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1.0   Introduction 
 
     This document summarizes procedures used for compiling data on best management 
practice (BMP) implementation within Pennsylvania for subsequent use by the Chesapeake Bay 
Program Office (CBPO). Such information is utilized within the Chesapeake Bay watershed 
model for the estimation of nutrient and sediment loads generated by different source areas 
within the Pennsylvania portion of the Chesapeake Bay watershed. (Load estimates for areas of 
the watershed outside of Pennsylvania are derived using similar BMP data prepared by other 
states as well). The submittal of such information is a requirement of the Chesapeake Bay 
Implementation Grant agreement between the Pennsylvania Department of Environmental 
Protection (DEP) and the U.S. Environmental Protection Agency (EPA) Region 3. 
 
     BMP information has been submitted to EPA by DEP and other state agencies within the 
Chesapeake Bay region for over two decades, and the methods utilized for compiling this 
information in Pennsylvania for recent data submissions have been previously documented 
(DEP Water Planning Office, 2006). As a result of newly-established CBPO data submission 
requirements, however, it was necessary to use a revised approach for the 2010 data submittal. 
Among other things, this new approach was based on a need to format BMP data in a way that 
was more directly compatible with “Scenario Builder”, which is a new software interface used 
by CBPO to feed input data to the current version of the Chesapeake Bay watershed model (i.e., 
Phase 5.3).  More specifically, as of December 2010, all BMP information submitted to the 
CBPO must be in a format compatible with National Environmental Information Exchange 
Network (NEIEN) protocols that dictate the use of BMP-specific fields and units. A major part of 
DEP’s data collection effort for 2010 involved the “translation” of various BMP descriptions and 
units currently used by various state and federal programs to the newer NEIEN-compatible 
format. Procedures for doing this are discussed in greater detail in Section 3.0 of this document. 
 
     To a large extent, the process by which data were compiled from various state and federal 
sources for the 2010 data submission did not differ much from the process used in previous 
submissions. In fact, the greatest difference was primarily related to the need to complete the 
additional “NEIEN data translation” step mentioned above. Although the initial data 
compilation process for 2010 did not differ significantly from previous years, it is entirely 
possible (and expected) that this process for future data compilation efforts will be 
substantially different, particularly given the expressed desire by DEP to quickly move to much 
more automated procedures. As this occurs, this document will be updated to reflect any 
changes in procedures. 
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2.0   List of Acronyms Used 
 
     To facilitate reading, a number of program names and other terms have been abbreviated 
throughout this document. A listing of these abbreviations is given in Table 1 below. 
 
 

Table 1.  Abbreviations used in this document. 
 

 
BMP 
CBIG 
CBPO 
CREP 
CRP 
DCNR 
DEP 
EDU 
EQIP 
FSA 
NASS 
NEIEN 
NMA 
NRCS 
PFBC 
PDA 
REAP 
SCC 
SWP 
SWPC 
USDA 
NA 
 

 
Best Management Practice 
Chesapeake Bay Implementation Grant 
Chesapeake Bay Program Office 
USDA Conservation Reserve Enhancement Program 
USDA Conservation Reserve Program 
PA Department of Conservation and Natural Resources 
PA Department of Environmental Protection 
Equivalent Domestic Unit 
Environmental Quality Incentive Program (NRCS) 
USDA Farm Services Agency 
USDA National Agricultural Statistics  
National Environmental Information Exchange Network 
Nutrient Management Act (PA) 
USDA Natural Resources and Conservation Service 
Pennsylvania Fish and Boat Commission 
Pennsylvania Department of Agriculture 
Resource Enhancement and Protection Program 
State Conservation Commission 
State Water Plan 
State Water Plan Code 
U.S. Department of Agriculture 
Not Available or Not Applicable  

 
 
 
3.0   Agency/Program Data Sources and Data Formats 
 
     For the data compilation effort completed at the end of December 2010, BMP-related 
information was obtained from 18 different state and federal agency/program sources for 
submittal to the CBPO. For the most part, this information was obtained in electronic format 
(primarily as Excel spreadsheet files). In some cases, this information was retrieved from 
various web sites (primarily in the case of federal data), and subsequently re-compiled in Excel 
file format. A listing of these different sources is given in Table 2 below. In many cases, data for 
the 2010 submittal were obtained from the same sources used in previous data compilation 
efforts. In some instances, data were obtained from entirely new sources not used in previous 
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submittals (e.g., SCC Resource Enhancement and Protection Program, DEP Nutrient Trading 
Program, and PA Fish and Boat Commission). In still other cases, data from previously-used 
sources were not used for the 2010 submittal due to lack of data (e.g., American Farmland 
Trust) or to the fact that the programs are no longer in existence (e.g., PDA Agri-Link Program). 
 
 

Table 2. Sources of BMP information. 
 

 
Data Source 

 

 
How Information was Received 

 
Staff Contact 

 
DEP Stream Bank Fencing Program 
DEP Chesapeake Bay Implementation Grants 
DEP Section 319 Non-Point Source Program 
DEP Abandoned Mine Land Reclamation Program 
DCNR Forest Stewardship Program 
PA Act 6 Nutrient Management Program 
PA Stream Releaf Program  
PA Growing Greener Grant Program 
PA Chapter 102 Erosion & Sedimentation Program 
FSA Conservation Reserve Program 
FSA Conservation Reserve Enhanced Program 
NRCS Environmental Quality Incentive Program 
USDA Rural Development Program 
SCC Resource Enhancement and Protection Program 
USDA National Agricultural Statistics Service 
SCC Dirt and Gravel Road Program 
DEP Nutrient Trading Program 
PA Fish and Boat Commission 
PennVest Program 

 

 
Excel file obtained from program contact

1 

Excel file obtained from program contact
1 

Excel file obtained from program contact
2 

Excel file obtained from program contact 
Excel file obtained from program contact 
Excel file obtained from program contact

1 

Excel file obtained from program contact
 

Excel file obtained from program contact
2 

Excel file obtained from program contact
2 

Tabular data obtained from FSA website 
Tabular data obtained from FSA website 
Tabular data obtained from NRCS website 
Listing received from program contact 
Excel file from program contact 
Data obtained from USDA-NASS website  
Excel file obtained from program contact 
Tabular data obtained from program 
Tabular data obtained from program 
Tabular data obtained from program 
 

 
T.  Juengst 
T.  Young 
G.  Price 
B. Bradley 
C. Peiffer 
T. Young 
D. McDonald 
G. Price 
D. Goerman 
NA 
NA 
NA 
S. Bickel 
State Conserv. Comm. 
NA 
S. Bloser 
A. Roda 
S. Carney 
P. Marchetti 

1
 Data from the CBIG, NMA and stream bank fencing programs were retrieved both from a common ACCESS    

   database maintained by Tammy Young, and individually from Tom Juengst and Mike Thomas 
2
 For these two programs, data were compiled by Garry Price and assembled into multiple Excel files 

 
 
     For the 2010 data compilation effort, information from both state and federal sources were 
obtained and re-formatted for submittal to the CBPO via NEIEN. However, it is fully expected 
that in the future, data from federal sources will be compiled directly by CBPO, and that state 
agencies such as DEP will only be responsible for submitting “state” information (i.e., 
information on BMPs that are not completely funded through federal programs administered 
by agencies such as the National Resources and Conservation Service (NRCS) and the Farm 
Service Agency (FSA) of the U.S. Department of Agriculture (USDA)). When this occurs, it is 
assumed that descriptions in this document related to compiling data from these sources will 
no longer apply.  
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4.0   Assembling BMP Data for Transfer to CBPO via NEIEN 
 
4.1   Overview of Process  
 
     As briefly described in Section 1.0, BMP-related data were obtained from a number of 
sources. These included data on such activities as agricultural BMPs, urban BMPs, stream 
protection, manure transport, animal waste management systems, and other similar activities 
that could result in model-simulated decreases in nutrient and sediment loads within 
Pennsylvania’s portion of the Chesapeake Bay watershed. Depending on the source, 
information on a variety of BMP types and activities may be included with data obtained from 
either state or federal programs. In some cases (e.g., NRCS, SCC REAP, DEP Growing Greener, 
DEP CBIG, and DEP 319 Program), data from a fairly extensive list of BMPs may be obtained. 
Whereas in other cases (e.g., the SCC Dirt and Gravel Road Program, the DEP Stream Bank 
Fencing Program, and the USDA Rural Development Program), information may be provided for 
only one or two specific BMPs. In all cases, as described in more detail in following sub-sections, 
an attempt was made to translate BMP information into the specific BMP-related names and 
units required by CBPO for submittal via the NEIEN protocol. 
 
     Prior to compiling data for the 2010 submittal, DEP staff prepared an example listing of BMPs 
and related activities for which it had been collecting information on for various programs, and 
which represented the types of BMPs and activities that it intended to submit to CBPO for use 
in future Chesapeake Bay model runs. A copy of this list is provided in Table 3. (The information 
provided in this table should be viewed as somewhat dynamic in that various BMP additions 
and subtractions have been made since its’ initial development). Upon identifying the type of 
BMP information typically gathered from various sources, efforts were then focused on re-
formatting the data to conform to the data requirements of NEIEN and Scenario Builder, and 
ultimately the Chesapeake Bay model. This was basically done by making various adjustments 
to Excel files, or other tabular information, obtained from those sources listed in Table 2. These 
adjustments were based on data formatting guidance contained in various documents provided 
by CBPO, including: 
 

 A document called “System Requirements Specification (SRS) – NEIEN NPS BMP – 
Scenario Builder Data Flow” prepared for CBPO by Tetra Tech, Inc. in September, 2010. 

 An Excel file called “BMP Mapping Report” that contains information on how to assign 
(“map”) state-collected information to NEIEN/Scenario Builder-specific data types. 

 An Excel file called “SRS NEIEN NPS BMP CBP Data Flow_AppendixA.1.7” that provides 
additional information on how to adapt state-collected information to NEIEN/Scenario 
Builder-specific data types. 

 
     Using data obtained from the sources listed in Table 2, a number of Excel files were prepared 
and delivered to an individual within DEP’s Bureau of Information Technology (BIT). For the 
2010 data submittal, this individual was Colleen Reismiller. In this case, this person was 



5 

 

Table 3.  Example BMP data prepared in advance of 2010 NEIEN submittal by DEP. 
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Table 3.  Example BMP data prepared in advance of 2010 NEIEN submittal by DEP (cont.) 
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Table 3.  Example BMP data prepared in advance of 2010 NEIEN submittal by DEP (cont.) 
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responsible for entering information contained in the Excel files into an internal NPS BMP 
database, which was subsequently used for transferring data to CBPO via NEIEN. During this 
process, data relating to BMPs contained in the Excel files were revised and corrected as 
needed to ensure all data were properly submitted to CBPO. 
 
4.2   Addressing Scenario Builder / NEIEN Formatting Requirements 
 
     Of the three CBPO documents identified in the previous section, the latter two (i.e., “BMP 
Mapping Report” and “AppendixA.1.7”) provide the most detailed information with respect to 
how BMP-related data should be formatted for subsequent submittal to the CBPO via NEIEN. 
Both of these documents are quite lengthy, and it is beyond the scope of this particular 
document of procedures to provide precise descriptions of all of the items and comments 
contained in them. However, a brief explanation of the information contained in these 
documents is provided below. 
 
     Figures 1a and 1b show a small portion of the information given in the BMP Mapping Report 
file. (Note that Figure 1b is a continuation of the columns to the right for the rows shown in 
Figure 1a).  Shown in several rows of these figures is descriptive informative pertaining to less 
than two dozen of the almost 600 BMP entries included in the actual Excel file. From Figures 1a 
and 1b, it can be seen that some BMPs have been assigned an “NRCS Practice Code” (for 
example, “575” for “Animal Trails and Walkways”), whereas others such as “Animal Waste 
Management Systems” have no such code. Some require that BMP implementation be 
specified as to the number of “units” installed (see “COUNT” for various BMPs), and that others 
be specified as to the total length or area installed (see “FEET” or “ACRE” under the “Unit 
Name” field). Most importantly, however, is the fact that many of the BMPs included in this file 
have not necessarily been accepted by CBPO for use in the Bay model as indicated by 
comments given in the “Status Comment” field such as “Not mapped to valid SB BMP”, 
“Currently this indicates discrepancies”, or “Business Rules for Conversions need to be 
developed”. For those BMPs that that have been accepted by CBPO for use in the model, a 
“Scenario Builder” variable has been assigned such as “PastFence”, “MortalityComp” and 
“ConPLan” as can be seen under the “SB” heading in Figure 1b. As a result, a primary focus in 
developing data for the 2010 submittal was to identify appropriate “Bay” BMPs to which 
Pennsylvania-compiled BMP data could be assigned. The second document described 
previously (“AppendixA.1.7”) is essentially a simplified version of the BMP Mapping Report that 
contains updates and clarifications pertaining the various BMPs included in the latter 
document. 
 
     Of the many items described in the BMP Mapping Report, the most important with respect 
to properly describing BMP data collected for Pennsylvania are those included in Table 4, which 
also includes brief descriptions of each. As mentioned above, a primary effort in compiling BMP 
data for submittal via NEIEN is the proper characterization of BMPs compiled with respect to 
each of these parameters. Note that some of the items given in Table 3 are not directly 
identified in the BMP Mapping Report (i.e., “Units Installed”, “Date” and “BMP Type”). 
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However, these items are needed to ensure that BMP data submitted via NEIEN are “accepted” 
without errors. 
 
 
 

Table 4. Critical NEIEN BMP parameters. 
 

 
BMP Parameter 

 

 
Description 

 
BMP Name 
 
NRCS Practice Code 
 
Land Use 
 
 
 
Measurement Name  
 
Unit Name 
 
 
 
Units Installed 
 
Date 
 
 
 
BMP Type 
 
 
Funding Agency 
 
SB BMP 
 
County Name 

 

 
BMP name or type used by source program in Pennsylvania 
 
Specific code used by NRCS (specify “none” if does not exist) 
 
This is used to specify the “setting” in which BMP is used. Options include 
such types as “Row Crops”, “Agriculture”, “Urban”, “Mixed Forest”, and 
several others. 
 
NEIEN-designated unit type associated with “Unit Name” (see below) 
 
This specifies the unit of measure used for specifying the extent of BMP 
implementation, and includes options such as “ACRE”, “FEET”, “COUNT” and 
others. 
 
This is used to provide a numeric value associated with the Unit Name. 
 
Refers to the date BMP was implemented. This does not have to be exact, 
but, at a minimum, should reflect the year for which BMP data are being 
submitted. 
 
This is used to reflect whether BMP was implemented as a result of “state” 
(e.g., DEP Grower Greener) or “federal” (e.g., NRCS) programs. 
  
Source of cost-share funding 
 
Used to specify the Scenario Builder variable to which the BMP applies. 
 
Within Scenario Builder, this is used to distribute county-level information 
across different sub-watersheds (segments) used by the Chesapeake Bay 
watershed model. 
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Figure 1a.  Portion of the BMP Mapping Report with descriptive information on BMP formatting requirements. 
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Figure 1b. Continuation of data columns to the right of those shown in Figure 1a.
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     As different data were obtained from the various state and federal program sources, Excel 
files were revised and/or created, and the BMP Mapping Report was used to re-format or 
augment the data as necessary to meet the requirements specified by CBPO. At the conclusion 
of the 2010 data collection efforts a reference or “cross-walk” document (an Excel file called 
“BMPDataCrosswalk.xls”) was developed for the purpose of aiding similar data submittals in the 
future. Among other things, this cross-walk contains a listing of BMPs typically collected as a 
result of various programs in Pennsylvania, as well as guidance on how to characterize them for 
successful transfer to CBPO via NEIEN protocols (i.e., type of measurement unit, NEIN BMP, 
Scenario Builder designation, etc. to use). A printout of this document has been provided in 
Appendix A. 
 
4.3   Source-Specific Data Compilation Procedures/Examples 
 
     In this section, brief descriptions of procedures used for compiling BMP data for each of the 
program sources given in Table 2 are provided, along with examples of the files used and/or 
created during the process. It should be noted that the results of the 2010 data submittal are 
still being evaluated. Consequently, some of the following examples and descriptions may be 
somewhat incomplete at this time. However, expectations are that this procedures document 
will be updated as necessary in the future in order to provide sufficient guidance on the 
preparation and submittal of BMP data to the CBPO in the future.  
 
4.3.1  DEP Stream Bank Fencing Program 
 
     Data from DEP’s streambank fencing program was obtained in a printed report from Mr. 
Tom Juengst of the Bureau of Watershed Management and subsequently entered into an Excel 
file called “2010 Streambank_Fence_to_IT”. BMP information contained in this file is shown in 
Figure 2. As can be seen in this figure, all streambank fencing “lengths” were submitted as 
“Streambank and Shoreline Protection” BMPs to CBPO. 
 
4.3.2  DEP CBIG and Nutrient Management Act Programs 
 
     For the 2010 submittal, BMP data related to DEP’s Chesapeake Bay Innovation Grants and 
Nutrient Management Act programs were compiled separately by different people. Before 
other data compilation activities had begun in earnest at the end of 2010, Tammy Young within 
the Bureau of Watershed Management had prepared an Excel file containing information from 
both the CBIG and Nutrient Management Act (NMA) programs, and had delivered this file to 
the Bureau of Information Technology (BIT) for entry into a NPS database that was 
subsequently used for transmitting data to CBPO via NEIEN.   A view of a portion of this file is 
shown in Figures 3a and 3b. (Note that for the sake of convenience, many of the less critical 
data columns contained in this particular file have not been shown in these figures). 
 
     Upon reviewing this initial data set, it was determined that some program data appeared to 
be missing. Consequently, two additional files containing information from the same two DEP  
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Figure 2.  View of data included in the “2010 Streambank_Fence_to_IT” Excel file. 
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Figure 3a. View of portion of the “NPS BMP Chesapeake Bay Submission1_reviewByKenn” file showing CBIG data. 
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Figure 3b. Continuation of data across the same rows as shown in Figure2a. 
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programs were prepared by two different individuals. These two files, called “2010-misc BMPs 
(BE)” and “NM_Acres_CBIGandNMA”, are the ones primarily used for data submittal via NEIEN, 
and are the ones referenced for these two source programs in the cross-walk document 
provided in Appendix A.  
 
     The first file (2010-misc BMPs (BE).xls) has four separate tabs pertaining to: 1) various 
agricultural BMPs funded by CBIG (“CBIG BMPs”), 2) streambank fencing projects funded by 
CBIG (“CBIG SB Fence”), 3) nutrient management acres implemented via NMA (NM Act Nutrient 
Man acres”), and 4) other agricultural BMPs funded by NMA (NM Act BMPs). Figure 4 shows a 
portion of the “CBIG BMPs” tab. Note that in this case, no conversion was needed to translate 
“DEP” BMPs to “NEIEN” BMPs since NRCS codes for all activities funded had previously been 
assigned (see column labeled “Prac Code”) which Scenario Builder is able to recognize. Also, if 
an NRCS practice code is specified in the data file, it is usually not necessary to also identify the 
“Landuse” and “SB BMP” types shown in Table 3 as these items are automatically recognized by 
Scenario Builder once the information is accepted by CBPO via NEIEN.      
 
     Figure 5 shows a portion of the “CBIG SB Fence” tab from the “2010-misc BMPs (BE)” file. 
This shows information extracted from another Excel file (“CB Fence 10-1-2009 to 6-30-2010”) 
that only pertains to acres excluded as a result of streambank fencing, which was calculated by 
multiplying the “Excluded Stream Length” column by an average width of 35 feet. The resulting 
acreage values relate directly to acres of “PastFence” used by Scenario Builder. 
 
     Figure 6 shows a portion of the “NM Act Nutrient Man acres” tab from the “2010-misc BMPs 
(BE)” file. In this case, the only data represented are “implemented” nutrient management 
acres, which refer to NRCS practice code 590 (see the cross-walk in Appendix A for other 
information pertaining to this BMP). For submittal via NEIEN the “owned” and “rented” acres 
were summed to reflect total acres implemented as required by Scenario Builder. Finally, Figure 
7 shows all of the data contained in the “NM Act BMPs” tab of this particular Excel file.  
 
     Upon reviewing the data files represented by Figures 2, 3, 4, 5, 6 and 7, it was noticed that 
not all the files created captured the various types of BMPs equally well. In other words, some 
of the data were missing, particularly in the instance of nutrient management acres. To remedy 
this situation, another effort was made to summarize this last type of data, and the results are 
included in another Excel file called “NM_Acres_CBIGandNMA”. A portion of this file is shown in 
Figures 8a and 8b. It is believed that this file, which contains more nutrient management acres 
than represented in the previous files, more accurately reflects the extent of this BMP funded 
by the CBIG and Nutrient Management Act programs for the time period evaluated.  
 
     For the purposes of the 2010 data submittal, NEIEN data compiled on agricultural BMPs 
funded by the CBIG and NMA programs (excluding nutrient management) were based on the 
Excel file previously prepared and submitted to BIT by Tammy Young. NEIEN data on 
streambank fencing were derived from the “CBIG SB Fence” tab of the “2010-misc BMPs (BE)” 
file, and data on total nutrient management acres were derived from the
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Figure 4. Portion of data contained in the “CBIG BMPs” tab of “2010-misc BMPs (BE)” file.
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Figure 5. Portion of data contained in the “CBIG SB Fence” tab of “2010-misc BMPs (BE)” file. 
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Figure 6. Data contained in the “NM Act Nutrient Man acres” tab of “2010-misc BMPs (BE)” file. 
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Figure 7. Data contained in the “NM Act BMPs” tab of “2010-misc BMPs (BE)” file.
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Figure 8a.  Portion of data contained in the “NM_Acres_CBIGandNMA” file. 
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Figure 8b.  Portion of data contained in the “NM_Acres_CBIGandNMA” file.
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“NM_Acres_CBIGandNMA” file described above. In the next NEIEN submittal, it is anticipated 
that concerns with respect to accuracy of various agricultural BMPs pertaining to the CBIG and 
NMA programs may have to be further resolved, and that updates to the 2010 data submittal 
may be warranted.  
 
4.3.3  DEP Growing Greener and Section 319 Programs 
 
     Administrative and BMP-related information associated with these two programs are 
handled by separate staff within the Bureau of Watershed Management. However, BMP data 
associated with both programs has historically been assembled in GIS format by Garry Price 
within BWM. For the purposes of the 2010 data submittal, Garry Price compiled BMP data from 
both programs into four separate Excel files (prepared directly from ArcView-formatted dBase 
[*.dbf] files), and delivered the data to BIT for subsequent entry into the NPS BMP database 
used to store data later transmitted to CBPO via NEIEN. These four files, called 
“AgBMPsDataInput”, DSRoads_Input”, “Input_Urban”, and Stream_Input_293_End_Final”, 
included data on agricultural BMPs, rural road BMPs, urban BMPs, and stream protection 
activities, respectively.      
 
     Figures 9a and 9b show a portion of the data from the “AgBMPsDataInput” file.  In this case, 
BIT staff used information contained in the “BMPTYPE” field to map information directly to 
NEIEN BMPs via use of the NRCS BMP type and code provided in this field. (Such “mapping” 
information is provided in the BMP Mapping Report described earlier). Date information was 
drawn from the “BMPDATE” field, and information on “acres treated” or “linear extent” for 
specific BMPs were extracted from either the “BMPACTRT” or “BMPLINFT” field. In this 
instance, information on landuse type pertaining to each BMP type of activity were not needed 
since NRCS practice types are mapped directly to various landuse type within Scenario Builder. 
 
     Figures 10a through 10c show a portion of the data included in the “DSRoads_Input” file. 
Similar to the Excel file described above, information in the “Chesapeake BMP Name” field was 
used by BIT staff to map data directly to “NEIEN BMPs” described in the BMP Mapping Report. 
Specifically, the “Chesapeake BMP Name” field was used to identify these BMPs (see the BMP 
Cross-walk document in Appendix A for these specific BMPs). The “COUNTY” and “BMP DATE” 
fields were used to identify county names and dates as described earlier, and the “BMPLINFT” 
field was used to specify the length (in feet) of each rural road BMP implemented. 
 
     Figures 11a and 11b show a portion of the “Input_Urban” file, which contains data on urban 
BMPs implemented. As with the two Excel files described above, BIT staff used the “COUNTY”, 
“BMPTYPE”, “BMPACTRT”, “BMPLINFT”, and “BMPTYPE” to extract the relevant information for 
entry into the NPS BMP database. 
 
     Finally, Figures 12a through 12c show a portion of the “Stream_Input_293_End_FINAL” file 
that contains data on various stream activities such as riparian buffers, streambank fencing, and 
streambank stabilization. Again, as with the other Excel files described above, BIT staff used 
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Figure 9a. Portion of data contained in the “AgBMPsDataInput” file. 
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Figure 9b. Portion of data contained in the “AgBMPsDataInput” file. 
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Figure 10a.  Portion of data contained in the “DSRoads_Input” file. 
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Figure 10b.  Portion of data contained in the “DSRoads_Input” file. 
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Figure 10c.  Portion of data contained in the “DSRoads_Input” file 
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Figure 11a. Portion of the data contained within the “Input_Urban” file. 
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Figure 11b.  Portion of the data contained within the “Input_Urban” file. 
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Figure 12a.  Portion of the data contained within the “Stream_Input_293_End_FINAL” file. 
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Figure 12b.  Portion of the data contained within the “Stream_Input_293_End_FINAL” file. 
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Figure 12c.  Portion of the data contained within the “Stream_Input_293_End_FINAL” file. 
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information in the file to enter data into the NPS BMP database for subsequent transmittal via 
NEIEN. For all data entries, the “DATE” and “COUNTY” fields were used to identify 
implementation date and county name, respectively. The sum of “LBGBUFFAC” (left bank grass 
buffer acres) and “RBGBUFFAC” (right bank grass buffer acres) was used to specify total grass 
buffer acres (NEIEN BMP “Grass Buffers”); the sum of “LBFBUFFAC” (left bank forest buffer 
acres) and “RBFBUFFAC” (right bank forest buffer acres) was used to specify total forest buffer 
acres (NEIEN BMP “Riparian Forest Buffers”); the sum of “LBFENCING” (left bank fencing) and 
“RBFENCING” (right bank fencing” was used to specify total streambank fencing feet (NEIEN 
BMP “Streambank Protection (fencing)”); and the sum of “LBSTABLIZE” (left bank stabilized) 
and “RBSTABLIZE” (right bank stabilized) was used to specify total length (in feet) of stabilized 
streambanks.   
 
     All four of the files discussed above were created directly from the statewide GIS database 
maintained by Garry Price, and therefore contained information on BMP implementation in 
areas outside of the Chesapeake Bay region. However, for the purposes of the 2010 data 
submittal, BIT staff used only data for the Bay region, which could be determined via the 
presence of a “Y” code in the “Chesapeake” field that was part of each of the Excel files 
described above (see example of this field in Figure 12a). 
 
4.3.4  DEP Abandoned Mine Land Reclamation Program 
 
     For the 2010 data submittal, tabular information on the acres of reclaimed mine land was 
obtained from Brian Bradley within the Bureau of Abandoned Mineland Reclamation (BAMR). 
This information was subsequently entered into an Excel file; a portion of which is shown in 
Figure 13. As shown in this figure, all reclaimed acres of this type are assumed to have a “Land 
Use” type of “Urban” to be consistent with usage of this BMP by the Chesapeake Bay 
watershed model. The specific NEIEN BMP type is identified as “Land Reclamation, Abandoned 
Mined Land”, and the implementation units are in acres. Since the NEIEN BMP name was 
explicitly given, it was not necessary to specify the Scenario Builder land use type (in this case, 
“AbanMineRec”). As noted in the file under the “Comment” field, all county-level acreage 
values were adjusted to reflect only those acres located within the Chesapeake Bay watershed. 
This was done using the municipality name provided by BAMR with the original tabular data. 
 
4.3.5  DCNR Forest Stewardship Program 
 
     DCNR’s Forest Stewardship program is responsible, among other things, for compiling data 
on forestry BMPs and conservation activities throughout the state. For the 2010 data submittal, 
information on forestry BMPs within the Chesapeake Bay region was obtained from Corey 
Deniker within DCNR (the new DCNR contact is now Chris Peiffer). These data were entered 
into an Excel file, and a portion of this file is shown in Figure 14. (As described in the BMP Cross-
walk document included in Appendix A, these data are contained in the “forestry” tab of the 
Excel file called “2010 Additional BMPs to IT”). In this file, the BMPs implemented were all in  
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Figure 13. Data contained within the “2010 Aml to IT” file. 
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Figure 14.  Forest stewardship data contained within the “2010 Additional BMPs to IT” file. 
 
 
 
 
 
 
 
 
 
 
 

 



37 

 

urban areas; hence, the “BMP Type” (or “Land Use” type for NEIEN) is given as “Urban”. Also 
given are the BMP names used by DCNR (“State BMP Name”) and the corresponding ones used 
by NEIEN and Scenario Builder (“NEIEN BMP”). As shown, all units installed (“Unit”) are in acres 
(“Unit Name”). Similar to BMPs described in the previous section, all unit values were adjusted 
to reflect only those acres located within the Chesapeake Bay watershed. 
 
4.3.6  DEP Stream Releaf Program  
 
     DEP’s Stream Releaf program compiles information on the implementation of riparian 
buffers along streams from several state and federal programs. Information from state-funded 
buffers is also included in the Excel file for the Grower Greener program, and was not 
duplicated for subsequent data transmittal to CBPO. Riparian buffers implemented from FSA, 
however, were submitted to CBPO separately as these data were not duplicated elsewhere. A 
view of a portion of the Excel file containing Stream Releaf data (“2010_Stream_Releaf_to_IT”) 
is shown in Figure 15 below. 
 
4.3.7  FSA Conservation Reserve Program and Conservation Reserve Enhanced Program 
 
     BMP information associated with both the Conservation Reserve Program (CRP) and 
Conservation Reserve Enhanced Program (CREP) administered by USDA’s Farm Service Agency 
(FSA) has historically been compiled by DEP for submittal to the CBPO. Given that these BMPs 
are directly funded through FSA, expectations are that this type of data will be compiled by 
CBPO (and not DEP) for future data submittals. However, protocols on how these data are to be 
compiled by CBPO have not yet been agreed upon; therefore these data were compiled by DEP 
for the 2010 data submittal. 
 
     Data on BMPs implemented via either CRP or CREP were obtained by DEP staff from FSA’s 
web site (http://www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp-rt) and 
subsequently entered into an Excel file. Figures 16a and 16b show the data assembled for 2010 
by DEP for both of these programs. (Note for the purposes of this example, data for many of 
the counties have been hidden).  In this file, the “NEIEN BMP” has been explicitly identified for 
each NRCS BMP type, the land use type has been identified as “Agriculture” for each BMP, and 
all values recorded for each county are given in acres. Unlike BMP data described earlier for 
other sources, the acreage values have not been adjusted for areas within counties that are 
located within the Chesapeake Bay watershed (see text given in the “Comment” field for each 
entry). In this case, it was assumed that CBPO would make this adjustment later. 
 
4.3.8  NRCS Environmental Quality Incentive Program 
 
     Similar to FSA data discussed above, BMP information associated with the Environmental 
Quality Incentive Program (EQIP) administered by USDA’s Natural Resources and Conservation 
Service (NRCS) has historically been compiled by DEP for submittal to the CBPO. Again, given 
that these BMPs are directly funded through USDA, expectations are that these data will be 
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Figure 15. Portion of the data contained within the “2010 Stream_Releaf_to_IT” file. 
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Figure 16a.  Composite CRP and CREP data contained in the “2010 FSA to IT” file. 
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Figure 16b.  Composite CRP and CREP data contained in the “2010 FSA to IT” file. 
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Figure 17.  Portion of data included in the “2010 NRCS to IT” file.
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compiled by CBPO (and not DEP) for future data submittals. However, similar to the FSA BMP 
data, the NRCS EQIP data were compiled by DEP for the 2010 data submittal. 
 
     Data on BMPs implemented via EQIP were obtained by DEP staff from an NRCS web site 
(http://ias.sc.egov.usda.gov/prsreport2010/) and subsequently entered into an Excel file. Figure 
17 shows a portion of the data assembled for 2010 by DEP for this particular program. (Note for 
the purposes of this example, data (i.e., units installed) for many of the counties have been 
hidden).  In this file, the NRCS practice Name has been given (“Practice Name”), as well as the 
measurement type (“Unit Name”) pertaining to each BMP type. As discussed elsewhere, each 
NRCS BMP type is recognized by NEIEN, and the appropriate land use and BMP types required 
by the Bay watershed model are automatically assigned by Scenario Builder.  
 
4.3.9  USDA Rural Development Program 
 
     The USDA Rural Development Program funds the connection of on-lot septic systems to 
centralized wastewater treatment plants. The reduction of nutrient loads via such connections 
is considered to be a “Rural” BMP within the Bay watershed model, and is recognized as a 
“SepticConnect” BMP type within Scenario Builder. Data on such connections within the Bay 
watershed were obtained from Sharon Bickel and entered into an Excel file (see Figure 18). 
From this source, the number of connections (i.e., “COUNT” data) is given as the number of 
equivalent domestic units (EDUs), which are equal to 3.5 persons per connection. 
 
 

 
 

Figure 18. USDA Rural Development data included in “2010_septic_hookups” file. 
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4.3.10  PA PennVest Program 
 
     Similar to the USDA program described above, PennVest is a state program that, among 
other things, funds septic system connections to wastewater treatment plants. Data on such 
connections were obtained from Paul Marchetti at PennVest, and entered into the same Excel 
file described for the USDA program above. Figure 19 shows this data. In this case, the 
population data provided had to be converted into EDUs (see above discussion) prior to being 
delivered to the appropriate staff in BIT. 
 

 
 

Figure 19. PennVest data included in “2010_septic_hookups” file. 
 
 

4.3.11  SCC Resource Enhancement and Protection Program 
 
     Pennsylvania’s State Conservation Commission (SCC) funds the implementation of a number 
of BMPs through its’ Resource Enhancement and Protection (REAP) program. Historically, these 
data have not been compiled as part of previous BMP data submittals. Consequently, for the 
2010 submittal, data on all BMPs implemented since 9/30/2007 were compiled for subsequent 
delivery to CBPO. 
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    An Excel file containing pertinent information was obtained from SCC’s office in Harrisburg, 
and data contained therein were re-organized for submittal to CBPO via NEIEN. Figures 20a and 
20b show portions of the data contained in this file (called “”REAP_2007-2010”). The first step 
in re-organizing the data involved combining the BMP data for the years 2007 through 2010. 
Then, the BMP data were assigned the appropriate NEIEN BMP names, units and other 
descriptors required for acceptance by CBPO using the “cross-walk” provided in Appendix A. 
The final data set is included in the “NEIEN Data” tab of the Excel file. In some instances, as 
described below, various calculations were made prior to finalizing the NEIEN-specific 
designations. 
 
     As shown in Figures 20a and 20b, this file contains the BMP name used by REAP 
(“BMP_Type”), and the corresponding NRCS code (“NRCS Practice Code”). These, in turn, were 
translated into the appropriate Scenario Builder BMP types (“SB BMP”), land use type (“Land 
Use”), and measurement unit type (“Unit Name”) used by Scenario Builder. The units installed 
in each case were given (“No. Units”), as well as the date of implementation (“BMP Date”) and 
corresponding county. 
 
     Over the years, much of the funding provided by REAP has been used to implement what the 
program calls “No Till” farming. Since a precise definition of what this meant could not be 
established from the REAP program office, for the purposes of the 2010 submittal, this was 
interpreted as “Residue and Tillage Management, Mulch Till” as used by the Chesapeake Bay 
watershed model. Therefore, in this case, a Scenario Builder BMP type of “ConserveTill” was 
assigned. In the original data provided by REAP, the acres of “Existing No Till” and “New No Till” 
are reported. These two values were summed to reflect total acres of “ConserveTill” land in the 
adjusted file since these data had not been previously reported to CBPO as described above. 
 
     In the Excel file originally received from the REAP program, most of the activities reported 
did not include information pertaining to the number of units installed (e.g., acres). The one 
exception was the “No Till” acres described above. Instead, the cost of each activity was given. 
Therefore, in order to estimate the extent to which various BMPs were implemented, 
information on typical unit costs were used as shown in Table 5. In many cases, the information 
provided by REAP could not be directly associated with a valid NEIEN BMP (e.g., “Animal Trails 
and Walkways”). Where such problems occurred, explanatory notes are provided in the 
“COMMENTS” field. 
 
    In the case of “Composting” and “Composting Facility” BMPs, each individual activity (funded 
project) was assumed to represent one “MortalityComp” BMP unit as recognized by Scenario 
Builder. Acres of “Cover Crop” and “Critical Area Planting” were estimated by dividing the 
project cost by the cost per acre values given in Table 5. Each “Fence” or “Prescribed Grazing” 
entry was assumed to represent some quantity of “Prescribed Grazing” units (i.e., acres), and 
the total number of acres was calculated by dividing the activity cost by the value of $1,425 per 
acre of fenced grazing land. The units (acres) of “Grassed waterway” were estimated by dividing 
the project cost by the unit cost of $2.76/square yard, and then converting the square yards to  
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Figure 20a. Portion of data included in the “REAP_2007-2010” file. 
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Figure 20b. Portion of data included in the “REAP_2007-2010” file. 
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acres. The “Heavy Use Area Protection” acres were calculated in a similar fashion using a unit 
cost of $13.95 per square foot of protected land. Acres for “Pasture and Hay Planting” and 
“Tree/Shrub Establishment” were estimated using the appropriate units cost given in Table 5. 
Finally, each “Animal Waste Management Systems (All Types)” entry was assumed to represent 
the equivalent of one “AWMSLivestock” unit as currently assumed by Scenario Builder. 

 
Table 5. Unit costs for estimating extent of REAP BMP implementation. 

 

 
Reported REAP Activity 

 

 
Typical Per Unit Cost 

 
Cover Crop 
Critical Area Planting 
Fence / Prescribed Grazing 
Grassed Waterway 
Heavy Use Area Protection 
Pasture and Hay Planting 
Tree/Shrub Establishment 

 

 
$275/acre 
$500/acre 

$1,425/acre 
$2.76/sq yd 
$13.95/sq ft 
$2.25/acre 

$3,300/acre 

 
 

 
4.3.12  USDA National Agricultural Statistics Service 
 
     As has been done for previous BMP compilation efforts, estimates on the extent of cover 
crops in Pennsylvania counties were based on crop information provided on USDA’s NASS web 
site (http://quickstats.nass.usda.gov/). In this case, it was assumed that acres of “winter wheat” 
reported by NASS represented the extent of cover crops. The data compiled for the 2010 
submittal are included in the “NASS cover crops” tab of the “2010 Additional BMPs to IT” Excel 
file, which is shown in Figure 21. In this instance, the acreage values have not been adjusted to 
reflect that portion of the county located within the Chesapeake Bay watershed. These data are 
not cumulative in that the data reported by NASS for each year are used to represent the total 
cover crop acres for that year.  Given this, the total amount of cover crops for a specific year 
may increase or decrease when compared to estimates for previous years. As with other USDA 
data, it is expected that these data will be compiled by CBPO (and not DEP) for future data 
submittals. 
 

4.3.13  SCC Dirt and Gravel Road Program 
 
     This particular program funds a number of activities to reduce pollutant loads from unpaved 
roads in rural areas of the state. Three of these activities are recognized as BMPs by Scenario 
Builder; however, only one of them (“Surface Aggragate and Raised Roadbed”) has been 
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validated for use in the Bay watershed model. Therefore, only information on this specific BMP 
was compiled for subsequent transmittal to CBPO. 
 
     Data on the lengths of roads upgraded in each county within Pennsylvania were obtained 
from the Dirt and Gravel Road Center at Penn State in the form of an Excel file called 
“DirtGravelRoad_data”. Data on “stabilized road” (“RD_STAB”) from only Chesapeake Bay 
counties were then extracted and copied into the “NEIEN_Data” tab of this file; a portion of 
which is shown in Figure 22. For this particular activity, the Dirt and Gravel Road Center reports 
units of square feet, but Scenario Builder requires lengths in feet. Consequently, estimates of 
linear feet (i.e., Units”) were derived by dividing the “RD_STAB” value reported by an average 
road width of 15 feet. 
 
4.3.14  DEP Nutrient Trading Program 
 
     Information on the extent of BMPs implemented as a result of various nutrient trading 
activities are included in the “nutrient trading” tab of the “2010 Additional BMPs to IT” file. This 
information was obtained from Ann Roda in DEP’s Water Planning Office. A copy of this 
particular tab is shown in Figure 23. In this case, information related to BMP extent was 
extracted from various project reports describing the trading activities. 
 

4.3.15  PA Fish and Boat Commission 
 
     Tabular data on stream restoration projects completed by the PA Fish and Boat Commission 
(PFBC) were obtained from Scott Carney at that agency and subsequently entered into an Excel 
spreadsheet. A portion of this file, called “PFBC Stream Restoration 2005-2010 Chesapeake Bay 
Summary”, is shown in Figure 24. As can be seen from the date given in the file (“Site Date”), 
information from the beginning of 2006 through the end of 2010 was compiled and given to BIT 
for transmittal to CBPO. This is because data of this type had not been previously compiled by 
DEP. 
 
     All of the steam restoration projects were considered to be of the “NonUrbStrmRest” BMP 
type used by Scenario Builder. For each, the total stream length restored, as required by 
Scenario Builder, was specified in the “”Length restored (ft)” field. In this case, the original data 
reported by PFBC are included in the “vHM_CompletedStructuresSummaryA” tab of the Excel 
file. These same data, along with additional descriptors used for NEIEN submittal, are included 
in the “Reportable Practices” tab. 
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Figure 21.  NASS cover crop data included in the “2010 Additional BMPs to IT” file. 
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Figure 22. Portion of BMP data in the “DirtGravelRoad_data” file. 
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Figure 23. Data on nutrient trading BMPs in the “2010 Additional BMPs to IT” file.
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Figure 24.  View of portion of the “PFBC Stream Restoration 2005-2010 Chesapeake Bay Summary” file. 
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4.3.16  Manure Transport Data 
 
     Manure transport data is a special case of BMP data that was not derived from any particular 
program source as is the case for the previous sections. Rather, information on the transport of 
manure loads from various areas within the Pennsylvania portion of the Chesapeake Bay 
watershed to other areas was compiled from various program sources and organized in a 
particular fashion that met the requirements for using this type of data within the Bay 
watershed model. Most importantly, for the purposes of more accurately achieving a mass 
balance of nutrient loads within the Chesapeake Bay watershed as a whole, information on 
both “sources” and “destinations” of transported manure loads is required when submitting 
this type of data to CBPO. 
 
     Figures 25a and 25b show a portion of the data included in the “2010 Additional BMPs to IT” 
file. As shown in this figure, additional information beyond that given for other BMPs has to be 
provided for this particular activity. In this case, the unit of measure is “tons”, and the animal 
type has to be provided in order to be accepted by Scenario Builder. Valid types are those 
shown in the “Manure Type” field. Also required is information on the “sources” and 
“destinations” as described above. In this case, both the county name (“County From”) and 
county FIPS code (“MT:SB FIPSFrom”) are given for each source of transported manure. Similar 
information is also given for each destination. In the “Comment” field, information is provided 
as to whether the manure was shipped out of the state or the Chesapeake Bay watershed.  
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Figure 25a. Portion of data included in the “2010 Additional BMPs to IT” file. 



55 

 

 
 

Figure 25b. Portion of data included in the “2010 Additional BMPs to IT” file.
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APPENDIX A 
 

Included in the following pages is information pertaining to the characterization of various 
BMPs and pollution mitigation activities for which data were compiled by DEP with respect to 
units, terms and names used by NEIEN and Scenario Builder. Due to the width of the original 
spreadsheets, multiple pages are needed to show all of the columns for each of the rows 
included in the file. The Excel file from which these pages are copied is called 
“BMPDataCrosswalk”. 
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Part 1 
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Part 1b (continuation of columns for each of the rows shown in Part 1) 
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Part 2 
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Part 2b (continuation of columns for each of the rows shown in Part 2) 
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Part 3 
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Part 3b (continuation of columns for each of the rows shown in Part 3) 


