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Our nation's waters are monitored by state, federal, and local agencies, tribes, universities and

What is Nonpoint Source?
volunteers. Water quality data are used to characterize waters, identify trends over time, identify

Sypes ol MoRpoRIE e emerging problems, determine whether pollution control programs are working, help direct pollution
Beyond Basics control efforts to where they are most needed and respond to emergencies such as floods and spills.
Education and Outreach
Nonpoint sources of water pollution are both diffuse in nature and difficult to define. Water quality
Lo monitoring for nonpoint sources of pollution includes the important element of relating the physical,
Technical Guidance chemical and biological characteristics of receiving waters to land use characteristics. Without current
Shlath information, water quality and the effects of land-based activities on water quality cannot be
E:;st,s Forums, and assessed, effective management and remediation programs cannot be implemented, and program
success cannot be evaluated.
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Additional Resources

Monitoring and Evaluating Nonpoint Source Watershed Projects: An update to the 1997 guidance, this
— guidance is written primarily for those who develop and implement monitoring plans for watershed
projects management projects, or to evaluate the technical merits of monitoring proposals. EPA-841-
R-16-010

Success Stories

Ongoing Nonpoint Source
Work

Monitoring Guidance for Determining Effectiveness of Nonpoint Source Controls, Final: (1997) This
guidance addresses design of monitoring programs to assess water quality to determine impacts of
nonpoint sources and effectiveness of best management practices (BMPs) used as controls. EPA-841-
B-96-004

GRTS

Tribal 319 Grant Program

National Water Quality Handbook: (2003) E<t Covers statistical design, variable selection, sampling

Contacts for NPS Programs
in Your Area location, sample analysis and much more.
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This guide is written primarily for those who develop and implement monitoring plans for watershed
management projects, but it can also be used by those who wish to evaluate the technical merits of
monitoring proposals they might sponsor. It is an update to the 1997 Monitoring Guidance for

Beyond Basics Determining the Effectivensss of Nonpoint Source Confrols (EPA 841-B-96-004) and includes many
raferences to that document.

What is Nonpaint Source?

Types of Nonpoint Source

Kids

319 Grant program for
States and Territories

Practice Data 5et

Thers are excercises in the manusal, here is a set of sample data to work with Sample Data (3pe 171K
GRTS

Tribal 319 Grant Program Monitoring Cost Worksheets

Contacts for NPS Programs These work sheets supplement Chapter 9 Monitoring costs
in Your Area

« monitoring cost estimation -master {5 pp, 1 MB)
+ monitoring cost estimation - simple.xlsx (24 pp, 827 K)

Monitoring Guide

You will need Adobe Reader wo view some of the files on this page, See EPA's About POF page to lsam mars,

« Monitoring and Evaluating Nonpoint Source Watershed Projecs
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uments/nps_monitoring_guide_may 2016-combined_plain,pdf
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Monitoring and Evaluating Nonpoint
Source Watershed Projects

Addresses the following gaps in the 1997 Monitoring
Guidance for Determining the Effectiveness of Nonpoint
Source Controls (EPA 841-B-96-004)

e Details on monitoring designs

e Details on monitoring equipment
e Biological monitoring applications
e Pollutant load estimation methods

 Photopoint monitoring
e Cost analysis
e Real-world data analysis examples


https://www.epa.gov/polluted-runoff-nonpoint-source-pollution/monitoring-guidance-determining-effectiveness-nonpoint

Co-Authors

Don Meals, Tetra Tech
— 30+ years of NPS monitoring experience
Jon Harcum, Tetra Tech
— Statistics and data analysis
Jean Spooner, North Carolina State University
— NCSU Water Quality Group
— Statistics and data analysis
Sam Stribling, Tetra Tech
— Rapid Bioassessment Protocols
Pete Richards, Heidelberg University
— Pollutant load estimation techniques

Plus the wisdom, guidance, expertise, and documented findings of
hundreds of NPS monitoring experts over the past 35 years.



Chapter 1. Overview of NPS Problem

 Nonpoint source problems
— Source categories
— Pollutants
— Use impairments

11



Chapter 2. Monitoring Objectives and
Basic Designs

e Basic design steps

* Fundamentals of good monitoring
— Understanding the system
— Monitoring source activities
— Logistics
— QA/QC
— Data management
— Feedback
— Limitations of monitoring

12



Chapter 2. Monitoring Objectives and
Basic Designs
 Monitoring scale

 Monitoring design
— Reconnaissance/synoptic

— Plot
— Paired
— Single station S
—_— Above/be | OW Calibration Period Treatment Period
[ ] Treated Area
& Monitoring Stat

— Multiple station
— Input/output



Chapter 3. Monitoring Plan Details

e Variable selection
— General considerations

— Selection factors (objectives, pollutant sources,
impairments, cost, logistics, etc.)

— Physical and chemical water quallty constltuents

* Flow measurement
— Biological data
— Weather data
— Watershed characteristics

14



Chapter 3. Monitoring Plan Details

e Sample type
selection (grab,
composite,
integrated,
continuous)

e Station location

e Sampling
frequency and
duration
(Mminimum
detectable change
analysis)

Beef Feedlot ) .
Residential
‘ Construction  Dairy

A Monitoring Sites

15



Chapter 3. Monitoring Plan Details

Monitoring station
construction and
operation

Sample collection and
analysis methods

Land use and land
treatment monitoring

Pollutant load
estimation
considerations

Data management

Data reporting and
oresentation

16



Chapter 4. Biological Monitoring

Types of biological monitoring
— Benthic macroinvertebrates |
— Fish

— Periphyton

Linkages to habitat

e
>
v

_imitations of biological monitoring

Reference sites and conditions
4 case studies

17



Chapter 4. Biological Monitoring

 Biomonitoring program design
* Biological assessment protocols

— Field sampling
— Sample e,
processing/laboratory . N
analysis 28
@ _ A
— Data g .
reduction/indicator 3 4 o
calculation 2| Ap 4 |
. . o n | @ Minimum SW stressors
— Index scoring and site O e 80 100 120 140 160 A& swempne
assessme nt Total Habitat Score

— Reporting assessment
results at multiple
spatial scales



Chapter 5. Photo-Point Monitoring

 Procedure (Frederick Hall, USDA- FS)
 Objectives
e Methods
* Areas to monitor

 Photo points and
camera points

e |dentifying sites and recordmg 'dataw ‘
e Data analysis plans

19



Chapter 5. Photo-Point Monitoring

Assessment and Planning BMP Implementation
P E ? t d Document conditions Presence/Absence
q u I p m e n n e e S Identify sediment sources Plant growth
. . Document treatment needs Percent residue
e Applicat f
ications o F v
° U4 f”
phOtO-pOInt ,', ’,a"/ Supporting Information
-
. . ,I' /,a"’ W Snon cover
monitorin g Pty Grazing
_ S
:5: --------- The Unexpected
 Advantages, 0 NS P
\ \ Ssao == Manure spreading
[ ] [ ] [ ] ~ 1
‘ \\\ =~ ~~. Stream bank failure
limitations, and \
\\\ N‘*s*
Opportu n Itles - > | Surrogate Measures
irect Measures Percent shade
Algal blooms Plant growth
Flow (requires calibration)




Chapter 6. Monitoring Challenges and
Opportunities

Monitoring
pitfalls

— Design flaws
— Procedural
problems

Lag time
ISSues
Integrating

monitoring
and modeling

Supporting
BMP and
other
databases

Project Management

Components

System Components

Time required for
practice(s) to
produce desired
effect

_|_

Time required for
effecttobe
delivered to
water resource

+

Time required for

water body to _ LAG
TIME

respond to effect —

Effects
Measurement
Components




Chapter 7. Data Analysis

e Qverview of statistical methods

— Exploratory data analysis and data
transformations

— Dealing with censored data

— Data analysis for water quality problem
assessment

— Project planning data analysis
— BMP and project effectiveness data analysis



Chapter 7. Data Analysis

Analytical Monitoring | Recommended | Method Data Major Cautions
Objective Design Used Method Type* Requirements | and Concerns

L EVE LB Above/below- t-Test of input Data must Change in
project Before/after vs. output meet pollutant
effectiveness EMCs or loads, assumptions  concentration or
ANCOVA, for parametric load measured
Wilcoxon Rank statistics to at the below
Sum, Mann- apply; station may be
Whitney otherwise use difficult to detect
nonparametric if concentrations
test or loads at the

above station are
high.

23



Chapter 7. Exploratory Data Analysis
and Data Transformations

Steps in data exploration 160
Key variable characteristics (e.g., 120
variability) c g0
. 60,
Transformations for non-normal data 0|
. . 20
Examination for: 0
: . SR JIT JIE U NN P R
Extreme, outlier, missing, or §OF S &S
anomalous Values Streamflow (ft3/sec)
' 100000
Frequenc.les Eﬁ D000 : .
Seasonality or other cycles Sg 10004
. (=1
Autocorrelation LS U . . |

Relationships between two or more
time periods or locations

Relationships between two variables

1/4/1995
7/4/1995
1/4/1996
7/4/1996
1/4/1997
7/4/1997
1/4/1998
7/4/1998
1/4/1999
7/4/1999

g




Chapter 7. Dealing with Censored Data

 Types of censoring
— Left censored (e.g., less than detection limit)
— Right censored (e.g., too numerous to count)

e Methods for handling censored data
— Maximum likelihood estimation (MLE)
— Regression on order statistics (ROS)

— Helsel, D.R. 2012. Statistics for Censored
Environmental Data Using Minitab and R. 2" ed.
Wiley and Sons, New York.



Chapter 7. Data Analysis for Water
Quality Problem Assessment

e Summarize existing
conditions

e Assess compliance
with water quality
standards

100 +

(2] (@]
o o
T T B T

o
o

o
I T T T

Cumulative Frequency

N
o

WS 2 Mean Weekly EC Counts 1995 - 1998

Red lines
represent

frequencies vs.
WQ criteria

77 235
T

10 100 1000 10000 100000 1000000

Single-sample E coli Count (cfu/100 ml)

ldentify major
pollutant sources
Define critical areas




Chapter 7. Data Analysis for Project
Planning

Estimation and formulating hypotheses for
testing

Estimating pollutant reductions needed (e.g.,
mass balance, load duration curve)

Estimating land treatment needs
Estimating minimum detectable change
Locating monitoring stations



Chapter 7. Data Analysis for BMP

Ana
Ana
Ana
Ana

Effectiveness

ysis of plot study data
ysis of BMP input/output data
ysis of BMP above/below data

ysis of BMP paired-watershed data

Effluent Probability Plot




Chapter 7. Data Analysis for Project
Effectiveness

Paired-watershed data
analysis

Above/below-before/after

data analysis

Nested watershed data
analysis

Single watershed trend
station data analysis
Multiple watershed data
analysis

Linking water quality
trends to land treatment

Treatment Watershed

B

(= TN R T ST B, T T ]
T R

Different Slope and Mean

T T T T
05 1 15 2 25 3 35 4 45 5 55 G
Control Watershed

Change in Nitrate-N Concentration
1995 to 2005 (mg/l)

19 4 y=0195x+157
=070

40 -30 -20 -10 0O 10 20 30 40

Change in Row Crop Land Cover
in Watershed Area (%), 1990 to 2005

29




Chapter 7. Load Estimation

e Pete Richards, Heidelberg University

e General considerations

 Approaches to load estimation
— Numeric integration et
— Regression _ |

— Ratio estimators

e Load duration curves

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Observed Flow Duration Interval at USGS Gage 10217000



Example Datasets

Monitoring and Evaluating Nonpoint Source
Watershed Projects Three datasets

Return to Monitoring i n a Si m p I e
This guide is written primarily for those who develop and implement monitoring plans for watershed
spreadsheet

management projects, but it can also be used by those who wish to evaluate the technical merits of

maonitoring proposals they might sponsor. It is an update to the 1997 Monitoring Guidance for
Determining the Effectivensss of Nonpeoint Source Controls (EPA 841-B-96-004) and includes many
references to that document,

Practice Data Set
There are excercises in the manual, here is a set of sample data to work with Sample Data (e 171K

Used in ten problems to
» Chapter 3 Problem 1: Sample Size for the Estimation of Msan of

test your understanding R
Of conce pts an d - . SE::Tr 3 Problem 2: Sample size for trend estimation (PDF) (1

= Chapter 7 Problem 1: Test for normal distribution and

analytical approaches

31



Example Datasets

Problem Problem and
Number Objective Test Dataset Answer File

Graphical, skewness
Test for conformance P ! !

T kurtosis, Shapiro-Wilk, 1 normality.pdf

to normal distribution
Kolmogorov
t-Test

Compare two groups  Wilcoxon/Kruskal- 1 2groups.pdf
Wallace

?oc)rmap;'\r/lepmput/output Paired t-Test 2 pairedtests.pdf

Assess change due to

treatment in paired- ANCOVA 1 pairedancova.pdf

watershed design

32



Chapter 8. Quality Assurance and
Quality Control

Background and EPA policies

Data quality objectives

Elements of a Quality Assurance Project Plan
Field operations
Laboratory operations
Data and reports
Geospatial data

33



Chapter 9. Monitoring Costs

Overview of cost
items

Cost estimation
examples

Using MDC to

guide

monitoring

decisions

— MDC and cost
vs. number of
sites,
frequency,

duration,
variables

Above/Below Biological Long-Term Biological

Paired-Load Photo Q ualitativ Photo Q uantitativ Category
[ Labor
[ Equipment
@ Laboratory Analysis
[ venhicles
[ Monitoring Structures
[ supplies

Sy noptic TMDL-Load TMDL-WQS

34




Monitoring Cost Spreadsheets

e Two cost estimation sheets (master & simple)

e Simple Version
— 3 Designs: Above/Below, Paired-Watershed, Trend

— 4 Sample Types: Biological/Habitat, Grab Samples,
Sondes, Loads

— 2 Variable Sets: Nutrients & Turbidity or Nutrients,
Turbidity & Metals

— Enter 18 bits of info and get total and annual costs

— Users can change many default values
( € el




Monitoring Cost Spreadsheets

M Total Labor

Cost Cost Category

MW Total Labgr -

16% Equipmentand ~ Equipment and Supplies

Supplies Cost Sampling Analysis
Total Lab .
Chermical Vehicles
Analysis Cost Per Diem

Hm Total Vehicle TOTAL COST
Cost

o Average Annual Cost

Total Per Diem Total Cost with Inflation

Cost Average Annual Cost

with Inflation

TOTAL COST: $88,259

Above/Below, 5 years, 26x/yr, Sondes, Nutrients & Turbidity

$66,947
$13,891
$6,864
S557

S0
$88,259
$17,652
$88,894

$17,779

36



Tech Notes
2005-2014

National Monpeint Seurce Monitoring Progrum

Tech
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Monitoring Data Tech
Exploring Your Data, The First Step

12

Mo that your moattoring progmm is up and rumning, it is time to evahate the data.

Lf you desigmed your monitoring program carefolly (Tech Noee £2), you will have the .-lugu st 2004

right kinds of data collected 2t sppropriate times and locations e achieve your objectives. e —————
ity with crigd i o i Tach Mo 17, Aepa 3254 Dwvelopsrd bor LS

At the start, you should check your data for conformity with original plans and quality o n:ﬂ;mhr'ﬂ r-a-“lr:_lnn_-.'n._u;

assurance/quality comtral {CAACNC) procedures. Use the Quality Assurance Project Flan b e e

AP e develoned ac o ovade

National Nenpoint Source Monitoring Program

Thi ‘T Masoazl on Smre Program INNFSMFD,

mmunmmp':tm #mqm

Clean Wammr A Senion 319 honpoin Souns: Progm.

Tha program s Two Majey akjeanes:
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Explanatory Variables: Improving the Ability
to Detect Changes in Water Quality in
Nonpoint Source Watershed Studies

Introduction

An important cbjective of many noapoint source (NPS) watershed projects is to document
water quality changes and associate them with changes in land mamagement. Accounting
for major sources of variability in water quality and land treatment/land use data increases

tha Tikalihrnd o ieslasimr webas mealiee drande sarnleimes Freen bart man amamant meacei e
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https://www.epa.gov/polluted-runoff-nonpoint-source-pollution/nonpoint-source-monitoring-
technical-notes

EPA
_
.’ U5 Environmental Protedtion Agency

Search EPA.gav

Learn the Issues Science & Technology Laws & Regulations About EPA

Polluted Runoff: Nonpoint Source Pollution ContactUs  Share

<Ll Nonpoint Source Monitoring: Technical
The Watershed Approach NOtES

Success Stories
Overview = National NPS Monitoring m_
Ongoing Nonpoint Source

Work Additional Resources

What is Nonpoint Source?
Through the National Nonpoint Source Monitoring Program (NNPSMP), states monitor and evaluate a
subset of watershed proiects funded by the Clean Water Act Section 319 Nonpoint Source Control

Types of Nonpoint Source

38
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1. Monitoring Data - Exploring Your Data,
The First Step

E. coli count (#/100 ml)
=
=

e Steps in exploratory data
analysis (EDA)
 Quantitative techniques
e Graphical approaches —=
e Single variables L T
* Multiple variables I e
é ;

39



2. Designing Water Quality Monitoring Programs
for Watershed Projects

Above Station

e Goals

* Review of existing data and -
monitoring efforts =

e Statistical designs (e.g.,
above/below)

e Scale, variables, sample type,
number of samples, etc.

e Land treatment

* QA/QC

Below Station

Trend Monitoring

Monitoring
Station



3. Surface Water Flow Measurement for Water

Quality Monitoring Projects

Basic principles of discharge | -+
measurement

Stage measurements

Area = 3 (W, * D}

Stage-discharge curves

Flow measurement
methods

Applications of flow data




4. Lag Time in Water Quality Response to Land
Treatment

e Components of lag time
e Dealing with lag time

Planning and
implementation
process

Time required Time required Time required

for practice(s) |, | foreffecttobe | | for water body — LAG
to produce delivered to to respond TIME

desired effect water resource to effect

Measurement
Components

42



5. Using Biological and Habitat Monitoring Data
to Plan Watershed Projects

* Overview of biological
and habitat
monitoring

 Opportunities to use
biological and habitat
data in watershed
project planning

— Examples

AUT J2p|OY2)D4S PUD J2XDW-UOISIDQ

JuaWaA|0

Detect or Suspect Biological Impairment

Stressor Identification

LIST CANDIDATE CAUSES

ANALYZE CAUSES

CHARACTERIZE CAUSES

ELIMINATE DIAGNOSE of BlabaE

IDENTIFY
PROBABLE CAUSE

ccccccc

MANAGEMENT ACTION:

Eliminate or Control Causes;
Monitor Results

Biological Condition Restored or Protected

$5220J4 24DJ2,T ‘04DQ 2Jinboy :AuDSS222N SY |

43



6. Statistical Analysis for Monotonic Trends

S o )
Presents and demonstrates the 7)7 |
. . N n,
basic analysis of long-term ¢y,
water quality data for trends e

Data exploration, data  _e+o=™
reduction, flow adjustment

Tests with and without
covariates e

=9
S,

l\“75

Seasonality

g+ e
“A—@x

v=0

44



7. Minimum Detectable Change Analysis

e Factors affecting magnitude of
MDC

e Steps to calculate MDC
e Examples

MSE MSE
+
+ Mgperl)
"n ‘p n‘!lre n‘!:'.:l.n‘

45



8. Pollutant Load Estimation for Water Quality
Monitoring Projects

General considerations
ssues of variability

Planning monitoring for
oad estimation

Approaches to load
estimation

— Numeric integration
— Regression

— Ratio estimators

Load duration curves

0 100 200 300

46



9. Monitoring for Microbial Pathogens and
Indicators

Bacteria

Fecal indicator bacteria
Protozoa

Viruses

Sources, fate, and transport

Monitoring issues
Microbial source tracking iyt

Case studies



10. Baseline Assessment of Left-Censored
Environmental Data Using R

Basic information on R B2 B
— Installation of R and Rstudio |5 00 ﬁi}w
— Starting up and using R

— Importing data .
Censored data -

— Methods for estimating summary
statistics (e.g., robust ROS)

Detailed example-Little Calumet ™ o
coct Branch
Data set and R script provided

Total Phosphorus (mg/L)

48



11. Land Use and BMP Tracking for NPS
Watershed Projects

Variable selection
Geographic coverage
-requency, duration, timing
Data collection methods
Data management, QA/QC

Challenges (e.g.,
confidentiality)

Relating land use/land
treatment data to water
guality data




12. Explanatory Variables: Improving the Ability
to Detect Changes in Water Quality in Nonpoint

Source Watershed Studies

e Discussion of explanatory
variables, importance, and their
use

e How to determine most

important explanatory variables

to measure and use in trend
analysis

* |ncorporating explanatory
variables in trend analyses

e Examples

ralment

33 = - e e R R R W



Technical Memorandums

2015

<EPA

United States
Environmental Protection
Agency

Technical Memorandum #4

Applying Benthic Macroinvertebrate
Multimetric Indexes to Stream
Condition Assessments

Introduction

This Technical Memorandum is one of a series of
publications designed to assist watershed projects,
particularly those addressing monpoint sources of
pollution. Many of the lessons learned from the

Cleam Water Act Section 319 National Nonpaint
Source Monitoring Program are incorporated in these
publications.

James B. 5tribling and Steven A. Dressing. 2015. Technical
Memorandum #4: Applying Banthlc Macroinvertebrate
Multimetric Indexes to Stream Conditlon Assessments,
QOctober 2015, Developed for U.5. Environmental Protection
Agency by Tetra Tech, Inc., Fairfax, VA 14p.

Avallable online at hitps=4www.epa.govpolluted-runaff-
nonpoint-source-pollution/watershed-approach-technical-
FESOURCEs,

The primary objective of the Federal Water Pollution Control Amendments of 1972—commonly
known as the Clean Water Act (CWA)—"is to restore and maintain the chemical, physical, and biolog-
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~EPA
A
’ US Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA Search EPA.gov

Polluted Runoff: Nonpoint Source Pollution ContactUs  Share

sl Bl The Watershed Approach

The Watershed Approach
m Planning | | Technical Resources _5 Funding

Success Stories
Capacity Building = Additional Resources

Ongoing Nonpoint Source
Work

We all live in a watershed — the area that drains to a common waterway, such as a stream, lake,
estuary, wetland, aquifer or even the ocean — and our individual actions can directly affect it.
Uope a Tt Bl Working together using a watershed approach will help protect our nation's water resources.

What is Nonpoint Source?
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https://www.epa.gov/polluted-runoff-nonpoint-source-pollution/watershed-

approach-technical-resources

i
L4
A\ Y4 EPA IS Environmental Prokection Agency

Learn the Issues

Polluted Runoff: Nonpoint
Source Pollution Home

The Watershed Approach

Success Stories

Owrming Monpaint Source
What is Nonpoint Source?
Types of Nonpoint Source
Beyond Basics

Kids

319 Grant program for
States and Territories

GRTS

Tribal 219 Grant Program

Contacts for NPS Programs
in Your Area

Science & Technology Laws & Regulations

Polluted Runoff: Nonpoint Source Pollution

Search EPA.gov Q

Contact Us Share

About EPA

Watershed Approach: Technical Resources

Overview | | Planning | Iz sl e B0 w-—-8l | Data and Models | | Funding

Capacity Building | | Additional Resources |

Watershed Central Wiki - The Watershad Central Wiki is where you can share tools, case studies,
datasets and any other watershed related resource you have found invaluable. You can also add
information for your watershed group and projects and read what others are doing around the
country.

Mid-Atlantic Nonpoint Source Watershed Implementation Tracking - This map displays state Nonpoint
Source Management plans, the annual reports of the state nonpoint source work as well as the
watershed implementation plans and NPS progress reports for the mid-Atantic states.

Technical Memorandum _

These Technical Memoranda are a series of publications designed to assist watershed

projects, particularly those addressing nonpoint sources of pollution. Many of the lessons learned from
the Clean Water Act Section 319 National Nonpoint Source Monitoring Program are incorporated in
these publications.

You will need Adobe Reader to view some of the files on this page. See EPA's About PDF page to learmn more.

» Technical Memorandum #1 Adiusting for Deprediation of Land
Treatment When Planning Watershed Projects (PDF) (16 pg, 1 M8,
October 2015)
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1. Adjusting for Depreciation of Land Treatment
When Planning Watershed Projects

Causes of depreciation

Assessment of depreciation
— BMP verification

— Depreciation indicators
Adjusting for depreciation

— Assessing baseline conditions
— Adaptive management

— Etc.

Recommendations

Pollutant Remowval

BMP Performance Curve : Bioretention
Land Use: Low Density Residential

Depth of Runoff Treated

—4—T55 —8— TP ——7n |




2. Relative Applicability of Particle Distribution
Measures and Bank Slope Stability in Evaluating
NPS Watershed Projects

e Measurements of bedded sediments and bank
stability (e.g., surface particle size distribution)

e Application of bank and sediment measures (e.g.,
setting treatment priorities)




3. Minimum Detectable Change and Power
Analysis

e Builds from Tech Notes #7
on MDC

e Tech Notes #7
— Power = (1-B) =0.5

— B =Type Il error rate (Accept
H, when H, is False)

e This memorandum provides
for MDC calculations at
other power levels (e.g.,
0.8)

— Step-trend analysis
— No explanatory variables

Power
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4. Applying Benthic Macroinvertebrate
Multimetric Indexes to Stream Condition
Assessments

e Application of index of

biological integrity to  Stressor sources |
assessment of and reporting on _—
aquatic ecological condition of 4

a water body _ Stressors

— Field sampling effect

— Laboratory processing | 7

Response indicators

— IBI calculation
— Site assessment



5. Data Reporting and Presentation

Under Development — December 2016
Water quality and land treatment data
Accurate and complete reporting
Statistical confidence and power
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EFA
’ US Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA Search EPA.gov

Polluted Runoff: Nonpoint Source Pollution ContactUs  Share

s LAl Monitoring: Additional Resources

The Watershed Approach
Overview = National NPS Monitoring = Tech Notes = Volunteer Monitoring

Additional Resources

Monitoring and Evaluating Nonpoint Source Watershed Projects: An update to the 1997 guidance, this

U

Technigues for Tracking, Evaluating, and Reporting the Implementation of Nonpoint Source Control
Measures - Agriculture: (1997) Focusing specifically on monitoring agricultural BMPs, this manual

Success Stories

Ongoing Nonpoint Source
Work

841-B-97-010

Techniques for Tracking, Evaluating, and Reporting The Implementation of Nonpoint Source Control
Measures for Forestry: (1997) This guidance is intended to assist state, regional, and local
environmental professionals in trackina the imolementation of BMPs used to control nonpoint source
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BMP Tracking

e Techniques for Tracking, Evaluating, and
Reporting the Implementation of Nonpoint
Source Control Measures — Agriculture (1997)

 Techniques for Tracking, Evaluating, and
Reporting the Implementation of Nonpoint
Source Control Measures for Forestry (1997)

e Techniques for Tracking, Evaluating and
Reporting the Implementation of Nonpoint
Source Control Measures Urban (2001)



BMP Tracking

e Sampling design

e Methods for evaluating data
e Conducting the evaluation

Presentation of evaluation results
e Methods being applied to Chesapeake Bay BMP verification

efforts
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Wrap-Up

Much of what has been learned in NPS over the past 30+
years is documented and available at EPA’s website
Constant need for training

— NPS staff turnover: Use website materials for NPS 101 training ...
and advanced classes

— Review these materials BEFORE diving into a watershed project
or monitoring effort

More is out there:
— USGS

— USDA (Jack Clausen-National Water Quality Handbook)
http://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/stelprdb
1044775.pdf )

Re-learning old lessons is a waste of resources — READ!



http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044775.pdf
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