fair

0-4 mg/L - poor




D O levels fluctuate
during the day




pH: an important parameter!

 Measures hydrogen ion strength
* Indicates acidity or alkalinity

 pH Is affected by:
— Geology (e.g., limestone)
— Acidic precipitation
— Disturbances (mine wastes) &
— Polluted runoff R
— Discharges




very alkaline—

ammonia —

pUre rain—

| beer—
pickle processing—

lemon juice—

very acid —

household Iye
— Dleach

Indiana
WQC

sea Water
distilled water

— £gg yolks
— (range juice
— Vinegar

— Dattery acid



Rainbow trout
(oncorhyncus mykiss)

Brown trout
(salmo trutta)

Brook trout
(salvelinus fontinalus)

Smallmouth bass
(micropterus dolomieu)

Fathead minnow
(pimephalus promelas)

Pumpkinseed sunfish
(lepomis gibbosus)

Yellow perch
(perca flavescens)

Bullfrog*
(rana catesbeiana)

Wood frog*
(r. sylvatica)

American toad*
(bufo americanus)

Spotted salamander*
(ambystoma maculatum)
Clam**

Crayfish**

Snail**

Mayfly**

opoiavaidi $iti
oaoAnvaid $HE

H

*embryonic life stage
**selected species

The importance of maintaining

acceptable pH ranges . . .

o
o

4
o

5.5

35

3.0



Nutrients: phosphorus & nitrogen

Lab analysis
required




Phosphorus

Major concern for inland
fresh waters

Sources include
wastewater plants (~ 1 -5
mg/l) and polluted runoff
(variable)

Runoff sources: dissolved
& particulate

Major portion from
cultivated fields (~ 75-
90%) is soil-based




Phosphorus

e Dissolved form is usually =@
less, but is IMMEDIATELY
bio-available to algae '

e Dissolved phosphorus
Increases in pastures,
reduced tillage fields

e Concentrations of >0.3
mg/| linked to water
quality impairment (.05
mg/| for lakes)




\igele[<lg

Nitrogen is measured as
nitrate (NO3) plus nitrite
(NO2)

Supports algae growth;
mostly a concern in
coastal waters

Drinking water limit is 10
mg/| (nitrate)

Ammonia toxic at very
low (~ .02 - .2 mg/|)
concentrations (higher
temp & pH = more NH3
ammonia, less NH4
ammonlum)




Target values for nitrogen & phosphorus

Parameter Target Reference/Other Information
Max: 0.633 mg/L U.S. EPA recommendation *

Ohio EPA recommended criteria for
Max: 1.0 ma/L Warm Water Habi_tgt (WWH) headwater
Nitrate-nitrogen C streams and Modified Warm Water

(NO3) Habitat (MWH) headwater streams

1.5 ma/L Dividing_ line between mesotrophic and
' eutrophic streams (Dodd et al. 1998)

10.0 mg/L IDEM draft TMDL target

Ortho-Phosphate; a/k/a

Soluble reactive phosphorus Max: 0.005 mg/L
(SRP)

Total Kjeldahl Nitrogen
(TKN)

Wawasee Area Conservancy Foundation
recommendation for lake systems

Max: 0.591 mg/L U.S. EPA recommendation *

Max: 0.076 mg/L U.S. EPA recommendation

Dividing line between mesotrophic and
0.07 mg/L eutrophic streams (Dodd et al. 1998)
_ Ohio EPA recommendation to protect
Max: 0.08 mg/L aquatic biotic integrity in WWH
Max: 0.3 mg/L IDEM draft TMDL target

Total Phosphorus




Conductivity

water's ability to conduct electricity
The higher the number, the poorer the quality.
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Temperature: different ranges for
different biological functions

Species Max. Weekly Max. Temp. for Max. Weekly Max. Temp.
Average Temp. for Survival of Short Average Temp. for Embryo
Growth (Juveniles) Exposure (Juveniles) | for Spawning? SpawningP

Common carp

Channel catfish

Largemouth bass

Rainbow trout

Smallmouth bass




a MEMI Data - Microsoft Internet Explorer provided by BellSouth
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File Edit Miew Fawvorites Tools Help
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e

J <}:|Back - * - @ ﬁ | @Search @Fawrites @Histury | %v @ -

J.ﬁ.ddress IE http: ffinfotrek.er.usqgs. govfservietfpage?_pageid=202,204, 11608 _dad=portal302_schema=PORTALSO

| @en ||inks >

é @ National Environmental Methods Index

Search HEMI

NEMI Beta Version

Quick Search

Advanced Search

General Search

Reqgulatory Search

Browse Methods

H Search NEMI
m Home
M Disclaimer
What is NEM?
m Background
M Present & Future
B What's New?
® Method Submission

Other Information

B Method Selection
Advisar

m Links of Interest
B Feedback

Help/FAQ

MEMI is currently
Tumded by:

SEPA

United States
Environmental Profection
Agency

=USGS

U.5. Geclogical Survesy
Water Rescurces Division

1. Search by analyte name About the search options

1-A. Use this option to search the
database for an analyte name,

Analyte search |

1-B. If you know the exact spelling of
an analyte, enter it here to quickly
retrieve, compare, and contrast a list of
methods in MEMI.

MEMI Cluick Search

Mote: Spelling must be exact for option #1-B to
wark, If wou do not know the exact spelling,
use either Option #1-4 above or click on the
"Advanced Search" tab which allows you to scroll
through the analyte names.

2. 5earch by analyte CAS* number

Search using analyte code {(*usually the
CAS number for chemicals; may be an
identifier from another system in some
cases. Meed to include dashes in Cas

number; i.e., 14737-55-87,

+ Quick search: Three choices:
1) Search by analyte name;
(2% search by CAS number;
and {33 search by method
number from a dropdown list,

« Advanced search: presents
more options, including a
drop-down list from which to
select analyte name, as well
as the ability to limit methods
returned based on detection
level, method source, and the
analytical instrumentation
used,

« General search: Look for
methods under general
categaories, including media
{air, water, soil, etc.),
subcategory (organic,
radiochemical, etc.}, source
(EPA, USGS, etc.), or
instrumentation,

+ Requlatory search: Need 3
method approved for drinking
water or wastewater
regulations? Start here.

- Tlm Misamsssr— PR T R Y P

Metal
monitoring info
is available at
the NEMI web
site
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Fish consumption
advisories — based on

fish tissue analysis

EATING FISH

Is it Safe to Eat Your Fish?

e 2 ~

e

Blusgllls can make a tasty—and healthy—meal,

ating recrcationally caughe fish from Ind:ana warers can be a

healrhy and tasty activiey when you have the proper informa-

tion. I'he following secrion should alleviate mast anglers’
concerns about eating wikl-caughe fsh.

15 all about a g to contaminants over time.
The two contuminants that deive the fish consunsption adyvisory are
mercury and polychlorinared biphenyls (PCHs). Both contaminants
are penerally persistent In the environment ar very bow levels where
they do not pose a health risk from direct contact with the waes
however, both contaminants accumulate In fish tissue. e Aok rhsne
contaminint amonnss wre wot mearly kigh enough to muke bunsions sick
from fuse one meal or even reveral mieals. If 11 was percelved it shey
wwre, there would be a ban on consumiing fish, viot fuir an advirory.

The risk of sating contaminated fish manifests itself over time.
The conaminants accumulace in human rissue like thev do in fisk
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Indiana State

ISDH Home = Reports and Statistics - A-Z == = Fish Consumption Advisory

Fish Consumption Advisory

2009 Indiana Fish Consumption Advisory Complete Report [

Indiana Department of Natural Resources
DNR's 2009 Fishing Guide

EPA

Interactive site with games and educational materials to help children and their parents choose the

healthiest fish to eat.

Purdue University

Nutrition experts at the West Lafayette campus provide health education materials to the public, with an

emphasis on targeting the sensitive population of childbearing age women and young children.

Sensitive Population General Population

Women of childbearing years, nursing mothers,
and all children under age 15 may eat:

Unlimited consumption: None

1 meal per week:

largemouth bass <12 inches

smallmouth bass <12 inches

spotted bass <10 inches

rock bass <8 inches

crappie species

sunfish species <9 inches

walleye/sauger <14 inches

channel catfish <22 inches

flathead catfish <18 inches

northern pike <20 inches

freshwater drum <14 inches

buffalo species <18 inches

redhorse species <19 inches

white/striped bass <13 inches

Any fish species listed as Group 1 for the sensitive
population from a waterbody in the site-specific
guidance table

1 meal per month:
largemouth or smallmouth bass =12 inches
spotted bass =10 inches

winallasyvrosicsrimar =44 inrhac

Men and women beyond their childbearing
years may eat:

Unlimited consumption: Any species under
the size class listed as a Group 1 in the site-
specific guidance table.

1 meal per week:

All black bass (smallmouth, largemouth, and
spotted)

walleye or sauger <25 inches

channel catfish

flathead catfish

northern pike

freshwater drum <23 inches

rock bass

crappie species

sunfish species

buffalo species

redhorse species

white bass

striped bass

carp (rivers and streams) <15 inches

Any fish species listed as Group 2 for the
general population from a waterbody in the site-
specific guidance table

1 meal per month:
walleye/sauger 25 inches
northern pike 41 inches

Frochwuwmatoar A =2 inrhac




Bacteria — a human health
threat. Most programs now
measure E. coli bacteria
“colony-forming units” per
100 milliliters of raw water
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Water quality criteria for Indiana surface waters

Parameter Target
el 1WAl hI-EMRange between 0.0 and 0.21 mg/L depending
upon temperature and pH

Min: 4.0 mg/L Max: 12.0 mg/L

DISS\ S MO [SaMMin: 6.0 mg/L in coldwater fishery streams

(DO) Min: 7.0 mg/L in spawning areas of coldwater
fishery streams

Max: 235 CFU/ 100mL in a single sample
Max: Geometric Mean of 125 CFU/ 100mL
from 5 equally spaced samples over a 30-day
period

Nitrite-N + Max: 10 mg/L in waters designated as a
Nitrate-N drinking water source

Dependent on time of year and whether
stream is designated as a cold water fisheries

Temperature



Assessing biota and habitat




Macroinvertebrate analysis:
inexpensive & comprehensive

Hellgrammite Larva  Dobsonfly Adult Mayfly Adult
| Mayfly Larva

Dragonfly Larva :
Stonefly Adult Dragonfly Adult



Organisms can be categorized according
to their tolerance for pollution or poor
habitat conditions

Mid Rage



Macroinvertebrate Identification Key

GROUP 1 - Very Intolerant of Pollution |
_ wery .'-"'- makes A case from
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i " r ane end is —— e Y
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Other biological indicators




Symptoms of lower quality

Bigger percentage of
tolerant species

_ower proportion of
predators

_I i g h e r n u m be rS Of This fish may also be referred to as noble fish, speckled amur, or lake fish.

Hypophthalmichthys nobilis
ormerly known as A “hthys nobilis but that is no longer its

- ;
" 144 accepted scientific name. It belongs to the Cyprinidae family, which is the carp
minnow family. Q ;

DISTRIBUTION
bighead carp native to China.

Greater proportion of

the United States. Bighead
carp are found throughout

exotics (invasive species) el

More DELTs — deformities, [Eicacl Sty
eroded fins, lesions, tumors

Aquatic Invasive Species

BIGHEAD CARP




News MNew Mapper and Experimental Real-Time Web Service - updated August 2009
USGS Real-Time Water Data for Indiana

NOTE:USGS Indiana historic, recent, and real-time data will continue to be provided in Eastern Standard Time.

Flow-duration tables and other streamflow statistics for selected gaaing stations are available on another web paage by

Why is flow important?

Select sites by number or name

-— Predefined displays —— Group table b
Introduction |l - no grouping - ¥

Daily Streamflow

Conditions
Select a site to retrieve data and station Statewide Streamflow Table
information.
Honday, August 31, 2009 12:30ET

. Real-time data typically are recorded at 15-60 minute intervals,
stored onsite, and then transmitted to USGS offices every 1 to 4
hours, depending on the data relay technique used. Recording
and transmission times may be more frequent during critical
events. Data from real-time sites are relayed to USGS offices via
satellite, telephone, and/or radio and are available for viewing
within minutes of arrival.

All real-time data are provisional and subject to revision.

Build a custom summary table for one or more
stations.

. Build a custom sequence of graphical or tabular
Build Sequence data for one or more stations.

Flow data at US Geological Survey web site:
http://waterdata.usgs.gov/nwis/rt

Build Table

Tha —~alerad Aate ~ R



Temperature,
flow, and
some water
quality data
iS available at
{[SRUNIEN
web site




Siltation and
other structural
(physical)
aspects of the
stream affects
habitat

Optimal

Suboptimal

Marginal




Stream Bottom Structure & Critter Cover
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" Embeddedness

Poor Range







Sediment Deposition







Channel Alteration




Poor Range

Frequency of Riffles




Indiana’s
ualitative
Habitat
Evaluation
Index
IS based on

Ohio’s approach

http://monitorin
protocols.pbwor
s.com/f/IDEM+

HEI+SOP.pdf

IDEM\E logical Studies QHEI (Qualitative H.

Sample # ___bioSample # Stream Name Location

I [
Surveyor Sample Date  County Macro SampleType ] Habitat
[ \ I | | complete QHEI Score EJ

1-Substrate (20 points maximum) Substrate Score: ||
Check 1 Predominant Pool & 1 Predominant Riffle Substrate Quality (check oniy 1, or check 2 and AVERAGE
Check all that are present P=Pool, R=Riffle Substrate Origin
Predorninant Present Predominant Prssent 1 Limestona(1} [ Hardpan(0) [ ILacustri ne(0)
PR [rins(ry [TIsandstone(0)  [_Ishale(-1)
I—J DBIdrsISlabs(w) C10) D DHardpan(tt) EI I:I [Cwetiandsfo)  LIRip/Rap(0) [coal fines(-2)
[0 goudersie) L[] [ I petritus(ay 10 Silt Cover Embeddedness
[ ][ Icobble(8) [ L1 I Muck(2) i [T silt heavy(-2) [CExtansive(-2)
LI laravel(r) [ L1 Isingz) | [ silt moderate(-1) [Imoderate{-1)
Tl I sand(s) o0 T stuagety (1001 L_Isilt normal(0) [ Low/Normal(0)
[0 Cedrock(s) ol CI rtifiiatioy 1] LI silt free(1) [_INone(1)
NOTE: ignore sludge originating from point |1 >4 substrates present(2)
sources; score based on natural substrates Comments: I
2-Instream Cover (20 points maximum Instream Cover Score: |
Type {check ALL that appl Amount (check only 1, or 2 and AVERAGE)
[“lundercut banks(1) Clpeep poois(2)  Lloxbows(1) _Extensive >75% (11)
DOverhanging vegetation(1) DRootwads(ﬂ quuatic macrophytes(1) [Imoderate 25-75% (7)
1 Shallows(in slow water){1) [l Boulders(1) L] Logs and woody debris{1) O Sparse 5-25% (3)
URonlmats(ﬂ Comments: 5 ) o | f_]NearIy absent <5% (1)
3-Channel Morphology (20) _check only one per category, OR two and AVERAGE) Channel Score: Cl
Sinuoesity Development Channelization Stability Modifications/Other
[High (4) [exceltent(7) [ INone (8) " IHigh (3) __Isnagging [impouna
[Cmoderate (3) eood {5) ["TRecovered (4) | IModerate (2) [IRelocation [lislands
[CLow (2) [_IFair (3) {_IRecovering (3) ClLow (1) [lcanopyRemoval [ ILeveed
[[INone (1 [ Ipoor (1) [ IRecent or no recovery (1) ﬂDredgmg [IBank shaping
Comments: | [Jone side channel modifications

4-Riparian Zone & Bank Erosion (10 points maximum) Riparian Score: |

Left/Right banks locking downstream (For each category, check only one per bank, OR two per bank and AVERAGE].

Riparian width ErosioniRunoff-Floodplain quality {past 100 ft Riparian Bank Erosion
L R [perbank] R {most predominant per bank) LR L R (perbank
LI 'wide >50m (4) L1l IForest, Swamp (3) " [Clconservation Tillage (1) ||| INone or littie (3)
[ Moderate 10-50m (3) | [ Shrub or OId field (2) I [ Urban or Industrial (0) [ CIModerate (2)
[ O Narrow 5-10m (2) _' LResmentlal Park, New field (1) ] EMining, Construction (0) O LHeavy;‘Savere (1)
o Very narrow <5m (1) _l CiFenced pasture (1) L ‘JOpen Pasture/Rowcrop {0)
L1 None (0} Comimnents: i )
5a-Pool/Glide Quality (12 points maximum Pool/Glide Score: ||
Max pool depth {check one Morpholo check only one Pool/Run/Rifile current velocity (check all that apply)
L ls1m (8) OR check two and AVERAGE) [IEddies (1) Crorrential (-1)
[lo.7-1m (4) [ Pool width > riffle width (2) [rast (1) [interstitial {-1)
lo.4-0.7m (2) [ Pool width = riffle width (1) [ Moderate (1) [intermittent (-2}
[1o.2-0.4m (1) [ Pool width < riffle width (0) [ Islow (1) [INo pool {0}
[[1<0.2m {pool=0) Comments: |
5b-Riffle/Run Quality (8) (check only one per category, OR two and AVERAGE) Riffle/Run Score:
Riffle/run depth {check one) Riffle/run substrate Riffle/run embeddedness
__IGenerally>10cm, Max>50cm (4) [_Istable-e.g. cobble, boulder (2) [ JExtensive (-1) [ Normal/Low (1)
! Generally>10cm, Max<50cm(3) [_IMod. stable-e.g. pea gravel (1) [_IModerate (0} [_None (2)
DGenerally 5-10cm (1) |_Unstable-e.g. sand, gravel (0) [ INo riffle 0}
UGanerallyf5cm (riffle=0) Comments: I ‘
6-Gradient (10 points maximum) Gradient Score:
Average width.’i | (meters Gredfent:rw |{ft/mile Drainage Area:| T |(square miles)
Comments: \ - ) o 1
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Qualitative Habitat Evaluation Index

e Substrate — stream bottom & composition

e Instream cover

e Channel morphology — shape and alterations
e Bank erosion & riparian zone

e Pool and glide quality I
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-Substrate l‘iii cints maximum

e Riffle quality
e Gradient
e Human impacts
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I. Substrate (Bottom Type) Score:
i b) “Smothering”
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c) “Silting”

ze and Larger

v

Hoosler
Riverwatch

QHEI form R A
summarizes S—— " g

IV. Stream Forests & Wetlands (Riparian Area) & Erosion

Score: [N
a) Width of b) Land Use - Mostly: c) Bank Erosion - || d) How Much of
th e Sa m e Riparian Forest & l:‘ Forest/Wetland I:I !

Typically: Stream is Shaded?
Wetland - Mostly: | et

Shrubs : l:‘

arameters ... e | J

None
3 y Urban/
0 pt '

Industrial
2 pt t

V. Depth & Velocity Score: N
a) Deepest Pool is At Least: k ALL The Flow Types That

D M
_ ai A : :;tr:en-m D ”E"
6 pt

t
1 pt
V1. Riffles/Runs (Areas Where Current is Fast/Turbulent, Surface May Be Broken) Score: -
a) Ri_ffleszuns Are: b) Riffle/Run Substrates Are:

l:‘ Fist r Larger Smaller Than
- N Fingernails «
7pt 0 pt
aller Than Fist

You See (Add Points):

4 pt

www.HoosierRiverwatch.com



Measurements along
the bank area
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Bank Stabllity
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Riparian Vegetative Zone Width




Summary: types of data needed
for holistic assessments

e Chemical

— DO, pH, nutrients,
metals, pesticides

e Physical

— Flow, temp, turbidity,
habitat, pool/riffle

e Biological

— Indices of biological
integrity, macro
invertebrates, bacteria,
riparian cover




Future Webinars in this Series

May 10: Which Data Are Important and Why?

May 17: Using Data to Support Watershed
Protection and Restoration Decisions

May 24: Dealing With Uncertainty In
Watershed Assessments

Information and Registration at

http://www.purdue.edu/watersheds: Click on the “Webinars”
tab



http://www.purdue.edu/watersheds

