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Origin of the BMP Protocol Project

'The BMP protocol project is a cooperative effort of the
Forest Service, U.S. Department of Agriculture, and
the Northeastern Area Association of State Foresters—
Water Resources Committee (NAASF-WRC), Steven
Koehn, Maryland State Forester, chairperson. The
project has been funded by grants from the U.S. Forest
Service and the U.S. Environmental Protection Agency

(EPA).

'The original concept and question sequence was
developed by Roger Ryder and Tim Post of the Maine
Forest Service in collaboration with David Welsch and
Albert Todd of the U.S. Forest Service, Northeastern
Area State and Private Forestry (NA S&PF). The NA
S&PF proposed the method to the NAASF-WRC

and the EPA for development as a potential regional
protocol. After the withdrawal of the Maine Forest
Service, David Welsch served as the project coordinator
through the development, testing, and implementation
of the project.

State forestry agencies from Delaware, Indiana,

Maine, Maryland, Massachusetts, New Hampshire,
New York, Ohio, Pennsylvania, Vermont, Virginia,
West Virginia, and Wisconsin; the New York City
Watershed Agricultural Council Forestry Program; and
the U.S. Forest Service Northern Research Station and
NA S&PF have collaborated in the development and
testing of the BMP protocol.
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Chapter 1—Introduction

Section 319 of the Federal Water Pollution Control
Act of 1972 (33 U.S.C. sec. 1251-1387), known as the
Clean Water Act, defines the term best management
practice (BVMP) as a practice or measure that has been
demonstrated to be successful in protecting the water
resources of the United States from nonpoint source
pollution. The BMP Protocol Project is an effort to
develop a standard method for monitoring the use and
effectiveness of best management practices commonly
used in timber harvesting.

Background

'The U.S. Environmental Protection Agency (EPA) was
tasked with executing the Clean Water Act (CWA).
Sections 208, 319, and 404 of the CWA require States
to identify and quantify nonpoint sources of pollution
as well as to develop and implement programs to
address and lessen the amount of pollutants entering
U.S. waters.

Forestry operations such as timber harvesting—or
silvicultural activities as they are described in the
CWA—are among the many activities regulated under
sections 208, 319, and 404 of the CWA.. Permits

are required in order to conduct activities that may
impact the waters of the United States. Although
silvicultural activities are responsible for relatively small
contributions to surface water pollution compared
with other land uses, nonpoint source pollution
resulting from silvicultural activities can result in the
deterioration of water quality.

'The CWA provides an exemption from the permitting
requirement if appropriate BMPs are used and are
effective in preventing adverse effects on the quality

of water resources. The silvicultural exemption, as the
clause is known, thus relieves silvicultural activities
from the permitting requirement of the CWA if BMPs
are used effectively. Monitoring is needed, however, to
document the use and effectiveness of BMPs in forestry.

Over the years, litigation has attacked the silvicultural
exemption, and the need to comply with Total
Maximum Daily Loads has further reinforced the need
for the effective use of BMPs. As a result, the EPA has
been seeking BMP use and effectiveness data that are
reliable and comparable among States as evidence of
compliance with the provisions of the CWA.

Chapter 1—Introduction

Research studies have repeatedly shown that BMPs can
be effective if applied correctly and in a timely manner.!
To date, however, monitoring of effective BMP usage
has often been sporadic, inconsistent, and largely
anecdotal.

Purpose of the BMP Protocol

'The specific purpose of the BMP protocol is to create
an economical, standardized, and repeatable BMP
monitoring process that is completely automated, from
data gathering through report generation, in order to
provide measured data, ease of use, and compatibility
with State BMP programs.

The protocol was developed to meet the following
needs:

* Document the use and effectiveness of BMPs in
protecting water resources during forest harvesting
operations.

Document the degree of compliance with the Clean
Water Act as well as the Coastal Zone Management
Act and various State laws and regulations.

Assess water resource protection based on the
effectiveness of a collective set of BMPs rather
than documenting the use of individual prescriptive
methods or practices.

Increase credibility through the measurement of
results as opposed to observation and anecdotal
assessments.

Respond to public concerns regarding the potential
effects of timber harvesting based on measured
evidence.

Identify opportunities for improvement in water
resource protection by identifying causes of BMP
failure.

! Kochenderfer, James N.; Hornbeck, James W. 1999.
Contrasting timber harvesting operations illustrate the
value of BMPs. In: Stringer, Jeffrey W.; Loftis, David L.,
eds. Proceedings, 12* central hardwood forest conference;
1999 February 28—-March 2; Lexington, KY. Gen.

Tech. Rep. SRS-24. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research Station:
128-136.
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* Facilitate focused agency and industry BMP
training programs by identifying problems with the
implementation of individual practices.

* Identify opportunities to improve or simplify BMP

practice specifications.

* Facilitate self assessment of water resource
protection efforts by States, industry, and other
forestry organizations, and encourage more frequent
monitoring.

* Facilitate green certification.

Description of the BMP Protocol

'The BMP protocol is an automated monitoring system
with three functions: (1) data collection, (2) data
analysis, and (3) report generation.

Data are collected using a branched question set
designed to efficiently address those areas of the timber
harvest with the greatest potential to impact water
resources: water crossings; haul roads, log landings, and
skid trails; chemical pollutants; buffer/filter strips; and
wetlands.

The protocol question software was developed for

use with commonly available software and hardware
platforms. A variety of inexpensive pocket PC units

or more costly GPS units can be used for field data
collection. These field units use Windows Mobile
software to link and upload data to a desktop computer.
Microsoft Access, Excel, and Word—inexpensive
software programs commonly available in forestry
offices—are used to analyze the data and produce an
automated data summary. GPS data recorded in the
process permit analysis of any conceivable geographical
unit.

Users can create customized reports suitable for
different audiences by adding commentary and photos
to the data summary to further explain results.

Features of the protocol include the following:

* State- or user-controlled statistical sample design

* Single field assessor—single visit sampling procedure
* Branched question set and data recorder program

* Computer-generated standard data summary

* Discrete georeferenced sample units

* Quality control resampling

* Analysis of potential site- and operator-associated
risks by geographical area or individual timber sale

* State or user interpretation and report design

* Ability to design custom data queries

Organization of the BMP Manual

'The documentation to accompany the BMP protocol
software is contained in two volumes—a field guide and
this desk reference. The two-volume set is informally
referred to as the BMP manual.

'This desk reference focuses on analyzing and
summarizing the data that have been collected using
the BMP Management Information System (BMP
MIS). Chapter 3 covers installation of the BMP MIS
software, running of the preprogrammed queries of the
data, and generation of the standard data summaries.
Chapter 4 addresses assembling the standard data
summaries into a single Comprehensive Standard Data
Summary. Chapter 5 contains instructions for creating
custom queries and data summaries, which user’s may
want in order to address unique harvesting situations or
activities. Chapter 6 covers the use of the spatial query
tool to create subsets of the field data, based on GPS
coordinates, to assess BMP effectiveness for specific
geographical areas. The remaining chapters address such
topics as statistical sample design, quality control, and
recordkeeping.

'The companion field guide contains the full text of the
protocol questions and covers such topics as installing
the field data collection software, training field
personnel, and collecting data in the field.
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Chapter 2—Best Management Practices Management

Information System

Data collection using the BMP protocol is only the
first step in determining BMP performance. The Best
Management Practices Management Information
System (BMP MIS) is a tool with which users can
efficiently analyze and interpret a wide range of

data from the BMP protocol and report on it to
resource managers and the public. It consists of a

set of electronic files that are used to organize, sort,
and present the information in a set of standard data
summaries. The standard data summaries, which report
on individual focus areas, can then be combined into

a Comprehensive Standard Data Summary of BMP
performance. The BMP MIS also allows users to design
custom queries to supplement the information in the
standard data summaries.

'The BMP MIS consists of the following components:

* This desk reference, which is a guide to using the
BMP MIS to sort and query field data and present

them in standard and custom data summaries.

* A CD containing the electronic files needed for
processing BMP field data, as well as a set of sample
files for use in practice exercises.

Requirements for the BMP MIS
‘The BMP MIS is designed to operate on hardware

and software typically available in most government
and industrial forestry offices in order to maximize
efficiency and minimize additional cost. The following
components are needed:

* Desktop (or laptop) computer with the following
features:
+ USB port to connect to a pocket PC
+ 512 MB RAM
+ 1500 MHz processor
* Windows 2000 or Windows XP operating system

* Microsoft Office Professional 2003 software
applications, including Access, Excel, and Word

You can confirm the specifications on your computer
by opening My Computer on your desktop and right-
clicking anywhere in that window. Select Properties
from the menu. The System Properties box will open.
The General tab lists the system specifications of the
computer.

Important: The BMP MIS was designed to work
with the configuration specified. The BMP MIS
will operate with different hardware-software
configurations, but the screens may vary slightly
from those shown in this manual. If using the 2002
version of Microsoft Word, download and install
the Office XP Service Pack 3 from the Microsoft
Web site.

Structure of the BMP MIS

'The BMP MIS utilizes Microsoft Excel, Access, and
Word to produce the standard data summaries that
will form the basis of your reports. Each software
application performs a specific function in the process

(figure 2.1).
BMP MIS Data Flow

Download field data:
Excel

A 4

Sort and filter data:
Access

\ 4

Query data:
Excel

\ 4

Produce report:
Word

Figure 2.1. Different Microsoft programs are utilized in each
step of the process, from downloading field data to producing
a final report.
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You received two different BMP MIS folders on the
CD included with this BMP desk reference: Sample
BMP MIS and BMP MIS. The Sample BMP MIS

folder is provided for demonstration and training. The

BMP MIS folder contains the files you will populate

with your field data in order to generate reports. In each

folder you will find the following:

* An Access database
* An Excel worksheet formatted for field data analysis

* Fifteen Word files containing standard data summary

templates

In addition, the Sample BMP MIS folder contains an
Excel file with sample field data.

A description of how each Microsoft application is used

to manage and query field data to create the standard
data summaries is provided below.

Access Database

Data downloaded from the field data recorder are stored

in an Excel worksheet. When sampling is complete,
the worksheet will be imported into Access, where it
becomes the primary database for BMP protocol data.

All data collected for your State or organization are
stored in an Access table. From this table, the field data
are sorted and filtered numerous ways.

The various sorts of the data in Access are referred to
as queries. The goal of sorting data is to look at many
different subsets of data that focus on specific areas in
the sample unit, such as approaches to a surface water
crossing or crossing structures, or specific conditions,
such as soil movement or chemical pollutants. A
number of queries have been defined in Access, as
shown in the screen below. Each of the files shown

is a subset of field data. The queries are named using
abbreviations for the data they contain. A list of
abbreviations used to name the queries can be found in
appendix A; a list of the query names and descriptions

is in appendix B.
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Excel Worksheet

After data are sorted in Access as queries, each query Calculations are organized on worksheets by subject

is exported to a worksheet in an Excel file. This file area, such as approaches to the water crossing, the
contains worksheets that (1) contain copies of the crossing structure, chemical pollutants, and riparian area
Access data queries, (2) further query and analyze evaluation.

Access data, or (3) contain charts and graphs.
An example of an Excel worksheet from the analysis

The Excel file organizes the data sorted in Access into  file is shown below. Charts, graphs, and other figures
one file, so that more specific queries can be applied are compiled from these worksheets and stored in

to the field data. The goal in Excel is to use the Access  a separate worksheet by subject area. Figures and
queries to answer the questions that the protocol seeks  information from the Excel analysis file are exported
to address, such as the following: to Word files and become components of the standard

) ) data summaries.
* Are there problems with soil movement on harvest

units?

* What are the problems? Where and why are they
happening?

* What is the use and effectiveness of BMPs?
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Word Document

'The standard data summaries that report the results of
the queries are formatted in Word. Fifteen standard
data summary templates focusing on specific areas of
the BMP protocol are included with the BMP MIS
(appendix C). The standard data summaries present
the data using text and charts; additional text, figures,
and photographs may be inserted to tailor the reports
to various audiences. The individual standard data
summaries, such as the sample shown below, can also
be combined into a Comprehensive Standard Data
Summary.

While each software application has a specific job in
the BMP MIS, it is important to understand that they
work together to make analysis of field data possible
and accessible to all participants using readily available
software programs. The following chapters will guide
you through the steps to set up and use the BMP MIS
effectively to create a complete and comprehensive
report from your field data.

Overview of Sample Units

309 new sample unites were sampled.

conditions in 309 sample units).

Number and Proportion of Sample Units by Feature

A sample unit is likely to have more than one of activity or condition recorded; therefore, the
total of activities and conditions will exceed the number of sample units (e.g., 493 activities and

Chemical spill
or pollutant
containers=4

Riparian
area=156

Haul road in
the buffer=10

Number of New Sample Units by Feature

Wetland
crossing=28

No surface
water
crossing=72

Haul road
Crossing=66

Skidder
crossing=157

Figure X. (n=309)
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Chapter 3—Installing and Using the BMP MIS

'The CD provided with this desk reference includes several folders containing the electronic files you will need to
process your field data. Two of the folders are referenced in this chapter: the Sample BMP MIS folder contains
the files you will use in the practice exercises, and the BMP MIS folder contains files you will use to process the
actual field data collected by your State or organization. This chapter guides you through the installation of the
Sample BMP MIS folder onto your computer and illustrates how to use the files contained in it to generate
standard data summaries. Instructions for compiling the standard data summaries into a Comprehensive Standard
Data Summary are provided in chapter 4. After you have successfully completed the practice exercise using the
files in the Sample BMP MIS folder, you will follow the same procedure for your actual field data using the files
in the BMP MIS folder.

‘Throughout this chapter, text boxes contain instructions for using the BMP MIS with actual field data that differ
from those for the Sample BMP MIS practice exercise (see example below).

After completing the practice exercise using the Sample BMP MIS folder, use the same sequence of steps to
copy the BMP MIS folder to your computer to analyze your actual field data. Rename the BMP MIS folder,
using a unique name that represents the geographic area and the year in which the data were collected (e.g.,

BMP MIS Allagash 2007). Substitute BMP MIS (name) for Sample BMP MIS in the instructions in this
chapter wherever applicable.

Copying the BMP Files to Your Computer
Step 3.1. Copy the BMP Folder to Your C Drive

Insert the BMP desk reference CD into your computer’s compact disc drive; the following window will open.
Highlight the folder BMP and copy it to the C drive of your computer. The files in the BMP folder must remain
in this folder on the C drive! You will be instructed to make copies of certain files and folders as necessary
throughout the chapters of this document. Keep the original CD in a safe location.

(-
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Step 3.2. Make a Copy of the Sample BMP MIS Folder

Navigate to the BMP folder you just copied onto your C drive and open it. Make a copy of the Sample BMP
MIS folder and save it to a location of your choosing on your C drive (it should not be filed in the C:\BMP
folder).

When using the BMP MIS to process your actual field data, copy the BMP MIS folder and rename it as
BMP MIS (name) in this step.

CCOE———— 21011
| @ |

H-mmmmuk_l-h

|1 chiect(s) selected | s Py Computer 4

Step 3.3. View the Files in the Sample BMP MIS Folder

Navigate to the Sample BMP MIS folder you just copied onto your computer and double-click on it. The
tollowing window will open, listing the files contained in the folder.
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Chapter 3—Installing and Using the BMP MIS
'This folder contains the following files:

* An Access database (BMP MIS Field Data.mdb)

* Two Excel worksheets: one containing sample field data (XX Field Data.xls) and one containing analysis of field
data (xx new sample unit analysis.xls)

* Fifteen Word files containing standard data summary (SDS) templates

* A Word file containing the cover, introduction, and table of contents to the Comprehensive Standard Data
Summary (Comprehensive_Report_Cover_and_Introduction.doc)

Keep your field data Excel file for the same data collection period in the BMP MIS (name) folder along with
the standard data summaries you will be creating in a later step. Continued use of the BMP protocol will
result in several uniquely named BMP MIS folders; following this procedure will help you to keep track of the
field data files, query files, and data summary files according to the geographic area and time periods in which
the data were collected.

Importing Field Data Into Access

Data collected in the field are sorted and queried in Access. These sorts and queries are already defined in the
Access file in the Sample BMP MIS folder; they simply need to be populated with your field data. In this section,
you will practice importing a field data file to Access and creating a table using files in the Sample BMP MIS

folder. Once the table is created, you will view the queries and export them to the Excel analysis file.

When processing actual field data, you should finish collecting data in the field and upload the data to an
Excel file before beginning this procedure (see the BMP field guide, appendix A for instructions on uploading
field data to an Excel file). If you upload additional field data after following the steps outlined in this chapter
to generate standard data summaries, you will have to repeat the entire process to include the new data in the
standard data summaries.

Step 3.4. Open the Access Database File Using the Password

'The Access database file in the Sample BMP MIS folder is password protected to ensure the security of field
data. Double-click on the file BMP MIS Field Data.mdb to open it. A dialog box appears asking for the database
password. The password is BMP MIS (it is case sensitive). Enter the password and select OK to open the database

file.
Password Required 21x]

Enter database password:

!
[ ] cone |
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Step 3.5. Import Field Data Into an Access Table

Using the menu on the left-hand side of the screen, under Objects, select Tables.

2 ricrosolt Access - [BF HI5 Ficld Dota : Database (Acoess 2000 Ne format])] _.]ﬂ,l,ﬁl

) Ee gt Vew jresrt Jock Window el Twe squmstonforhelp 210000
DEedY LY ibRl-- -k Bw d 2a-0.

M Tables Craste table by wsing vazacd
@) Crems vable by enterng data

o=

Poracky o s

You will create a new table here using your Excel field data file. Select File on the main toolbar, then select Get
External Data and Import from the drop-down menus.

FJ Microsoft Access - -J-EI-EI

Type & question for hefp |

|45 00 | |cS M- O,

El Pt By

Dt abase Propertias
1 Ex\Sampile BMP MISIBMP MIS Field Data. mdb
Exit

Ready
10
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'The Import window will open. Since the sample field data are stored in an Excel file, change the file type in the
Files of type box at the bottom of the window to Microsoft Excel (*.xls). Click on the down arrow and select this
file type from the drop-down menu.

21
tookin: [ My Documents =0 @ X CiEDv ook
[ uzardrech

3] [

Hstory |y Webs
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0
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Navigate to the location of the Excel field data file. In this practice exercise, the sample field data file XX Field
Data.xls is in the Sample BMP MIS folder. Select the file name to highlight it, then select Import.

When processing your actual field data, you will navigate to and import your Excel actual field data file. If you
have not already done so, copy the actual field data file into the BMP MIS (name) folder you have created.
When you have finished the steps outlined in this chapter, you will have the actual field data file, the query
files, and the standard data summary files all in the BMP MIS (name) folder named for the geographic area
and time period in which the data were collected.

port 21
[ 5] & 6| @ X 0 17 - Teos-

Favinies

- Fibe pamas:; |
My hestwork
Places  Flesof bype: [microsoft Exccel (*.15)
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'The Import Spreadsheet Wizard window will open. The first window will ask which worksheet or range you
would like to import. Select Show Worksheets. Make sure that Sheet1 is highlighted in the box. Select Next.

g lmport Spreadsheet Wizard i ,..:.‘J

Your sprasdshweat ks conbains more than o workshest or rangs, Which workshast or rangs

A i

data For worksheet ‘Theat]”,
1l Purrencyear BampleType Resample BampleNumber G2 |G ﬂ
2 KX i 0 1
3 KX 1] 1 1
i 1] a 1
5 D) Z 1
[ ) 3 1 1

3

When the following dialog box appears, select OK to proceed to the next step. Access will simply assign field
names, or column headings, to the field data.

Imiport Spreadshest Wizard "..'ﬂ

=
-

I"l

Thes Firsh rowd containe somme data that cant be used for vabd Access Tield names. In these cases, the wizend vl

automatically assion valid field names.
&
——
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'The next screen will ask if there are column headings on the table. Check First Row Contains Column Headings
and select Next.

81 Import Spreadshest Wizard ll

Microsoft Access can use your column headings a5 Fisld names for your table, Doas the first

rowe
nmn-taiummiu::)

R

F1l |l:urr|nr.‘rll.r Bamp leType |[Fesample |Samp leNumbear
0

1
20

s

2 q

B = = &g

FoOooDOoOO

I*F ===

i
;
g
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The next screen will ask where you would like to store your data. Select In a New Table, then select Next.

g0 Import Spreadsheet Wirard El
Yo can shors yolr data in & new tabls or in an sxisting tabls,

The next screen will ask you about field options. Select Next to advance past this window. Do not enter any
information here.

£ Import Spreadshest Wirard %]

You can speclhy information sbout each of the fields you are importing. Select fislds in the
ared below, You can then modiy Feld informastion i the Field Options” area.

 Fisid Optione
Fw"wt m Erata Typs I:.:-.r_ d
e o =] T Donot import fiekd (Sh9)
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'The next screen will ask about indexing the data table with a primary key. Select Let Access add primary key,
then select Next.

g Import Spreadshest Wizand x|

Microsoft Accecs recommends that vou dafime a primary key For
your newvs table. A primary kevy i5 used bo uniquely identify aach
recond in your table, It alows you tO retrieve data more quickly.

T N primary by,
ir1 |l:l1|:rent.‘feu: Samp leType |Resunp1e Samp | aNumben
i 30 s
£ i 21 j
N i =
i ) P2
i i 23
£ i o]
il hd

The last screen in the Import Spreadsheet Wizard will ask you to name the table. The title of the worksheet
appears as the default. Delete that table name and enter BMP_Protocol_Field_Data. Select Finish.

Important: The table must be named BMP_Protocol_Field_Data. Access queries will not work unless this name
is used.

16
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It is important to use the table name BMP_Protocol_Field_Data when you process your actual field data.
'The BMP MIS process will then produce a file called BMP_Protocol_Field_Data.xls. Each subsequent
actual field data file will use this same file name; therefore, it is important that you create a new BMP MIS
(name) folder for each geographic area and time period in which the data were collected. Place the actual
field data file into this folder to keep it from being confused with actual field data files from other locations
and time periods.

(3 Import Spreadshest Wizard x|

That's all the nformation the wizard needs to import your data.

Import ko Table:
This table must be named
% I|H ‘— .
F‘I 1P_Protocol | B i BMP_Protocol_Field_Data.

r fj::jdha%udtuﬁmwbﬁemmﬂw&m

™ pisplay Help after the wizard is finishad,

Canced | < Rack | 1@|}

Access will import the field data from the Excel file and save them into the table BMP_Protocol_Field_Data.
When the import is complete, the following dialog box will appear. Select OK.

Import Spreadsheet Wizard " El

\i) Finithad importing fils 'C:\Dacumants and Sattings|hthampran|Daskt ol Sampls BMP MISOC Fisld Data. e to table
Protocol_Fiedd_Dara’.

B =D
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You will be returned to Access. The new table will appear in the Tables window. If the field data table is imported

successfully, proceed to step 3.7.

FJ =icrosolt Access - [BSP 1S Field Data : Database (Aocess 2000 file format ] ;]ﬂﬂ
) B Ede Yew jret ook Widow Hep renforhet ¥L@ X

Y SRy iR «- % w @ S@FHD.

Fgpen M pesn muew X 2 U-[EE]MH
| Chiests @] Create table in Design view
Tabdes E] Crpat biabie by Lsing wizaed

a

B Cumies

S o (o >
B oot

Wl Pages
B Mueros

& Modues

o
Roadr

Step 3.6. Resolve Import Errors

You may experience errors when importing data into Access. Errors usually result when there is unrecognizable
data in a cell in the Excel file. This “bad” data may simply be a keystroke error made when collecting data in the
field. If you have any import errors, the following dialog box will open when Access tries to complete the import

process. Select OK.

Impart Spreadsheet Wizard

Finkshed imparting fils 'ESampls BMP MISUO Fleld Data XLS' ko babls 'BMP Probocal Field Data’. Mok all of
diatia was succassiully mm%mﬂmmdbﬂdemhhﬂT&u

C

e
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Access will save references to the errors in a table so that you may locate and correct them. To locate the errors

in the BMIP_Protocol_Field_Data table, open the ImportErrors table (in this practice exercise, it is called
Sheet1$_ImportErrors) by double-clicking on the table name. (Note: The table name may vary depending on the
input data file name, but the file name will always end in _ImportErrors.)

DB R P feet Lok Wiede b Tyom & puastontor help 8
Dy ALY ime o N g8- Moo P oA~ 0.

o T STy ) Dt o DAl alaae AT EEs SO Fie Duesreel )
Fgoen plosson uee X 1 [EM
] Craste table in Design vies

] create bable by wreg mizaed
i ] Cresbe babls by erbering debs

& —

'The ImportErrors table is a matrix describing the type of error, and the field (column heading) and row where it
is located. The field name corresponds to the BMP protocol question number. A Type Conversion error means
that Access does not recognize the data in the cell.

A oo - [ Sheet 1) Impastfonoes

O Be Gk Yew fewt Fgma Bwods Dok Wi beb —————
- = SRy iR - @il ey A Du-0.

Errar Fisd | Rt

= [ Type Cormrsior X133
| Type Comversion 5%
|| Type Cormprpior 8
()

The Field refers to the column
heading. It corresponds to
a BMP protocol question
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To correct the errors, open the BMP_Protocol_Field_Data table by double-clicking on the table name. Locate
the cell at the intersection of the field (column) and row listed in the ImportErrors table. In this example, there is
a caret (*) in the cell at the intersection of column X66 and row 38 indicating an import error.

] Mt reeall Beeein [P0 Prolasel Field Dala: Table] alox
[ s o W [riws Pome Petoed otk Wndte  Heb w g e e v W gh
K-8 a8y in|d - @ il %0 s k|-
w1 | wr | w3 | v | @S (| MR W | w\ | wn &

= il 1 2 7} e S 175 ] 1
] 0 4 3 o 0 :\ 15 1 1
B 1] 7] 3 (1] i} 1 Field ] g‘l
|| b 0 o} 0 0 1 - o
H o 2 2 [ 2 4 10 1 1
B o o 2 0 ] 3 * 2 1
- 0 o] 3 0 3 3 130 2 1
= i) ] i] n i} il 0 n i]
= 1] o i 1] o il (i n ¥
= 1) i i [T i} i (1 ] i
-] 0 o 2 [ 12 10 204 1 1
= ] F s 0 | Q -] i 1
L b 0 1} [/} o 1 0 o o]
| | i e} 1] [ ] s 0 o s}

0 ¥} 1 T 00 i 1
1 2 = - .Carat indicates _>CE) -3 - -
= 0 = e import error. P 0 pt
| 0 a i [7] 5 & Pl i |
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= b 1] 1] 1 ] 1] 0 o o
= ] i} 1] (1] ] f i i) i}
| 1] n i 1] i} i 0 n n
7| 1] n - (1] i} i 0 o n
-] 1] 4 Row number 1] 1] 10 ar | |
] 0 3 = (1] 2 7 2 I 1
o 1] 2 (1] 1] 1 P i |
= 0 a 2 [V i | X I 1

i 1 y it fi [ i | i -
CERTT0  ae E | L | ﬂJ
Dot et s AL Pk

Correct the error to the best of your ability. It may help to look at the BMP field guide to determine what
question X66 is asking. Check each cell reference in the ImportErrors table and correct the errors. When you
have finished, close the BMP_Protocol_Field_Data table and continue with step 3.7.

Important: Correct all errors in the BMP_Protocol_Field_Data table before proceeding.
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Step 3.7. Export Access Queries to the Excel Analysis File
The Access database file BMP MIS Field Data.mdb is populated with queries that sort and filter the field data in

numerous ways. When you imported the sample field data into Access, the queries were automatically applied to
the data.

View the list of Access query files by selecting Queries under Objects. Each file is a separate query—a set of
filtered and sorted field data.
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Double-click on the query file N Sed WB Bin to view a query file, as shown below. Close the window when
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Each query is named according to the filtered data it contains. The list of abbreviations used to name the

queries can be found in appendix A; a list of query names and descriptions is in appendix B. You may also find a
description of each query by right-clicking on the query name in Access and selecting Properties. The following is
an example of the Properties window of the query N Sed WB Bin, including the query description. Select Cancel
to close the Properties window and return to the list of queries.

N Sed WB Bin Properties R ...ﬂﬂ

General |

| S |

=r body From Aporoach B inside the buffer

Created: 1{29{2006 11:31:51 AM
Modfied: 9/10/2007 3:12:43 PM
Owmer:  Ademin

Attributes: [~ Hidden I™ Rediicablo

While Access queries sort field data in a variety of ways, data analysis occurs in Excel. The data that will be
presented in the standard data summaries are linked to the Excel file in which the analysis occurs. The Access
queries must be exported from Access to Excel before the summaries can be generated. Each query in the Access
file must be exported individually. The instructions provided walk you through the step-by-step process for
exporting one query using the sample files.
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In this example, you will export the Access query New Samples, which contains data from all new sample units

in the Sample BMP MIS folder. Right-click on the query New Samples and select Export from the drop-down

menu.
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The Export Query ‘New Samples’ To... window will open. Select the type of file you are exporting the query to

in the Save as type box at the bottom of the window. Click on the down arrow to open the drop-down menu and
select the most recent version of Microsoft Excel available.

Exprort Query MNew Samples To... _‘HEI

|23 My Documents v =0 @ X C D Tk~

Select
the most
recent
version
of Excel
available.
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Navigate to the Excel file where the query will be exported. In the Sample BMP MIS folder, the Excel file is

called xx new sample unit analysis.xls. Select this file name; the file name will also appear in the File name box at

the bottom of the Export Query ‘New Samples’ To... window. Select Export.

When working with your actual field data in the BMP MIS (name) folder, the Excel analysis file is named
new sample unit analysis.xls.

Export Query Tiew Samples” To... ] iJ_xJ
Savejn: |1 Sample 6P MIS a6 @ X C D~ Took-

Select the Excel analysis file.
The file name will appear in
the File Name box.

@i s o e

File name: {x:m;&mﬁmm.ﬂs !' Fii'ﬂ' Export ]
Autost at
Places Save as fype: Ir-hmmft Excel 97-2002 (*.ds) j i

[
L5

Access will attempt to export the query to the Excel file you have selected. Because the Excel analysis file has an
empty worksheet named for each Access query (the blank worksheet acts as a placeholder for your data), Access
will display the following message as it attempts to export the query. Select Yes. Access will export the data and
populate the Excel worksheet with the query of your field data.

i .

The database object ‘Mew Samples” already esists,

/AN Do yous want 1o replacs the exieting databiase abisct wWeh tho 5o yol ans S4parting?
fﬁ nﬁmmmwummmmmﬁum,umvmmmmm

ohject again and rename i in the Export dialng boo:
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Repeat this process with several other queries in order to become familiar with the process. When you are working

with actual field data, it will be necessary to export each of the 118 Access queries to the Excel analysis file

individually before proceeding to the next step. When all of the Access queries have been exported to Excel, close

Access.

When working with your actual field data in the BMP MIS (name) folder, you must export each query file
individually. The export process must be repeated for every one of the Access queries.
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Analyzing Field Data in Excel

Once the Excel analysis file is populated with the Access queries, it will perform calculations based on the
queries. In order for Excel to complete the calculations, you must open the Excel analysis file; the formulas in the
worksheets will recalculate based on the queries you just exported to the Excel analysis file.

Step 3.8. Open the Excel Analysis File

Open the Excel analysis file xx new sample unit analysis.xls.

When you are working with your actual field data in the BMP MIS (name) folder, the Excel analysis file will
be called new sample unit analysis.xls.

'The file contains several worksheets, with color-coded tabs, presented in order as follows:

* Blue-tabbed worksheets analyze field data.

* Yellow-tabbed worksheets contain charts and graphs created from information in the field data analysis
worksheets.

* White- or gray-tabbed worksheets are copies of the Access queries.

The Excel analysis file will appear as shown below when opened (note the tab colors at the bottom left of the
screen).
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Chapter 3—Installing and Using the BMP MIS
Step 3.9. Review the Contents of the Excel Analysis File

Familiarize yourself with the organization of the Excel analysis file; the worksheets contain a great deal of
information. Note that the Excel analysis worksheets are not the standard data summaries, which present the
results in a clear and concise format and give the preparer the opportunity to further interpret and explain the

findings.

Information in the analysis (blue-tabbed) and charts (yellow-tabbed) worksheets is linked to the standard data
summaries, which are formatted in Word. Because the standard data summaries depend on accurate links to the
Excel analysis file, the analysis and charts worksheets are protected—you can view information in the analysis and
charts worksheets but cannot make changes to them. If you attempt to modify a protected worksheet, you will see
the following error message.

Microsoftbxeel x|
The cel or chart you are trying to change & protected and therefore read-only.

! ':. To modiy a protected cell or chart, First remone probection using the Unprotect Sheet comimand (Tooks mer,
Protection submenu). You may be prompted for & pasoword,

Although Excel gives you the option to remove protection from the worksheet, it is strongly recommended that
worksheet protections remain intact. Accidentally changing the analysis and chart worksheets may result in
broken or undefined links in the standard data summaries. Select OK to continue.

Important: Do not remove protections from the Excel analysis or charts worksheets.

Step 3.10. Close the Excel Analysis File

Close the file xx new sample unit analysis.xls after viewing its contents. You will be asked if you wish to save
changes to the file. Select Yes to save the calculations that Excel made on the analysis worksheets. Results of these
calculations will be pulled into the standard data summaries as discussed in the next section.

MicrosoltExcel x|
(-’j!E Do you want ko save the changes you made to “xx new sample unit analysis. xls'?

N | cancel |
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Generating Standard Data Summaries in Word

After the data has been extensively queried in Excel, the resulting information is presented in a series of standard
data summaries (SDSs). The SDSs are organized to correspond to the focus areas in the BMP protocol, such as
general information, approaches to a surface water crossing, crossing structures, and chemical pollutants. Each
SDS may be used individually or combined with others to create a Comprehensive Standard Data Summary of

your field data. A list and description of all the SDSs provided in the BMP MIS appear in appendix C.

In this part of the practice exercise, you will populate the SDSs with the newly calculated information from
the Excel analysis file xx new sample unit analysis.xls. Chapter 4 discusses SDSs and the creation of a
Comprehensive Standard Data Summary in greater detail.

Step 3.11. Open the SDS File and Update the Links

Open the Sample BMP MIS folder and review the SDS files it contains. All of the SDS files have the acronym
SDS in the file name. In this example, you will work with the file New Sample Unit SDS.doc.

=ioix|

Fla Edi View Fovortes Took Halp -
i - o - (L) | Pesch Arsdes (B A 0D X | ED- |
Addvess [ samole 49 1S B ¥ 6o |

BMP MI% Fickd Data.medb Etm_ﬂmt_m_rﬂ,lrhdm.ﬁ:
¥ | New Sample Unkt 505, doc BB hew S Approaches BMP Mot Assnd 505 dox
Jmmmmﬁmmms.dm !J_tlawﬁjhﬂnmdﬁluw{rﬂrtﬁbﬁ.dm
Jmﬂdﬁppm-lib‘}.du .thwﬂjﬂ'mdﬁdﬂnﬁbﬁdu

Mew S Crossing Structure SO, dac hew S Croang Structure Specd S0S. dod

Pl SLI Fish Pactasge 505 doc e S Ganeral Tnf'rmesbion SIS, doe

Pew S HRELL in Blffier S5, dioc hiwy S Bripaeritn Areds S5, oo

P S Sodl Mt Buaffer SO dod B e S0 Sl vt Sl SR bl SO oo
B |ew SLI wietland SO5.doc B ik Feeld Dt ks

jxrmmﬂﬂm.ﬁ

19 cbject(s) h7.8M0 AL My Computer P

Double-click on the file New Sample Unit SDS.doc to open it. The following dialog box will appear.

Microsoft ward k|

I;’!E This document contains one or mone inks bo other fles. Do you want bo updats this documant with ithe data From
|

the Bnked Files?
=1 _» |
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Chapter 3—Installing and Using the BMP MIS

As discussed previously, the information in the SDS files is linked to the Excel analysis file. Answering Yes directs
the computer to seek out the Excel analysis file and update each piece of numeric information and each chart or
graph in the SDS. Answering No simply opens the file and presents the information as it was last saved.

If you were to select No, the SDS would open but it would not update the links to data in the Excel analysis file.
With no linked data, graphs and charts would be incomplete as shown below.

Overview of Sample Units

0 new sample units were sampled.
Number and Proportion of Sample Units by Feature

A sample unit is likely to have more than one of activity or condition recorded; therefore, the total of
activities and conditions will exceed the number of sample units (e.g., O activities and conditions in 0
sample units).

Number of New Sample Units by Feature

Haul road in the

NMM@@@I spill or

pollutant

cr
I%g“gc;ﬁfiainers, 4

Figure X. (n=0)
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If you select Yes, Word will update the links with the information you just exported into the Excel analysis file.
'The SDS template now contains current information.

Overview of Sample Units

309 new sample unites were sampled.
Number and Proportion of Sample Units by Feature

A sample unit is likely to have more than one of activity or condition recorded; therefore, the total of
activities and conditions will exceed the number of sample units (e.g., 493 activities and conditions
in 309 sample units).

Number of New Sample Units by Feature
Wetland
Chemical spill PN
or pollutant crossing=28 No surface
containers=4 water
crossing=72
Riparian Haul road
area=156 crossing=66
Haul road in
the buffer=10 Skidder
crossing=157

Figure X. (n=309)

After updating the links, save and close the file New Sample Unit SDS.doc. Do not change the file name.

Note: All file names should remain unchanged unless specifically instructed otherwise. As long as files are placed
in a uniquely named folder (e.g., BMP MIS Allagash 2007), there will be no confusion with other similarly

named files.
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Step 3.12. Repeat the Process With the Remaining SDS Files
Open and update the links in each of the 15 SDS template files in the Sample BMP MIS folder. Becoming

familiar with these steps will make generating the SDSs and creating a Comprehensive Standard Data Summary
with actual field data much easier. Chapter 4 provides instruction and other information necessary for assembling
the SDSs into a Comprehensive Standard Data Summary.

Processing Actual Field Data

After completing the entire practice exercise using the Sample BMP MIS folder, make a copy of the original
BMP MIS folder and rename it BMP MIS (name). Use the BMP MIS (name) folder to analyze your actual field
data. Repeat the steps in this chapter, substituting BMP MIS (name) for Sample BMP MIS whenever necessary
and following the instructions specific to the BMP MIS (name) folder.
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Chapter 4—SDSs and Comprehensive Standard Data
Summaries

'The standard data summaries (SDSs) provided in the BMP MIS present the results of BMP performance in a
concise and easy-to-read format. The SDSs are intended to be combined into a Comprehensive Standard Data
Summary, but they may be used individually to assess BMP performance for individual focus areas. You may

add explanations, interpretation, and additional supporting figures and photographs to generate complete and
comprehensive reports tailored to various audiences. The reports may then be used to identify opportunities for
improvement through additional planning, training, supervision, and enforcement, thus strengthening your State’s
or organization’s capacity to address water quality problems related to forest management activities.

Structure of the Standard Data Summaries

Each of the 15 SDS template files provided in the BMP MIS is named for the focus area presented in the SDS.
For example, the file New SU Approaches SDS.doc presents information regarding approaches to surface water
crossings on new sample units. A description of each SDS file may be found by right-clicking on the file name
and choosing Properties from the drop-down menu. Select the Summary tab at the top right of the Properties
window. A description of the SDS is in the Comments field. An example of the Properties window for New SU
Approaches SDS.doc appears below. A list and description of all the SDS template files available also appears in
appendix C.

New SU Approaches SD5.doc Pronerties S

Benesal | Secuiy| C
Tithe

Subjeer |
Auther, [kienae
Categoey. |
Keywords |

Commants: |Surmenasy dals on th spptoache: to o ecs wabed
CICrE4NNgE O resw Samnprhs uats

Advanced ¥ I

[ ok | cowa | o |
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'The SDSs are linked directly to the Excel analysis file. If data are changed or updated in the Access query and
exported to the Excel analysis file, you have the opportunity to update the links automatically in the SDS file
when the document is opened. The following dialog box appears when you open an SDS file. Selecting Yes directs
the computer to seek out the linked information in the Excel analysis file and update the information in the SDS

file.

x

) Thits dostumant contains one or mons briks to cther flas, Do ol want bo updsts this documeant with tha data From
" the bnkad fileg?

A sample page from the SDS New SU Approaches SDS.doc is shown below. The highlighted elements are those
linked to the Excel analysis file. The ability to update linked information in SDSs will be especially useful when
creating custom queries, which is discussed in chapter 5.

Approaches to the Water Crossing

There are 4 opportunities to observe the occurrence of soil movement, sedimentation, or stabilization
from the approaches to a surface water crossing. They are at Approach Area A—Outside the Buffer/
Filter Strip, Approach Area A-Inside the Buffer/Filter Strip, Approach Area B—Inside the Buffer/Filter
Strip, and Approach Area B—Outside the Buffer/Filter Strip. Proportions are based on the total
number of opportunities to make observations about soil conditions at the approaches.

For the 309 new sample units, there are 1236 opportunities to observe soil conditions.

Observations of Soil Stabilization, Movement, and Sedimentation
at the Approaches
100%
80% -
60%—
43%
40%
27%
20% 19%
-
7% 6%
0% [ ||
Soil stable ! Soil moves ! Sedimentation ! Sedimentation ! No surface
(does not (trace) (measurable)  water crossing
reach
water)

Figure X. Proportions are based on the total number of opportunities to observe soil conditions at the
approaches (n=1236).

Discussion
<OPTION: User may insert analysis, interpretation, and photographs here.>
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As shown on the previous page, the SDSs begin with a brief description of the data presented and how the
information was calculated, followed by results of the calculations and supporting figures. There are also
placeholders in the SDS files where text and images can be inserted to explain, interpret, and analyze the
information presented. The SDSs may be used alone or compiled into a Comprehensive Standard Data Summary
evaluating a project’s BMP performance.

Calculation of Proportions and the Presentation of Null Values

Where applicable, percentages presented in the SDSs are calculated on the total number of possibilities for a
condition to occur based on the number of questions about that condition in the BMP protocol. For example,
when evaluating the approaches to the surface water crossing, if there are 75 new sample units and 4 questions in
the protocol where soil stabilization, movement, or sedimentation are evaluated, there are a total of 300 possible
opportunities to make observations about soil conditions at the approaches (75 x 4 = 300). Those new sample
units without a surface water crossing, and thus no approaches, are included as part of this total, as there are still
four questions addressing conditions for these sample units. The number of opportunities to make observations
about conditions at the approaches on sample units where approaches do not exist is a null value. The null values
are included in the SDSs to ensure that the percentages total 100 percent and the frequency of problems is
accurately reported.

'The chart below shows the proportion of observations of soil stabilization, movement, and sedimentation at the
approaches to a surface water crossing from a sample data set. There are 309 sample units in this data set, each
with 4 questions assessing soil conditions at the approaches; therefore, there are 1,236 opportunities to observe soil
conditions within this data set (n = 1,236). Although 83 sample units do not have a surface water crossing, there
are still 332 opportunities to observe soil conditions on these sample units. Therefore, 332, or 27 percent, of the
total number of possible observations of soil conditions are made on sample units without a surface water crossing.

Observations of Soil Stabilization, Movement, and Sedimentation
at the Approaches
100%
80%
60%—
43%
40%
27%
0,
20%- 19%
7% 6%
0% ) | ) | _—y—_ : ]
Soil stable Soil moves Sedimentation ' Sedimentation No surface
(does not (trace) (measurable)  water crossing
reach
water)

You will see null values presented in many SDSs. They allow the reader to assess performance of the BMP
protocol based on the total number of possible observations of a given condition, not as a proportion of a subset of
the data.

37



BMP Manual—Desk Reference

Creating Comprehensive Standard Data Summaries

'The 15 SDSs can be used individually or compiled into a Comprehensive Standard Data Summary. It is advisable
to compile the completed set of SDSs into a Comprehensive Standard Data Summary summarizing performance
on the entire protocol. A logical sequence for combining the SDSs into a Comprehensive Standard Data
Summary is provided in appendix C. An example of a Comprehensive Standard Data Summary consisting of

portions of all 15 SDSs is presented in appendix D.

There are two ways to compile a Comprehensive Standard Data Summary:
1. Print each SDS individually and assemble them into one report, or

2. Electronically combine the SDSs into a comprehensive report.

When SDSs are first combined into a Comprehensive Standard Data Summary, links to the Excel analysis file

are maintained within the new document. Since maintaining and updating links requires a significant amount
of computer memory, it is recommended that you close all other computer programs or applications before
compiling the Comprehensive Standard Data Summary. If available computer memory becomes a problem
when compiling the Comprehensive Standard Data Summary, create two or more smaller files instead of one large

file.

Note: Once the Comprehensive Standard Data Summary is compiled from the individual SDS files, the
electronic links may be broken, which will greatly reduce the file size and facilitate e-mailing of the document.
Breaking the electronic links is discussed later in this chapter.

To assemble individual SDSs into one report, simply print out each SDS and attach the documents together. To
create a Comprehensive Standard Data Summary within the BMP MIS, follow steps 4.1 through 4.4.

As in chapter 3, the steps outlined in this chapter use the files in the Sample BMP MIS folder. Once you

have completed the steps successfully using the Sample BMP MIS folder, repeat the process using the files in
your BMP MIS (name) folder.

Step 4.1. Create the Comprehensive Standard Data Summary Document
Navigate to the Sample BMP MIS folder. Open the file Comprehensive_Report_Cover_and_Introduction.

doc. Select File from the main toolbar again and Save As from the drop-down menu.

When the Save As window appears, name the document using clear nomenclature that includes the State or
organizational name or abbreviation and the date. In the sample screen shown on the following page, the new file
has been named Comprehensive Report New SU XX 081506.doc. Similar nomenclature can be used, substituting
the State or organization abbreviation for XX. The Comprehensive Standard Data Summary file must remain in
the same folder as the Excel analysis file in order for the links to remain active and defined.
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Lawis A% ] M
Saveln: | Somple 8P MIS e @ X ol Toos-
: cefmprehensive_Report_Cover_snd_Introduction.doc 8 JNew SUI Sod Myt Sed Stabl 505 doc
-!I Comprebensive_Report_Cover_and_Introduction.doc B ]Mew SU Wetland 503.doc
e News Sample Link SI¥%._doc

Bty S Appeaaches BMIP Mot Assnd SO doe
Meve SU Appegaches Fratr Cnbrct S05.doc

Wew 3U Approaches Loggr Cnbrct 503, deoc Include your State or
My Documents Mewr SU Approaches S05.doc organization name and the
Misws S Chesndcal Polution SOS.doe date in the file name of the
[ JM?JMM&E&&H Comprehensive Standard Data
kﬂ Mewe SU Crossing Rruckure Specs 505,00 Summary.
Deshiop Hewr SU Fish Passage S09.doc
Mewe 5L Gerwral Information 505, doc
LI | rueve 5L HRLL in Buffer S05.doc
Mewe S Riparian Ares 305 doc
Favorfes News SU Soll Mt Buffer SOS.doc

< T s

m% Flepame:  [Comprehermive Report Hew SIL/ct 051506, doc -] swe |
Places MHWHHM{'.HI . Coancel I.-

Step 4.2. Insert a File Into the New Document

Place your cursor at the very end of the document you just created. Select Insert from the main toolbar and File
from the drop-down menu.
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'The Insert File window will open. Select the file New SU General Information SDS.doc to highlight it, then
select Insert. The contents of the file will be copied into the Comprehensive Standard Data Summary file. The
cursor will be left at the end of the inserted file.

msertrle 21

tookpe [ Sample v mis sl ea-m @ KO Tous
¥ | ngmprehansive Report New SU 00081508, doe B9 hses L1 Sod Mt Busffier SOIS. doe
__jl 1 | Comprehwrenee Report R SU 00 081506 00C B8 v S0 S0d vt Sed Stabl S05.doc
History twm_ﬁml_fmﬂ_rd_lmm.du Maw 510 Weklsnd S05. doc
¥ v Sample Ukt S05.doc
h B e SU Approaches BMP Not Assnd SOS.doc
) Hﬁu 21 Approsches Frafr Criret SO5.doc
My Documents [ |New SU Approsches Loggr Colrct SDS.doc
2 |Mew 51 Approsches £05.doc
g 5 vew S Chemical Polution S05.doc
AL B | ew SU Crossing Structure SDS. doc
De<itop :
]
Favoribes I
o '
b File pame: -
My . | = Bange
Places  Flesof fype: [\word Documents (*.doc) =]

Step 4.3. Insert the Remaining SDS Files Into the Document
Repeat step 4.2 for each SDS to be inserted into the Comprehensive Standard Data Summary. Appendix C

includes the recommended sequence of SDSs, but you may choose what SDSs to include and in what order.

Step 4.4. Save the Comprehensive Standard Data Summary File

Once you have copied all of the desired SDS files into the Comprehensive Standard Data Summary, save the file
before closing it. Maintain this file as your “master” Comprehensive Standard Data Summary. You may wish to
augment the information presented with additional text or images (see the Adding Text and Images section in this

chapter).

Breaking the Links

There are two important benefits to breaking the links with the Excel analysis file after the Comprehensive
Standard Data Summary file is complete:

1. Files without links require less memory and storage space than those files maintaining links.

2. Files without links can be easily e-mailed because they are smaller and they can be sent without including the
Excel analysis file. If the links were not broken and the Excel analysis file were not e-mailed along with the
Comprehensive Standard Data Summary file, the recipient would encounter an error when opening the file.

40



Chapter 4—SDSs and Comprehensive Standard Data Summaries

'The procedure for breaking the links affects only the document you are in when you break the links. Therefore,
when you open the Comprehensive Standard Data Summary file and break the links, you break only the

links to that file. Links between the query files and the SDS files are not affected. Once the links are broken,
however, the procedure cannot be reversed. Do NOT break the links with the Excel analysis file until the
Comprehensive Standard Data Summary is COMPLETE, as this action cannot be undone.

Once the Comprehensive Standard Data Summary is complete, it is advisable to break all links with the Excel
analysis file to reduce the overall file size.

Step 4.5. Select the Links

Open the Comprehensive Standard Data Summary file. (It may take some time to open the file as Word updates
the data links.) Select Edit from the main toolbar and Links from the drop-down menu.

= alolx

2l Corvaseliesares Pepeel e U ST DRI LDLdae - Masassll Wl
Tock Tghie ‘wrdos el Adohe PP Aoobat Coessant ™ v by
B o WEOEH| ¥ -Eflmmmnlr-mrmﬂ- B

TR @domowopdhom bR ow sk g okoa kg

nagement Practices (BMP)
ing Protocol—Data Summary

M e o eport litle, including the area investigated, the
Faln. w0 e and the name of the person compiling the report>
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'The Links window will open. Each piece of linked information in the Comprehensive Standard Data Summary

will be listed.
CE—— 21
: Item Type Update
Each line in Ce\ . e Moy cam. .. Arshysic A News SUIsY . Workshast  Auto
this box is o). rewe s Analysis Al New SUs)... Worksheet  Auto D SOUrCe
one piece of C:\ o e v sam... Anahysis Al New SUs! . Workshest  Auto
information Cela e e 5o, Analysis A New SUs!.. Worksheet  Auto Changs souce..._|
linked to oAk P 52, Analysis Al New SUs),.. Worksheet  Auto eskiok |
the Excel A Yo e sam, . Anabysis Al New SUsl . Workshesr Ao
analysis file. Sk oohx rew sam,.. Anahysis Al New SUs!.. Worksheet  Auto
Ce\ . Ao P 208, Anglysic A New SUst.. Workehest Ao |
Solros information for selactad lnk Uipdata mathod for salactad ek
Source file: LU0k new samiple unit analysis xds % Automatic update
Item i file:  Analysis All New SUSIRICS ™ planual update
Urktype:  Microsoft Excel Worksheet ™ Locked
Dptions for pelected link
I Pracarve formatting after update ¥ Save pecture i dociimend
(44 Cancel

The first link will be highlighted. Select all of the links listed in the box by holding down the Shift key and
pressing the down-arrow key until each link is highlighted.

i .3

Highlight all ' "“:-' y s - .- l.~ mn = I
links. TCT TN / 5 P Chadios Souncs

Step 4.6. Break the Links
When all of the links are highlighted, select Break Link to the right of the box. You will have an opportunity to

cancel this action before the links are broken. A dialog box will open asking if you are sure you want to break the
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links. Select Yes to break all of the links. The document is now a standard Word document with no active links to
the Excel analysis file. It may be copied or moved to another file folder for archiving. Save the document before
closing it.

Aubo

Aubo
Dpr Performa... cheet Auto

IF i F'I:. ) W $ Ll i Bt

;l.l_‘tl:l

ko

Link type: e

Adding Text and Images
Text and images may be added to the individual SDSs or the Comprehensive Standard Data Summary. This

teature allows you to explain, interpret, or analyze the information presented. You may want to customize the
Comprehensive Standard Data Summary for different purposes or audiences, each with a different level of detail
or emphasis. If so, save a copy of the Comprehensive Standard Data Summary and add or delete text and images
as necessary for each use.

'The SDS template files include placeholders in the body of the document for adding text and images. These
placeholders will be copied into the Comprehensive Standard Data Summary and appear as follows:
Discussion

<OPTION: User may insert analysis, interpretation, and photographs here.>

'The location of these discussion sections is a suggestion only; because the Comprehensive Standard Data
Summary file is a Word document, sections can be moved to wherever the report preparer wishes. Likewise,
additional discussion sections may be added, or the discussion sections may be eliminated all together. Even
without the discussion sections, the Comprehensive Standard Data Summary reports on BMP performance and
effectiveness. The discussion sections do, however, offer the opportunity to add explanatory details.
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Step 4.7. Add Text

To add text into the Comprehensive Standard Data Summary, simply open the document, highlight the line
“<OPTION: User may insert analysis, interpretation, and photographs here.>”, and type your own text or copy
text from another document. Save the document before closing it.

Step 4.8. Add Images

To add images such as digital photographs, place the cursor where you wish to insert an image into the
Comprehensive Standard Data Summary. Select Insert from the main toolbar, then select Picture and From File
from the drop-down menus.

:nvn-|‘ﬂﬂﬁ.ﬂ:m““ -rm_l-” 1"!’;’.@' -~
T — _'-_]E'-' ....‘ S —— .'.'.. — '.".i-;: .._
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When the Insert Picture window opens, navigate to the location of the file to be inserted. Select the file name
in the Insert Picture window to highlight it and select Insert in the lower right-hand corner of the window. The
image will be inserted into the document. Formatting options are available by right-clicking on the image and
selecting Format Picture from the drop-down menu.

fed |
Look jn : ¥ &m0 @ X M- Tooks~

= Flegar: | =
Paces  Flesof bype: (g pictures (*.emf;®.vmd;®.ipo;". loeg;*. i7" ipe;" ooy = |

Repeat the process as necessary for additional images. Save the document before closing it.

Step 4.9. Remove Unused Placeholders

When the Comprehensive Standard Data Summary is complete and all desired text and images have been added,
scan through the document and delete all unused discussion section placeholders. Save the document before
closing it.

Finalizing the Comprehensive Standard Data Summary

Once the content of the Comprehensive Standard Data Summary is complete, it is recommended that you “clean
up” some of the document formatting. The formatting of the SDSs was kept fairly simple for ease of use; as a
result, some manual formatting is necessary. The items listed below are simply suggestions; you may customize the
document however you prefer. See the example in appendix D.

* Insert the report title and other information suggested on the cover.

* Insert the number of sample units measured under the Data Summary heading on page ii. The number can be
found under the General Information Feature heading.

* Update the Contents on page iii to reflect the SDSs you included and the order in which they appear.

* Insert page breaks where necessary to keep headings and data on the same page, or to start major headings on a

right-facing page. Delete any unnecessary page breaks. 45
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* Delete any text or graphics that are not needed for the purpose of your report, including unused placeholders.
* Number the figures and tables sequentially, or remove the figure and table identifiers.

* Once the document is complete, insert the page numbers of the major headings in the Contents on page iii.

Tips for Troubleshooting

Here are some suggestions for managing common questions or problems.
Scenario 1: An SDS file is inserted into the Comprehensive Standard Data Summary in error.

Solution: You may immediately remove the SDS file most recently inserted into the Comprehensive Standard
Data Summary by selecting Edit from the main toolbar and Undo File from the drop-down menu.

You may also delete an SDS (or text or an image from within an SDS) from within the Comprehensive Standard
Data Summary by simply highlighting and deleting the material as you would in any other Word document.
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Scenario 2: Error messages appear for some of the data in the SDS.

Solution: Some calculations in the Excel analysis file may return an error message, as in the sediment volume
table shown on the following page. The error message simply means that no volume measurements were recorded
for that condition. As a result, Excel will return an error message when it is not able to perform the mathematical
operation in the formula.
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In the example shown, Excel returned a #DIV/0! error in the average column because it is not possible to divide
by zero. Similarly, the median calculation does not count zeros or empty cells because the formula in the Excel
analysis file directs Excel to ignore these entries. Since there are no other entries greater than zero in that column,
Excel returned a #NUM! error when the median value was calculated.

Once you have completed your Comprehensive Standard Data Summary and broken all of the links to the Excel
analysis file, you may edit the error messages out of the tables. For example, you may substitute an “N/A” for not
applicable where these error messages occur.

Table X. Quantities of Sedimentation by Crossing Structure Type

Sediment Volumes (cubic feet)
Average Median Maximum

Unimproved ford 16 5 80
Improved/constructed ford #DIV/0! #NUM! 0

Pole/brush ford 116 9 600
Single culvert 27 4 123
Multiple culvert 6 4 15
Bridge/box culvert, closed top 59 12 200
Bridge/box culvert, open top 16 6 54
Structure removed 70 6 606
Unknown/other 76 76 150

Nonnumeric values indicate that no volume measurements were recorded.

Scenario 3: You have attached your Comprehensive Standard Data Summary to an e-mail and sent it. When the
recipient opens the report and tries to update the links, the following error appears.

%

! 5 Oibpech i b document contain Bnks Lo fle that cannot be found. The Inked information wall not be updsted.

oK

Solution: The Comprehensive Standard Data Summary is maintaining links to the Excel analysis file. Make sure
that the links have been broken in your Comprehensive Standard Data Summary file before e-mailing it (see the
Breaking the Links section in this chapter).
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Chapter 5—Custom Queries and Data Summaries

'The standard data summaries provided in the BMP MIS present the results of BMP performance by linking
electronically to queries that sort information from the protocol data. Although several standard data summaries
(SDSs) are provided, you may wish to focus on some of the protocol data in more detail. There are many
possibilities for queries from your data; it would be impossible to address them all here. You may wish to create
custom queries beyond the standard queries included with the protocol to more completely explore BMP
performance. This chapter includes basic guidelines for creating custom queries in Access, writing formulas for
higher level analysis in Excel, and creating your own custom SDSs.

In order to develop a custom query, the appropriate data must be filtered out of the field data in the Access
database and exported to a worksheet in an Excel analysis file, where you can work on the data in more detail.

A number of queries of field data already exist in the Access database; you can them use in creating additional
SDSs. Standard data summaries are often based on several queries. Some of the queries you need to create new
SDSs may already exist in the Access database. A list of the Access queries provided in the BMP MIS and their
descriptions appear in appendix B. Review these existing queries carefully to determine if the subset of data you
need has already been created. If the query you are looking for already exists, you can skip to the second section of
this chapter (Exporting the Query to Excel). If you need to create a new query of field data in Access, begin with
step 5.1.

'The process of creating a new query, although not difficult, requires concentration and a lengthy written
explanation. Since all queries are created using the same steps, this chapter will explain the creation of a single
query. You can then follow the same process to create additional queries of your own choosing. Note that most
SDSs utilize information from several queries, so it is important to check to appendix B to determine if the
queries you need already exist.

Important: This chapter uses data in the Sample BMP MIS folder to demonstrate building a simple query.
It is recommended that you follow the steps outlined before attempting to design your own custom query. A
query based on the criteria used—new sample units where a logger is responsible for BMP implementation
by written contract (as part of the sale agreement)—already exists in the BMP MIS. The query will be given a
slightly different name to differentiate it from the existing query.

Creating a Query in Access

Step 5.1. Gather the Documentation Needed

Before you begin designing a query in Access, be sure you have the following tools available:

* BMP field guide (the companion guide to this publication), which contains the complete text of all of the BMP
protocol questions

* Map of the BMP protocol questions, which appears in appendix E of this desk reference

'The question map breaks the BMP protocol into focus areas. It acts as a shorthand list of the subject of each
question and a guide to the column in which each question appears in the Excel analysis file. The question map is
extremely helpful when defining queries in Access and writing formulas to analyze queries in Excel.
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Step 5.2. Navigate to the Query Screen
Open the Access database (BMP MIS Field Data.mdb), using the password provided in chapter 3. On the left-

hand side of the screen under Objects, select Queries to view the entire list of available queries.
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Chapter 5—Custom Queries and Data Summaries

Step 5.3. Verify That Access Is Set to Return All Fields in a Query

Access filters information, but unless told to do otherwise, it will return only the fields defined as criteria. In the
BMP MIS, Access must return all of the fields defined in the protocol. To ensure that all data points recorded for
each sample unit are returned in the query, select Tools from the main toolbar and Options from the drop-down
menu.
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The Options window will open. Select the Tables/Queries tab. In the left-hand side of the window is the
heading Query design. Make sure the Output all fields box is checked. Select OK to close the Options window.
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Step 5.4. Create a New Query

Chapter 5—Custom Queries and Data Summaries

To begin creating a new query, select the New button on the Access toolbar (below the main toolbar).
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'The New Query window will open. You will use Design View to create your query in Access. Highlight Design
View and select OK.

Create a new guery without
a wizard, e
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The Design View of the new query will open, along with the Show Table window. The Show Table window lists
the tables and queries on which the criteria in the new query can be based. The Tables tab lists the main database
table where all field data are stored. As discussed in previous chapters, the table containing the field data must
always be called BMP_Protocol_Field_Data in order for the queries to work properly.

o Mirroalt Aicews [ Derrgl & Selech Diamry ] m
B o S Yew st Duey  JodH Wredes  bsi T d e fo e =

w.@u @R/ inEo-n-E0 Gl @NDA- O,

5
Lo o
—————————————  peseeeeaaa—— %’

Toes | cugles | noeh | ] illl

BT
u
r
-
.

'The Queries tab lists all of the queries already defined in Access.

)
M 3Pty Mvt ADpr
N 3Pty Myt XStr

N 3Pty Sed WB Appr

N 3Pty Sed WB XStr

N 3Pty Sthl Appr

N 3Pty Stbl XSty

M BMP Mok &sord

N Buff Bet 25 and 50

N Buff Grtr Equ S0

M CP Eefuce

N CP Spil

N CP Spll Refuse ~|

I
X

il

54
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'The Both tab lists both tables and queries together. The new query may be based on the entire field data table

or on an existing query. If the new query is a subset of information in an existing query, the new query may be
based on the existing query. For example, if the new query will return all new sample units that have evidence of
sediment delivered to a water body, it may be based on the existing query New Samples, which returns all new

sample units in the database. For the purposes of this exercise, the new query will be based on the table BMP_
Protocol_Field Data.

In the Show Table window, select the Tables tab, highlight the table BMP_Protocol_Field_Data, and select
Add. The table will be added to the Design View screen. Select Close.

Crstr B s |
Protocod Field Dats
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'The next screen is divided into two parts:
* The top of the screen contains a box with the table you just selected, BMP_Protocol_Field_Data. The fields that

make up this table, which are also the question numbers from the BMP protocol, are listed in the box. You may
increase the size of the box for easier viewing by clicking on its border and dragging it to the desired size.

* 'The bottom half of the screen is a blank table in which you will define the criteria for your new query.
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Your query will be based on the following criteria: new sample units where a logger is responsible for BMP
implementation by written contract. The question map in appendix E indicates that the limiting criteria are the
questions Sample Type (under question G1) and G5 (BMP Responsibility Assigned). You need to select these
questions from the BMP_Protocol_Field_Data table and move them to the empty table at the bottom of the
screen. There are three ways to accomplish this (choose one):

* Double-click on each question (Sample Type and G5) inside the BMP_Protocol_Field_Data table on the top
the screen,

* Select the question inside the BMP_Protocol_Field_Data table on the top of the screen and drag it to an
empty column below, or

* Select the empty Field cell in the empty table. A drop-down menu will appear with the field names from
BMP_Protocol_Field_Data. Select the appropriate question (Sample Type and G5) from the drop-down list.
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Use whichever method you prefer to move the two questions to the blank table, as shown below.
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You have defined the fields to search, but not the criteria that will be used to filter those fields. That information
will be entered in the Criteria row. The criteria must be defined exactly the same way they appear in the database.
In order to view all new sample units where a logger is responsible for BMP implementation by written contract,
the query must return all sample units that meet both of the selection criteria.

For Sample Type, all entries with the answer N (for new sample unit) meet the criteria of being new sample units.
Enter N in the criteria cell in the column for Sample Type. It is important that the criteria not include sample
units with the answer Q_(for quality control sample), as these would be duplicates of new sample units already
included in the selection criteria.
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Question G5 asks if responsibility for BMP implementation is assigned to a specific individual. Answer choice 4
indicates that responsibility for BMP implementation is assigned to the logger by written contract. Enter 4 in the
criteria cell in the column for G5. The screen should appear as shown below.
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Important: Since the criteria are entered in the same row in the table, the sample units returned will meet
both conditions. If you are searching on criteria that may meet either condition, enter the criteria on different
rows. For example, the table below will return sample units that are either new or have a logging contractor
responsible for BMP implementation by written contract as part of the sale agreement. The results of this
query are very different.
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There are many ways to define criteria in Access. In the BMP MIS, the exact response to the question in the
BMP protocol may often be entered as the limiting criteria. Some additional examples of ways to limit criteria
appear in appendix F. It is also helpful to open the queries provided and switch to the Design View to see how the
criteria were defined. It is best to keep Access queries as simple as possible and to use Excel to answer the more
sophisticated questions that are based on the query.

You may view the results of your new query by changing from the Design View to the Datasheet View. Select
View on the main toolbar and Datasheet View from the drop-down menu.
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An alternate method is to select the View button on the toolbar to toggle between the Design View and the
Datasheet View.
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Access will return only sample units that meet the criteria you defined in the Design View table. The Datasheet
View returned by this query appears as follows.
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Switch back and forth between the Datasheet View and the Design View until you are comfortable with
changing views. Make adjustments to the criteria in the Design View, if necessary, until the query returns the
subset of data you need.

Note that in the Datasheet View, the fields used to define the criteria for the query (Sample Type and G5)

have been moved to the first two columns of the datasheet. While it is useful to have those fields in this position
to verify that the new query is sorting on the desired criteria, you MUST move the columns back into their
appropriate position—the order (column position) in which the question appears in the BMP protocol.
Keeping the columns in the same order as they appear in the BMP protocol data file is critical to analyzing the
data in Excel later in the process.

To move the fields back to their appropriate column positions once you are satisfied with the new query, return to
the Design View and uncheck the boxes for each field in the Show row in the table.
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Uncheck these boxes

Py e

Return to the Datasheet View. The criteria fields no longer appear in the first two columns; they are back in their
original column positions in the query.

Save the new query by selecting File from the main toolbar and Save As from the drop-down menu. In the Save
As window, enter the name of the new query. Whenever possible, use the abbreviations suggested in appendix A.
The query name cannot exceed 31 characters, including spaces. This query will be saved as Example Loggr
Chntrct to differentiate it from the existing query (N Loggr Cntrct).

21

Save Query ‘Query1 To: o
h:unwll Loger Grbreh
- oG]

[Query =

Select OK to save the query. Close the query file by selecting File from the main toolbar and Close from the
drop-down menu. You will be returned to the query screen. The new query will be listed in alphabetical order

along with the other queries.
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Step 5.5. Define the Contents of the New Query in Properties

Because the BMP MIS contains many Access queries, you should define the contents of the query in the
description box in its Properties window. You may refer to the Properties window at any time to recall the query

description.

In the Queries screen, right-click on the name of the new query and select Properties from the drop-down menu.
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When the Properties window opens, enter a description for the query in the description box. Select OK to close
the Properties window. The description will be saved. You may now export the new query to the Excel analysis file

and work further on analyzing the BMP protocol field data (step 5.6).

Example Loggr Cntrct Properties ] _‘LI_'.‘I_I:]

General |

Example Loggr Crtrct

Ty Query: Select Query

Description: sample units where the logger is responsible for BMP
ion by written contract]

Enter the query
description here.

Created: 9/18(2007 1:30:49 PM
Modified: 9/18f2007 1:36:40 PM
Owner:  Admin

Attributes: [ Hidden I™ | Rephcable

=
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Exporting the Query to Excel

Once the query is defined in Access, you have a subset of field data available to work with. To further analyze the

data in the new query, the data must be exported to the Excel analysis file.

Step 5.6. Select the Query to Be Exported

In the Queries screen, right-click on the new query Example Loggr Cntrct and select Export from the drop-
down menu.
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The Export Query window will open. Navigate to the Sample BMP MIS folder if you are not already there.
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Step 5.7. Select the File Where the Query Will Be Exported

Because the query file is currently in Access, the files that appear in the Export Query window are Access files.
However, you want to export the query to the Excel analysis file. To select that file, first choose Excel as the file
type by clicking on the drop-down menu next to the Save as type box. There may be several versions of Excel
listed; choose the latest version available on your computer.

After selecting Excel as the file type, the Excel files in the current folder will appear in the window. There will be
two files in the Sample BMP MIS folder: one will contain field data and the other will be the BMP protocol data
analysis file. Select the Excel analysis file xx new sample unit analysis.xls. The file name will appear in the File
name box at the bottom of the window.

Ergprort Query “Example Loggr Citrct” Tio... ﬂil
Savej: | Semple GMP MIS e @ ¥ C D Tooks-

Select the Excel
analysis file. The file
name will appear in
the File name box.

Favorites
mw fagtosk ani e
Places  Saveaskype: [mcrosort Excel 97-2002 (") ¥ - concel |,
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Step 5.8. Export the Query
Select Export. The query will be copied into the Excel analysis file.

Note: You may need to change the parameters of the custom query that you designed in Access to correct an
error or change the criteria after it has been exported to Excel. If the query name has not changed (because
the intention of the query is the same), repeat steps 5.6-5.8 to export the modified query to the Excel analysis
file. It is neither necessary nor recommended that the previously exported data be deleted from the worksheet

file first.

At step 5.8, after selecting Export, the following dialog box will open.

x|
_ The database object Example Loggr Cntrct’ already exists.
!3 Do you wank to replace the axisting database obiect with the one vou are exporting?

IF ol et b0 eocpeoet ks osbedech wlthacl pespliscirng (thee ecchetinng sk b clbect, il e, Yo o e e pint: e
ShESEE Ao 0 renams B i Hhe Expart dulag b,

'm!|uu-

Select Yes to continue to export the query. The modified query will replace the old query in the Excel analysis
file.

The query has been exported to the Excel analysis file onto its own worksheet titled Example_Loggr Cntrct.
Excel adds the underscores to the title to fill in the spaces in the query name. Close the Access file BMP MIS
Field Data.mdb.

Step 5.9. Verify That the New Query Is in the Excel Analysis File

Open the Excel analysis file xx new sample unit analysis.xls. Along the bottom of the screen you will see the
named worksheet tabs. The new worksheet Example_Loggr_Cntrct will be added as the last worksheet on the
right. Scroll to the end of the list of worksheet tabs using the bottom scroll bar or click on the scroll to right end
button.
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Once the new query is in the Excel file, you may analyze the results of the query using Excel formulas and
functions.
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Analyzing Queried Data in the Excel Analysis File

'The Excel analysis file will appear as shown above when opened. As described in chapter 3, it contains several
worksheets, with color-coded tabs at the bottom left of the screen, presented in the following order.

* Blue-tabbed worksheets analyze field data.

* Yellow-tabbed worksheets contain charts and graphs created from information in the field data analysis
worksheets.

* White- or gray-tabbed worksheets are copies of the Access queries.

'The analysis and charts worksheets in the Excel analysis file are protected so that they cannot be modified easily.
'This prevents the accidental loss of data links to the standard data summaries. There are, however, unprotected
worksheets in the Excel analysis file created specifically for your use in analyzing custom queries: Analysis
Custom Query1, Analysis Custom Query2, Charts Custom Queryl, and Charts Custom Query2. These
worksheets are not protected, so you may add to and modify them as you create custom queries. You will create
and save your new custom analyses and charts in these worksheets.

Select the worksheet tab Analysis Custom Query1, which contains a blank worksheet. You may begin analyzing
the data resulting from your new query here. Excel has many functions, operators, and tools to use for this
purpose. A list of the most useful general functions and operators used in Excel appears in appendix G.
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For example, since the BMP protocol consists of primarily multiple-choice questions, the COUNT and
COUNTIF functions are useful in counting the number of times a particular answer was chosen for a question.

For this example, you will use the new query Example_Loggr_Cntrct to find out the following information
regarding the approaches to surface water crossings:

* 'The number of new sample units where a logger is responsible for BMP implementation by written contract
* 'The number of these new sample units with a surface water crossing

* 'The number of opportunities to observe soil conditions at the approaches to surface water crossings on these
sample units

* 'The number of observations for each of the following soil conditions: stable soil, soil movement, and
sedimentation originating from the approaches to a surface water crossing on these new sample units

* The average volume of measurable sediment in the water body

Finally, you will create a chart illustrating the observations of each of these soil conditions on new sample units at
the approaches to surface water crossings, and store the chart in the Charts Custom Query1 worksheet.

Step 5.10. Set Up the Worksheet

Before beginning to analyze the data and write formulas, set up the Analysis Custom Query 1 worksheet. The
example below illustrates a worksheet that has been set up to present the information you will retrieve from the
data. It includes a title to the section, as well as labels for the information you will isolate from the data. Other
tabs in the Excel analysis file provide examples of completed worksheets. Set up your worksheet by inserting labels
in cells and deciding which cells will be used to hold the formulas that will show the results of the calculations.
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Setting up the worksheet first keeps the information organized and will make it easy to locate information when
you are linking it to a new data summary.
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Step 5.11. Perform the Calculations

The results that will appear in your custom worksheet are calculated from the field data using Excel functions and
operators.

5.11a. Count the Number of Sample Units in the Query

First, you will count the number of new sample units where the logger is responsible for BMP implementation
by written contract. Since the query Example_Loggr_Cntrct has isolated all of the sample units that meet the
criteria, you simply need to count the number of sample units in this query. The data description is entered in cell

A4 in this example. Enter the following formula into cell B4, using the COUNT function:
=COUNT(Example_Loggr_Cntrct!A:A)

'The formula directs Excel to count each cell in column A in the worksheet Example_Loggr_Cntrct.

'The formula can be broken down into its individual parts: the equals sign tells Excel that a formula or calculation
will follow; COUNT is the function, which counts all occurrences of the criteria specified; the information in
parentheses is the criteria. The location of the data (i.e., the worksheet where the data are located) is followed

by an exclamation point. You will always need to enter the name of the worksheet where the data are located.
Finally, A:A directs Excel to count each row in the first column of the worksheet, column A. Each row
corresponds to one sample unit that meets the criteria in the query Example_Loggr_Cntrct.

Press Enter after entering the formula into the cell. In this example, there are 91 sample units that meet the
criteria.
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5.11b. Calculate the Number of Sample Units With a Surface Water Crossing

Next, you will calculate the number of these new sample units with a surface water crossing. Refer to the question
map in appendix E. Question X12 asks for the stream order or water body type at the crossing site. The question
map indicates that the answers to question X12 are found in column Q _in the query.

Question X12 reads as follows:

X12  Enter the answer code for the stream order or water body type at the crossing site. Although not
ordinarily considered, if States wish to include ephemeral streams in the protocol, they will be coded zero-
order (answer code 8).

First-order stream

Second-order stream

'Third-order stream

Fourth-order stream or larger

Drainage ditch systems degrading and/or draining to natural surface waters

Pond or lake of Federal or State significance

Wetland or similar area of Federal or State significance

Zero-order (ephemeral stream)

Y 0 NNk L b

No stream crossing in this sample unit (go to question HB137)

—_
e

Stream crossing avoided by planning (go to question HB137)

To find out how many of the new sample units have a surface water crossing, you must find out how many
responses to X12 in the query Example_Loggr Cntrct contain an answer code less than 9. Total the number of
responses that are less than 9 in column Q_using the following formula:

=SUM(COUNTTIF(Example_Loggr_Cntrct!Q:Q,1), COUNTIF(Example_Loggr_Cntrct!Q:Q,2),
COUNTIF(Example_Loggr_Cntrct!Q:Q,3), COUNTIF(Example_Loggr Cntrct!Q:Q,4),
COUNTIF(Example_Loggr_Cntrct!Q:Q,5), COUNTIF(Example_Loggr Cntrct!Q:Q,6),
COUNTIF(Example_Loggr_Cntrct!Q:Q,7), COUNTIF(Example_Loggr Cntrct!Q:Q,8))

Order of Operations Refresher

According to the rules of mathematics, mathematical
syntax and operators must be placed in the following

order:
1.  Parentheses
2. Exponents
3. Multiplication and division
4.  Addition and subtraction
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'This long formula simply directs Excel to sum the results of each of the COUNTIF statements in the parentheses.
Excel follows the order of operations when calculating formulas and will calculate the results of each statement
within parentheses before finally summing all of the answers together. The COUNTIF function is used because

it counts the number of times a number or text meets a specific condition. In the above formula, it counts the
number of times answer choices 1 through 8 occur in the Example_Loggr_Cntrct query. By summing the results
of each COUNTTF statement, you have the answer to our question. There are 73 new sample units that meet
these criteria.
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Important: Zeros are automatically inserted in the spreadsheet in cells where protocol questions have not
been answered. Use of the following formula, which counts all responses in column Q_that are less than 9, will
include any zeros for unanswered questions, producing in an incorrect result.

=COUNTIF(Example_Loggr_Cntrct!Q:Q,"<9")

5.11c. Calculate the Number of Opportunities to Observe Soil Conditions

Next, you will calculate the number of opportunities to observe soil conditions on the new sample units with
a surface water crossing. This number will be important when calculating proportions of observations of soil
conditions and causes of sedimentation in this subset of data. The question map in appendix E identifies the
questions that assess soil movement or sedimentation for focus areas of the BMP protocol. Since this custom
query is intended to deal only with sedimentation from approaches to surface water crossings, it can be
determined by reading only those questions that address that issue.
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Questions X22,X47,X91, and X116 address soil movement at surface water crossings:

X22  Approach Area A—Outside the Buffer/Filter Strip
X47  Approach Area A—Inside the Buffer/Filter Strip
X91  Approach Area B—Outside the Buffer/Filter Strip
X116  Approach Area B—Inside the Buffer/Filter Strip

'Therefore, there are only four opportunities to observe soil conditions at the approaches to surface water
crossings in the BMP protocol.

To calculate the total number of opportunities to observe soil conditions at the approaches to the surface water
crossing, multiply the total number of new sample units in the Example_Loggr_Cntrct query by 4 using the
formula below.

~$B$4"4

Enter this formula in cell E4, immediately to the right of the description you entered in cell D4.

This formula refers to cell B4, which contains the number of sample units in the query Example_Loggr_Cntrct.
The $ symbol is an absolute reference. When preceding a column or row reference with a $ symbol, you are
instructing Excel to always look for the contents of that column or row. In this case, Excel will always multiply
the contents of column B4 by 4 to calculate the total number of opportunities to observe soil conditions at the
approaches to the surface water crossing. There are 364 opportunities.
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5.11d. Calculate the Number of Observations of Each Soil Condition

Questions X22, X47,X91, and X116 are also used to calculate the number of observations of stable soil, soil
movement, soil sedimentation (trace and measurable), and the number of sample units without a surface water

crossing.

As indicated in your worksheet, you will first determine the number of samples in which soil is stable in Approach
Areas A and B-Outside the Buffer/Filter Strip (questions X22 and X91). Answer code 5 indicates that soil is

stabilized:

X22  Enter the answer code that best describes any soil movement in Approach Area A-Outside the Bufter/

Filter Strip.

1. Trace amounts such as films or suspended sediments deposited in the water body or within the
bankfull width of the channel (go to question X23)

2. Measurable amounts of sediment deposited in the water body or within the bankfull width of the
channel (go to question X23)

3. Soil deposited inside the buffer/filter strip but did not reach the water body or within the bankfull
width of the channel (go to question X31)

4. Soil moved in Approach Area A—Outside the Buffer/Filter Strip but did not reach the buffer/filter
strip (go to question X37)

5. Soil is stabilized for Approach Area A-Outside the Buffer/Filter Strip (go to question X43)

X91  Enter the answer code that best describes any soil movement on Approach Area B-Outside the Buffer/

Filter Strip

1. Trace amounts such as films or suspended sediments deposited in the water body or within the
bankfull width of the channel (go to question X92)

2. Measurable amounts of sediment deposited in the water body or within the bankfull width of the
channel (go to question X92)

3. Soil deposited inside the buffer/filter strip but did not reach the water body or within the bankfull
width of the channel (go to question X100)

4. Soil moved in Approach Area B-Outside the Bufter/Filter Strip but did not reach the bufter/filter
strip (go to question X106)

5. Soil is stabilized for Approach Area B-Outside the Buffer/Filter Strip (go to question X112)

6.  Soil movement occurs in Approach Area B-Outside the Buffer/Filter Strip but has been recorded

elsewhere in the protocol (go to question X113)

Therefore, you are interested in knowing how many times answer code 5 was recorded for questions X22 and X91
in the query Example_Loggr_Cntrct. You must add together the number of times this answer choice occurred for
each question to get the total number of times stable soil was observed on Approach Areas A and B-Outside the
Buffer/Filter Strip. According to the question map in appendix E, the answers to questions X22 and X91 appear
in columns AA and CT in the query worksheet, respectively.
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The following formula counts the number of times answer code 5 was chosen for each question and adds them
together:

=SUM(COUNTIF(Example_Loggr_Cntrct!AA:AA,5), COUNTIF(Example_Loggr Cntrct!CT:CT,5))

Enter this formula in cell B14, to the right of the cell containing the description.

To calculate the proportion of the total number of observations that stable soil conditions were observed at
Approach Areas A and B—Outside the Buffer/Filter Strip, simply divide the results of the formula by the total
number of observations possible, using the formula below.

=B14/$B$6

B14 is the cell where the number of observations of the condition is calculated and B6 is the cell where the total
number of possible observations is calculated. Enter this formula in cell C14.
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Note: Cells that calculate proportions must be formatted as a percentage. Click on the cell to highlight it, then
select Format on the main toolbar and Cells from the drop-down menu.
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'The Format Cells window will open. On the Number tab, select Percentage in the Category window. Select
zero (0) as the number of decimal places. Select OK to apply the formatting to the selected cell.
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'The same process should be followed for each of the other soil conditions. The formulas to calculate the number of
observations of each condition and its proportion of the total possible number of observations appear in table 5.1.

Table 5.1. Formulas for calculating number of observations of each condition and its proportion of the total.

Condition Number of occurrences Pro;_)ortlon of total
possible occurrences

No surface water

crossing* =$B$6-PRODUCT(B5,4) =N14/$B$6

Approaches inside the buffer/filter strip
- =SUM(COUNTIF(Example_Loggr_Cntrct!AZ:AZ,4), _

Soil is stable COUNTIF(Example_Loggr_Cntrct!DS:DS,4)) =B15/5B$6
=SUM(COUNTIF(Example_Loggr_Cntrct!AZ:AZ,3),

. COUNTIF(Example_Loggr_Cntrct!AZ:AZ,5), _

Soil moves COUNTIF(Example_Loggr_Cntrct!DS:DS,3), =E15/3B%6
COUNTIF(Example_Loggr_Cntrct!DS:DS,5))

. . =SUM(COUNTIF(Example_Loggr_Cntrct!AZ:AZ,1), _
Sedimentation (trace) | - NTIF(Example Loggr Cntrct!DS:DS, 1)) =H15/$B56
Sedimentation =SUM(COUNTIF(Example_Loggr_Cntrct!AZ:AZ,2), _K15/$B$6
(measurable) COUNTIF(Example_Loggr_Cntrct!DS:DS,2)) -

Approaches outside the buffer/filter strip
o =SUM(COUNTIF(Example_Loggr_Cntrct!AA:AA,5), _

Soil is stable COUNTIF(Example_Loggr_Cntrct!CT-CT,5)) =B14/5B36
=SUM(COUNTIF(Example_Loggr_Cntrct!AA:AA,3),
COUNTIF(Example_Loggr_Cntrct!AA:AA,4),

. COUNTIF(Example_Loggr_Cntrct!AA:AA,6), _

Soil moves COUNTIF(Example_Loggr_Cntrct!CT:CT,3), =E14/3B56
COUNTIF(Example_Loggr_Cntrct!CT:CT,4),
COUNTIF(Example_Loggr_Cntrct!CT:CT,6))

. . =SUM(COUNTIF(Example_Loggr_Cntrct!AA:AA,1), _
Sedimentation (trace) COUNTIF(Example_Loggr_Cntrct!CT:CT, 1)) =H14/$B%6
Sedimentation =SUM(COUNTIF(Example_Loggr_Cntrct!AA:AA,2), _K14/$B$6
(measurable) COUNTIF(Example_Loggr_Cntrct!CT:CT,2)) -

*The category “no surface water crossing” is required to account for opportunities for observations that will not be observed on
sample units without a water crossing so that proportions equal 100 percent. It is a null value. See chapter 4 for a description of null

values.

5.11e. Calculate the Average Volume of Measurable Sediment in the Water Body

'The average volume of measurable sediment in the water body originating from outside and inside the buffer/filter
strip can be calculated using an array function. An array function works on a range of cells (such as the range
between HD2 and HE2000 expressed as HD2:HE2000) and is entered into an Excel worksheet with a Ctrl +
Shift + Enter keystroke combination. Brackets {} are automatically placed around the formula after it is entered
using this keystroke combination.

According to the question map in appendix E, evident sediment volumes originating from the approach areas
outside the buffer/filter strip are recorded in questions X26 (column AE in the query) and X95 (column CX).
Sediment volumes originating from the approach areas inside the buffer/filter strip are recorded in questions
X51 (column BD) and X120 (column DW). Sediment volume entries are duplicated in the database at the
end of the protocol questions. Sediment volumes recorded in the BMP protocol are automatically copied to
a contiguous block of columns at the end of the protocol in order to make volume calculations easier to write.
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According to the question map, columns HD and HE also contain the sediment volumes for the approach areas
outside the buffer/filter strip, and columns HG and HH also contain the sediment volumes for the approach areas

inside the buffer/filter strip.

To calculate the average of sediment evident in the water body originating from the approach area outside the
buffer/filter strip, use the AVERAGE function. You need to ignore all zero entries. To do this, use a nested IF

THEN statement within the formula to instruct Excel to ignore cells containing zero as an entry. The formula will

look like this:
=AVERAGE((IF(Example_Loggr Cntrct!HD2:HE2000>0,Example_Loggr Cntrct!HD2:HE2000,"")))

'The formula above contains an array (highlighted in yellow). Enter it in cell B9 using a Ctrl + Shift + Enter
keystroke combination. Brackets will automatically be added at the beginning and the end of the formula.

While this formula may appear complicated, it makes more sense when you look at the IF THEN statement first:
(IF(Example_Loggr_CntrcttHD2:HE2000>0,Example_Loggr_CntrcttHD2:HE2000,"")

The syntax for an IF THEN statement is IF(condition,[value if true],[value if false]). The statement selects all of
the cells on the worksheet Example_Loggr_Cntrct between cells HD2 and HE2000 that are greater than zero.
'The AVERAGE function is applied to those cells that are greater than zero. The twin quotes "” instruct Excel to
return a blank cell if there are no entries in the range that are greater than zero. (Note: Since it is not possible to
know how many sample units will be sampled by any individual project participant, the cell reference to row 2000
is an arbitrary number, which assumes that any project participant will not sample more than 2,000 units during
any one sampling year.)
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Remember: You must enter an array formula with a Ctrl + Shift + Enter keystroke combination.

Note the difterence between the following two examples. In the first screen, the formula is entered with only
an Enter keystroke, resulting in a #VALUE error.
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In the second screen, the formula is entered with a Ctrl + Shift + Enter keystroke combination. The formula
calculates the results accurately.
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The same syntax can be applied to the formula calculating sediment volumes for the approach areas inside the
buffer/filter strip. The only difference is the cell reference to the appropriate columns. Enter the following formula
in cell B10 using a Ctrl + Shift + Enter keystroke:

=AVERAGE((IF(Example_Loggr Cntrct! HG2:HH2000>0,Example_Loggr_CntrcttHG2:HH2000,"")))

5.11f. Calculate the Soil Conditions Summary

Finally, you will use the information about the number of observations of soil conditions to summarize the
conditions and create a chart, which you will later use in a custom SDS.

'The following summary categories appear under the worksheet heading Soil Conditions Summary: Soil Is Stable,
Soil Moves (does not reach water body), Sedimentation (trace), Sedimentation (measurable), and No Surface
Wiater Crossing. You have already calculated the results for each condition inside and outside of the bufter/filter
strip. Simply total the two results together in the Soil Conditions Summary section. For example, for the Soil Is
Stable condition, sum cells B14 and B15 together using the formula =SUM(B14:B15). Place the formula in cell
B19.
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Repeat this process for each soil condition listed. For No Surface Water Crossing, simply enter the cell location
preceded by an equal sign (=N14) since there is only one value.
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Calculate the proportion of total observations by dividing each sum by the total number of opportunities to
observe soil conditions, which is stored in cell B6. For example, to calculate the proportion of observations in

which soil is stable, insert the formula =B19/$B6$ into cell C19.

The figures in bold (cells B24 and C24) are totals of the summary columns. Enter =SUM(B19:B23) in cell B24
and =B24/$B6$ in cell C24.
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Inexperienced field personnel may inadvertently miss an entry or enter unnecessary additional data, resulting in
calculations that do not equal 100 percent. The protocol leader should normally catch errors such as these during
the quality control or data cleanup procedures that should be conducted as data are submitted. Small errors may
result due to rounding, but larger errors should be resolved by reviewing the field data.

In this worksheet, the value in cell B24 should match the value in cell B6, and the value in cell C24 should equal
100 percent. The errors shown occur because zeros were automatically inserted in the data file for two sample
units on which question X12 was not answered (see step 5.11b). This is an example of the type of error that can be
detected and resolved as described above. Further graphics use the corrected data.
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Step 5.12. Create a Chart

Finally, you will make a simple graph using the Excel Chart Wizard to illustrate the results and save it on the
Charts Custom Queryl worksheet.

First, select Insert from the main toolbar and Chart from the drop-down menu.
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'The Chart Wizard will open and guide you through four steps to create a chart. The first screen asks you to choose
the type of chart you want. For this example, you will create a column chart. Select Column under Standard

Types and select Next.

T e

The next screen will ask for source data. Select the Series tab. Select Add to add a data series.
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You then need to enter information on the data series. As you enter the information, the image of the chart at the

top of the window will change.

Chart Wizard - Step 2 of 4 - Chact Soawce Dk
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First enter the name of the data series. This one will be called Proportion of Soil Conditions at the Approaches-

Logger Responsible by Written Contract. Type the name into the Name box.
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Next, enter the values in the data series. Click on the icon at the right of the Values box. It will collapse the
Source Data window and display the worksheet you just created. You can simply highlight the data series to be
included in the chart.

In this case, you are choosing the proportions of soil conditions observed at the approach areas to the surface water
crossing. When you highlight the data series, the address of the cells chosen are written into the small Chart
Source Data — Values box.
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After highlighting the data series, click on the icon at the right of the Chart Source Data — Values box. It will

expand the Source Data window, insert the selected data series in the Values box, and display the data series in
the chart.
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You must also select the Category (X) axis labels for the bars in the chart. Click on the icon at the right of the
Category (X) axis labels box in the Source Data window. Select and highlight the X axis labels in the same way

you selected the values for the data series.
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Click the icon again to return to the Source Data box, which will now contain a fairly complete image of the

chart. .
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Select Next to advance to the third step in the Chart Wizard, Chart Options. Here you can customize the chart
according to your preferences. Select the Titles tab. The chart name you entered in the previous step will appear in
the Chart title box. You may change the chart title and label the X and Y axes if you so choose.
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Select the Gridlines tab. The default setting is to show major gridlines on the Value (Y) axis. If you wish to
remove the gridlines, uncheck the box. The change will be reflected in the sample table.
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Select the Legend tab. Since there is only one data series on the chart, the legend is not necessary. To remove the
legend, uncheck the Show legend box.
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Select the Data Labels tab if you would like to label the data series on the chart. Under the Label Contains
heading, check the Value box. The values of the data series will appear above the columns.
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Select Next to proceed to the last step—selecting the location of the chart. The first option you will be given is to
save the chart as an object in the current worksheet, Analysis Custom Query1.

Chart Wizard - Step 4 of 4 - Chart Location 1 x|
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This chart should be saved as an object on the worksheet Charts Custom Query1. Click on the down arrow and
select the worksheet name from the list.
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Select Finish. The chart will open in the Charts Custom Query1 worksheet.
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'The completed chart can easily be formatted to make it consistent with other charts in the standard data
summaries. For example, all the charts in BMP MIS are formatted to a scale of 100 percent on the Y axis. Change
the scale on the new chart by right-clicking on the Y axis. Choose Format Axis from the drop-down menu.
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'The Format Axis window will open. To adjust the scale of the axis, select the Scale tab.
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Change the Maximum setting to 1.0 and the Major unit setting to 0.2. When the new values are entered, the
boxes to the left of those settings will uncheck, indicating that the auto setting has been overridden.
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Select OK to see the chart adjusted to the new scale.
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The title of the chart may look better in boldface. To select the chart title for formatting, click on the title to reveal
the text box it is in, and right-click in the text box to open a drop-down menu.
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Select Format Chart Title to open the Format Chart Title window.
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Select the Font tab to select a different font, font style, size, or eftect. In this case, select Bold under the Font style
menu.
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Select OK to apply the style.
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Finally, you may want to highlight conditions of concern (e.g., trace and measurable amounts of sediment
observed in the water body). You can easily change the color of individual data points for emphasis. Place your
cursor over the data point you wish to change and right-click once. The entire data series becomes highlighted
with a small square on each point.
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Left-click on the data point you wish to format to highlight it. In this example, the column for Sedimentation
(trace) is highlighted.
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When the individual data point is highlighted, right-click and select Format Data Point from the drop-down

menu.
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Select the Patterns tab in the Format Data Point window. In the Area section, choose the color for the data

Chapter 5—Custom Queries and Data Summaries

point. The color you choose will appear in the Sample box in the lower left-hand corner of the window.
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When finished, save and close the Excel file.

There are many ways to format charts in Excel. Formatting choices should make the information presented clear
and easy to read. This section presents one way to format the chart, but there are many more options than can be
addressed here. In the beginning, trial and error is the best way to see the many options Excel offers for presenting
information.

Creating a Custom SDS in Word

So far you have created a new query in Access, exported it to the Excel analysis file, analyzed data from the new
query, and created a chart from the results. If you wish to present your work in new data summary or add it to
an existing standard data summary, you need to know how to pull linked data from the Excel analysis file into

a Word document. In this section, you will create a simple data summary, which will demonstrate how to link
numbers and charts to a Word document.

Open the Excel analysis file before working on the new data summary. You need to have access to the information
in the Excel file in order to create links in the Word document.

Step 5.13. Open and Name the New Word Document

Open a blank Word document and select Save as to name the file according to the contents of the report. In this
example, the file is named Example Approaches Loggr Cntrct SDS.doc. Save the document in the Sample BMP
MIS folder.

When working with actual field data, remember to save the document in the BMP MIS (name) folder where
the Excel analysis file is stored.
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Step 5.14. Write the Report

Write the report as you would any other Word document, keeping in mind where you will locate the linked data.
Highlighted areas were inserted in this example report to give some idea of how linked information from the
Excel file might be used in a custom SDS. Although the format of the example follows other existing SDSs, you

may format your report any way you choose.

Logger Is Responsible for EMP Implementation by
Written Contract

Soll Conditions Observed at the Approaches

A tolal of ___ newsample unils were sampled where a logger was responsible
for BMP Implementation by written contract

- of these sample unils have a surface waler crossing

There are 4 opportunities 1o obserye the occurrence of ol movement,
sedimentation, or stabiization from the appmaches to a surface water crossing.
They are al Approach Area A=Oulside the BuffenFilter Strip, Approach Area A=
Insde the BufenF iter Stnp, Approach Area B-0utside the Buffert iter Stnp, and
Approach Aréa B-Inside the BumenF iltér Strip. Proportions are based on the
total number of opportunities to make observations about soil conditions

at the approaches.

> Forthe __ newsample units, there are __ opportunities to observe soll
conditions.

CHART
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Step 5.15. Paste a Data Link Into the Word Document

Return to the worksheet Analysis Custom Query1 in the Excel analysis file. Right-click on the cell containing
the data you wish to copy into the Word document. A drop-down menu will open. In the following example, cell
B4, containing the total number of sample units, is selected. Select Copy from the drop-down menu. The cell

border will be highlighted with a dashed line.
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Return to the Word document and place your cursor in the location where you want the data to appear. Select
Edit from the main toolbar and Paste Special from the drop-down menu.
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'The Paste Special window will open. Word defaults to the Paste option. Select the Paste link option on the left
side of the window. In the As: box, select Unformatted Text.

FPaste Special ] J.!EI
Sowrce:  Microsoft Excel Workshest

Analysis Custom Query IR4C2 oK |
: Cancel
" paste: I
' Paste bnk: Select
Unformatted
Pichure
/ w&“ . —_ | Text
Select
paste HTML Format SIS, Dsean

link

Irgerts the contents of the Clipboard as text without

D

Paste Link creates & shortout to the source file,
Changes to the source File will be reflected in your
documsnt,
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By selecting Unformatted Text, only the data in the cell will be pasted into the Word document. You will be able
to format the font, font size, and font style to match the rest of the document later. Select OK. The data from cell
B4 is inserted into the Word document.

Logger |s Responsible for EMP Implementation by
Written Contract

Soil Conditions Observed at the Approaches

ﬂlﬂﬂsmﬁamtsm:emmenhmmrmpmsﬂam
BMP impiaun rtation by written contract.

¥ ___ ofthese sample units have a surface waler Crossing.

There are 4 oppordunt i#s 1o observe the occurrence of Sod movement,
sedimentation, or stabilization from the approaches {0 a surface waler crossing.
They are al Approach Area B—Outside the BulferFiler Sinp, Approach Area A—
inside the BufferFiter Strip, Approach Area B—Outside the BufferFller Strip, and
Approach Area Bnside the BufterFiter Strip. Proportions are based onthe
total number of opportunities to make observations about soil conditions
at the approaches.

» Forthe ___ new sample unite, there are ___ opporfunities (o observe S0i
conditions.

CHART

Repeat this process (step 5.15) for each data point you wish to include in the report.
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Step 5.16. Paste a Chart Link Into the Word Document

Navigate to the worksheet in the Excel analysis file containing the chart you wish to import into the Word

document (in this example, it is Charts Custom Query1). Right-click on the chart and select Copy from the

drop-down menu.

CEESEEET T TN utied

R B g et Mpea Jem Dol e pa Skgere

DEEY @k chR-¥ .o m U imaAl 20,

| s «/B s EEEINE =N ; HaEN - R AT
(et dewa  w [
AT B | %

L ww

i
kel

|

L e e =

i

=

-

=

BE

-
-

AN

;
?
E
§
E
g

|
:
|

T o
.

'The chart border will be highlighted with a dashed line. Return to the Word document and place your cursor in
the location where you want the chart to appear. Select Edit from the main toolbar and Paste Special from the

drop-down menu.
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'The Paste Special window will open. Word defaults to the Paste option. Select the Paste link option. In the As:
box, select Microsoft Office Excel Chart Object.

Paste Special . 7l x|
Source:  Microsoft Excel Chart

oK
Cancel |

Microsoft Excel Chart Object

Select Paste link

¢l I Display asicon

Result
i Inserts the contents of the Clipboard as a pichure.
@ Paste Link creates a shortout to the source File. Select Microsoft
Office Excel Chart
ﬂwml:nﬂumhﬂhaﬂedhm Obj'ectx

Select OK. The chart will be pasted into the Word document.

Repeat this process (step 5.16) for each chart you wish to include in the report.
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'The report now appears as follows; the yellow highlighted areas represent live links with the Excel analysis file.
Save and close the file when finished.

Logger Is Responsible for EMP Implementation by
Written Contract

S0il Condrtions Observed ot the Approaches

A total of 91 new sample units were sampled where a logger was responsible for
BMP implementation by written contract

> TE of these sampls unds have & surface water crossng.

There are 4 opporfunties to observe the occurrence of soll movement,
sedimertalion, or slabilization from the approaches (o a surface waler crossing.
They are at Approach Area A-Outside the BulferFiter Strip, Approach Area A-
ingide the BullerFller Sirip, Approsch Ares B-Outside the BullenFiller Strip, and

Approach Ares Bngide the ButterfFiter Strip. Proportions are based onthe
total number of opporfunitics to make obsrrvations abowt soll conditions

at the approaches.

¥ For the 91 new sample unds, there are 384 opporiund ies to observe sail
COMlnnE,

Froporiion of Soil Condtions at the Approsches-Logger Re spondble
by Whitten Corbract

44%

143888

25%
18%
] 5% % —
T T — T ¥ : -

Lall b Srable Lod Moer Sedimaramion  Sedimenmmion Mo Surtce
(s rvot reach rac+) imeasuable) Water Cmsging
s bady)

Important: Once you have established links in a Word document, you cannot move data in the source Excel
worksheet. If you move data in the Excel worksheet, including adding or deleting rows or columns, the links in
the Word document will be lost or different data will be pulled into the Word document inadvertently. Word
will only look to the original location of the data when the link is established. Avoid rearranging the Custom
Query worksheets in the Excel file after your data summary is complete. If links are broken or incorrect data

is imported to the Word document unintentionally, you must reestablish the links in the Word document,
following the instructions included in steps 5.15 and 5.16.
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Step 5.17. Update the Links

You have the option of having the links updated automatically when the Word document is opened, or you may
update the links manually.

5.17a. Automatic Update

To set your links to update automatically when the Word document is opened, select Tools from the main toolbar
and Options from the drop-down menu.
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The Options window will open. Select the General tab. Check the box Update automatic links at Open (fifth
item down) and select OK.

2

Seourity I Speling & Grammar | Track Changes
e Torais Compatbiity | Fde Locations

Ganersl options
F Sachground repagnation
™ Biye background, witte text]
I Provide feadback with gound
[+ Provide Feedback weth apimation
[ Confirm convedsion st Opan Check this box to
v Update automatic lnks at Open <€ update links when the
& Mal a5 attachment file is opened.
[V Bacerthy used fils ket |-| =] ertres
[™ Help for WerdPerfect users
™ Navigation keys for WordPerfect users
[ Alow background open of web pages
¥ Automatically create drawing canvas when inserting AutoShages

Messuremant unds: |Ir-:i'-n El
[ Steowe pixeks For HTML Features

Web Ogliors... | E-mad Options... |

(L _|) concd

Word will prompt you to update the links each time you open the document with the following dialog box. Select
Yes ONLY if data have been changed or updated in the Excel analysis file; otherwise, select No.

Morosoft ward |

/i This dacument contars one or mons bnks to other flas, Do wou want to updsta this documant with the data From
{ ! the Ik Files?

ves | Na

Important: It is not necessary to update links every time the document is opened. Update the links only when
data have been changed or updated in the Excel analysis file.
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5.17b. Manual Update

If you wish to leave the update automatic links option off, you may still update links manually when working in
the Word document. There are two ways to do this.

You may edit individual links by right-clicking on the linked data or chart, and selecting the Update Link option
from the drop-down menu. When you choose this option, Word simply retrieves the data and updates the selected
link. An alternate method is to highlight the linked information and press the F9 key.
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You may update a single link or multiple links by selecting Edit from the main toolbar and Links from the drop-
down menu.
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'The Links window will open displaying a list of all the links in the document and the path to the linked file where
the data are stored (the Excel analysis file). The location of the linked data appears in the Item in file entry. The
worksheet name is followed by the cell address (“R” equal row and “C” equals column). To update a single link,

highlight it and select the Update Now button.

d 1
j o b Bike ! : Bia |l
2 Anabysis Custom Quss Mt >
Co oo e gam. .. dnalysis Cusbom Cwer ... 'Worksheel Hgto
e P R, T Anakysis Cushom Quer . Waorkshest  Auto
Eehes b newr sami. Charts Custom Query... ‘Worksheet  Suto Changs Source
reskink |
i
Soures information for salachad nk - Lipdate msthod For salactad bk
: (% automatic update
™ Marual update
I Locked
v Pracarve formatting after update b Save picture In documant
(4 4 Cancel

To update several links at the same time, select the first link and hold down the Shift key and the down arrow key
to highlight multiple links. Then select Update Now.

In the example below, the three links are selected for updating.

Aeihyss Custom Quer . Worsheet | ALLD
Charts Cuctom Query.. Workshest  Auto Change Source.... I
ek Link
Sourca information for selectad bink —  Update mathad for selacted bnk
Shurce file: % putomatic update
Them in fle: " Manual update
Link type: | I Locked
Oxptions For selected bk
v Preserve formatting after update b Save picturs in document
o cancel |
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After updating is complete, select OK to close the Links window and continue working in the Word document.

You now have the basic information necessary to create and manage custom queries and data summaries. There are
many possibilities for querying BMP protocol data.

Remember: Although you are not required to experiment with the practice files provided in the Sample BMP
MIS folder, we recommend you do so to become confident before working with actual field data.

Removing Worksheet Protections From the Excel Analysis File

Because information in the Excel analysis file is linked directly to the SDS templates, the analysis and charts
worksheets in the file are protected, meaning you cannot edit or change the worksheet contents or layouts without
removing the worksheet protections. The protections are intended to prevent losing the electronic links in the SDS
template files or pulling the incorrect information into an SDS file.

'This section includes instructions for removing the protections in the event that a change must be made on a
protected worksheet. However, it is important to understand that deleting cells, rows, or columns, or moving
information in a worksheet in the Excel analysis file will result in problems with linked data in other locations.
Links in the SDS files can be reestablished following the instructions in steps 5.15 and 5.16. Although it is
possible to reestablish links in the SDS file, this process can be time consuming and confusing; therefore, it is not
recommended.

Important: It is strongly recommended that you do not remove the worksheet protections.

Step 5.18. Remove the Worksheet Protections

If you attempt to change information in an analysis or charts worksheet in the Excel analysis file, you will see the
following error message.

Micrasolt Furel 1 x|

The celd or chart you are brving bo changs i probected and therefore read-only.

! '}. To modify a protected cell or chart, First remonve probection using the Unprotect Sheet command (Tooks memu,
Probection submenul. You may be prompted for a password,

—

Select OK if it is necessary to make a change to the worksheet.
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Select Tools from the main toolbar, and select Protection and Unprotect Sheet from the drop-down menus.
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Note that although the worksheet is protected, it is not password protected. You will not be prompted for a
password. Any necessary changes may be made at this time.
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Step 5.19. Replace the Worksheet Protections

When edits are complete, it is important to replace the worksheet protections. Select Tools from the main toolbar,
and select Protection and Protect Sheet from the drop-down menus.
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'The Protect Sheet window will open. Leave the selections at the default settings and select OK.

2

[V Protect worksheet and contents of locked cells
Password to unprotect sheet:
Il

Alowe all users of this worksheet bo:

v
[¥ Select unlocked cells
[~ Format cells

[ Format columns

[ Format rows

[T Insert columns

[ Insert rows

[ Insert hyperlinks

[~ Delete columns

[~ Delete rows ﬂ

ok | ) cacel |

If you choose to add a password in order to unprotect the worksheet, you need to enter that password when
attempting to unprotect that worksheet in the future. It is strongly recommended that you do NOT enter a
password to protect the worksheet.

When changes are made in the Excel analysis file that may affect the links in the SDS templates, it is important
to open the appropriate SDS file, update the links, and check the file carefully to be certain all links are correctly
maintained. If the links are incorrect, follow the instructions in steps 5.15. and 5.16 to reestablish the links.

114



Chapter 6—Performing Spatial Queries

Chapter 6—Performing Spatial Queries

When evaluating BMP use and effectiveness, it is sometimes desirable to separate data based on various
geographical units. For instance, you may want to evaluate only the BMP data occurring within a specific State,
county, or watershed. You may do so by selecting BMP data samples, based on their GPS-derived coordinates.
This procedure is known as a spatial query.

A Geographic Information System (GIS) may be used to perform custom spatial queries based on the
relationships among BMP sample units and the features in other spatial datasets. The resulting data file may then
be used with the BMP MIS in creating standard data summaries and a Comprehensive Standard Data Summary
for the geographical area selected. The screen below shows a sample data file and map for the Chicopee watershed
in Massachusetts.
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'This chapter provides instructions for using the BMP Feature Generator, a query tool created for use in
conjunction with ESRI (Environmental Systems Research Institute) ArcMap GIS software. The BMP Feature
Generator can be used to create a limited field data table, called a point shapefile, containing the data for sample
units within a given geographic area from the records in your Excel field data file, which you created when you
uploaded your field data to your desktop computer. For the purposes of this chapter, this file will be referred to
as BMP Field Data.xls; you most likely will have assigned it a different name during the uploading process. A
copy of the BMP Feature Generator is included on the CD provided with the BMP desk reference. It must
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be copied onto your computer’s C: drive (with the path C:\BMP\GIS) in order for it to work correctly. (If you
followed the instructions in chapter 3, it should already be filed in the proper location.) Data files created using
the BMP Feature Generator should be saved in a project folder (e.g., BMP MIS (name)) and used to generate
SDS:s for that project.

Your Excel field data file is used to generate the standard data summaries and is password protected so that it
will continue to work properly with the SDS generating files. To use the BMP Feature Generator, you must
make an unprotected copy of your Excel field data file (BMP Field Data.xls in this example) and save it in
the CA\ABMP\GIS folder.

'This chapter demonstrates the procedure for using the BMP Feature Generator to create a spatial query. Data for
the Chicopee watershed in Massachusetts was used for instructional purposes, but no practice data file is included
in the BMP MIS. You must use your own data to create spatial queries.

Step 6.1. Create a .dbf File From the .xls File

Navigate to the unprotected copy of your BMP Field Data.xls file in the C:\BMP\GIS folder and double-click
on the file name to open it. Click on cell Al in the upper left-hand corner of the worksheet. Hold down the shift
key and click on the lowest cell in the last column that contains data, at the extreme lower right of the worksheet
(not shown on the screen capture). Check to see that the highlighted portion includes all columns and rows that
contain data. Then select the Copy icon and the New icon on the toolbar at the top of the worksheet to open a
new worksheet.
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In the new worksheet, click on cell A1. Click the down arrow to the right of the Paste icon on the toolbar at the
top of the worksheet. Select Paste Special from the drop-down menu.
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'The Paste Special window will open. Check Column widths and select OK.
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Click the down arrow to the right of the Paste icon on the toolbar again. Select Paste Special from the drop-
down menu. Check Values and number formats and select OK.

119



BMP Manual—Desk Reference

'The data from your BMP Field Data.xls will be copied into the new worksheet in the correct format. Select File
from the main toolbar and Save As from the drop-down menu.
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Chapter 6—Performing Spatial Queries

In the Save As window, save this interim file to the folder C:\BMP. In the File name box, enter a file name that
describes the data (in this example, it is NA Test_States_Field_Data). In the Save as type box, select the most
current .dbf format from the drop-down menu (in this example, it is DBF 4 (dBASE IV)(*.dbf)). Select Save.
Later in the process, you will be instructed to move the final version of this file to a BMP MIS (name) folder,
where it can be used to create standard data summaries.
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Select OK in the window that opens to save the new worksheet as a .dbf file.
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Select Yes in the next window that opens. Close the newly created .dbf file and the original Excel (.xls) file by
selecting the red X in the upper right-hand corner of each file screen.

Note: The locations of the point features (sample units) in the output shapefile you are creating are based on

the first GPS latitude-longitude coordinate pair encountered when reading from left to right in each row in
the BMP Field Data.xls file.

Latitude-longitude coordinate pairs may occur in columns X14 and X15 (water body crossing Approach Area
A), HB138 and HB139 (haul road, log landing, or rutted, mineral soil skid trail inside the buffer/filter strip),
CP171 and CP172 (chemical pollutants), or B177 and B178 (bufter/filter strip).
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Step 6.2. Initiate the BMP Feature Generator Tool

Navigate to the GIS folder in C:\BMP and open it. Double-click on the ArcMap project file BMP.mxd (C:\
BMP\GIS\BMP.mxd) to open it. The ArcMap-ArcInfo window that opens should show base layers for counties,
States, and watersheds. The ArcToolbox directory tree on the left-hand side of the screen should display the BMP
Feature Generator under BMP Tools.
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Chapter 6—Performing Spatial Queries

Double-click on the BMP Feature Generator in the ArcToolbox to open the BMP Feature Generator window
and click the icon to the right of the top box.
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In the window that opens, navigate to the file name of the .dbf file that you just created from your BMP Field
Data.xls file (in this example, it is NA Test_States_Field_Data.dbf). Highlight the file name and select Add.
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Chapter 6—Performing Spatial Queries

In the lower box in the BMP Feature Generator window, replace the default file name with the name you wish to
assign to the output shapefile. The .shp extension will be added automatically. (In this example, it has been named
C:\BMP\BMP Features.) Select OK.
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A window will open to indicate progress. When the tool executes successfully, a point shapefile depicting the
locations of your BMP sample points will be displayed. The name of the shapefile you wish to create will be added
to the ArcMap Layers window with the file name you assigned (BMP Features).
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Chapter 6—Performing Spatial Queries
Step 6.3. View the Result and the Types of Information Available

Right-click on BMP Features under Layers and select Zoom To Layer from the drop-down menu. The map
shown will zoom to only the States containing BMP sample points contained in the source point shapefile (in this

example, NA Test_States_Field_Data.dbf).
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Alternatively, you may choose to zoom in manually using the Zoom icon on the toolbar.
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You may also find the Identify tool useful for selecting and viewing the attributes of features from any of the
datasets.
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You can control which of the layers’ features are selected for identification by choosing from the drop-down list at
the top of the Identify Results window, which opens when you click on a sample point using the Identify tool.
<Top-most layer> is the default; it shows the BMP sample data for the point selected.

'The map of sample units can be captured by pressing the Print Screen key. It can then be pasted into other
products, such as PowerPoint presentations, BMP reports, or other publications.
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Chapter 6—Performing Spatial Queries

You can view information on the watershed in which a specific data point occurs by clicking on the sample

point. Then click on the down arrow to the right of the Layers box in the Identify Results window and select
Watersheds. After viewing the information specific to the data point, return the Layers box to the default setting,
<Top-most layer>.
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Step 6.4. Select Sample Data From Specific Geographic Areas

You can perform spatial queries based on the relationships among the BMP sample units and the features in other
spatial datasets by using the Select By Location utility in ArcMap.

GIS datasets depicting shapes of the various watersheds are contained in files already programmed into the
BMP Feature Generator and correspond to the U.S. Geological Survey eight-digit hydrologic unit codes (HUC).
Standard GIS datasets for county and State boundaries are also incorporated into the tool. These datasets are
automatically added to the ArcMap view when the BMP.mxd project file is opened.
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Select the Selection icon on the main toolbar and Select By Attributes from the drop-down menu.
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Chapter 6—Performing Spatial Queries

The Select By Attributes window will open. Click the drop-down arrow to the right of the Layer box and select
the name of the layer you wish to use, in this example Watersheds. In the Method box, select Create a new
selection from the drop-down list. In the third box, scroll down and click on HUC_NAME. Click on the “ ="
button and the Get Unique Values button. In the fourth box, scroll down and then double-click on Chicopee.
The selection statement in the last box should now read "HUC_NAME"="Chicopee’. Select Apply at the bottom
of the window, and then select OK.
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The Select By Attributes window will close and the selected watershed will now be highlighted in light blue.
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Note that several counties or watersheds could have been included in the data file being created by using the “OR”
button in the selection statement in the Select By Attributes window. For example, the selection statement

"HUC_NAME"='Chicopee’OR"HUC_NAME"="Blackstone’

would yield a file containing sample data from both the Chicopee and Blackstone watersheds.
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Select Selection from the main toolbar and Select By Location from the drop-down menu. The Select By
Location window will open. In the I want to box, choose select features from from the drop-down menu. In the
the following layers box, click on the check box next to the layer you created (in this example, BMP Features). In
the that box, choose are completely within from the drop-down menu. In the the features in this layer box, select
the Watersheds from the drop-down menu. Check the box next to Use selected features. Select Apply and then
Close. The BMP features that fall within the Chicopee watershed will now be selected and highlighted in light
blue.
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Step 6.5. Copy the Selected Data to a .dbf File

To save the selected records to a .dbf file that can then be opened in Access, where additional queries can be made,
open the attribute table of the BMP data layer by right-clicking on the layer name under Layers (in this example,
BMP Features), and selecting Open Attribute Table from the drop-down menu. The Selected Attributes
window will open. Click the Selected button at the bottom of the window so that only those records that are
selected are shown. Then select the Options button and select Export from the drop-down menu.
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The Export Data window will open. In the Export box, select Selected records from the drop-down menu. In
the Output table box, type the name you wish to assign to the data file or use the icon to the right of the box

to navigate to the file location and type the name. (In this example it has been named C:\BMP\Chicopee_

Watershed_Sample_Data.dbf because it contains only the BMP samples from the Chicopee watershed.) Select
OK.
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In the ArcMap window that opens, select No.
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'The file will be saved in the folder you designated.

Step 6.6. Convert the .dbf File to an xlIs File

Navigate to the folder containing the newly created .dbf file (in this example, C:\BMP\Chicopee_Watershed _
Sample_Data.dbf), double-click the file name to open it, and, using the Save as function, save it as an Excel (xls)
file in a separate BMP MIS (name) folder (for example, BMP MIS 07 Chicopee). It may then be used to create
standard data summaries and a Comprehensive Standard Data Summary for the Chicopee watershed using the

BMP MIS procedure described in chapter 3.
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Chapter 7—Sampling Design

This chapter provides guidance on sampling design for program managers and field foresters using the BMP
protocol. State forestry agencies and other forest management organizations often have statisticians on staff and
are encouraged to develop their own sampling strategy. Therefore, this chapter will be limited to suggestions
intended to help overcome some of the sample design problems encountered during the testing phase of the
protocol.

The authors give special thanks to Jeffrey Gove and Harry Valentine of the U.S. Forest Service, Northern Research
Station for their assistance in the preparation of this chapter.

Timber Sales and Sample Units

Personnel, legal, and resource constraints render a complete assessment of all timber sale operations beyond the
capabilities of most State forestry agencies and forest management organizations. As a result, it is highly unlikely
that a// timber sales can be visited; the assessment of BMP effectiveness must rely on a sample of timber sales.
Although the BMP protocol records conditions found on discrete spatial components of timber sales called
sample units (figure 7.1), the sample unit boundaries can be determined only by onsite inspection. The cost of
onsite inspections makes it unlikely that the total number of potential sample units will be determined or that a
full statistical analysis will be undertaken. Therefore, it is important that a representative and unbiased sample of
logging sites be drawn to ensure that the results of the BMP monitoring protocol are conservative and provide
accurate information to forest managers and regulating agencies, and to an increasingly concerned public, many of
whom are unfamiliar with the principles of sound forest resource management.

Sample Unit Identification

Each timber sale is considered a sample site, containing a number of potential sample units. The sampling
process begins with the compilation of a list of timber sales occurring within a given time period, usually 1 year.
A random selection of timber sales, or sample sites, will be drawn from all of the timber sales in a State or other
administrative unit, and one or more randomly chosen sample units within the selected timber sales will be

measured based on the sample design. Detailed instructions on the identification of sample unit boundaries are
provided in the BMP field guide.
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Figure 7.1. Sample units within a timber sale (sample site), as delineated by timber cutting boundaries, ownership boundaries,
and water body crossing, are available for random selection as potential sample units.

Sample Design Using Probability Sampling

Probability sampling includes random sampling methods in which the probability or chance of selecting a given
sample site is known in advance. If a given sample site can only be chosen once, the method is described as
sampling without replacement. If a given sample site is returned to the list and thus has the potential to be chosen
for sampling more than once, the method is known as sampling with replacement.

Random Sampling Without Replacement

Random sampling without replacement, also know as simple random sampling, is one of the simplest forms of
probability sampling. It is appropriate in situations where the timber sales from which the sample is to be drawn
have relatively similar characteristics. Every potential sampling site has an equal opportunity to be chosen once for
measurement. As a result, it is a simple, reliable, and efficient method of choosing an unbiased sample.

140



Chapter 7—=Sampling Design

In this method, a comprehensive list of all of the timber sales occurring within the area and timeframe to be
sampled is developed from whatever data or information is available. The timber sales to be sampled are then
selected at random from the list.

One way to select the sites to be sampled is to list the timber sales in any order and number them sequentially.
Multiply the total number of timber sales by a randomly generated decimal and select the sale whose number is
generated. Repeat the procedure until the desired number of sample sites has been selected.

'The random number generator feature in Excel can be used for this process. The screen below shows the procedure
for selecting 10 sample sites from a list of 129 timber sales. Open a blank Excel worksheet. Enter the function
=RAND() in cell A2. Enter the number 129, the total number of timber sales, in cell B2. Enter the formula
=A2"B2 in cell C2. Copy each entry into rows 3 through 11 of the same column. Format column C as a number
with zero decimal places. The numbers in column C are generated by the formula and represent the timber sale
numbers selected to be sampled. In this method, each timber sale is sampled only once. If a selected sample site

is drawn again, the subsequent draw is discarded and an additional random draw is made until the desired total
number of sample sites is drawn.
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Another advantage of this method is that it represents a single random sample of the entire population of timber
sales. Statistically sound subsets of the data can then be created to assess trends and other information.

Random Sampling With Replacement and Varying Probability

In random sampling with replacement and varying probability, also known as list sampling, the probability of a
sample being selected increases with certain chosen characteristics (in this case, the acreage of the timber sale).
Replacement means that a given site, once selected as a sample, remains in the list of potential sample sites and
may be sampled more than once. Therefore, the larger the timber sale area, the more likely it is to be sampled and
to be sampled more than once.
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While only slightly more complicated than random sampling without replacement, random sampling with
replacement and varying probability can be used to draw a single random sample while balancing the ratio of
sample acreage to total harvest acreage where timber sales vary widely in total acreage. Statistically sound subsets
of the data can then be created to assess trends and other information.

In a situation where the potential sample sites include a small number of large timber sales and a large number
of smaller timber sales, this method can be used to obtain a more representative sample of conditions over the
combined area of all the timber sales without resorting to stratification.

'The process for selecting sample sites using this method involves listing the timber sales and calculating a
cumulative total of each successive timber sale acreage. An acreage range is calculated for each timber sale based
on the cumulative total and the size of the individual timber sale. A random acreage is generated between 1 and
the total cumulative number of acres. This number will fall between the upper and lower acreage limit of one of
the timber sales, designating it as a sale to be sampled. Thus the probability of being chosen for sampling increases
with the size of the individual sale, and an individual sale may be chosen more than once.
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'The following screens demonstrate the process of selecting 7 sample sites from a list of 22 timber sales. Open a
blank Excel worksheet. In column A, list the timber sale numbers. In column B, list the acreage of each timber
sale. In column C, you will calculate the cumulative total of the acreage of the timber sales, resulting in a total
acreage of all timber sales. In cell C2, enter the formula =B2. In cell C3, enter the formula =C2+B3. Copy this
formula into the remaining cells in column C. In column D, you will calculate the lower limit of the acreage range
of the timber sale in the same row. In cell D2, enter the number 1. In cell D3, enter the formula =C2+1. Copy this
formula into the remaining cells in column D.
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The random acreages are calculated using the Excel random number generator. Open a second Excel worksheet.
Enter the function =RAND() in cell A2. Enter the number 2770, the total timber sale acreage (calculated in
the previous worksheet), in cell B2. Enter the formula =A2*B2 in cell C2. Copy each entry into rows 3 through
8 of the same column. Format column C as a number with zero decimal places. The numbers in column C are

generated by the formula.
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A timber sale is chosen and sampled as often as one of the random acreages calculated in column C of the
previous worksheet falls within the cumulative acreage range shown in columns C and D of the following
worksheet. Enter the randomly generated acreages into the appropriate row in column E of the following
worksheet. In this method, a given timber sale, large or small, may be selected for sampling any number of times.
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As a result of this method, two samples are drawn in sale area 13 and several samples are selected from smaller
sales. Thus the balance in the ratio of sample acreage to timber sale acreage between the many small timber sales
and the fewer larger timber sales is improved without introducing bias and without stratifying the sample.

As in random sampling without replacement, an advantage of this method is that it represents a single random
sample of the entire population of timber sales. Statistically sound subsets of the data can then be created to assess
trends and other information.

Random Sampling With Stratification

Sampling with stratification is somewhat more complicated and generally requires a greater number of samples.
As a result, it is usually somewhat less efficient in terms of travel and staff time.
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'The decision to stratify a population, that is, dividing it into relatively homogeneous groups before samples are
drawn, should only be done if a large variation in timber sale characteristics is clearly evident and would obscure
important patterns and trends if ignored. For example, if a State contains a sector with very rough, mountainous
terrain and another sector with very flat, wet terrain, two strata are more likely to provide an accurate picture

of conditions than would a simple random sample drawn from across the entire State. Stratification, however,
will likely require a larger sample size than other methods since an adequate number of samples (> 30) must be
measured in each stratum, or group.

If, however, the variation in timber sales was substantial but could 7oz be reliably isolated by stratification, then
stratifying the population could be arbitrary and subjective, and lead to bias. Under these circumstances, random
sampling without replacement or random sampling with replacement and varying probability might be more
appropriate and yield more defensible results.

Sample Size

Maximizing the number of sample units is recommended since the predictive power of statistical analyses is
directly proportional to sample size. Regardless of the sampling method chosen, a sufficient number of samples
(= 30) must be obtained to avoid the statistical accuracy limitations inherent in a small sample. It is logical

to assume that sample size should be increased as the total number of timber sales increases. Otherwise, the
proportion or percentage of the population represented by the sample will be inadequate.

The variability of timber sales is another consideration. If early samples exhibit a wide variation in BMP
implementation and performance, you may want to increase the sample size in order to accurately describe
conditions statewide. Unfortunately, there are no rules of thumb for these adjustments in sample size. In most
cases, sample size is limited by the resources that can be devoted to the project and, as a result, sample size usually
falls short of the optimal number. Do your best with the resources available.

Examples From Protocol Testing

Very few States have a single database of all sites where timber sales occurred on an annual basis. As a result, the
States that tested the BMP protocol used a variety of methods to identify an adequate number of timber sales

as sample sites (table 7.1). Tax records, cutting plans or permits, soil and erosion control plans, highway entry
permits, and forest management plans were all used as sources of timber sale data from which to draw a sample. In
one case where no records existed, aerial reconnaissance was used to locate timber sales. Even after initial selection,
some sample sites were removed from consideration because private landowners were unwilling to permit access.
This introduces the possibility that landowners with concerns about the conduct of harvesting operations on their
lands will deny access for monitoring, while confident landowners would permit monitoring, thus producing a
favorable bias in the statewide results. One way to overcome this problem might be to grant landowners immunity
from prosecution and fines for violations discovered during the sampling process if the problems are corrected
within a reasonable timeframe.

In light of practical realities, some of the sampling and management strategies summarized in table 7.1 would
need to be adjusted in order to be consistent with rigorous statistical theory and methods of avoiding bias.
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Table 7.1. Summary of sampling and management strategies used by States and organizations in the BMP protocol pilot test.

State or

for which permission to enter was granted were
sampled. Sampling was assigned to extension
forestry personnel closest to the sites.

i .- Method Pros Cons
organization

Samples were drawn by taking every fifth site Comprehensive
from a list of erosion and sediment control statewide list focused

DE . . ; )
permits. Sampling was assigned to State forestry | on nonpoint source
personnel closest to the sites. pollution.
Five counties were drawn at random. Timber Random sample of Access denied
harvesting operations within the counties were counties; census of by some private

IN located by aerial reconnaissance. Samples were timber harvesting landowners.
collected on sites where permission to enter was | operations.
granted.
Sample included the first 80 sites in a random Comprehensive

MA sort of the chapter 132 database for a 1-year statewide database.
period.
Samples were drawn for each physiographic Stratification to Focusing on sites
provinces (shore, Piedmont, mountains) from a account for substantial | with crossings makes

MD 3-year list of harvest permit notifications. First physiographic and it less likely that
drawn were all sites with crossings. operational differences. | stable sites will be

sampled.

The State was divided into three regions Stratification to Perhaps too complex
with three landowner size categories in each. account for substantial | and stratified, with
A random sample was drawn from Forest physiographic and an arbitrary number
Operations Notification forms. Where landowner | operational differences. | of sample units on

ME permission was granted, one sample was each site. Selection
recorded on each of the small and medium or omission of some
landowner category operations and two on each samples to distribute
of the large landowner category operations. workload.
Sampling was assigned to State forestry
personnel closest to the sites.
A total of 300 sites were drawn at random from | A large random sample | Access denied by
intent to cut forms. Additional samples were from reliable statewide | some landowners.
drawn at random from Wetland Notification lists.

NH forms that included a stream crossing. All sites

New York City

Sites with crossings were solicited by letter from
consulting foresters, State service foresters, and
loggers. Additional sites were solicited from

Willingness to test
protocol without
any possibility of a

Less likely that poor
sites will arise from
solicitation of above-

Sampling was assigned to State forestry
personnel closest to the sites.

watershed landowners attending forestry workshops. All convenient list from average participants.
area sites for which permission was received were which to sample.
sampled.
A sample unit was recorded on each Use Value Subset of the Sample and
Program parcel scheduled for review that population of timber subsequent data
included a timber sale, as well as on each State harvesting operations analysis limited to
VT land timber sale. Sampling was assigned to State | statewide; allows Use Value Program
forestry personnel closest to the sites. evaluation of Use Value | parcels and State
Program parcels and lands.
State lands in detail.
A random sample was drawn from notification A large random sample
of intent to cut forms for a 1-year period. from reliable statewide
Wv lists.
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Importance of Monitoring Over Time

One of the many reasons for consistency in sampling over time is the ability to detect and assess change. The
importance of consistency in sampling and attention to detail can be seen in valuable, well-documented GIS and
forest inventory databases. To realize the full value of the BMP protocol, States and organizations should repeat
measurements at regular intervals, generally 1 to 5 years.

Regular and consistent monitoring is important for two reasons. First, if the sampling design is changed in
subsequent years, the ability to compare the datasets, detect patterns and trends, and guide management efforts
may be compromised. Second, if resources are allocated piecemeal with only a few samples taken every year
versus, for example, 100 samples at 3-year intervals, it will probably be more difficult to gauge or detect changes
associated with performance, training, or regulation.

Consider, for example, the range of variation in weather conditions during a 5-year period and its potential
influence on BMP performance. Add changes in such things as equipment type, stumpage prices, and fuel prices,
and the merits of a larger sample in one year on a regular interval become more apparent.

Recommendations

If the BMP protocol is to be successful in replacing older, subjective compliance measures as well as generating
long-term support and credibility with the EPA, State regulatory agencies, nongovernmental organizations, and
the public, it will need to produce straightforward and defensible results. To that end, conscientious sample design
must precede the collection of field data. Adequate time and effort must be devoted to the task of balancing
statistical principles with the practical realities of field and analytical work to ensure this goal is achieved. In
addition to meaningful and useful assessments of State or organizational BMP programs, the ability to generate a
regional overview to guide program development, information exchange, and technology transfer will be a valuable
outcome.

Through it all, learn from experience, seek improvement, and be conservative when interpreting and applying
monitoring results. Keep the following recommendations in mind:

1. Clearly and accurately list all of the timber sales to be considered.

2. Draw a sample from the list using a random process, such as one of the methods described here or one
designed by statisticians from your organization.

3. Draw a sample of sufficient size (= 30), making it as large as possible given personnel and resource limitations.

In summary, a sample of timber harvesting operations for the BMP protocol should be drawn using sound
sampling procedures from the most accurate and comprehensive list of timber sales that can be assembled to avoid

the risk of bias.
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Chapter 8—Quality Control

Quality control, in addition to sample design, is a significant factor in determining the value of data collected
through a BMP monitoring program. Accuracy, precision, and verifiability of field data depend upon the care and
consistency with which the field data are collected. Developing and maintaining high standards of quality requires

* Comprehensive training of field monitors, and

* Rigorous adherence to field procedures.

Regardless of sample design, errors in measurement or interpretation made in the collection of field data can
inject bias, making it difficult to draw valid conclusions from the data. These errors have a direct bearing on the
confidence that can be placed in the results of the BMP monitoring program and on the usefulness of the data to
managers and regulators. Quality control, therefore, is a valuable and essential investment rather than a task that
may be considered optional or unnecessary.

BMP Protocol Quality Control Principles
Responsibility for the quality control program must be assigned to an individual, preferably the State BMP

Protocol Project Coordinator or project leader, early in the BMP monitoring program. The assigned individual
should then be provided with the authority and resources necessary to organize and conduct the quality control
program according to the principles outlined below.

* Ensure that the State coordinator or monitoring project leader has a thorough knowledge of the BMP
monitoring protocol field procedures and BMP MIS.

* Establish required standards of accuracy and review them with field crews, emphasizing and reinforcing the
importance accuracy and precision.

* Provide comprehensive training to all who will be involved with field data collection. Resist the temptation to
provide just enough training to get people started, assuming that they will “figure it out as they go along” in the
field. This approach fails to validate the effectiveness of the training and incurs the risk of changing standards
and interpretation during the sampling process.

* Have field crews work in teams to increase the accuracy and consistency of BMP protocol application.

* Make a random selection of not less than 10 percent of the new sample plots early in the field data collection
phase and remeasure them as quality control samples to detect and correct discrepancies in a timely manner.

* Repeat or refresh training on an annual basis or another appropriate interval based on sampling frequency.

* Verify or delete suspect data from the sample rather than risking contamination of the overall project results.

Quality control data collection and analysis should be completed as a part of each round of BMP monitoring

in order to systematically compare data from new sample units with data from their respective quality control
samples. This analysis helps determine how well different individuals independently evaluate the same site and can
help to clearly identify the specific protocol questions that may require clarification or additional training for field
personnel. The results of this quality control analysis should be documented and reported as part of the monitoring
results.
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Quality Control Results During Pilot Testing

Data quality is considered good when data recorded during a quality control review matches the data originally
recorded by the field crew. Results for the pilot testing of the BMP protocol (2002-2006) showed that the quality
control data directly matched the original sample data approximately 80 percent of the time when sample sites
were visited independently within a short timeframe (table 8.1). This average of 80 percent accuracy is expected to
improve as familiarity, training, and experience with the protocol increases.

Table 8.1. Number of quality control samples and percentage of questions with matching answers for States and
organizations participating in the BMP protocol pilot test.

State or organization Number of quality control plots I:S::ﬁ I:::t?ceh?nfgq::ss\f\llzr::
Indiana 0 N/A
Maine 11 68
Maryland 6 78
Massachusetts 1 82
New Hampshire 4 81
New York City Watershed 9 78
Vermont 7 75
West Virginia 9 95

Quality Control Analysis

Reviewing quality control data against original field data by checking the answers to all 197 protocol questions
in each sample is a time-consuming task. Some of the answers to protocol questions are very similar and call for
a degree of judgment on the part of the reviewer to determine if the original and quality control data match. A
significant number of protocol answers, however, may be verified by simple comparison of numerical data. An
Excel worksheet has been developed to facilitate this process (see next section for detailed instructions on using
the worksheet).

For most of the questions evaluated in the quality control analysis worksheet, the original field data and quality
control data must match exactly. But for few of the questions, a tolerance level has been set to allow very minor
differences to be recorded as a match. For example, if field personnel reported 125 feet as the total length of a
ditch in answer to question X24 and a quality control reviewer recorded 132 feet, the answers would be considered
a match because the difference is less than the 10 percent tolerance level set for that question.

Because erosion can lengthen rills and ditches over time, a tolerance level of 10 percent was used in the quality
control analysis worksheet for linear measurements recorded in questions X24,X49,X93,X118, HB148, B186,
B187,B188. Since some movement is often required for satellite reception, a tolerance level of .003 degrees was

used for the GPS coordinates recorded in questions X14, X15, HB138, HB139, CP171, CP172,B177, and B178.
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'The following questions are included in the quality control analysis worksheet. The first appearance of a question
number is in bold; subsequent appearances of the same question follow in normal type.

X12 X32,X57,X101, X126, HB156 CP169
X13, HB140, B173 X38, X107 B179
X14, HHB138, CP171, B177 X71 B181
X15, HB139, CP172, B178 X73 B186
X22, X47,X78,X91, X116, HB146 X74 B187
X23,X48, X80, X92, X117, HB147 X75 B188
X24,X49,X93, X118, HB148 X76 B190
X28, X34, X40, X53, X59, X83, X97, X77 B191
X103,X109, X122, X128, HB152, HB158  1yp137 W192
HB168 W196

Quality Control Analysis Worksheet

'The quality control analysis worksheet file, quality_control_worksheet.xls, has been included on the CD
accompanying this desk reference. This file is designed to work in conjunction with your original field data file and
your quality control data file.

Navigate to the quality_control_worksheet.xls file and open it in Excel. The file has been password protected

to prevent accidental alteration of the cell formulas. To unprotect the worksheet, select Tools from the main
toolbar, and Protection and Unprotect Sheet from the drop-down menus. In the window that opens, type in the
password “quality control” (in lower case). Make a copy of the worksheet under a different file name by selecting
File from the main toolbar and Save As from the drop-down menu. Give the newly created file a name that
identifies the project and date of the data (e.g., ¢ (project name and date).xls).

Return to the quality_control_worksheet.xls file and restore the password protection by selecting Tools,
Protection, and Protect Sheet. Type in a password you can remember. Close the quality_control_worksheet.xls
file.

You will copy rows of data from your original field data file and your quality control data file into the quality
control analysis worksheet in pairs of rows, for example, placing original field data in row 2 and the corresponding
quality control data in row 3. Original field data will be placed in rows 2, 8, 14, 20, 26, 32, 38, 44, and 50 and the
respective quality control data in rows 3,9, 15,21, 27, 33, 39, 45, and 51. It is important to place the original field
data and the quality control data in the correct rows in the quality control analysis worksheet in order for the
formulas to work correctly. The worksheet will accommodate nine rows of original data along with nine rows of
corresponding quality control data.

Navigate to and open your original field data file and the corresponding quality control data file. Open your newly
created qc (project name and date).xls file. In your original field data file, click on the row number at the left

end of the row containing the data to copy (e.g., row 2). Select the Copy icon on the main toolbar. Go to the qc
(project name and date).xIs file. Click on the row number at the left end of the row in which you wish to place
the data and select the Paste icon. Continue filling the worksheet in this manner, first with the original field data
file and then the quality control data file. Make sure to place the original field data in the correct rows with the
respective quality control data in the rows immediately below.
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'The worksheet will place a TRUE or FALSE in the row below the data in the column of each question checked,

indicating whether or not the data matched. The worksheet will then make the necessary calculations to indicate
the percentage of questions that have matching answers.

'The State coordinator or project leader can then use the results to assess the quality of data collection and the
question areas in which additional training or clarification is needed.
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Chapter 9—Recordkeeping and Data Security

Data gathered using the BMP protocol is used to evaluate the eftectiveness of BMP implementation for your
State or organization. Careful recordkeeping and the security of field data are essential to the integrity of any such
project. The following are suggestions for managing records and securing data.

Recordkeeping

* Create a separate copy of the BMP MIS folder for each monitoring project undertaken. Give the folder a
unique name that represents the geographic area and the year in which the data were collected (e.g., BMP MIS
Allagash 2007). Save all field data and analysis files in this folder. It is important to keep all related data and
reports for each project in the same unique folder for two reasons: (1) The BMP MIS will assign all field data
files the same file name in order for the Access queries to work properly (see chapter 3). Keeping the field data
files in their appropriate folder will ensure that the data remains accurate. (2) All files must be in the same folder
in order to maintain the links between the source data and the data summaries.

* Ensure that the original BMP MIS folder and any subsequent BMP MIS project folders you create are part of
a regular backup of your computer system. If you use a tape backup system in your office, be sure that all BMP
MIS project folders are part of that scheduled backup.

* Copy the original BMP MIS folder onto a CD and store it in a safe place offsite. Information Technology
professionals suggest keeping a copy of all important data offsite to would allow for data recovery in the event of
a fire, flood, or other destructive event at the office.

* When you complete a Comprehensive Standard Data Summary, open the document file and break the links
with the Excel analysis file. This will reduce the size of the file, making it easier to e-mail the file and requiring
less memory to store it. Opening the Comprehensive Standard Data Summary and breaking the links from
within it does not affect the links associated with other documents.

Data Security

Data security is essential to the reliability of the BMP protocol field data and data summaries. The integrity and
defensibility of field data is the most important reason to take precautions and protect the security of your data.

* Allow only one person to correct errors. The fewer the people with the authority to make changes to protocol
data, the more secure the data.

* Install and run the BMP MIS on a password-protected computer system. Require users to log into Windows
with a password to gain access to the drive where the BMP MIS directories and files are located.

* Leave the default BMP MIS protections in place. The Access database as well as the Excel analysis file and Excel
charts worksheets are password protected. Do not remove these protections. They guard against unauthorized
access to data, and, in the case of Excel, protect the user from inadvertently losing data links.
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Appendix A—Abbreviations

'The following abbreviations are used in naming queries and standard data summaries in the BMP MIS.

Abbreviation Definition

3mo three months

3Pty third party

Agrmnt agreement

Ain Approach Area A-Inside the Buffer/Filter Strip
Aout Approach Area A—Outside the Buffer/Filter Strip
Appr approach(es)

Assnd assigned

BCCT bridge culvert closed top

BCOT bridge culvert open top

Bin Approach Area B-Inside the Buffer/Filter Strip
BMP best management practices

Bnkfl bankfull

Bout Approach Area B-Outside the Buffer/Filter Strip
Buft buffer/filter strip

Cntrct contract

Cp chemical pollutants

CP Spill chemical spill

Ephmrl ephemeral

Equ equal

Extr Wthr extreme weather

Frstr forester

Grtr greater

Grtr Equ greater than or equal to

HR haul road

IF improved ford

Indst industrial

Intrmtnt intermittent

LL log landing

Loggr logger

MC multiple culverts

Myt movement

N new

NIPF non-industrial private forest
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Opn open

PBF pole/brush ford

Prnl perennial

Rip Bftr riparian buffer

SC single culvert

Scour scouring

Sed sediment or sedimentation
Skd Trl skid trail

Specs specifications

SR (crossing) structure removed
Stbl stable

Ste Req state requirement

Str Rmvd opening spec undetermined due to structure removal
SU sample unit

Surf surface

UF unimproved ford

Uuo unknown/other

WB water body

Wdth width

WL wetland

WL X wetland crossing

Wthr weather

Wtr water

XStr crossing structure
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Appendix B—Queries

The following queries have been defined in the BMP MIS.

Query name Description

N 3Pty New sample units where forestry activity is certified by third-party
agency

N 3Pty Mvt Appr New sample units with surface water body concerns and
observations of soil movement at the approaches; forest activity
regulated by third-party certifying agency

N 3Pty Mvt XStr New sample units with observation of soil movement from the
crossing structure; forestry activity is certified by third-party agency

N 3Pty Sed WB Appr New sample units with observations of sediment delivery to a
water body from approaches; forestry activity is certified by a third-
party agency

N 3Pty Sed WB XStr New sample units with evidence of sediment delivery to the water
body from the crossing structure; forestry activity is certified by
third-party agency

N 3Pty Stbl Appr New sample units with a surface water crossing and soil is
stabilized at the approaches; third-party certifier is responsible for
forest activity

N 3Pty Stbl XStr New sample units with observations of stable soil at the crossing
structure; forestry activity is certified by third-party agency

N BMP Not Assnd New sample units where responsibility for BMP implementation
has not been assigned

N Buft Bet 25 and 50 New sample units with a recommended buffer/filter strip width
between 25 and 49 feet

N Buff Grtr Equ 50 New sample units with a recommended buffer/filter strip width
greater than or equal to 50 feet

N CP Refuse New sample units with observations of logging refuse

N CP Spill New sample units with observations of chemical spill

N CP Spill Refuse New sample units with evidence of both chemical spillage and
pollutant containers

N CP WB New sample units where chemical pollutants reached a water body

N Ephmrl WB New sample units; crossing is ephemeral stream

N Extr Wthr New sample units where an extreme weather-related event
influenced results of evaluation

N Extr Wthr Mvt Appr New sample units with observations of soil movement from the
approaches and extreme weather occurrence likely to influence
results of the sample
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N Extr Wthr Mvt XStr

New sample units with observations of soil movement from the
crossing structure and extreme weather likely to influence results of
the sample

N Extr Wthr Sed WB Appr

New sample units with observations of sediment delivery to
a water body from approaches and extreme weather likely to
influence results of the sample

N Extr Wthr Sed WB XStr

New sample units with observations of sediment delivery to the
water body from the crossing structure and extreme weather likely
to influence results of the sample

N Extr Wthr Stbl Appr

New sample units where soil is stabilized at the approaches and
extreme weather likely to influence results of the sample

N Extr Wthr Stbl XStr

New samples where soil is stable at the crossing structure and
extreme weather likely to influence results of the sample

N Frstr Cntrct

New sample units where the forester is responsible for BMP
implementation by written contract

N Frstr Cntrct Mvt Appr

New sample units with observations of soil movement from the
approaches; forester is responsible for BMP implementation by
written contract

N Frstr Cntrct Mvt XStr

New sample units with observations of soil movement from the
crossing structure; forester is responsible for BMP implementation
by written contract

N Frstr Cntrct Sed WB Appr

New sample units with observations of sediment delivered to
a water body from approaches; forester is responsible for BMP
implementation by written contract

N Frstr Cntrct Sed WB XStr

New sample units with observations of sediment delivery to a
water body from the crossing structure; forester is responsible for
BMP implementation by written contract

N Frstr Cntret Stbl Appr

New sample units with soil stabilized at the approaches; forester is
responsible for BMP implementation by written contract

N Frstr Cntrct Stbl XStr

New sample units with soil stabilized at the crossing structure;
forester is responsible for BMP implementation by written contract

N HR

New sample units with a haul road associated with the crossing
structure

N HR Buft

New sample units with a haul road in the buffer/filter strip; the
haul road is NOT associated with another water body crossing

N HRLL Buft

New sample units with a haul road or log landing in the bufter/
filter strip; the haul road or log landing is NOT associated with
another water body crossing

N HRLL Buft Grtr Equ 50

New sample units with a haul road or log landing in the bufter/
filter strip; the recommended buffer/filter strip width is greater
than or equal to 50 feet

N Indst

New sample units belonging to an industrial forest landowner
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N Indst Mvt Appr New sample units with observations of soil movement at the
approaches; industrial ownerships

N Indst Mvt XStr New sample units with observations of soil movement from the
crossing structure; industrial ownerships

N Indst Sed WB Appr New sample units with observations of sediment delivered to the
water body from the approaches; industrial ownerships

N Indst Sed WB XStr New sample units with observations of sediment delivery to a
water body from the crossing structure; industrial ownerships

N Indst Stbl Appr New sample units where soil is stabilized at the approaches;
industrial ownerships

N Indst Stbl XStr New sample units where soil is stabilized at the crossing structure;
industrial ownerships

N Intrmtnt WB New sample units; crossing is intermittent stream or vernal pool

N LL Buft New sample units with a log landing in the buffer/filter strip; the
log landing is NOT associated with another water body crossing

N Loggr Agrmnt New sample units where a logger is responsible for BMP
implementation by oral agreement

N Loggr Cntrct New sample units where a logger is responsible for BMP
implementation by written contract

N Mvt New sample units with observations of soil movement from the
approaches, the crossing structure, a haul road or log landing in the
buffer/filter strip, OR a wetland crossing

N Mvt Appr New sample units with observations of soil movement from the
approaches

N Myt XStr New sample units with observations of soil movement from the
crossing structure

N NIPF New sample units that are non-industrial private forest ownerships

N NIPF Mvt Appr New sample units with observations of soil movement at the
approaches; non-industrial private ownerships

N NIPF Mvt XStr New sample units with observations of soil movement at the
crossing structure; non-industrial private ownerships

N NIPF Sed WB Appr New sample units with observations of sediment delivered to the
water body from the approaches; non-industrial private ownerships

N NIPF Sed WB XStr New sample units with observations of sediment delivery to a
water body from the crossing structure; non-industrial private
ownerships

N NIPF Stbl Appr New sample units where soil is stabilized at the approaches; non-
industrial private ownerships

N NIPF Stbl XStr New sample units where soil is stabilized at the crossing structure;

non-industrial private ownerships
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N No HR Buff New sample units with surface water crossings and no haul road or

log landing in the buffer/filter strip

N No Mvt Appr New samples with NO observations of soil movement or sediment
delivered from the approaches; soil is stable at the approaches

N No Mvt Sed New sample units with NO observations of soil movement or
sediment delivered to a water body from the approaches, crossing
structure, haul road or log landing in the buffer/filter strip, OR
wetland crossing; soil is stable for all protocol questions

N No Surf Wtr New sample units with no surface water crossings

N No Surf Wtr HRLL Buff New sample units with no surface water crossing and a haul road
or log landing in the bufter/filter strip

N No Surf Wtr No HR Buft New sample units with no surface water concerns and no haul road
in the buffer/filter strip

N Prnl WB New sample units; crossing is perennial stream, lake, or wetland

N Sed CP WB/WL New sample units with observations of sediment or chemical

pollutants reaching a water body or wetland

N Sed WB New sample units with observations of sediment delivered to a
water body from the approaches, the crossing structure, a haul road
or log landing in the buffer/filter strip, OR a wetland

N Sed WB Ain New sample units with observations of sediment delivered to a
water body from Approach Area A-Inside the Buffer/Filter Strip

N Sed WB Aout New sample units with observations of sediment delivered to a
water body from Approach Area A—Outside the Buffer/Filter Strip

N Sed WB Aout/BCCT New sample units with observations of sediment delivered to a
water body from Approach Area A—Outside the Buffer/Filter

Strip; crossing structure is a bridge or box culvert with a closed top

N Sed WB Aout/BCOT New sample units with observations of sediment delivered to a
water body from Approach Area A—Outside the Buffer/Filter

Strip; crossing structure is a bridge or box culvert with an open top

N Sed WB Aout/IF New sample units with observations of sediment delivered to a
water body from Approach Area A-Outside the Bufter/Filter
Strip; crossing structure is an improved ford

N Sed WB Aout/MC New sample units with observations of sediment delivered to a
water body from Approach Area A-Outside the Bufter/Filter

Strip; crossing structure is multiple culverts

N Sed WB Aout/PBF New sample units with observations of sediment delivered to a
water body from Approach Area A-Outside the Bufter/Filter

Strip; crossing structure is a pole/brush ford

N Sed WB Aout/SC New sample units with observations of sediment delivered to a
water body from Approach Area A—Outside the Buffer/Filter

Strip; crossing structure is a single culvert
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N Sed WB Aout/SR

New sample units with observations of sediment delivered to a
water body from Approach Area A—Outside the Buffer/Filter

Strip; crossing structure removed

N Sed WB Aout/UF

New sample units with observations of sediment delivered to a
water body from Approach Area A—Outside the Buffer/Filter

Strip; crossing structure is an unimproved ford

N Sed WB Aout/UO

New sample units with observations of sediment delivered to a
water body from Approach Area A-Outside the Bufter/Filter

Strip; crossing structure is unknown/other

N Sed WB Appr New sample units with observations of sediment delivery to a
water body from the approaches to the surface water crossing

N Sed WB Appr Xstr New sample units with observations of sediment delivered to a
water body from the approaches or from the crossing structure

N Sed WB Bin New sample units with observations of sediment delivered to a
water body from Approach Area B-Inside the Buffer/Filter Strip

N Sed WB Bout New sample units with observations of sediment delivered to a

water body from Approach Area B-Outside the Bufter/Filter Strip

N Sed WB Bout/BCCT

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure is a bridge or box culvert with a closed top

N Sed WB Bout/BCOT

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter
Strip; crossing structure is a bridge or box culvert with an open top

N Sed WB Bout/IF

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Buffer/Filter
Strip; crossing structure is an improved ford

N Sed WB Bout/MC

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure is multiple culverts

N Sed WB Bout/PBF

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure is a pole/brush ford

N Sed WB Bout/SC

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure is a single culvert

N Sed WB Bout/SR

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure removed

N Sed WB Bout/UF

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure is an unimproved ford

B-5



BMP Manual—Desk Reference

N Sed WB Bout/UO

New sample units with observations of sediment delivered to a
water body from Approach Area B-Outside the Bufter/Filter

Strip; crossing structure is unknown/other

N Sed WB In New sample units with observations of sediment delivered to a
water body from the approaches inside the buffer/filter strip

N Sed WB Out New sample units with observations of sediment delivered to a
water body from approaches outside the buffer/filter strip

N Sed WB XStr New samples with evidence of sediment delivery to a water body
from the crossing structure

N Skd Trl New sample units with skid trails

N Stbl New sample units with observations of stabilized soil at the
approaches, the crossing structure, the haul road or log landing in
the buffer/filter strip, OR the wetland crossing

N Stbl Appr New sample units with observations of soil stabilized at the

approaches

N Stbl Appr XStr

New sample units with observations of stable soil at the approaches
or the crossing structure

N Stbl XStr New sample units with observations of stable soil at the crossing
structure

N Surf Wtr New sample units with surface water crossings

N WB Rip Bffr New sample units with perennial stream or lake, intermittent
stream or vernal pool, or ephemeral stream adjacent to the buffer/
filter strip

NWLX New sample units with a wetland crossing

N XStr BCCT New sample units with a bridge or box culvert with a closed top as
crossing structure

N XStr BCOT New sample units with a bridge or box culvert with an open top as
crossing structure

N Xstr Grtr 3mo New sample units with crossing structure to be in place greater
than 3 months; fish or macroinvertebrates are present

N XStr IF New sample units with an improved ford as crossing structure

N Xstr Less 3mo New sample units with crossing structure to be in place less than 3
months; fish or macroinvertebrates are present

N XStr MC New sample units with multiple culverts as crossing structure

N Xstr No Scour

New sample units with no evidence of stream down cutting or
scouring within 100 feet of the outlet end of the crossing structure

N Xstr No Ste Req New sample units with no State requirements for size of crossing
structure opening
N Xstr Opn Grtr Bnkfl Wdth New sample units with a crossing structure opening equal to or

greater than pre-structure bankfull channel width
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N Xstr Opn Less Bnkfl Wdth New sample units with a crossing structure opening less than pre-
structure bankfull channel width

N Xstr Opn Ste Req no New sample units; size of crossing structure does not meet State
requirements

N Xstr Opn Ste Req yes New sample units; size of crossing structure meets State
requirements

N XStr PBF New sample units, crossing structure is a pole/brush ford

N XStr SC New sample units, crossing structure is a single culvert

N Xstr Scour New sample units with evidence of stream down cutting or
scouring within 100 feet of the outlet end of the structure

N XStr SR New sample units and crossing structure has been removed

N Xstr Str Rmvd New sample units; unable to determine if crossing structure
opening meets State requirements because structure removed

N XStr UF New sample units; crossing structure is unimproved ford

N XStr UO New sample units and crossing structure is unknown or other

New Samples New sample units
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Appendix C—Standard Data Summaries

Standard data summaries (SDSs) can be used alone or combined into a Comprehensive Standard Data Summary.
Each Comprehensive Standard Data Summary should begin with the document Comprehensive_Report_
Cover_and_Introduction.doc. The following is the recommended sequence for arranging the SDSs in the
Comprehensive Standard Data Summary. A description of each SDS is also provided.

Overview Information

Name

Description

New SU General Information SDS.doc

Introductory information on the BMP protocol and summary
data on the general information feature

New Sample Unit SDS.doc

Summary data on new sample units

New SU Soil Mvt Sed Stabl SDS.doc

Summary data on soil movement, sedimentation, and
stabilization on new sample units

Data Summaries

Name

Description

New SU Approaches SDS.doc

Summary data on the approaches to surface water crossings on
new sample units

New SU Crossing Structure SDS.doc

Summary data on the crossing structure feature on new sample
units

New SU Crossing Structure Specs SDS.doc

Summary data on crossing structure specifications on new
sample units

New SU Fish Passage SDS.doc

Summary data on fish passage questions on new sample units

New SU Soil Mvt Buffer SDS.doc

Summary data on soil movement within the buffer/filter strip
on new sample units

New SU HRLL in Buffer SDS.doc

Summary data on haul roads and/or log landings in the buffer/
filter strip on new sample units

New SU Riparian Area SDS.doc

Summary data on the riparian area feature on new sample
units

New SU Chemical Pollution SDS.doc

Summary data on chemical pollution on new sample units

New SU Wetland SDS.doc

Summary data on wetland crossings on new sample units

New SU Approaches BMP Not Assnd SDS.doc

Summary data on the approaches where responsibility for
BMP implementation has not been assigned as part of the
timber sale agreement on new sample units

New SU Approaches Frstr Cntret SDS.doc

Summary data on the approaches where a forester has been
assigned responsibility for BMP implementation as part of the
timber sale agreement on new sample units

New SU Approaches Loggr Cntrct SDS.doc

Summary data on the approaches where a logger has been
assigned responsibility for BMP implementation as part of the
timber sale agreement on new sample units
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Appendix D—Example Comprehensive Standard
Data Summary

See chapter 4 for the steps to follow in creating a Comprehensive Standard Data Summary using your
data.

Best Management Practices (BMP)
Monitoring Protocol—Data Summary

<Insert report title, including the area investigated, the
timeframe, and the name of the person compiling the report>
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The data in this document were generated using the procedures outlined in the two volumes of
the Best Management Practices (BMP) Monitoring Manual:
Implementation and Effectiveness for Protection of Water Resources:

Field Guide (NA-FR-02-06)
Desk Reference (NA—-FR-02-07)

Both documents were published by:

United States
Department of Agriculture

Forest Service

Northeastern Area State and Private Forestry
11 Campus Boulevard, Suite 200
Newtown Square, PA 19073
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Introduction

The best management practices (BMP) protocol provides an efficient, economical,
standardized, and repeatable BMP monitoring process that is automated from data
gathering through the generation of a standard data summary. It uses commonly
available software and inexpensive field data recording devices. It is compatible with
existing State BMP programs and is available for use by forestry agencies, forest
industry, and green certification organizations.

Further information, manuals, software programs, and training in the protocol
procedures and report generation can be obtained from David Welsch or Albert Todd,
U.S. Forest Service, Northeastern Area State and Private Forestry, Watershed Team.

Background

The BMP protocol project is a cooperative effort of the Forest Service, U.S. Department
of Agriculture, and the Northeastern Area Association of State Foresters—Water
Resources Committee (NAASF-WRC), Steven Koehn, Maryland State Forester,
chairperson. The project has been funded by grants from the U.S. Forest Service and
the U.S. Environmental Protection Agency (EPA).

The original concept and question sequence was developed by Roger Ryder and Tim
Post of the Maine Forest Service in collaboration with David Welsch and Albert Todd

of the U.S. Forest Service, Northeastern Area State and Private Forestry (NA S&PF).
The NA S&PF proposed the method to the NAASF-WRC and the EPA for development
as a potential regional protocol. After the withdrawal of the Maine Forest Service,

David Welsch served as the project coordinator through the development, testing, and
implementation of the project.

State forestry agencies from Delaware, Indiana, Maine, Maryland, Massachusetts,

New Hampshire, New York, Ohio, Pennsylvania, Vermont, Virginia, West Virginia, and
Wisconsin; the New York City Watershed Agricultural Council Forestry Program; and the
U.S. Forest Service Northern Research Station and NA S&PF have collaborated in the
development and testing of the BMP protocol.

D-3



BMP Manual—Desk Reference

Data Summary

The information in this data summary was compiled from a sample data set using
measurements from 309 sample units.

The data summary is a computer-generated set of graphs and charts summarizing the
sample unit data in a standardized format to facilitate comparison with data collected
from other times and differing geographical areas.

Each sample unit contains the potential for approximately 200 observations and
includes a number of observations of some types of data. Proportions presented in the
charts and graphs in the standard data summaries are based on the total number of
possibilities for a condition to occur. Null observations are included in the calculations
to ensure that the proportions total 100 percent and the frequency of problems is
accurately reported.

The data collection procedure is described in the U.S. Forest Service publication Best
Management Practices (BMP) Monitoring Manual—Field Guide: Implementation and
Effectiveness for Protection of Water Resources (NA—FR—02-06), which includes the
guestion set and instructions for making and recording the observations. Diagrams and
definitions are also included.

Data summary generation, quality control, risk analysis, and statistical sample design

information are described in Best Management Practices (BMP) Monitoring Manual—
Desk Reference: Implementation and Effectiveness for Protection of Water Resources
(NA-FR-02-07).
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Contents
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General Information Feature

This report presents the results of data gathered for the BMP protocol project on new
sample units for the State of XX.

» Atotal of 309 new sample units were sampled.

Number of Samples Taken by Year

Year of Sample Number of Samples
2003 0
2004 177
2005 132
2006 0
2007 0
2008 0
2009 0

Map of Monitored Area With Sample Units

<OPTION: User may insert figure showing monitored area and sample unit locations.>
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Ownership Category

Proportion of Sample Units by Ownership Category

Non-industrial private forest

167%

Unknown

Nonforest developer owned

Investor owned

Industrial ownership 9%

Land trust or similar ownership [| 1%

0%

0%

0%

State or other govt. forest 22%

0%

20%

40%

60%

80%

100%

Figure 1. (n=309)
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Overview of Sample Units
309 new sample units were sampled.

Number and Proportion of Sample Units by Feature

activities and conditions in 309 sample units).

A sample unit is likely to have more than one of activity or condition recorded; therefore,
the total of activities and conditions will exceed the number of sample units (e.g., 493

Wetland
crossing=28

Chemical spill
or pollutant
containers=4

Riparian
area=156

Haul road in
the buffer=10

Number of New Sample Units by Feature

No surface
water
crossing=72

Haul road
crossing=66

Skidder
crossing=157

Figure 2. (n=309)
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Proportion of New Sample Units by Feature

Wetland crossing 9%

Chemical spill orh 10
pollutant con‘cainers_:| 1%

Riparian area | 50%

Haul road in the |
buffer/filter strip [13%

Skidder crossings |51%

Haul road crossings 21%

No surface water crossing 23%

0% 20% 40% 60% 80% 100%

Figure 3. Sample units may qualify as more than one type; therefore, percentages may total more than
100 (n=309).

Discussion

<OPTION: User may insert analysis, interpretation, and photographs here.>
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Soil Movement, Sedimentation, and Stabilization

There are 5 opportunities to observe the occurrence of soil movement, sedimentation,
or stabilization for each sample unit. They are at Approach Area A—Outside the Buffer/
Filter Strip, Approach Area A—Inside the Buffer/Filter Strip, the crossing structure,
Approach Area B—Inside the Buffer/Filter Strip, and Approach Area B—Outside the
Buffer/Filter Strip. Proportions in this section are based on the total number of
opportunities to make observations about soil conditions.

For the 309 new sample units, there are 1545 opportunities to observe soil conditions.

Observations of Soil Stabilization, Movement, and Sedimentation

100%

80%

60 %

43%
40%—
27%
o,
20%- 16% Ty 10%
0
0% — [
Soil stable ! Soil moves ! Sedimentation ! Sedimentation ! No surface
(does not (trace) (measurable)  water crossing

reach
water)

Figure 4. Proportions are based on the total number of opportunities to observe soil conditions in the
protocol (n=1545).

D-10



Appendix D—FExample Comprehensive Standard Data Summary

Table 1. Quantities of Measurable Sedimentation by Area of Origin (cubic feet)

Average Median Maximum

All areas

Rill or gully 101 16 1485

Sediment evident in the water body 35 5 606
Approaches Outside the Buffer/Filter Strip

Rill or gully 183 60 1485

Sediment evident in the water body 11 5 40
Approaches Inside the Buffer/Filter Strip

Rill or gully 72 7 1250

Sediment evident in the water body 25 6 270
Crossing structures

Rill or gully N/A N/A N/A

Sediment evident in the water body 49 5 606

Nonnumeric values indicate that no volume measurements were recorded.

Note: Rill and gully volumes are measurements of the volume displaced from the rill or gully
and may be larger than the volume actually entering the bankfull channel. Sediment evident in
the water body is a measure of the sediment attributable to the logging activity and present in
the channel when the observation is made; it cannot account for sediment washed away prior
to observation. Thus, there is a high probability that the actual volume of sediment reaching the
bankfull channel of the water body is between these two estimates.

Discussion

<OPTION: User may insert analysis, interpretation, and photographs here.>
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Approaches to the Water Crossing

There are 4 opportunities to observe the occurrence of soil movement, sedimentation,
or stabilization from the approaches to a surface water crossing. They are at Approach
Area A—Outside the Buffer/Filter Strip, Approach Area A—Inside the Buffer/Filter Strip,
Approach Area B—Inside the Buffer/Filter Strip, and Approach Area B—Outside the Buffer/
Filter Strip. Proportions are based on the total number of opportunities to make
observations about soil conditions at the approaches.

For the 309 new sample units, there are 1236 opportunities to observe soil conditions.

Observations of Soil Stabilization, Movement, and Sedimentation
at the Approaches
100%
80%—
60%—
43%
40%—
27%
o,
20% 19%
7% 6%
0% [ [
Soil stable ! Soil moves ! Sedimentation ! Sedimentation ! No surface
(does not (trace) (measurable)  water crossing
reach
water)

Figure 5. Proportions are based on the total number of opportunities to observe soil conditions at the
approaches (n=1236).

Discussion

<OPTION: User may insert analysis, interpretation, and photographs here.>

10
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Sediment From the Approaches

There are 83 observations of trace amounts of sediment reaching the surface water
body or deposited within bankfull channel width of the water feature.

There are 77 observations of measurable amounts of sediment reaching the surface
water body or deposited within bankfull channel width of the water feature.

The following table compares volumes of measurable amounts of sediment.

Table 2. Volume of Sedimentation (cubic feet)

Approaches Outside the Approaches Inside the Buffer/
Buffer/Filter Strip Filter Strip
Sediment Sediment
Rill or gully | evident in water Rill or gully evident in water

body body
Average 183 11 72 25
Median 60 5 7 6
Maximum 1485 40 1250 270

Table reflects the average, median, and maximum of sediment volumes 1 cubic foot or greater.
Nonnumeric values indicate that no volume measurements were recorded.

Note: Rill and gully volumes are estimates of the volume displaced and may be larger than the
volume actually entering the bankfull channel. Sediment evident in the water body is a measure
of the sediment attributable to the logging activity and present in the channel at the point in
time at which the observation is made; it cannot account for sediment washed away prior to
observation. Thus, there is a high probability that the actual volume of sediment reaching the
bankfull channel of the water body is between these two estimates.

11
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Crossing Structure

There is 1 opportunity to observe the occurrence of soil movement, sedimentation, or
stabilization from the crossing structure. Proportions are based on the total number
of opportunities to make observations about soil conditions at the crossing
structure.

For the 309 new sample units, there are 309 opportunities to observe soil conditions at
the crossing structure.

Observations of Soil Stabilization, Movement, and Sedimentation
from the Crossing Structure

100%

80% -

60%

42%
40% -
26% 2L
. | .
6%
2%
0% | | | |
Soil stable Soil moves Sedimentation ' Sedimentation No surface
(does not (trace) (measurable)  water crossing
reach
water)

Figure 6. Proportions are based on the total number of opportunities to observe soil conditions at the
crossing structure (n=309).

Discussion
<OPTION: User may insert analysis, interpretation, photographs here.>

Sedimentation From the Crossing Structure

There are 19 observations of trace amounts of sediment reaching the surface water
body or deposited within bankfull channel width of the water feature.

There are 80 observations of measurable amounts of sediment reaching the surface
water body or deposited within bankfull channel width of the water feature.

12
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Table 3: Volume of Measurable Sediment Observed in the Water and Attributable to the
Crossing Structure (cubic feet)

Sediment evident in
water body
Average 49
Median 5
Maximum 606

Nonnumeric values indicate that no volume measurements were recorded.

Structure Type Associated with Sedimentation

Unimproved ford [ ]6%
Improved or constructed ford_] 1%
Pole or brush ford_:| 5%
Single culvert_:| 6%
Multiple culverts_] 2%
Bridge or box culvert with closed top_:| 3%
Bridge or box culvert with open planked top [1]3%

Crossing structure removed 7%

Unknown/other [|[1%
Soil stable |42%

Soil moves (does not reach water body) []2%

No surface water crossing 27%

0% 20% 40% 60% 80% 100%

Figure 7. (n=309)

13
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Crossing Structure Specifications

A total of 309 new sample units were sampled.

» 226 sample units have surface water crossings.

Crossing Structure Types

Unimproved ford 9%

Improved or constructed ford [] 2%

Pole or brush ford 12%

Single culvert 20%

Multiple culverts [] 3%

Bridge or box culvert with closed top 7%

Bridge or box culvert with open planked top [ ]5%

Crossing structure removed 13%

Unknown/other []2%

No surface water crossing 27%

0% 20% 40% 60% 80% 100%

Figure 8. Proportions are based on the total possible number of crossing structures (n=309).

Structure Type by Road Type
» There are 157 sample units with a skid trail at the water crossing.

» There are 66 sample units with a haul road at the water crossing.

14
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The following charts compare crossing structure types by road type at the water

crossing.

Structure Type Associated with Skidder Crossing

Unimproved ford

Improved or constructed ford

Pole or brush ford

Single culvert_

Multiple culverts

Bridge or box culvert with closed top

Bridge or box culvert with open planked top

Crossing structure removed

Unknown/other
Haul road crossing

No surface water crossing

7%

0%

2%
7%

11%

13%

4%
1%
2%

- 20%
1%

0

% 20% 40% 60% 80%

100%

Figure 9. Proportions are based on the total possible number of crossing structures (n=309).

Structure Type Associated with Haul Road Crossing

Unimproved ford

Improved or constructed ford
Pole or brush ford

Single culvert

Multiple culverts

Bridge or box culvert with open planked top

Crossing structure removed

Unknown/other

Skid trail crossing

0%

0%

11%

0%
1%
2%

Bridge or box culvert with closed top :|4%

0%

11%
0%

| 49%

No surface water crossing 27%

20% 40% 60% 80%

100%

Figure 10. Proportions are based on the total possible number of crossing structures (n=309).
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Fish Passage
Presence of Fish and Macro-Invertebrates
Presence of Fish and Macro-Invertebrates
100%
80%—
60%—
40%- 36% 34%
20% 16%
7% 7%
0%
Neither fish or ! Fish and macro- ! Fish and macro- ! Unknown ! No surface
macro- invertebrates invertebrates water crossing
invertebrates present and present and
present structure structure
in place in place
more than less than
3 months 3 months
Figure 11. (n=309)
16
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Streambed Conditions When Fish and Macro-Invertebrates Are Present and
Crossing Structure Is in Place More Than 3 Months

Crossing Structure Bottom and Stream Substrate

100%

80%

60%

o,
a0% 2% 35%
22%
20% -
4% 0%
0% | | | |
Open bottom; ' Closed bottom; ' Closed bottom; ' Closed bottom No surface
open to natural natural natural structure; water crossing
streambed substrate is substrate is not  perched outlet
present and continuous
continuous in bottom of
in bottom of structure
structure

Figure 12. (n=309)

Discussion

<OPTION: User may insert analysis, interpretation, and photographs here.>
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Soil Movement Through the Buffer/Filter Strip
(Soil Did Not Reach Surface Water Body)

Buffer/Filter Strip Width Is Between 25 and 49 Feet

Sample units in this section have a buffer/filter strip width between 25 and 49 feet.
» 16 sample units have a buffer/filter strip width between 25 and 49 feet.

There are 2 opportunities to observe the occurrence of soil movement through the

buffer/filter strip. They are at Approach Area A-Inside the Buffer/Filter Strip and

Approach Area B-Inside the Buffer/Filter Strip. Proportions are based on the total

number of opportunities to make observations about soil conditions at the

approaches inside the buffer/filter strip.

For the 16 new sample units, there are 32 opportunities to observe soil movement
through the buffer/filter strip.

» There are 6 observations of soil movement through the buffer/filter strip that
did not reach the surface water body.

Proportion of Occurrences of Soil Movement Through the
Buffer/Filter Strip Toward the Water Body
(Buffer/filter strip width is between 25 and 49 feet)

Soil moves

inside the buffer/filter strip 19%

(does not reach Water)_

Trace and measurable |l 349,
soil in water

Soil moves (did not reach 0%
the bufferffilter strip) | ~ *°

Soil stable | 44%

No surface water crossing | 0%

0% 20% 40% 60% 80% 100%

Figure 13. (n=32) 18
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Buffer/Filter Strip Width Is Greater Than or Equal to 50 Feet

Sample units in this section have a recommended buffer/filter strip width greater than or
equal to 50 feet.

» 207 sample units have a recommended buffer/filter strip width greater than or
equal to 50 feet.

There are 2 opportunities to observe the occurrence of soil movement through the
buffer/filter strip. They are at Approach Area A-Inside the Buffer/Filter Strip and
Approach Area B—Inside the Buffer/Filter Strip. Proportions are based on the total
number of opportunities to make observations about soil conditions at the
approaches inside the buffer/filter strip.

For the 207 new sample units, there are 414 opportunities to observe soil movement
through the buffer/filter strip.

» There are 90 observations of soil movement through the buffer/filter strip that
did not reach the surface water body.

Proportion of Occurrences of Soil Movement Through the
Buffer/Filter Strip Toward the Water Body
(Buffer/filter strip width is greater than or equal to 50 feet)

Soil moves

inside the buffer/filter strip 19%

(does not reach water)_

Trace and Mmeasura b | 41%
soil in water

Soil moves (did not reach
the buffer/filter strip) :l 3%

Soil stable | 28%

No surface water crossing | 0%

0% 20% 40% 60% 80% 100%

Figure 14. (n=414)
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Haul Road or Log Landing in the Buffer/Filter Strip

There is 1 opportunity to observe the occurrence of soil movement, sedimentation, or
stabilization from the haul road or log landing inside the buffer/filter strip. Proportions
are based on the total number of opportunities to make observations about soil
conditions at the haul road or log landing inside the buffer/filter strip.

For the 309 new sample units, there are 309 opportunities to observe soil conditions at
the haul road or log landing inside the buffer/filter strip.

» 10 sample units have a haul road or log landing located within the buffer/filter
strip.

Soil Stabilization, Movement, and Sedimentation

Observations of Soil Stabilization, Movement, and Sedimentation
From the Haul Road or Log Landing Inside the Buffer/Filter Strip
100% 95%
80%—
60%
40%
20%
0% 0% 0% 3%
0% | | | |
Sedimentation ' Sedimentation Sediment Soil stable No haul road or
(trace) (measurable) moves log landing
(does not inside the
reach buffer/filter
water body) strip

Figure 15. Proportions are based on the total number of opportunities to make observations about soil
conditions at haul roads or log landings inside the buffer/filter strip (n=309).

Discussion

<OPTION: User may insert analysis, interpretation, photographs here.>
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Sedimentation From the Haul Road or Log Landing in the Buffer/Filter Strip

There are 1 observations of trace amounts of sediment reaching the surface water body
or deposited within bankfull width of the channel.

There are 0 observations of measurable amounts of sediment reaching the surface
water body or deposited within bankfull width of the channel.

Soil Type in the Buffer/Filter Strip Where Sedimentation Was Observed

(does not reach water body)
No haul road or log landing |

Preponderant Soil Type of Sedimentation Delivered to
Within Bankfull Channel Width

Organic material [0%

Clay | 0%

Silt or loam | 0%

Sandy | 0%

Gravel [ 0%

Cobble and larger | 0%

Soil stable | 0%

Soil moves :| 39

in the buffer/filter strip

95%
|
|

0% 20%

40% 60% 80% 100%

Figure 16. (n=309)

Table 4. Sediment Volumes (cubic feet)

Calculated volume of soil removed
from rill or gully terminating within
bankfull channel width

Sediment evident in water body or within
bankfull channel width

Average 6 36
Median 6 36
Maximum 6 36

Nonnumeric values indicate that no volume measurements were recorded.
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Riparian Area Analysis
A total of 156 sample units have a water body adjacent to the buffer/filter strip.

» 126 sample units have a recommended buffer/filter strip width greater than or
equal to 50 feet.

Stream Order

Stream Order Adjacent to the Buffer/filter Strip

Zero order (ephemeral stream) :|3%

First order | 65%

Second order 15%

Third order :| 3%

Fourth order or larger | |3%
Drainage ditch systems draining_

0,
to natural surface waters ]2 %

Pond or lake ]1‘V
of State or local significance .

Wetland or similar area ®
of State or local significance :l 5%

0% 20% 40% 60% 80% 100%

Figure 17. (n=156)
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Evaluation

» Total length of buffer/filter strip monitored (feet): 95,073

Sediment Delivery

Total number of locations where sedimeqt delivered to within bankfull width of 20
the channel as a result of harvest operation

Number of locations per 1000 feet of buffer/filter strip monitored 0.210
Sediment Volume (cubic feet)

Total yolume of sediment cur_rently evident within bankfull width of the channel 199
resulting from harvest operations

Volume per 1000 feet of buffer/filter strip monitored 2.088
Rills, Gullies, Sediment Trails

Total n_umber of times rills, gullies, or sediment trails rt_esulting_ from the harvest 26
operation reach more than halfway across the buffer/filter strip

Rills, gullies, and sediment trails per 1000 feet of buffer/filter strip monitored 0.484
Naturally Occurring Large Woody Debris (LWD)

Number of pieces of naturally occurring LWD in the water body 1582
Number of pieces of LWD per 1000 feet of buffer/filter strip monitored 16.640
Large Woody Debris (LWD) — Harvest Related

Number of pieces of LWD occurring in the water body as a result of the 970
harvest

Number of pieces of LWD per 1000 feet of buffer/filter strip monitored 10.203
Potential Erosion Channel

Number of times a pqtential'e'rpsion channel has been gouged into the bank 15
as a result of harvesting activities

Number of times per 1000 feet of buffer/filter strip monitored 0.158
Slash Volume (cubic feet)

Less than 100 cubic feet per 1000 feet of buffer/filter strip monitored 0.810
Between 100 and 200 cubic feet per 1000 feet of buffer/filter strip monitored 0.126
More than 200 cubic feet per 1000 feet of buffer/filter strip monitored 0.095

Large woody debris (LWD) is defined as debris found within the bankfull width of the channel that is greater than 4
inches in diameter at the small end and either longer than the stream width or anchored to the bank by roots or other
means.

Slash is defined as limbs, brush, tree tops, or similar relatively small woody logging debris that is left in the channel
below bankfull elevation as a direct result of the current harvest.
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Shade Reduction/Basal Area Evaluation

Crown Closure (percent)

Average 77
Minimum 1
Maximum 100

Basal Area (square feet)

Average 95
Minimum 1
Maximum 212

Diameter of Largest Riparian Leave Tree

Average 19
Median 18
Discussion

<OPTION: User may insert analysis, interpretation, photographs here.>
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Chemical Pollutants
309 new sample units were sampled.
Evidence of Potential Pollutants

» 9 sample units had evidence of lubricant, fuel, hydraulic fluid, and/or anti-
freeze spillage resulting from harvest operations.

» 13 sample units had evidence of discarded batteries and/or other potential
pollutant containers present.

» 4 sample units had evidence of chemical spills as well as discarded batteries
and/or other potential pollutant containers present.

Spills Related to Harvest Operations

Minor dripping ]1%

Stains <10 sq ft ]1%

Stains 10-100 sq ft || 1%

Stains >100 sq ft | 0%

No evidence of spills |95%

0% 20% 40% 60% 80% 100%

Figure 18. (n=309)
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Discarded Batteries or Potential Pollutants

Batteries |0%

Discarded batteries | 0%
and containers |~ °

Containers totaling > 5 gal :|2%

Containers totaling < 5 gal ]1%
No batteries |
or containers

Trash unrelated to |
logging activity :‘ 4%

No evidence of o
batteries or containers |89 %

0% 20% 40% 60% 80% 100%

0%

Figure 19. (n=309)

Evidence of Pollutants Reaching Water Body

Pollutants have reached
water body

Pollutants have not reached 3
water body :I 6%

Unknown ]1%

No evidence of
pollutants 93 %)

0% 20% 40% 60% 80% 100%

Figure 20. (n=309)
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Wetland Crossings
309 new sample units were sampled.

» 28 sample units have a wetland crossing.

Stabilization Techniques

Frozen condition operation ]1%

Dry condition operation [[1%

Corduroy of slash and tops :|3%

Poles average diameter > 10 in [[1%

Bridge or mats {0%

Multiple methods ]1 %

Other :|2%

No wetland crossing 191%

0% 20% 40% 60% 80% 100%

Figure 21. (n=309)

Table 5. Wetland Crossing Length From Upland to Upland

Length (feet)
Average 217
Median 99
Maximum 999
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Evidence of Sediment Reaching Wetland
o,
100% 91%
80%—
60%—
40%—
20%
0% |4—%| 4—% e 0%
(]

No sediment ! Trace ! Measurable ! Soil movement ! No wetland
reached amounts amounts occurs crossing
wetland deposited deposited but has been

in wetland in wetland recorded
elsewhere

Figure 22. (n=309)

Table 6. Wetland Sedimentation Volume (cubic feet)

Sediment Volume (cubic feet)
Average 21
Median 19
Maximum 45

Nonnumeric values indicate that no volume measurements were recorded.

Discussion

<OPTION: User may insert analysis, interpretation, and photographs here.>
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Responsibility for BMP Implementation Not Assignhed
Soil Conditions Observed at the Approaches

A total of 29 new sample units were sampled where responsibility for BMP
implementation was not assigned.

» 19 of these sample units have a surface water crossing.

There are 4 opportunities to observe the occurrence of soil movement, sedimentation,
or stabilization from the approaches to a surface water crossing. They are at Approach
Area A—Outside the Buffer/Filter Strip, Approach Area A—Inside the Buffer/Filter Strip,
Approach Area B—Inside the Buffer/Filter Strip, and Approach Area B—Outside the Buffer/
Filter Strip. Proportions are based on the total number of opportunities to make
observations about soil conditions at the approaches.

» For the 29 new sample units, there are 116 opportunities to observe soll
conditions.

Proportion of Observations of Soil Conditions at the Approaches:
No Responsibility for BMP Implementation Assigned

100%

80%—

60 %

40% o 34%
2ogs 23%
20%— 13%
.
0% | | | |
Soil stable Soil moves Sedimentation ' Sedimentation No surface
(does not (trace) (measurable) water
reach crossing

water body)

Figure 23. (n=116)
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Forester Is Responsible for BMP Implementation by
Written Contract

Soil Conditions Observed at the Approaches

A total of 92 new sample units were sampled where a forester was responsible for BMP
implementation by written contract.

» 65 of these sample units have a surface water crossing.

There are 4 opportunities to observe the occurrence of soil movement, sedimentation,
or stabilization from the approaches to a surface water crossing. They are at Approach
Area A—Outside the Buffer/Filter Strip, Approach Area A—Inside the Buffer/Filter Strip,
Approach Area B—Inside the Buffer/Filter Strip, and Approach Area B—Outside the Buffer/
Filter Strip. Proportions are based on the total number of opportunities to make
observations about soil conditions at the approaches.

» For the 92 new sample units, there are 368 opportunities to observe soil
conditions.

Proportion of Observations of Soil Conditions at the Approaches:
Forester Responsible for BMP Implementation by Written Contract

100%

80%

60%

46%
40%—
29%
20% 16%
6%
| 2%
0% | | JPe—
Soil stable Soil moves Sedimentation ' Sedimentation No surface
(does not (trace) (measurable) water
reach crossing
water body)
Figure 24. (n=368)
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Logger Is Responsible for BMP Implementation by
Written Contract

Soil Conditions Observed at the Approaches

Atotal of 91 new sample units were sampled where a logger was responsible for BMP
implementation by written contract.

» 73 of these sample units have a surface water crossing.

There are 4 opportunities to observe the occurrence of soil movement, sedimentation,
or stabilization from the approaches to a surface water crossing. They are at Approach
Area A—Outside the Buffer/Filter Strip, Approach Area A—Inside the Buffer/Filter Strip,
Approach Area B—Inside the Buffer/Filter Strip, and Approach Area B—Outside the Buffer/
Filter Strip. Proportions are based on the total number of opportunities to make
observations about soil conditions at the approaches.

» For the 91 new sample units, there are 364 opportunities to observe soil
conditions.

Proportion of Observations of Soil Conditions at the Approaches:
Logger Responsible for BMP Implementation by Written Contract

100%

80%

60 %

44%
40%—
2 0,
2l 20%
20%
6% 7%
0% | |
Soil stable ! Soil moves ! Sedimentation ! Sedimentation ! No surface
(does not (trace) (measurable) water
reach crossing
water body)
Figure 25. (n=364)
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Appendix E—Question Map

In the Excel file containing data from the field, each column contains the answers to a specific BMP protocol
question. The following table lists protocol questions by column location. The color coding by category matches
that used in the Excel file. Columns GY through HN contain the results of calculations made on the protocol
data.

A Indexing key (inserted by Access)
General

(G1State

CurrentYear

SampleType

Resample?

SampleNumber

G2StatewideForestOwnership

G3LandownerCategory

G4OwnerProgramParticipant
G5BMPResponsibilityAssigned
G6LoggerProgramParticipant

G7HarvestStatus
G8AcresInSampleUnit
G9TypeOfHarvestSystem
G10InfluencingWeatherEvent
G11BMPsVolMandatory

Water Body Crossing Approach Area A

X12StreamOrderAtCrossingSite
X13WaterBodyTypelnNormalYr
X14GPSLatN999000000
X15GPSLongW999000000
X16StateBMPBufferWidthFt
X17ContractBufferWidthFt

Approach Area A-Outside the Buffer/Filter Strip

X18RoadOr Trail
X19RoadTrailDescription
X20BearingCapacitylmprovments
X21PrimaryAdjacentLandUse
X22So0ilMovementOutsideBuffer
X23EvidenceSedimentReachedWater
X24LengthFtOfRillGullyDitchOrRut
X25MidPointXSectionSqln

=lo|z|z[c|x[=[~[z]a]=|=]o|a]=

<L =R

BEBNRRE
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AE X26SedimentInWaterCuFt

AF X27PreponerantSedimentType

AG X28SedimentAgainNextStorm

AH X29SpecificSedimentationCause

Al X30PrinciplesPracticesApplication

AJ X31PercentSoilMoved ThruBuffer

AK X32EvidenceSedimentReachedBuffer

AL X33PreponerantSedimentType

AM X34SedimentAgainNextStorm

AN X35SpecificSedimentationCause

AO X36PrinciplesPracticesApplication

AP X37DistanceTheSoilMovedFromPointOfOriginTowardBuffer

AQ_ X38HowSedimentReachedWaterBody

AR X39PreponerantSedimentType

AS X40SedimentAgainNextStorm

AT X41SpecificSedimentationCause

AU X42PrinciplesPracticesApplication

AV X43ApplicationOfBMPPrinciplesAndPractices
Approach Area A-Inside the Buffer/Filter Strip

AW X44HaulRoadOrSkidTrail

AX X45BearingCapacitylmprovement

AY X46RoadTrailDescription

AZ X47DescribeSoilMovement

BA X48EvidenceSedimentReachedWater

BB X49LengthFtOfRillGullyDitchOrRut

BC X50MidPointXSectionSqln

BD X51SedimentInWaterCuFt

BE X52PreponerantSedimentType

BF X53SedimentAgainNextStorm

BG X54SpecificSedimentationCause

BH X55PrinciplesPracticesApplication

BI X56PercentSoilMoved ThruBuffer

BJ X57HowSedimentReachedWaterBody

BK X58PreponerantSedimentType

BL X59SedimentAgainNextStorm

BM X60SpecificSedimentationCause

BN X61PrinciplesPracticesApplication

BO X62ApplicationOfBMPPrinciplesAndPractices

BP X63DominantHydrologicSoil Type

BQ_ X64SoilErodibilityFactorKNNN
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BR X65INSIDERoadGradient
BS X660UTSIDERoadGradient
BT X67SlopeLengthFt
Crossing Structure
BU X68TrafficUseAtTheCrossing
BV X69PrimaryPurposeOfCrossing
BW X70RoadwayOwnership
BX X71CrossingStructureDescription
BY X72CrossingStructureVintage
BZ X73InPlace3MoFishery
CA X74BottomAndStreamSubstrate
CB X75StuctureOpeningWidthFt
CC X760peningMeetsBMPSpec
CD X77Scouring100FtDownstream
CE X78S0ilOrFillMaterial Movement
CF X79ActivityResultingInSedimentDeliveryFromCrossingStructure
CG X80EvidenceSedimentReachedWater
CH X81SedimentVolumeCuk't
CI X82PreponerantSedimentType
d X83SedimentAgainNextStorm
CK X84PrinciplesPracticesApplication
CL X85PrinciplesPracticesApplication
CM X86BMPPrinciplesAndPracticesToTheCrossing
Water Body Crossing Approach Area B
CN X86.1StateBMPBufferWidthFt
CO X86.2ContractBufferWidthFt
Cp X87HaulRoadSkid Trail
CcQ X88RoadTrailDescription
CR X89BearingCapacitylmprovement
CS X90PrimaryAdjacentLandUse
CT X91DescribeSoilMovement
Approach Area B-Outside the Buffer/Filter Strip
CU X92EvidenceSedimentReachedWater
Cv X93LengthOfRillGullyDitchOrRutFt
Cw X94MidPointXSectionSqln
CX X95SedimentInWaterCuF't
CY X96PreponerantSedimentType
Cz X97SedimentAgainNextStorm
DA X98SpecificSedimentationCause
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DB X99PrinciplesPracticesApplication
DC X100PercentSoilMoved ThruBuffer
DD X101HowSedimentReachedWaterBody
DE X102PreponerantSedimentType
DF X103SedimentAgainNextStorm
DG X104SpecificSedimentationCause
DH X105PrinciplesPracticesApplication
DI X106FtSoilMoved TowardBufter
DJ X107HowSedimentReachedWaterBody
DK X108PreponerantSedimentType
DL X109SedimentAgainNextStorm
DM X110SpecificSedimentationCause
DN X111PrinciplesPracticesApplication
DO X112ApplicationOfBMP
Approach Area B-Inside the Buffer/Filter Strip
DP X113HaulRoadOrSkid Trail
DQ_ X114BearingCapacityImprovements
DR X115RoadTrailDescription
DS X116DescribleSoilMovement
DT X117EvidenceSedimentReachedWater
DU X118TotalLengthOfRillGullyDitchOrRutFt
DV X119MidPointXSectionSqln
DW X120VolumeOfSedimentCuFt
DX X121PreponerantSedimentType
DY X122SedimentAgainNextStorm
DZ X123SpecificSedimentationCause
EA X124PrinciplesPracticesApplication
EB X125PercentSoilMoved ThruBuffer
EC X126EvidenceSoilMovement
ED X127PreponerantSedimentType
EE X128SedimentAgainNextStorm
EF X129SpecificSedimentationCause
EG X130PrinciplesPracticesApplication
EH X131BMPApplication
El X132DominantHydrologicSoil
EJ X133SoilErodibilityFactorK
EK X134INSIDERoadGradient
EL X1350UTSIDERoadGradient
EM X136SlopeLengthFt

E-4
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Haul Road, Log Landing, or Rutted, Mineral Soil Skid Trail

Inside the Buffer/Filter Strip

EN HB137HaulRdLogL.ndgInBuffer
EO HB138GPSLatN999000000
EP HB139GPSLongW999000000
EQ_ HB140WaterBody Type
ER HB141WaterBodyDescription
ES HB142RecmndStripWitdthFt
ET HB143BufferFilterStripWidthFt
EU HB144BearingCapacitylmprovements
EV HB145RoadLandingDescription
EWwW HB146DescribeSoilMovement
EX HB147EvidenceSedimentReachedWater
EY HB148LengthOfDitchGullyRillFt
EZ HB149MidPointXSectionSqln
FA HB150VolumeOfSedimentCuFt
FB HB151PreponerantSedimentType
FC HB152SedimentAgainNextStorm
FD HB153SpecificSedimentationCause
FE HB154PrinciplesPracticesApplication
FF HB155PercentSoilMoved TowardBuffer
FG HB156HowSedimentReachedWaterBody
FH HB157PreponderantSedimentType
F1 HB158SedimentAgainNextStorm
F] HB159SpecificSedimentationCause
FK HB160PrinciplesPracticesApplication
FL HB161BMPApplication
FM HB162DominantHydrologicType
FN HB163SoilErodibilityFactorKNNN
FO HB164INSIDERdGradient
FP HB1650OUTSIDERdGradient
FQ_ HB166SlopeLengthFt
Chemical Pollutants
FR CP167LoggingSpillage
FS CP168DiscardedContainers
FT CP169EvidenceReachWaterBody
FU CP170Preponderant Soil Type
FV CP171GPSLatOfObservationsN999000000
FW CP172GPSLongOfObservations\WW999000000
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Buffer/Filter Strip
FX B173WaterBodyType
FY B174StreamOrder
FZ B175StateRegulatedWaterBody
GA B176WidthOfBufterFtRec
GB B177GPSLatN999000000
GC B178GPSLongW999000000
GD B179TimesSedimentDelivered
GE B180CumVolSedimentCuFt
GF B181TimesReached12Way
GG B182NaturalWoodyDebris
GH B183HarvestWoodyDebris
GI B184TimesBankGouged
GJ B185VolumeOfSlash
GK B186LengthOfBufferFt
GL B187AvgShade
GM B188AvgBasalArea
GN B189AvgDiameterLargestTree
GO B190ReductionInShade
GP B191ShadeBAMeetsStateBMP

Wetland Crossing
GQ. W192CrossingStabilizationTechnique
GR W193WetlandCrossingLengthFt
GS W194AverageRuttingDepth
GT W195RoadCrossDrainMethod
GU W196SedimentReachesWetland
GV W197DischargeVolumeCt
GW AreYouFinishedWithThisEntry
GX blank column

Columns Used for Calculations

GY Calculated volume of rill/gully Aout
GZ Calculated volume of rill/gully Bout
HA Calculated volume of rill/gully Ain
HB Calculated volume of rill/gilly Bin
HC Calculated volume of rill/gully HRLL
HD Sediment volume evident in stream Aout
HE Sediment volume evident in stream Bout
HF Sediment volume evident in stream crossing structure
HG Sediment volume evident in stream Ain
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HH Sediment volume evident in stream Bin

HI Sediment volume evident in stream HRLL

HJ Percent soil movement through buffer Aout

HK Percent soil movement through buffer Bout

HL Percent soil movement through buffer Ain

HM Percent soil movement through buffer Bin

HN Percent soil movement through buffer HRLL
State- or User-Defined Entries

HO S1 State- or user-defined entry

HP S2 State- or user-defined entry

HQ_ S3 State- or user-defined entry

HR S4 State- or user-defined entry

HS S5 State- or user-defined entry

HT S6 State- or user-defined entry

HU S7 State- or user-defined entry

HV S8 State- or user-defined entry

HW S9 State- or user-defined entry

HX S10 State- or user-defined entry

HY S11 State- or user-defined entry

HZ S12 State- or user-defined entry

IA S13 State- or user-defined entry

IB S14 State- or user-defined entry

IC S15 State- or user-defined entry

ID S16 State- or user-defined entry

IE S17 State- or user-defined entry

IF S18 State- or user-defined entry

IG S19 State- or user-defined entry

IH S20 State- or user-defined entry
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Appendix F—Access Query Expressions

Criteria Expressions

When entering text, dates, times, and numbers into criteria expressions, use the appropriate characters to indicate

whether the criteria is text, a date, time, or numerical expression.

Data type Expression
Text “text”

Date #16-Oct-04#
Time #10:30am#
Number 5

Operators for Building Queries

'The following operators are useful when building queries in Access.

Operator Function Example
= Finds values equal to a number, text, or date 'The expression =4 will select all cells with the
and time (note: “equal to” is understood if number 4.
criteria is entered without the “=” operator).
<> Finds values not equal to a number, text, or 'The expression <>5 will select all cells that
date and time. are not equal to 5.
< Finds values less than the given value. The expression <5 will select all cells that
have a value less than 5.
<= Finds values less than or equal to the given 'The expression <=5 will select all cells that
value. have a value less than or equal to 5.
> Finds values greater than the given value. 'The expression >5 will select all cells that
have a value greater than 5.
>= Finds values less than or equal to the given 'The expression >=5 will select all cells that
value. have a value greater than or equal to 5.
BETWEEN | Finds values between or equal to two values. 'The expression BETWEEN 1 AND
5 returns values between 1 and 5. (The
expression >=1and<=5 returns the same
results).
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BMP Manual—Desk Reference
Specifying Multiple Criteria for a Single Field

You may use multiple criteria for a single field by using AND or OR in the criteria expression for that field.

For example, the query shown below is designed to return all sample units that meet eizher of the two following
criteria: (1) contain N in the Sample Type column and have either 1 OR 2 as the answer to question X47, (2)
contain N in the Sample Type column and have either a 1 OR 2 as answer to question X116. This query is
searching for new sample units that have evidence of trace or measurable sedimentation from the approaches to
the surface water crossing inside the buffer/filter strip.
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Appendix F—Access Query Expressions
'The query shown below, however, is designed to return all sample units that meet either of the following criteria:
(1) contain N in the Sample Type column and have both 1 AND 2 as the answer to question X47, (2) contain N
in the Sample Type column and have both 1 AND 2 as the answer to question X116. Since there cannot be two
answers to any question in the BMP protocol, no sample units will meet the criteria in this query.
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Source: Simpson, Alan; Young, Margaret Levine; Barrows, Alison. 2003. Access 2003 all-in-one desk reference for
dummies. Indianapolis, IN: Wiley Publishing, Inc. 840 p.
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Appendix G—Excel Functions and Operators

Appendix G—Excel Functions and Operators

'The following functions and operators are useful for creating formulas in Excel.

Function Description Syntax

AVERAGE Calculates the mean of a group of =AVERAGE (numberl,number2,...)
values

COUNT Counts the number of cells in a range =COUNT (numberl,number2,...)
that contains numbers

COUNTIF Counts the number of cells in a range =COUNTIF(numberl,number2,...)
that match a criteria

IF Tests for a true or false condition and =IF(logical_test,value_if true,value_if_false)
returns one value or another value

MAX Returns the largest value in a set of =MAX(numberl,number2,...)
values

MEDIAN Returns the median number in a set of | =MEDIAN(numberl,number2,...)
numbers

MIN Returns the minimum value in a set of | =MIN(numberl,number2,...)
values

SUM Calculates the sum of a group of values | =SUM(numberl,number2,...)

SUMIF Calculates a sum from a group of =SUMIF (range,criteria,sum_range)
values, including only the values that
meet a certain condition

Logic operator Description
= Equals
> Greater than
< Less than
<> Not equal to
>= Greater than or equal to
<= Less than or equal to

Source: Bluttman, Ken; Aitken, Peter G. 2005. Excel formulas and functions for dummies. Indianapolis, IN: Wiley
Publishing, Inc. 402 p.



'The use of trade or firm names in this publication is for reader information and does not imply endorsement by
the U.S. Department of Agriculture of any product or service.

'The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the
basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental
status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or part of an
individual’s income is derived from any public assistance program. (Not all prohibited bases apply to all programs.)
Persons with disabilities who require alternative means for communication of program information (Braille, large
print, audiotape, etc.) should contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, SW,
Washington, D.C. 20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal
opportunity provider and employer.
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