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and Nonpoint
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Barry Tonning

Tetra Tech

Downstream?




Uses of Rivers

* Common Designated Uses
— Cultural uses
— Swimming (primary contact)
— Boating (secondary contact)
— Fishing (secondary contact)
— Fish habitat (aquatic life support)

— Water supply (drinking, ag,
industrial, etc.)

Assessing Streams and Rivers:
Macroinvertebrate analysis — inexpensive &
comprehensive
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Organisms can be categorized according to their
tolerance for pollution or poor habitat conditions

~

Mid Range

See: www.epa.gov/bioindicators/html/benthosclean.html

GROUP 1 TAXA CODE GROUP 2 TAXA CoDE GROUP 3 TAXA coDE
WATER PENNY LARVAE X DAMSELFLY NYMPHS BLACKFLY LARVAE
MAYFLY NYMPHS DRAGOMNFLY NYMPHS X AQUATIC WORMS X
STONEFLY NYMPHS CRAME FLY LARVAE MIDGE LARVAE
DOBSONFLY LARVE X BEETLE LARVAE POUCH SNAILS X
CADDISFLY LARVAE CRAYFISH X LEECHES
RIFFLE BEETLE ADULTS SCUDS
OTHER SNAILS X CLAMS X
SOW BUGS /ISOPODS
Number of taxa present 3 Mumber of taxa present 3 Number of taxa present 2
Times index value of (3) = 9 Times index value of (2) = 6 Times index value of (1) = 2
L Cumulative Index Valua I 17 I
o BIOLOGICAL QUALITY ASSESSMENTSCALE
EXCELLENT
I 1 I 11 1 1
25 [30.

ASSESSMENT TEAM




Moving from the
biological to the
physical: siltation
and other
structural
(physical) aspects
of the stream
affects habitat

Suboptimal

Marginal




Stream Bottom Structure & Critter Cover
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Sediment Deposition

ptimal Poor Range




Channel Alteration

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SUREVEY
TIME AM ™M
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

2. Pool Substrate
Characterization

3. Pool Variability

SCORE

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags.
submerged logs, undercut
s, cobble or other
stable habitat and at stage
full colonization
potential (le
that are not nev
mot fransient)

full colonization potential:
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
vet prepared for
colonization (may rate at

10-30% mix of stable
habutat; habitat
availability less than
desirable; substrate
frequently dismarbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18

ubstrate
materials, gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand, mud.
or clay: mud may be
dominant; some root mats
and submerged vegetation
present.

All mud or clay or sand
bottom; little or no root
mat; ne submerged
wvegetation.

Hard-pan clay or bedrock:
no root mat tation.

20 19 18

17 16

Even mix of large-

small-shalloy
pools present.

15 14 13 12 11

Majority of pools large-
deep; very few shallow.

Shallow poels much more
prevalent than deep pools.

20 19 18




Measurable indicators for assessing
conditions along the bank area
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Bank Vegetative Protection

Optimal Poor Range

Riparian Vegetative Zone Width

Poor Range
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8. Bank Stability
(score each bank)

SCORE __ (LB)
SCORE __(RB)

9. Vegetative
Protection {score
each bank)

Mote: determme left
or right side by
facing downstream.

SCORE __ (LB)
SCORE __(RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE __ (LB)
SCORE ___(RB)

Banks stable; evidence of
erosion of bank failure
absent or minimal; hittle
potential for future
problems. =3% of bank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 3-30% of bank in
reach has areas of erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; lugh
erosion potential during
floods.

Unstable; many eroded
areas; "raw” areas
frequent along straight
sections and bends:
obvious bank sloughing:
60-100% of bank has

onal scars.
Left Bank 0 9 8 7 6 3 4 3 2 1 0
Right Bank 0 9 8 7 6 5 4 3 2 1 0

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
of nonwoody
macrophytes; vegstative
disruption through grazing
o mowing minimal or not
evident; almost all plants
allowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented:; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stmbble
height remaining.

50-70% of the streambank
surfaces covered by
wvegetation; disruption
obwvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation:
dizruption of streambank
vegetation 1s very high;
vegetation has been
removed to

5 cenfimeters or less in
average stubble height.

Left Bank 0 9

A
("]

()
=
=}

Right Bank 0 9

Width of nparian zone

18 meters; human
activities (1Le., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally.

n
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Width of oparian zone §-
12 meters; human
activities have impacted
zone a great deal.

()
=
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Width of riparian zone =6
meters: little or no
riparian vegetation due to
buman activities.

Left Bank 0 @ 8 7 6 5 4 3 2, 1 0
Eight Bank 0 9 8 7 6 3 4 3 4 1 0

Stream Visual Assessment Protocol (NRCYS)

One assessment tool provides basic s
health evaluation.

Scores are assigned for the following:

Channel condition
Riparian zone width
Canopy cover

Hydrologic alteration
Bank stability
Water appearance

Stream Visual
Assessment Protocol

Nutrient enrichment Manure presence
Salinity Fish movement barriers
Instream fish cover Pools and riffles
Invertebrate habitat Macro invertebrates

http://www.ncg.nrcs.usda.gov/pdf/svapfnl.pdf




LONGITUDINAL, CROSS-SECTIONAL and PLAN VIEWS
of MAJOR STREAM TYPES
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The Key to the Rosgen Classification of Natural Rivers

MODERATELY  Raiic
l [BJTRBJCHEJ (1_4_7_2’] [ BLIGHTLY ENTRENCHED ( Rase = 2.2 }]

LOW MODERATE to] MODERATE Vary LOW MODERATE to HIGH ary HIGH Highly
mﬂlh,‘l:hpihRaﬁﬂ HIGH wWiD Width / Depth Ratio Width ¢ Width ¢ Depth Wanable
(=12) (=12} (=12} (<12} (>12) (>40) W/ D Ratio
[]

v v ¥
[ ow ] Emnﬂu‘rE] {MOEERATE] E MCDERATE } { ] DERATEhnHIGH
SINUCSITY || SINUOSITY || SINUCSITY SINUOSITY smuosn'v SINUCSITY
- (<12) (=12} (> 1.2 (>12) (15} (>12)

Slope Range Slope Range

04- | [0z o.02- - | [om-
0,089 02 || lome| 02| | [ooss]| |00z | <000

KEY to the BOSEEN CLASSIFICATION of NATURAL RIVERS. As a funchion of the “continuumn of physical variables' within shearm

reaches, values of Enfrenchment and Sinuosity ratios can wary by +/- 0.2 units; while values for Width [ Depfh ratios can vary by +/- 2.0 units.
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ser Resources  M@tIONal Water Information System: Web Interface

Mews: Awailable Mow in WISWeb

USGS Real-Time Water Data for California

--- Predefined displays --- Select sites by number or name
Introduction “ | —nogrouping— v

Daily Streamflow Conditions

Select a site to retrieve data and station information.
Tuesday, August 28, 2007 16:30ET

Statewide Streamflow Table

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

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

Build Table Build a custom summary table for one or more stations

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

Build Sequence

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

Gage height, feet

Tenperature, water, degrees Celsius

13,88

12,50

12.80

11.50

11.88

10.50

108.80

USGS 67164500 Arkansas River at Tulsa, 0K USGS 07164588 Arkansas River at Tulsa, 0K
886808

Discharge, cubic feet per second

10000 A A ~ * [
N o
7

7000

Jul 82 Jul 83  Jul 84 Jul 85 Jul 86 Jul 87 Jul 88 Jul 89
=---- Provicional Data Subject to Revision ----

Jul 82 Jul 83  Jul B4 Jul 85 Jul 86  Jul @7 Jul 88 Jul B9

—--— Provisional Data Subject to Revision -—-- £ Hedian daily statistic {42 years} —— Discharge

USGS 871645688 Arkansas River at Tulsa, 0K

Click on established
monitoring sites for
info on flow and

other parameters for

rivers

Jul 82 Jul 83  Jul 84 Jul 85 Jul 86 Jul 87 Jul @8 Jul B9

) isional Data subject to Revigion =—-—-
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Measuring Water Quality Indicators

We can define what we want to
use the water for (designated
uses)

We can measure how clean the
water has to be to support those
uses (water quality criteria)

We can measure what the water
guality is now (ambient water
quality conditions)

Then, we can compare . . .

Physical, chemical, and biological factors are most often
measured, but flow and energy (mostly sunlight) can be
Important considerations

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

Biological Physical Chemical

Assesses: Measures: Tests for levels of:

+ Structure and function of + Temperature * Peslicides
aquatic communities » Conductivity « Organics

+ Habitat, such as condition + Transparency « Metals {cadmium,
of riparian vegetation + Total suspended arsenic, efc.)
Health and abundance solids * Nutrients
of aquatic species or (phosphorous,
fish populations nitrogen)

+ Toxic materials in
fish tissue




Water quality measurement categories

Chemical How
Variables Regime:

Water Resource
Integrity

Biotic Habitat
Factors Structure

Soil Maisture Regime Surface Inundation Regime

Grounchwater Regime \J‘Sy‘aceFluwRegime

Hydrologic
Competition  Disease & Regime pH, ORP
Mutualisrm . & Predation  Parasitism

Temperature Salinity, Alkalinity, Hardness
3 Diszalved Minerals

Feeding
Repraduction ~—3,] Biotic Chemical (/E Dissolved Gases
___y| Interactions Regime € . ..
1¢ & 2* Production FRESHWATER Radioactivity

po

Organic Compounds

TARGET
VIABILITY

Target Structure & Composition Turhidity

‘ WugyDebris Riparian Canopy

- Up/Down-Gradient Continuity
Sunlight Energy Physical €
Regime Habitat  [€—Wateretland-Land Connectivity
COrganic Matter Inputs ﬂ

Sediment/Soil Regime

Matural Thermal Discharges Geormorphology

* Modified from Farr et al (1986).
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Soil Moisture Regime Surface Inundation Regime
MeaSU rable Groundwater Regime \ /
parameters \ 4

Hydrologic
Competition  Disease & Regime pH, ORP
Mutualism . & Predation  Parasitism

Feeding

Reproduction ——3| Biotif:
° & 2° Production = ! Interactions

Target Structure & Composition

Sunlight j Energy
Qrganic Matter Inputs ReQIme

Chemical Dissolved Gases
Regime (—_( o
FRESHWATER Y Radioactivity
TARGET rganic@umpuunds Turbicity
VIABILITY

Matural Thermal Discharges

* Modified from Earr et al {1986).

Salinity, Alkalinity, Hardness

Temperature l / ' .
& Dissolved Minerals

\Wao y Debriz _ Riparian Canupy

UprDwn Gradient Continuity
Physmal
Habitat (——Water—WetIand-Land Connectivity

Sediment'Soil Regime
Geomorphology

Common NPS

Sources of nutrients to lakes

e
Septic systams
Lawn and garden
fertilizers

Pat wastes

Farm animals

pollutants: nutrients

Industrial
waste

Stormwater
runoff

Manura spreading <

Crop fertilizing

15



Nutrients

Most inland fresh waters
will “bloom” with algae
when phosphorus is
added.

Bacteria that decompose
algae suck dissolved

oxygen out of the water,
and can lead to fish kills

3 NEMI Data - Microsoft Internet Explorer provided by BellSouth

File Edit ‘iew Favorites Tools Help

= ES

K<

Gack - = - (D) 72t | (G search  [GFavorites MHistory ‘ Y = -

address [&] hitp: ffinfotrek.er usgs.gov/servit/page?_pageid=202, 204, 11608,_dad=portal308_schema=PORTALS0

| @eo |JL|nks =

NEMI Beta Version Search HEMI

m Search NEMI

Quick Search | Advanced Search | General Search

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

Analyte search

m Disclaimer

m Background

m Present & Future
H What's New?

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

® Method Submission methode in NEMI.

Other Information

B Method Selection

LNy NEMI Quick Search
B Links of Interest

H Feedback

Help/FAQ

Mote: Spelling must be exact for option #1-B to
work, If you do not know the exact spalling,
use either Cption #1-A above or dick on the
"sduanced Search” tab which allows you to scrall
thraugh the analyte names,

2. Search 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., 14797-55-8),

MEMI is currently
funded Dy

Regulatory Search

E National Environmental Methods Index

®m Home 1. Search by analyte name About the search options

Quick search: Three choices:
{1} Search by analyte name;
{2) search by CAS number;
and (3} 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
categories, including media
{air, water, soil, etc.),
subcategory {organic,
radiochemical, etc.), source
{EPA, USGS, etc.), or
instrumentation,

Regulatory search: Need a
method approved for drinking
water or wastewater
regulations? Start here.

S Memernee AAndlamde mmm

Browse Methods

monitoring info is

Nutrient
available at the

NEMI web site

www.nemi.gov

=}

Done

[ [ 4@ tnternet

[98% ik | B EL @ & [SIBE soiem
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Farm

animal

wastes
Septic _
3 pet waLs'ias Misconnected

sanftary sewers

Stormwater
runotf

T :
N \f\/«.}‘f\ 4 BEERENE it ~F 7
LA /--‘_: "’."':_'/r':‘._ JN I

-
PN
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Pipe from septic tank to
ditch

Fairly common for older,
rural homes

Direct discharges to
creeks, field tiles/drains,
ditches should have
NPDES permit coverage

Most programs measure fecal
coliform bacteria “colony-
forming units” per 100
milliliters of raw water, or E.
coli counts

18



sediment
| i

Photo courtesy of USDA NRCS



The Effects of Siltation in Rivers and Streams

Sediment
abrades gills

Sediment blocks sunlight
and reduces growth of
beneficial aquatic grasses.

Sediment reduces available
habitat where fish lay eggs
and other aquatic organisms
dwell.

Sediment suffocates fish
eggs and bottom-dwelling
organisms.

Turbidity meter, imhoff cones, and secchi disk for
measuring suspended solids & water clarity




-

TURBIDITY (NTUs)

-

RELATIONAL TRENDS OF FRESH WATER FISH ACTIVITY TO TURBIDITY VALUES AND TIME

100,000

REDUCED GROWTH
RATES DETECTED

DELAYED HATCHING RATES

LONG-TERM REDUCTION
IN FEEDING SUCCESS

HOURS

D&Y'S

WEEKS MMONTHS

TIME —

Other measures:
dissolved oxygen

Milligrams of Oxygen per Liter of Water

DissoLVED OXYGEN CRITERIA

MinimuM AMOUNT OF OXYGEN MG/L
of WaTer NEEDED TO SURYIVE 8Y SPECIES

B Striped Bass: 56
T =3

m American Shad: 5
i

White Perch: 5

Yellow Perch: 5

- .I.-.|ard Clam: 5
ﬂ""f.%-(

Fa
Alewife Juveniles & Adules: 3.6
Alewife Eges & Larvae: 5

S

Blue Crab: 3

Bay Anchovy: 3

Ox¥GEN: THE BREATH OF LIFE

21



Other measures:

very alkaline— L household Iye

« Measure of hydrogen — bleach

ion concentration

Typically 6.5 s.u. to 9.0
egg whites—

S-U. needed for most swimmingpgugul water—
biota .
Determines the pure rai

- beer—
solubility and pickle processing—
bioavailability of lemon juice—
various chemicals

ammonia—

— sea water
— distilled water

egg yolks
— orange juice
— Vinegar

very acid— — battery acid

EE BN N
7.0 7.5t
.F.','“ lut” B

5.5
30 0r RANGE b
.8 L




Other measures: conductivity

water's ability to conduct electricity
The higher the number, the poorer the quality.

<]

'
(7))
=
()
=3
2
D
=
3

e
Q

with ATC

TDSTestr 3~

CondUCtiVity metel’ (and you get a thermometer!)

) ST

Greyasid |[@M Seo pue |
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Summary

 Lots of ways to characterize water bodies
— Biological indicators
— Habitat surveys
— Geomorphic assessments
— Chemical parameters

» Polluted (nonpoint source) runoff is one of the biggest
problems in California and nationwide
— Nutrients: cause algae growth & oxygen depletion
— Pathogens: bacteria can cause illnesses
— Sediment: smothers habitat, muddies the water, lots of sources
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