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An Analysis of the Pennsylvania Farm Conservation Practices 

Inventory for Purposes of Reporting Practices to the  

Chesapeake Bay Program 

 

Executive Summary 

A survey of Pennsylvania farmers in the Chesapeake Bay watershed was conducted to provide them 

an opportunity to self-report conservation practices implemented on their farms. The survey 

especially sought data on “voluntary,” non-cost shared practices. The survey instrument and 

procedures were developed in collaboration by survey research experts in Penn State’s Survey 

Research Center, and subject matter experts from state agencies and agriculture.  The survey 

development and implementation process was led and managed by the Agriculture and Environment 

Center (AEC), Penn State University, College of Agricultural Sciences.   

The survey was mailed to approximately 20,000 farmers in late January 2016, with returns accepted 

until the end of April 2016. A total of 6,782 were completed and returned.  

To assess the reliability of the self-reporting, approximately 10 percent of returns were selected 

randomly for on-farm verifications conducted by trained and experienced Penn State Extension staff. 

Statistical analyses of the data reject systematic under or over reporting in the sample data for the 

majority of relevant conservation practices, but means and 95% confidence intervals reveal a trend 

toward under reporting for the vast majority of practices. For several of these practices our analysis 

reveals a systematic under reporting by farmers. These include pasture acres in nutrient management 

plans, dairy manure storages, barnyard runoff controls, and stream bank fencing. Systematic over 

reporting was detected in only one practice, riparian buffers. We believe the cause of over reporting 

for riparian buffers was a difference between how the survey questions were asked for stream bank 

fencing and riparian buffers and how Penn State Extension agents were trained to record these 

practices during farm visits.  In the case of riparian buffers, adjustments can be made to remove the 

resulting bias.  

In order to ensure the numbers provided to the Commonwealth for reporting to the Chesapeake Bay 

model eliminate any potential for over reporting, we recommend applying our statistical analysis to 

adjust only for systematic over reporting of riparian buffers, and not for the other practices where 

systematic under reporting was evident. With this adjustment, farmers responding to the survey have 

implemented the following non-cost shared and/or previously unreported practices: 475,800 acres of 

nutrient/manure management; 97,562 acres of enhanced nutrient management; 2,164 animal waste 

storage units; 2,106 barnyard runoff control systems; 55,073 acres of agricultural E&S plans; 228,264 

acres of conservation plans; 1,336,100 linear feet of stream bank fencing; 1,757 acres of grass riparian 

buffers; and 5,808 acres of forest riparian buffers. 
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Introduction  

There is much interest in the extent of the use of water quality protection practices in Pennsylvania 

agriculture.  Conservation practice adoption is well-documented for practices that are implemented 

with federal or state financial assistance. Yet, while it is known that farmers adopt water quality 

protection practices without public financial support, there is no systematic accounting for these 

investments.  In consequence, these self-financed practices are not accounted for in tracking the 

progress towards water quality goals, including cleaning up the Chesapeake Bay. 

There are several initiatives that have been implemented to address this data gap.  Here we report on 

the results of a sample survey of water quality practice adoption by Pennsylvania farmers located in 

the Chesapeake Bay watershed conducted early in 2016.  The survey was conducted by the Penn State 

Agriculture and Environment Center with funding from the Pennsylvania Department of 

Environmental Protection (DEP), and with collaboration from the Pennsylvania Farm Bureau, Penn 

Ag Industries, Professional Dairy Managers of Pennsylvania, the Pennsylvania Department of 

Agriculture, the Pennsylvania State Conservation Commission, Pennsylvania Association of 

Conservation Districts, and Penn State Extension.  The survey was designed specifically to provide 

data on self-funded high priority practices. 

Survey Methodology 

The survey instrument was developed by a set of topic experts with technical assistance from the 

Penn State Survey Research Center (SRC).  The survey asks questions to determine the use of a set of 

priority conservation practices, the funding sources for the practices, and farm operation 

characteristics.  To control the length and complexity of the survey, the set of practices addressed in 

the survey was limited to the following practices that provide high levels of nutrient and sediment 

reductions, are practices accepted by the Chesapeake Bay Program for credit toward meeting nutrient 

and sediment load allocations, and are likely to have high levels of voluntary adoption: 

Nutrient/manure management plans 

Enhanced nutrient management 

Manure transport 

Animal waste storage systems 

Barnyard runoff controls 

Agricultural E&S plans and conservation plans 

No till and minimum till 

Cover crops 

Stream bank fencing 

Riparian buffers 

Questions determine whether the practices are present on a farm, and if so, determine the level of 

implementation using units compatible with the Chesapeake Bay model, the funding source, and 

whether they meet definitions acceptable to the Chesapeake Bay Program. A copy of the survey 

instrument is provided in Appendix A. 
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The survey was mailed by the SRC to approximately 20,000 potential respondents located in the 

Chesapeake Bay watershed in Pennsylvania in January 2016.  The sample frame was provided by 

Penn State Extension and was gathered from Extension’s extensive statewide programming for 

farmers.  The mailing included a letter from Pennsylvania Secretary of Agriculture Russell Redding, 

Dean Richard Roush of the Penn State College of Agricultural Sciences, and Richard Ebert, President 

of Pennsylvania Farm Bureau, inviting farmers to respond, explaining the reasons for and the 

importance of the survey, describing the uses of the data, and describing data management 

procedures that assured the confidentiality of farmers’ responses.   

Respondents were provided both web and mail options for returning the survey. Postcard reminders 

and a second copy of the survey were mailed to non-respondents during the survey period. The 

survey closed April 30, 2016. 

To help boost response rates, partnering farm and agency organizations promoted the survey at 

winter farmer meetings and other events, through periodic press releases, in publications such as 

Lancaster Farming, and within their memberships. 

The SRC accepted all returns via business reply envelopes and website and processed all returns. 

Returns were checked for duplicates, machine scanned and coded by the SRC. In its administration of 

the survey, the SRC assigned a unique ID number to each respondent. The SRC retained as 

confidential all data which links the ID numbers to names and addresses of respondents. A total of 

6,782 individual survey returns were received and processed.   The returns were analyzed to 

determine conservation practices implemented by respondents.  Results are reported cumulatively in 

aggregate in this report and can also be reported cumulatively by county, the Commonwealth’s 

preferred method for reporting BMP implementation data to the Chesapeake Bay Program. 

Farm Visit Verification Methodology 

Reported BMPs may differ from actual BMPs for various reasons.  In order to assess the reliability of 

the results, a subsample of 10% of the respondents was randomly selected for farm visits by Penn 

State Extension agents.  Given DEP’s preference for reporting results by county, the subsample was 

drawn by taking a random sample of 10% of the responses in each of the sampled counties. The on-

farm visits were conducted by 42 Penn State Extension Agents with expertise in relevant disciplines 

such as agronomy, livestock operations, nutrient management, horticulture and cropping systems, 

and extensive experience working with farmers.  

Participating agents were trained by staff from DEP, PA State Conservation Commission, Chesapeake 

Bay Program and the Lancaster County Conservation District.  The trainings provided information on 

biosecurity protocols, overviews of the survey and the farm visit form to be used during farm visits, 

and information on how to use DEP checklists for determining the existence of manure management 

plans and agricultural E&S plans and Chesapeake Bay Program Resource Improvement (RI) practice 

standards for applicable structural BMPs.  

Farm visits were conducted in August and September 2016. Agents were assigned farmers from the 

subsample.  The agents were responsible for setting up the visits with participating farmers. The 
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instructions for the survey indicated the possibility that respondents might be chosen for a farm visit, 

which limited surprise and maximized farmer cooperation in agreeing to host farm visits. Agents 

contacted the farmers chosen for visits by letter and by phone to schedule visits.   Consistent with the 

confidentiality of the survey responses and to eliminate potentials for bias, the agents were not 

provided participating farmers’ survey responses.  A total of 711 farms were visited, 10.48% of the 

total population of respondents. 

A form was developed by the survey development team for use by the agents to record their findings. 

The questions mirrored those asked on the survey about the presence and extent of practices, but 

additional information was sought in the visits to determine whether the practices were installed and 

functioning sufficient to meet Bay Program standards. Specifically, the agents were trained on the 

visual indicators for meeting RI practice standards for applicable structural best management 

practices. If these indicators were not met, the practice was not counted. Extension agents were also 

trained on the essential substantive elements of manure management plans and agricultural E&S 

Plans. If the farmer was not able to produce a plan and the plan did not contain these essential 

elements, it was not counted. A copy of the farm visit report form is provided in Appendix B. 

The completed farm visit reports were submitted by the agents to the AEC data analysis team for 

coding.  Unique ID numbers on the farm visit reports allowed researchers to link each farm visit 

report with the corresponding farm survey responses, and systematically compare the answers as 

described more fully in the next section. 

Reliability Data Analysis 

The reliability analysis involves comparison of the conservation practices reported by survey 

respondents selected for the 10% subsample with the implemented practices recorded in the farm 

visits.  For the analysis, the difference between the “reported” values from the farm survey and the 

“verified” value from the farm visits is computed for each practice.  Systematic under reporting or 

over reporting of BMP types can be determined statistically by testing whether the mean of the 

differences across farms for the BMP type is not significantly different than zero.  We look at the 

overall mean to make this determination, but we also break down the analysis according to how 

much of the sample falls into the following categories: 

 0 (acres) indicated in the farm 

visit report 

> 0 (acres) indicated in the farm 

visit report 

0 (acres) indicated in the 

original mail/web survey 

Category 0 Category 2 

> 0 (acres) indicated in the 

original mail/web survey 

Category 1 Category 3 
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Results 

Statistical analysis of the survey data compared to farm visit data in the aggregate reveals a 

statistically significant reliability in the data for all conservation practices for which the 

Commonwealth seeks to use these survey results to report newly documented practices to the 

Chesapeake Bay Program. These include:  

Nutrient/manure management plans 

Enhanced nutrient management 

Animal waste storage systems 

Barnyard runoff controls 

Agricultural E&S plans and conservation plans 

Stream bank fencing 

Riparian buffers 

For all of these practices, cumulative results are reported in the aggregate with associated means and 

95% confidence intervals.  

Another practice, manure transport, did not have a large enough subsample to analyze for statistical 

accuracy.  Accordingly, raw data numbers documenting manure transport between counties are 

provided without associated means and 95% confidence intervals. 

 

For all of these practices, data was analyzed to ensure practices met relevant standards and 

definitions under the Chesapeake Bay Program and to ensure certain practices were not double 

counted. For example, only those practices for which the farmer indicated that no government cost 

share funding was utilized were reported. The only exceptions to this are manure management plans 

and agricultural E&S plans, for which there is currently no documented reporting even if cost share is 

provided for plan development.   

Table 1 is a summary of all cumulative results of relevant practices eligible for reporting to the 

Chesapeake Bay Program, with the exception of manure transport. 
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Figure 3: Counties exporting manure (in tons) Figure 4: Counties importing manure (in tons) 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

For all results of practices reported cumulatively in Table 1, means and 95% confidence intervals were 

developed. These were calculated following the reliability data analysis methods described above. For 

all practices except riparian buffers, the 95% confidence interval either straddles the reported number, 

or the lower and upper bound and the mean is higher than the reported number, indicating a trend 

toward under reporting by farmers.  

With respect to riparian buffers, the mean is lower than the reported number as is the lower and 

upper bound of the 95% confidence interval, indicating a systematic over reporting by farmers. While 

the data does not definitively indicate the reason for this, we believe it may be caused, not by actual 

over reporting by farmers, but rather by differences between how the farm survey questions were 

asked with respect to stream bank fencing and riparian buffers and how Extension agents were 

trained in verifying buffers during farm visits. The questions on the survey related to riparian buffers 

were designed to have farmers report all acres of buffers in answer to the riparian buffer question, 

including those acres resulting from stream bank fencing. In contrast, Extension agents were trained 

on Resource Improvement practices RI-4a, 4b, 5, 6 and RI-7, 8, 9, 10 and were instructed to record 

watercourse access controls in response to the stream bank fencing question, and other buffers not 

requiring livestock access controls in response to the riparian buffer question. This may have led 

farmers to report all buffer acres in response to the riparian buffer question, while Extension agents 

did not record any buffer acres resulting from stream bank fencing in response to that same question.  





 

10 
 

Figures 5 through 13 display the reported cumulative results for each conservation practice compared 

to the mean with the 95% confidence interval applied as an upper and lower range on the data. For 

each graph, blue bars display the reported values from the survey, while the magenta bars are the 

expected values based on means with error bars showing the range of the 95% confidence interval. 

We note that nutrient and manure management plans are reported here in the aggregate, but Act 38 

and 590 nutrient management plans, which are sufficiently tracked and reported through regulatory 

programs in the Commonwealth, can be netted out from the final set of data reported to avoid double 

counting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Nutrient Management Plans:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 

Figure 6. Advanced Nutrient Management:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 
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Figure 7. Animal Waste Storages:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 

Figure 8. Barnyard Runoff Controls:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 
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Figure 9. Agricultural E&S Plans:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 

Figure 10. Conservation Plans:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 
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Figure 11. Stream Bank Fencing:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 

Figure 12. Watercourse Access Controls:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 
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Figure 13. Riparian Buffers:  

reported (blue) v. expected (magenta) results 

with 95% confidence intervals 
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Pasture Acres Under Nutrient 
Management Plans 
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Figure 14. Mean differences for aggregate data for 

nutrient management plans compared to Lower 

and Upper Susquehanna county data 
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Dairy Manure Storages 

Aggregate

Lower Susq

Figure 15. Mean differences for aggregate data for 

dairy manure storages compared to Lower 

Susquehanna county data 
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Beef Manure Storages 

Aggregate

Lower Susq

Figure 16. Mean differences for aggregate data for 

beef manure storages compared to Lower 

Susquehanna county data 
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Figure 17. Mean differences for aggregate data for 

barnyard runoff control systems compared to 

Upper Susquehanna county data 
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Hay Acres in Ag E&S Plans 
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Figure 18. Mean differences for aggregate data for 

Ag E&S Plans compared to Upper Susquehanna 

county data 

Figure 19. Mean differences for aggregate data for 

Conservation Plans compared to Upper 

Susquehanna county data 
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Hay Acres in Conservation Plans 
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Figure 20. Mean differences for aggregate data for 

stream bank fencing compared to Upper 

Susquehanna county data 
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Figure 21. Mean differences for aggregate data for 

riparian buffers compared to Lower and Upper 

Susquehanna county data 
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With a total sample size of 6,782 surveys providing valuable information on farming operations and 

conservation practices, this is an extremely rich dataset. While this report addresses and we have 

concentrated on only those non-cost shared practices not previously reported by the Commonwealth 

for credit in the Chesapeake Bay model, a great deal of further analysis of the data is warranted. 

Further analysis will allow us to explore many questions, such as questions related to trends in 

conservation practice adoption and cost share program participation, including variability in trends 

between regions, farm types and sizes, and types of practices. We hope this further analysis will be of 

great value to the conservation and agricultural community in setting future priorities and objectives 

and allocating limited resources to achieve the greatest conservation results. 
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Appendix A: Farm Survey 
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Appendix B: Farm Visit Report
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Appendix C: BMP Survey Verification Summary 

Explanation of Sources of Data Used to Develop “Reported” and “Verified” 

Values  

Nutr Mgmt Plan Acres 

Acres under nutrient management plans were analyzed separately for plans 

covering three land types: row crops, pasture, and hay. 

The columns labeled “reported” include farm-level answers to question 5e. 

(acres covered by a nutrient management plan) of the original mail/web 

survey, for each land type. 

The columns labeled “verified” includes each respondents’ answer to 

question 1f. (acres covered by a nutrient management plan) of the farm 

visit report, for each land type. 

The columns labeled “difference” subtract “verified” from “reported”. 

Nutr Mgmt Plan Acres by Plan Type 

In this sheet, we break down the responses further according to the type of 

nutrient management plan employed and whether the plan was developed using 

any public funds (except for Manure Management Plans). Acres under nutrient 

management plans were analyzed separately for Act 38 Nutrient Management 

Plans, NRCS 590 Nutrient Management Plans, and Manure Management Plans. 

Acres were further separated according to whether the plans applied to row 

crops, pasture, and hay. 

Act 38 Nutrient Management Plans 

Reported: question 5e. of the original mail/web survey conditional on 

selecting “Act 38 Nutrient Management Plan” in question 5a. and on 

selecting “No” (public funds) in question 5c. of the same survey. 

Verified: question 1f. of the farm visit report conditional on selecting 

“Act 38 Nutrient Management Plan” in question 1a. and selecting “No” 

(public funds) in question 1d. of the same survey. 

NRCS 590 Nutrient Management Plans 

Reported: question 5e. of the original mail/web survey conditional on 

selecting “NRCS 590 Nutrient Management Plan” in question 5a. and on 

selecting “No” (public funds) in question 5c. of the same survey. 

Verified: question 1f. of the farm visit report conditional on selecting 

“NRCS 590 Nutrient Management Plan” in question 1a. and selecting “No” 

(public funds) in question 1d. of the same survey. 

Manure Management Plans 
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Reported: question 5e. of the original mail/web survey conditional on 

selecting “Manure Management Plan” in question 5a of the same survey. 

Verified: question 1f. of the farm visit report conditional on selecting 

“Manure Management Plan” in question 1a of the same survey. 

Enhanced Nutrient Management 

Reported: question 6b. of the original mail/web survey (acres on which 

nitrogen application is adjusted based on a soil nitrogen test)  

Verified: question 2b. of the farm visit report (acres on which nitrogen 

application is adjusted based on a soil nitrogen test) 

Manure Transport 

Due to the scarcity of farms that transported any particular manure type, 

original responses were simply listed alongside their corresponding farm 

visit report without any statistical analysis. 

In the excel sheet, plain text represents responses from the original 

mail/web survey, while bold text represents the reports from the farm 

visits. 

Manure Storage Unit 

We analyzed manure storage units separately for dairy manure, beef manure, 

swine manure, and poultry manure. 

Reported: total number of manure storage units (of a particular type) 

reported in question 8a. of the original mail/web survey 

Verified: total number of manure storage units (of the corresponding type) 

reported in question 8a. of the farm visit report 

Barnyard Runoff Control 

We defined a “barnyard runoff control system” as a barnyard that had at 

least one of the following practices: roof runoff structures, curbs, 

collection systems and/or pumps, or barnyard runoff filter strips. 

Reported: equal to 1 if the farm reported having a “barnyard runoff control 

system” in question 9b. of the original mail/web survey 

Verified: equal to 1 if question 4a. of the farm visit report indicated 

that the farm had a “barnyard runoff control system” 

In addition to analyzing the reporting accuracy of “barnyard runoff control 

systems,” we also analyzed the reporting accuracy of each of the five 

individual runoff control practices included in the survey: roof runoff 
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structures, concrete barnyards, curbs, collection systems and/or pumps, 

barnyard runoff filter strips. 

Reported: equal to 1 if the farm reported having the practice in question 

9b. of the original mail/web survey 

Verified: equal to 1 if question 4a. of the farm visit report indicated 

that the farm had the practice 

Erosion and Sedimentation Plans 

Acres covered by agricultural erosion and sedimentation control plans were 

analyzed separately for four land types: row crops, pasture, hay, and 

barnyard. We included acres here whether or not the farmer received 

government funds. 

Reported: question 10a. (acres under plan, by land type) conditional on 

selecting “E&S Plan” 

Verified: question 6a. (acres under plan, by land type) conditional on 

selecting “E&S Plan” 

NRCS Conservation Plans (privately funded) 

Acres covered by NRCS conservation plans were analyzed separately for four 

land types: row crops, pasture, hay, and barnyard. Here we included acres 

only if the farm did not indicate that they received federal funds. 

Reported: question 10a. (acres under plan, by land type) conditional on 

selecting “NRCS Conservation Plan” and on selecting “No” for whether 

federal funds were used to develop the plan 

Verified: question 6a. (acres under plan, by land type) conditional on 

selecting “NRCS Conservation Plan” and on selecting “No” for whether 

federal funds were used to develop the plan 

Stream Bank Fencing 

Fencing Length 

Reported: Linear feet of fencing reported in question 13a. of the original 

mail/web survey 

Verified: Linear feet of fencing reported in question 9a. of the farm visit 

report 

Distance from Stream to Fence 

Reported: average distance (feet) from the stream to the fence reported in 

question 13b. of the original mail/web survey 
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Verified: average distance (feet) from the top of the stream bank to the 

fence as reported in question 9b. of the farm visit report 

Privately Funded Fencing Length 

Reported: Linear feet of fencing reported in question 13a. of the original 

mail/web survey minus that reported in question 13d. (the amount 

constructed using government funds) 

Verified: Linear feet of fencing reported in question 9a. of the farm visit 

report minus that reported in question 9c. (linear feet constructed using 

county, state, or federal funds) 

Acres of Buffer (fencing length x distance to stream) 

Reported: the linear feet of fencing reported in question 13a. times the 

average distance between the stream and the fence reported in question 13b. 

divided by 43560 (square feet per acre) 

Verified: the linear feet of fencing reported in question 9a. times the 

average distance between the stream and the fence reported in question 9b. 

divided by 43560 

Acres of Privately Funded Buffer (fencing length x distance to stream) 

Reported: the linear feet of privately funded fencing computed above times 

the distance between the stream and the fence reported in question 13b. 

divided by 43560 (square feet per acre) 

Verified: the linear feet of privately funded fencing computed above times 

the average distance between the stream and the fence reported in question 

9b. divided by 43560 

Riparian Buffers 

Buffer Acres 

Reported: buffer acres indicated in question 14a of the original mail/web 

survey 

Verified: buffer acres indicated in question 10a of the farm visit report 

Privately Funded Buffer Acres 

Reported: buffer acres indicated in question 14a minus acres of publicly 

funded buffers indicated in question 14e 

Verified: buffer acres indicated in question 10a minus acres of publicly 

funded buffers indicated in question 10f. 

Buffer Width 
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Reported: buffer width reported in question 14b of the original mail/web 

survey 

Verified: buffer width reported in question 10b of the farm visit report 

 

Categories of Reports 

For some of the practices verified, I classify reports by four types-- 

Category 0: zero acres (or other units) reported in mail/web survey, zero 

acres (or other units) reported in farm visit 

Category 1: positive acres reported in mail/web survey, but zero acres 

reported in farm visit 

Category 2: zero acres reported in mail/web survey, but positive acres 

reported in farm visit 

Category 3: positive acres reported in both mail/web survey and farm visit 

 

Practice by Practice Statistical Analysis and Histograms 

Nutr Mgmt Plan Acres 

ROW CROP ACRES (reported with and without a large outlier of +11000) 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int. 

Category 0  372   52    0    ---  

Category 1   34    5   79.05  10.26  

   w/ +11000  35    5  391.08 312.19 

Category 2   70   10  -71.45   9.85 

Category 3  234   33    3.22   6.24 (-9.05, 15.51) 

Total   710  100   -2.19   2.55 (-7.20, 2.81) 

   w/ +11000 711  100   13.28  15.68 (-17.51, 44.07) 
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Drop +11000  Mean  Std. Err.  95% Conf. Int. 

prowprv_act38DIF  -7.66  3.64   (-14.80, -0.52) 

 

Drop +11000, -2170 Mean  Std. Err.  95% Conf. Int. 

prowprv_act38DIF  -4.61  1.99   (-8.51, -0.71) 

 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int.

  

Category 0  649      0 

Category 1   10      95.80  45.32 

    w/+11000  11    1087.09 992.14 

Category 2   36    -135.63  22.59 

    w/-2170  37    -189.17  57.87 

Category 3   13      60.82  44.49 (-36.11, 

157.75) 

Total   709      -4.61   1.99 (-8.51, -0.71) 

   w/outliers 711       7.82  15.90 (-23.40, 39.04) 
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PRIVATELY FUNDED NRCS 590 PASTURE ACRES 

Raw variable  Mean  Std. Err.  95% Conf. Int. 

ppasprv_nrcs590DIF 0.08  0.33   (-0.57, 0.73) 

 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int.

  

Category 0  684      0 

Category 1   10     37.18 18.53 

Category 2   13    -24.03 3.72 

Category 3    4      0    8.50  (-27.04, 27.04) 

Total   711      0.08 0.33   (-0.57, 0.73) 
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prow_mnrmgtDIF  7.06  4.97   (-2.69, 16.81) 

 

Drop +3000   Mean  Std. Err.  95% Conf. Int. 

prow_mnrmgtDIF  2.84  2.63   (-2.32, 8.00) 

 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int.

  

Category 0  506      0 

Category 1   56    119.23  17.80   

   w/+3000   57    169.77  53.48 

Category 2   57    -81.84  15.19 

Category 3   91      0.07   8.50 (-16.82, 16.96) 

Total   710      2.84   2.63 (-2.32, 8.00) 

   w/+3000  711      7.06   4.97 (-2.69, 16.81) 
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   -1   25    3.52 

    0  669   94.09 

    1   16    2.25 

Total  -11  711  100.00 

 

 

 

 

 

 

 

 

SWINE (+1) 

N = 711 

Mean   Std. Err.  95% Conf. Interval 

.0014   .0047   (-.0078, .0106) 
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     0  566   79.61 

     1   59    8.30    

Total  -27  711  100.00 

 

 

 

 

 

 

Reporting each practice within “Barnyard Runoff Control Structures” 

separately 

 

ROOF RUNOFF STRUCTURES (-24) 

N = 711  

Mean   Std. Err.  95% Conf. Interval   

-0.0328  0.0165  (-0.0661, -0.0014) 
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   -1  106   14.91 

    0  561   78.90 

    1   44    6.19   

Total  -62  711  100.00 

 

 

 

 

 

 

 

 

E&S Plans 

ROW CROP ACRES 

Raw variable  Mean  Std. Err.  95% Conf. Int. 

ESrowDIF   -2.98  2.40   (-7.69, 1.73) 

 

Drop -1100   Mean  Std. Err.  95% Conf. Int. 

ESrowDIF   -1.43  1.84   (-5.04, 2.18) 

 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int. 

Category 0  622   87     0    ---  

Category 1   18    3   130.64  47.61  

Category 2   49    7   -79.70  11.17 

   w/ -1100  50    7  -100.11  23.16 

Category 3   21    3    25.64  13.99 (-3.53, 54.82) 

Total   710  100    -1.43   1.84 (-5.04, 2.18) 

   w/ -1100 711  100    -2.98   2.40 (-7.69, 1.73) 
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NRCS Plans (privately funded) 

ROW CROP ACRES 

Raw variable  Mean  Std. Err.  95% Conf. Int. 

NRCSrowprvDIF  -8.28  9.40   (-26.74, 10.19) 

 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int. 

Category 0  538   76     0   ---   

Category 1   55    8   128.48   18.84 

Category 2   77   11  -216.62   57.67 

Category 3   41    6    90.96  108.52 (-128.37, 

310.28) 

Total   711  100    -8.28    9.40 (-26.74, 10.19) 
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(graph excludes -600) 

 

 

 

Stream Bank Fencing 

FENCING LENGTH (FT.) 

N = 711 

Mean    Std. Err.  95% Conf. Interval    

-204.376   60.428  (-323.015, -85.736) 

 

Exclude 3 observations -25000, -17160, -11000 

N = 708 

Mean    Std. Err.  95% Conf. Interval    

-130.157   40.489  (-209.650, -50.664) 
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PRIVATELY FUNDED FENCING (FT.) 

N = 711 

Mean    Std. Err.  95% Conf. Interval    

-141.190   52.784  (-244.822, -37.558) 

 

Exclude 3 obs -25000, -17160, +10000 

N = 709 

Mean    Std. Err.  95% Conf. Interval    

-96.364   28.078  (-151.491, -41.237) 
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reported 0 verified > 0  58   8.16 

reported > 0 verified > 0  65   9.14 

    Total  711 100.00 

 

Riparian Buffers 

***This seems to be the only BMP that is systematically over-reported*** 

BUFFER ACRES 

Raw variable  Mean  Std. Err.  95% Conf. Int. 

bufacreDIF   0.514  0.262   (0.001, 1.028) 

Drop -128.5583  Mean  Std. Err.  95% Conf. Int. 

bufacreDIF   0.696  0.188   (0.326, 1.066) 

 

   Freq.  Percent Mean  Std. Err. 95% Conf. Int.

  

Category 0    407   57    0 

Category 1     95   13    5.57  0.61 

Category 2    113   16   -2.84  0.45  

    w/-128.5583   114   16   -3.95  1.19 

Category 3     95   13    3.01  0.92  (1.19, 4.83) 

Total     710  100      0.70  0.19  (0.33, 1.07) 

   w/-128.5583   711  100    0.51  0.26  (0.00, 1.03) 
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Appendix D: Summary Data on Manure Transport between Counties 
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Appendix E: Sample Calculation to Determine Expected (Adjusted) Acres and 

Upper and Lower 95% Confidence Limits for Aggregate Data 

The per farm mean difference between reported and verified units and 95% confidence intervals 

established for each practice set forth in detail in Appendix C can be applied to the aggregate data to 

establish total “expected” results. This is done by applying the following calculation: reported value – 

mean deviation per farm*n, where n = total number of farms with survey returns (6,782). This same 

formula can be applied to calculate lower and upper 95% confidence bounds on this number by 

substituting the two ends of the 95% confidence intervals per farm for the mean deviation per farm 

developed for each practice. 

These calculations allow “expected” results to be reported as adjusted results to account for 

systematic over or under reporting by respondents. 

For example, the total aggregate riparian buffer acres reported from all survey returns (n=6,782) was 

9,013 acres.  

Reported Acres: 9,013 (for n 6,782) (p. 9, Table 1) 

The verification data allows us to calculate per farm mean differences and upper and lower 95% 

confidence limits around this mean difference: 

Verification Data: (for n=711) (p. 87, Appendix C, “Privately Funded Buffer Acres”) 

Mean Difference Per Farm (reported-verified): 0.3308  

Std. Err. of Difference: 0.1462 

Critical t-value: 1.96331 

Lower 95% Confidence Limit of Difference: 0.0438 (calculated as follows: 0.3308-1.96331*0.1462 = 

0.0438) 

Upper 95% Confidence Limit of Difference: 0.6179 (calculated as follows: 0.3308+1.96331*0.1462 = 

0.6179) 

Applying these per farm calculations to the entire data set (n=6,782), we can developed “expected” 

aggregate riparian buffer acres and upper and lower 95% confidence intervals for the aggregate data 

as follows: 

Expected (Adjusted) Acres: 6,770 (for n=6,782) (calculated as follows: reported value – mean 

deviation per farm*n, or 9,013-0.3308*6,782 = 6,770  

Upper 95% Confidence Limit: 8,716 (for n=6,782) (calculated as follows: reported value – upper 95% 

confidence limit per farm*n, or 9,013-0.0438*6,782 = 8,716  

Lower 95% Confidence Limit: 4,823 (for n=6,782) (calculated as follows: reported value – upper 95% 

confidence limit per farm*n, or 9,013-0.6179*6,782 = 4,823 

This allows us to report 6,770 acres of riparian buffers as adjusted results to account for systematic 

over reporting of the practice. 


