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1. Introduction

As part of a series of Human Health and Ecological Risk Assessments prepared for the
USDA/Forest Service between 1998 and 2000 (USDA Contract No. 53-3187-5-12), SERA
developed WordPerfect worksheets as an internal tool for many of the calculations used in
human health risk assessment (HHRA) and ecological risk assessment (ERA).  These worksheets
are being modified as necessary as additional risk assessments are conducted.

This current version of the worksheets corrects some errors to Version 2-03 for exposure
assessments involving the longer term consumption of contaminated vegetation – specifically 
Worksheets D04, F04a, F04b, F11a, F11b, F13a, and F13b.  In Version 2-03, the lower and upper
bounds of the decay coefficient on vegetation was use to calculate the lower and upper bounds,
respectively, of concentrations (both terminal and time-weighted average) in contaminated
vegetation.  In Version 2-04, the lower bound of the decay coefficient on vegetation is used to
calculate the upper bound of the concentrations (both terminal and time-weighted average) in
contaminated vegetation.  Similarly, the upper bound of the decay coefficient on vegetation is
used to calculate the lower bound of the concentrations in contaminated vegetation.  This better
reflects the intent of these exposure assessments – i.e., to bracket plausible ranges of exposure
with the upper bounds of the concentrations representing a plausible worst case scenario.  In all
other respects, Version 2-04 is identical to Version 2-03.  

This specific version of the worksheets, 2.04b, has been modified to included drift after aerial
applications.  Values from AgDrift for aerial application are now included in Worksheet A06 and
are used in Worksheet G05b.  It should be noted that AgDrift offers a large number of options for
aerial applications and the the basic drift scenario used in these worksheets may not apply to a
specific application.  Worksheet G05 from Version 2.04, drift after low-boom ground
applications, has been renumbered as Worksheet G05a.

The basic idea of these worksheets is to isolate the computations from the discussions of the
computations.  The former are presented in the worksheets and the latter in the supporting risk
assessment document.  Thus, the worksheets contain very little discussion and the corresponding
risk assessment contains very few calculations.  These worksheets were also intended as a quality
control measure and a way to make the calculations easier to understand and review.  

As part of a detailed audit of all past worksheets by Paul Mistretta (USDA/Forest Service), as
well as an adaptation of the worksheets by SERA for a project with USDA/APHIS, a number of
calculation ‘anomalies’ were encountered in the WordPerfect worksheets (i.e., calculations that
had no obvious errors but yielded incorrect answers).  In addition, simple errors were found in
the values of some data cells as well as formulas and these errors did not occur consistently in the
worksheets on different chemicals.  Many of the errors involved rounding.

As a result of this audit, the worksheets have been completely revised.  Initially, SERA had
decided to simply convert the WordPerfect worksheets to EXCEL worksheets.  It is extremely
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easy, however, to make errors in constructing any reasonably complicated set of worksheets in
WordPerfect, EXCEL, or any other program with spreadsheet capability.  Therefore, as an added
quality control measure, SERA has implemented both a modified version of the WordPerfect
worksheets as well as a parallel version of EXCEL worksheets.  This report describes this effort
to date in order to assist others in reviewing the worksheets as well as to provide an internal 
documentation to assist in the use and further development of these worksheets.  This
documentation may be useful to others in modifying and applying these worksheets to other risk
assessments or related applications. 
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2. WordPerfect Worksheets

2.1. Structure
The WordPerfect worksheets are arranged in a manner similar to previous versions:

Title Page

Table of Contents

Series A General values and models

Series B Chemical specific data

Series C Worker exposures

Series D General public exposures

Series E HHRA Summary Tables

Series F ERA Exposures

Series G ERA Summary Tables

References

As in the previous versions, there are three types of worksheets: data (Series A and B),
calculation (Series C, D, and F), and summary (Series E and G).  The references that are included
at the end of the worksheets are only those general references that are cited in the worksheets.

The review of the past WordPerfect worksheets suggested that the major cause of anomalous
errors was name duplication.  Unlike EXCEL, WordPerfect allows the user to create two or more 
tables or floating cells with the same name.  This can lead to calculation conflicts that may have
been interfering with some of the calculations and could have contributed to the anomalous
errors.  While there were relatively few tables [about 50] in the previous versions of these
worksheets, there were hundreds of floating cells, each of which should have had a unique name. 
This large number of floating cells made identifying and correcting duplicate names very
difficult.  In addition, the large number of floating cells made rounding errors very difficult to
identify and correct because rounding functions were embedded in many of the floating cells. 
Thus, in the new version of the WordPerfect worksheets, all floating cells have been eliminated
and only tables are used.  This has the added benefit of making the worksheets easier to maintain
and modify.

As an alternative to floating cells in the calculation worksheets - i.e., floating cells that followed 
the calculation worksheets in previous versions and detailed each calculation showing the
intermediate steps - each calculation worksheet in the new version contains value and calculation
cells.  Value cells are designated in the left most column by a descriptive name followed by a
symbol in parentheses and italics.  For example, in the following part of Worksheet D01a, two
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values are defined and designated with the symbols W and A for body weight and surface area,
respectively:

Parameter Value Units Source

Body weight (W) 13.3 kg PUBL.BWC

Exposed surface area (A)

Whole Body 6030 cm2 PUBL.SAC

The third column of the worksheet gives the units for the value and the last column gives the
source of the variable from either the Series A or Series B worksheets.  In the above example, the
source of body weight is PUBL.BWC.  The left part of this designation refers to the name of the
worksheet where the value is documented.  In the above example, PUBL is the name of
Worksheet A03: General Assumptions Used in Exposure Assessments for the General Public. 
The part of the source designation following the period refers to the variable ID specified in the
referenced worksheet.  In this example, BWC is the ID for the body weight of a child in
Worksheet A03.

Calculation cells perform operations on data cells or other calculation cells (intermediate
results).  Calculation cells are distinguished from data cells in two ways.  First, an equation
appears in the first column.  This equation references data cells or other calculation cells
previously defined in the worksheet.  Second, no value appears in the last column.  Calculation
cells are illustrated below with an example also taken from Worksheet D01a:

Absorbed Dose: Amnt × Prop ÷ W

Central ?? mg/kg bw

Lower ??

Upper ??

2.2. Summary of Changes in Worksheets
Series A has been simplified and modified.  The first three worksheets (constants, worker
assumptions, and assumptions for the general public) are very similar to previous versions of the
worksheets.  There has been some elaboration of the values for the consumption of contaminated
vegetation, specifically the inclusion of separate values for total consumption and the
consumption of home-grown vegetation.  Worksheet A04 (residue rates on vegetation) has been
modified to include both the Hoerger and Kenaga (1972) data as well as the re-analysis by
Fletcher et al. (1994).   The U.S. EPA uses the Fletcher et al. (1994) values and these values have
been used as a default in all of the calculation worksheets for the consumption of contaminated
vegetation.  Drift (Worksheet A06) is now estimated using AgDRIFT rather than the review by
Bird (1995).  Currently, Worksheet A06 is set to only low-boom ground applications.  This will
be elaborated as necessary in the future.  All of the worker exposure information that had been in
Series A has been moved to and combined with the appropriate worksheets in Series C.  This
makes the calculations for workers a bit easier to follow.
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Series B is relatively unchanged.  Some estimates of chemical specific values are rounded using
the WordPerfect Round() function in the worksheets.  All cells that use the Round() function are
shaded and colored in red.  In any modification to these worksheets (e.g., applying to another
chemical or changing the application rate), these cells may need to be edited.  No other cells in
the worksheets use the Round() function.  

In the calculation worksheets (Series C, D, and F), the cells with the results of the final
calculations are all formatted for scientific notation with two places after the decimal - i.e, three
significant figures - but the Round() function is not used.  Similarly, in the risk characterization
work sheets (Series E and G), the summary values are rounded to one or two significant places
manually by adjusting the numeric format manually.  These cells may also need to be edited
manually if the worksheet values are altered.  Again, however, the Round() function is not used
anywhere in these worksheets except for the designated cells in Series B.

Series C is virtually identical to past versions except that, as noted above, some of the
information that had been in Series A (hours/day, exposure rates, etc) has been moved to the
corresponding Series C worksheets - i.e., Worksheets C01a, C01b, and C01c.  Note that C01c
(aerial application) is included even for chemicals that will not be aerially applied.  The numbers
from the exposure assessment, however, are not included in the summary tables unless aerial
applications are anticipated.

Series D is substantially changed in both structure and in some of the more substantive areas
involving the exposure assessment methodology.  The original Series D worksheets relied
heavily on floating cells to show the intermediate calculations.  In the revised Series D
worksheets, the floating cells have been removed but rows have been added showing several of
the intermediate calculations.  This makes the worksheets easier to construct and check.  Again,
no rounding is performed in any of the cells.  The numeric format used in the cells is typically
“general”.  In WordPerfect, this means that the program picks the number of digits to display
after the decimal.  In some cases, the numeric format has been changed to fixed when an
inordinate number of decimals were displayed by WordPerfect using the “general” numeric
format.  Another exception to the use of general numeric formatting is found in the bottom most
set of cells.  These cells always contain the final exposure estimates and are always formatted in
scientific notation using two digits after the decimal.  WordPerfect displays scientific notation as
2.34e-04 to indicate 2.34×10-4.  [In general, the exposure values will not be significant to
more than three places.]

The scenarios in Series D that involve contaminated vegetation have been modified to include
estimates of drift and, in the case of consumption, the effect of washing.  A drift of 1.0 indicates
direct spray.  Other estimates of drift are based on AgDrift (Worksheet A06) or chemical specific
studies.  A major change has been made to the algorithm used for the chronic consumption of
contaminated vegetation.  In the previous worksheets, the effective dose was taken as the
geometric mean of the initial (Day 0) value and the terminal value.  This approach had been
taken because it is computationally simple and easy to understand.  However, this approach is
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different from the time-weighted average dose that is used in other chronic scenarios and is
inconsistent with the approaches generally taken by U.S. EPA and other organizations.  In the
revised worksheets, the time-weighted average dose is calculated directly.  Using an exponential
decay model, this involves some elementary calculus which complicates the explanation of the
worksheets but this increased complexity seems worthwhile in order to make the calculations
consistent with other methods and agencies.

Another change in Series D involves the scenarios for the acute consumption of contaminated
water.  In previous worksheets, this scenario was based on a spill of 200 gallons of a field
solution.  In the revised worksheets, this spill scenario has been maintained but another scenario
has been added that uses peak concentrations from runoff into a small stream.  This latter
scenario is a much more plausible scenario for characterizing risks under expected program
conditions.

Series E (summary worksheets for human health) is largely unchanged from previous versions. 
The exposure summaries (Worksheets E01 and E03) are again expressed in scientific notation
using two digits after the decimal (three significant digits).  Most risk characterization summaries
(Worksheets E02 and E04) are expressed in scientific notation using no digits after the decimal -
i.e., one significant digit.  However, for hazard quotients greater than 1 and less than 2, the values
are expressed with one digit following the decimal - i.e., a hazard quotient of 1.4241 is expressed
as 1.4 rather than 1e+00.  Again, no rounding is performed in the worksheets.  The desired
degree of precision is obtained by manually setting the numeric format.

Changes to ecological risk assessment worksheets (Series F and G) parallel those for the human
health risk assessment.

2.3. Using and Modifying the WordPerfect Worksheets
As long as you are not intending to add or delete scenarios, all you have to do to apply these
worksheets to another set of conditions or another chemical is change the values in Series B, the
chemical specific worksheets.  If you are just changing the application rate and or the dilution
rates, just modify Worksheet B01.  Note that you may need to edit the Round() function in cells
that calculate the concentrations in the field solutions.  

If you are applying the worksheets to a different chemical, you will need to enter the appropriate
values into Worksheets B02 (chemical properties and some environmental fate parameters) and
B06.   If you have chemical specific dermal absorption values (zero-order or first-order), these
should be entered into Worksheet B05. [In this case, Worksheets B03 and B04 can be used
simply to compare the values that you are using with values that would be estimated based on
algorithms using the MW and ko/w.] Only the values in Worksheet B05 are referenced in the
exposure worksheets involving dermal absorption.

Depending on the specifics of the risk assessment, you may want to change some of the
assumptions in the calculation worksheets - e.g., drift or total vs homegrown vegetation in  Series
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C, D, and/or F.  The simplest way to do this is to go to the worksheet and edit the cell you want
to change.  Be sure to note the reference for the new value in the last column or indicate a brief
rationale for the change being made.

If you want to add new scenarios, be sure that the table names are not duplicated and be sure to
modify the summary worksheets as necessary [Series E and G].  Also, as discussed in the next
section, it is highly recommended that you check the calculations by implementing all changes in
the EXCEL worksheets.

3. EXCEL Worksheets
The EXCEL worksheets are somewhat less developed than the WordPerfect worksheets and are
used at this time as a check of rather than a replacement for the WordPerfect worksheets.  Thus,
the general values and chemical specific data worksheets contain far fewer values than the
WordPerfect worksheets.  Only a few constants are defined in a single EXCEL worksheet named
“Series A” and only a subset of chemical specific values are summarized in a single EXCEL
worksheet named “Series B”.   As the EXCEL worksheets are developed further, these
worksheets will be elaborated.

Notwithstanding the above limitation, the EXCEL worksheets do contain all of calculation
worksheets (Series C, D, and F) and all of the summary worksheets (Series E and G) and these
worksheets are named identically to the WordPerfect worksheets and structured in a similar
manner.  While the structures are similar (to facilitate comparison and cross-checking with the
corresponding WordPerfect worksheet), each of the EXCEL worksheets was independently
constructed - i.e., no formulas were copied from WordPerfect.

These worksheets are also independent of other worksheets prepared by SERA for APHIS. 
Unlike the APHIS worksheets – at least the current versions – the current EXCEL worksheets do
not contain any Visual Basic code.  All calculations are conducted using cell formulae and named
ranges.

The numeric formatting of the EXCEL worksheets is identical to that in the WordPerfect
worksheets - i.e., general numeric formatting is used except for results cells in the calculation
worksheets.  This consistency in formatting does not always lead to identical displays of
numbers.  General numeric formatting in both WordPerfect and EXCEL allows the application to
decide how many digits are displayed.  WordPerfect and EXCEL do not always pick the same
number and there is no way to control this behavior in either application.  In any event, since
rounding is avoided in the EXCEL worksheets as well as the WordPerfect worksheets, the
numbers stored in memory are (or should be) identical.  Thus, any differences between
WordPerfect and EXCEL in the cells that use scientific notation indicate an inconsistency.  This,
in turn, indicates an error in at least one of the WordPerfect or corresponding EXCEL
worksheets.  
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Modifying the EXCEL worksheets for any of the chemical specific parameters included in the 
“Series B” worksheet is no more difficult than modifying the worksheets in WordPerfect. 
Modifying other general assumptions or values, however, must be done for each worksheet that
uses the values.  This is more difficult and more error prone than the corresponding changes in
the WordPerfect worksheets.  Again, however, the primary use of the EXCEL worksheets at this
stage is to check rather than replace the WordPerfect worksheets.  As the worksheets develop
further, additional functionality will probably be added to the EXCEL worksheets to make them
easier to manipulate and maintain.
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