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Data
Evaluation

96%

NRCS

16% Practice

Keeper 84%

Data relation between NRCS
and Practice Keeper practice
data
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Data relation between NRCS and
Practice Keeper practice data
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Data Sharing
Agreement
between USGS Jun 23 - Sep 23
and two PA state
agencies

Acquire PA data and develop

A Oct 14 - Apr 2
comparison methods .

Compare USDA and PA data May 1 - Aug 31
Prepare deliverables Sep1-0Oct1l

Publish data following USGS approvals Oct 2 - Oct 2

2020 2021 2022 2023

| Jun Dec Jun Dec Jun Dec Jun
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NRCS Practices

PA PK Practices

Lancaster Co. 19,166 9,148
York Co. 14,452 1,640
Franklin Co. 7,679 152
Juniata Co. 9,518 41
NRCS Plans* PA PK Plans*
Lancaster Co. 2,272 1,749
York Co. 1,086 222
Franklin Co. 1,042 267
Juniata Co. 475 114

Juniata

Franklin

York

Lancaster
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Description of Data Element

NRCS

Practice Keeper

Responsible Agency

USDA, NRCS

PA SCC and PA DEP

Geographic Identifiers

Latitude and longitude of the centroid of
each practice

GIS file with the polygon, point, or line of
each practice

Practice or plan name

Practice name and code for conservation
technical assistance, funded, and
enhancement practices

Practice or plan name and code. Plans
include nutrient management and manure
management plans

Practice or plan amount or count

Practice certified quantity

Amount, Total acres

Practice or plan units

Practice measurement unit name

Unit, unit of measure

Date of practice implementation (or
reverification), or plan approved

Practice certified date

Implementation Date or most recent
inspection date

Practice types

227 unique practice or plan types, of which
77 are considered by PA DEP to be
identical to NRCS practices

84 unique practices of which 77 are
considered by PA to be identical to NRCS
practices

Plan types

590 Nutrient Management plans

PA Act 38 nutrient management plans and
NRCS 590 plans entered into Practice
Keeper

Spatial extent analyzed

Franklin, Juniata, Lancaster, and York

Franklin, Juniata, Lancaster, and York

Date Range

2006 to 2020

2000 to 2020
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‘There are differences in date tracking procedures in Practice Keeper and
NRCS databases. In an attempt to overcome this during the matching

Process.

—Plan dates were ignored during comparison. However, this likely over-estimates the

matching results between plan records.

—Practice comparisons were limited to within 31 days apart. This may under-estimate
the matching results between practices.

Date

NRCS

Practice Keeper

Implementation

Date the practice or plan
was first implemented

Ideally the date of practice implementation, but if not
known represents the date of reverification.

Inspection

Occur but are not in the data
available to USGS

Practice implementation dates may be date of
reverification. Plan approval dates are overwritten as
they are revised.

Preserves Historical
Data

Yes

Practices: Difficult to assess due to PK data entry
standards
Plans: No
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eThe following funder information was not used in our comparison methods but is provided as supplemental information to help explain the

data in Practice Keeper. The funding programs listed below are represented in Practice Keeper, though not all programs were represented
in each of the four counties

eSome practices are co-cost-shared by multiple funders, but Practice Keeper doesn’t have the ability to link multiple funders to a single
conservation practice implementation record (in other words Practice Keeper does not allow many to one relationships in the case of
funding). To capture all funders by conservation practice implementation, Practice Keeper may store multiple records representing a given

practice, each with the same information except the funding source. This shortcoming could be overcome in Practice Keeper by changing
the database structure to allow one-to-many relationships between practice implementations to funders.

12
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Practices marked as applied and reported in Performance Results System
(PRS) are included

NRCS
CO n S e rV at I O n Practices (annual, vegetative, and structural)
Practices

Conservation Technical Assistance (CTA) practices and plans, where planning is
performed by NRCS staff; funding is provided by another source

Practices on NRCS easements, which prevent conversion to non-agricultural land and
provide environmental quality, historic preservation, wildlife habitat and protection of

open space

14
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» This table shows the data fields in NRCS and Practice Keeper that were pertinent to the records comparison study.
» Not all data fields were used to build a relationship between NRCS and Practice Keeper datasets but were used for tracking records and

maintaining confidentiality.

NRCS Data Field
Record Id

Practice FIPS
Practice longitude
Practice latitude
Practice name

Practice code

Practice certified quantity
Practice measurement unit name

Practice certified date

Progress Year

Practice core customer id

Practice Keeper Data Field
Bmp Id, identifier

FIPS

Longitude

Latitude

Practice Name, Plan Type

(not provided)

Amount, Total Ac
Unit

Implementation Date, Approved
On

(not provided)
(not provided)

Data Field Information

Practice or plan record ID. Each dataset used a different identifier scheme. Used for
records tracking only, not for matching records between datasets.

Federal Information Processing System (FIPS) state and county code.
Longitude component of practice or plan centroid coordinates.
Latitude component of practice or plan centroid coordinates.

Practice or Plan name.

NRCS practice or plan code. DEP provided a crosswalk from Practice Keeper practices to
NRCS codes.

Practice or plan amount or count.
Practice or plan units.

Date of practice implementation (or reverification), or plan approved.

Begins July 1 and ends June 30. Automatically assigned if not provided.

NRCS practice or plan participant (for example, farm owner or producer) unique ID. Used in
this comparison study for maintaining data confidentiality, not for matching records
between datasets.
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Calculate the percent intersection
(“spatial overlap”) between CLU data
and all practice locations from NRCS
and PA PK. Assign to each practice
record a CLU with the highest percent
intersection.

*Practices represented by points have either
a 100% or 0% intersection with CLU
polygons, as points are either inside or out.

*Practices represented by lines or polygons
can overlap more than one CLU. Choose
the CLU with the highest percent
intersection.

*If 0% overlap, assign the nearest CLU.

Estimate the distance between NRCS
and PA PK practices.

*A max distance of 2 miles was used for
processing purposes only. Step 3 filters
down the distances to the width of a
common land unit (max of about half a
mile).

*For line or polygon features, distances were
estimated from the nearest edge of the
feature (not the center or centroid).

Compile a list of “1:1” matches.

*Same practice, county, tract number, and
farm number.

«If distance between practices > 120 feet*:

ecommon land unit numbers must be the
same, and;

+if practice units are in acres, difference
in implementation amount must be < 2
acres

*Dates are < 31 days apart.

*Chose the matches closest in distance,
followed by days apart, followed by
difference in practice amounts. This rule
helps to ascertain matches in dense spatial
groups.

* The 120-foot distance was determined based on visual inspection using satellite
imagery, CLU polygons, and feedback from USDA and PA DEP personnel

17
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1 2 3

Calculate the percent intersection Estimate the distance between NRCS Compile a list of “1:many” matches.
(“spatial overlap”) between CLU data and PA PK plans. «Same plan: compare NRCS 590 plans to
and all plan locations from NRCS and «A max distance of 120 feet was used: PA PK 590 and Act 38 plans.

PA PK. Assign to each plan record a *NRCS plans are provided as points and *If distance between practices is between 0
CLU with the highest percent represent plan coverage on a single and 120 feet, the farm number must be the
Intersection. common land unit. same.
*Plans represented by points have either a *Practice Keeper plans are provided as +Ignore plan dates.

100% or 0% intersection with CLU polygons and cover entire CLU farms, *Because of the difference in scale, match
polygons, as points are either inside or out. which have a larger geospatial footprint one Practice Keeper plan to multiple NRCS
«Plans represented by polygons can overlap than common land units. plans.

more than one CLU. Choose the CLU with *Because of the difference in scale, a

the highest geospatial overlap. max of 120 feet from polygon to point
*|f 0% Over|ap’ assign the nearest CLU. was sufficient to detect matches

between plans.

18
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v’ Same practice
v’ Same county

This practice has 0% overlap
with a CLU boundary:
v’ Same tract
Choose the nearest CLU AN
v’ Same farm | »

v Within 31 days apart ‘
»Accept match

)\ 4

v/ Same practice
v/ Same practice < v’ Same county
v/ Same county / v’ Same tract
v’ Same tract .: v’ Same farm
v’ Same farm > v Over 120 feet apart, and
v Over 120 feet apart, 0 v/ same common land unit
and v’ same common & v Within 31 days apart
land _?:_'t 4 t Explanation Over 2 acres difference
MI In ays apar Practice Keeper : “ Not a match
Accept match Practices
NRCS Practices .
CLU boundaries

10
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v/ Same plan

» Accept matches

Three NRCS plans match
to
one Practice Keeper plan

v

\ 4

\

v/ Same plan

Less than 120 feet apart,
but v different farm number

8 Not a match

Explanation

Practice Keeper plans
NRCS plans
CLU boundaries

1
0

20
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Omissions could be larger except,

* Unit is considered only if both practices are in acres and the distance is over 120 feet
« In all other cases, the units are ignored and only the practice amount is used.
* Process errs in the direction of a match whenever practices are in the same CLU and same unit

Some data elements were considered more important than others in the matching process.

* For instance, when practices were reported with geospatial locations less than 120 feet but with different practice amounts, the
same tabular data such as location and date, they were matched on tabular data.

« Example
» Dataset A = cover crop of 45 acres and Dataset B = cover crop of 15 acres
* A & B Plot less than 120 feet from each other
* A & B data report the same location and date
» They match in our process even though there is a large quantity difference

When harmonizing a dataset, it would be difficult to ascertain the correct practice amount reported in
the tabular data as we had no basis to decide which correctly represented the condition on the
ground, but no ground truthing was performed.

91
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Data Duplicate |Unique |Total
Source Records |Records |Records
NRCS: o 49,008

practice data ) (96%) >0,815
Practice Keeper: 0 9,174

practice data L0 (o (84%) 10,981
NRCS: 1,063 (22% 3,812 4,875
590 plan data 063 (22%) (78%) ’
Practice Keeper: 1 964

0 b)
Act 38 and 590 388 (16%) (84%) 2,352

plan data

22
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Percent of
Percent of duplication
Year (7/1to 6/30)  duplication, Practice Keep’er

NRCS (NRCS:PK) (PK:NRCS)
2006 2% 28%
2007 2% -
2008 2% =20
2009 2% 2l
2010 2% Lo
2011 3% Lo
2012 3% T
2013 6% 2
2014 % 20
2015 5% Lo
2016 5% 2o
2017 6% LI
2018 4% L
2019 3% Lo
2020 3% LA

2021 20/ 5 1) 27R0/
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119

106 144
106 ' 116

227
194

94
Green bars show the number of 132 92

Practice Keeper records that were
found to be duplicates in the NRCS IS &
database

Blue bars show records unique to 400
99 68 52y

94
852 861

104 T2

94y

Practice Keeper

Includes Lancaster, Juniata, Franklin, 70
A 38

and York counties 208
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133 23
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2006 and 2021 are partial years ) )
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NRCS Practice IT(rgce:tlgre NRCS geRg)Sr
Practic Practice Name Unit Keeper P Amou
e Amount Record nt d
Count Count
Squar

sEg, e LESANER = o i 6 33311 6
Protection

382 Fence Feet 5,531 10 5,694 10

600 Terrace Feet 3,875 5 4101 5

g SRR Feet 2.760 8 2906 8
Outlet

468 Lined Waterway Feet B 367 3
or Outlet

591 rorageHamwest .. 8548 6 1096 6
Management

558 Roof Runoff No. B 9 9
Structure

41p  Grassed Acres 6.96 12 75 12
Waterway

313 Wastestorage = ¢ 6 6 6
Facility

484  Mulching Acres 4.78 9 4.5 9
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: Amount in
Practice : : :
Practice Name Practice Unit
Code
Keeper

561 Heavy Use Area Protection 84,281 Square Feet
382 Fence 33,452 Feet

600 Terrace 7,053 Feet

620 Underground Outlet 4,081 Feet

558 Roof Runoff Structure 2,357 Feet

328 Conservation Crop Rotation 1,860 Acres

575 Animal Trails and Walkways 1,716 Feet

340 Cover Crop 1,566 Acres

Residue and Tillage Management,
329 No-Till/Strip Till/Direct Seed 1,146 Acres
590 Nutrient Management Plan 1,087 Acres

7
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Pr&g:élge NRCS Practice name Al\rln%(li?lt Unit

Square
561 Heavy Use Area Protection 25,253 Feet
382 Fence 22,878 Feet
620 Underground Outlet 8,738 Feet
600 Terrace 8,132 Feet
362 Diversion 3,963 Feet
606 Subsurface Drain 3,542 Feet

Residue and Tillage Management, No

329 3,476.8 Acres
Till

328 Conservation Crop Rotation 2,620.2 Acres

511 Forage Harvest Management 1,928.9 Acres

340 Cover Crop 1,670.4 Acres

0
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Best Practices for Data Entry, Storage, and Comparison

561 Heavy Use Area Protection 21,544 33,311
382 Fence 5,531 5,694
600 Terrace 3,875 4,101
620 Underground Outlet 2,760 2,906
468 Lined Waterway or Outlet 6,007.05 367
Forage Harvest
511 85.48 109.6
Management
558 Roof Runoff Structure 976 9
412 Grassed Waterway 6.96 7.5
634 Waste Transfer 1,131 7
313 Waste Storage Facility 6 6
484 Mulching 4.78 4.5
500 Obstruction Removal 17,494 0.6

This table lists the amount that matches when aligning




ZUSGS

science for a changing world

32



a USGS

science for a changing world

*This table lists the top practices that are removed from model credit by year (rounded to
nearest whole number).

‘Inspection dates are not recorded by NRCS. Some implementation dates in Practice
Keeper are entered as the reverification date, if the implementation date is unknown.

*Lancaster County and NRCS data only.
*Using CBP credit durations.

Streambank and Shoreline Protection Ft 3,770 4700 100 1400 4270 2100 2970 100 450 500 233
\Windbreak/Shelterbelt Establishment Ft 1,247 0 0 30 623 1905 5901 0 3167 1686 790
Grassed Waterway AC 1,140 1468 809 638 400 3555 7341 11495 6647 6742 2005
nimal Trails and Walkways Ft 1,050 0 0 121 1882 46 1160 3495 2196 211
Prescribed Grazing AC 247 199 413 406 182 346 197 386 406 414 105
Riparian Forest Buffer (o 122 2 90 76 4 45 4 42 65 31
Roof Runoff Structure Ft 87 1325 552 1393 591 2214 2523 4335 2740 1599 1826
aste Storage Facility No 34 0 0 0 2 36 33 29 4
Tree/Shrub Establishment AC 24 3 45 4 0 24 0 2 40 2 0
Roof Runoff Structure No 22 2 29 2 19 16 1 11 2 1
Riparian Forest Buffer AC 20 29 9 21 102 42 61 70 135 0 62
Grassed Waterway c 15 173 102 36 31 26 4 28 22 1263 5
\Watering Facility No 14 5 27 40 16 58 5 37 16 22 4
Structure for Water Control No 12 1 10 22 15 2 5 38 25 5 22
Critical Area Planting AC 11 0 1 14 4 3 3 0 6 11 27
Conservation Cover c 8 14 65 30 6 2 8 116 14 6
Riparian Herbaceous Cover AC 6 1 0 2 0 3 2 2 0 2 0
Pasture and Hay Planting (o 5 8 270 75 221 63 1 27 22 3 1
Field Border AC 4 1 1 4 5 0 6 0 1 0 1
egetated Treatment Area (o 2 0 1 1 1 2 3 2
IAnimal Mortality Facility No 1 0 0 0 0 0 0 1 0 1 ’31'2
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westoration. Fartnersnip

. Chesapeake Bay Program

Discover the Chesapeake ‘ Learn the Issues ‘ State of the Chesapeake ‘ Take Action

How are BMPs verified?

The BMP verification process can be seen as a cycle with three primary

steps

onger

BMP
. installed,

ren rom database [
verified, and 7
y SN
OR \ / \‘ reported by \\\"/,)// \
/ Jurisdiction \"x \
AP verified/ /' ,/ %

pgrad / 2, \
/ / APg PN
new technology / BMP gains \
/ efficiency

present/functional a

\ &

BMP lifespan

[
ends — re-verify

BMP nears end
of life span BMP fully

\ functional 2/
N\ p /

BMP performance

metrics collected L -

The Bay Program partnership views verification as a life cycle process, including initial inspection, follow-up checks and evaluation of BMP
performance.

https://cast.chesapeakebay.net/Home/TMDL Tracking#verificationSection
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Geography | BMP component data lines, points Latitude and longitude practice center point
and polygons

Dates All components complete Practice certified date

Practices Geodatabase with the BMP points | Funded, conservation technical assistance (CTA), and
and components for all practices easement practices and plans, marked as applied and
Implemented reported in Performance Results System (PRS)

Identify Results
B E% & o
Feature

~ BMPComp
~ Componentline_... Fence

razing Land Management

e as a barrier to wildlife, livesto...

n... SHENANDOAH VALLEY
0

Planned

ntl... 6130
nentL... 298795
ntl... 11836

ComponentL... 382

ComponentL... Fence

ComponentL... 1

ComponentL... 682.16

ComponentL... 682.16

ComponentL... Construct a fence for use as a barrier to wildlife, livesto...
ComponentL... 1

ComponentL... 1

Shape_length 265.4769270511458




Practice_ID Code Practice Name PracticeComponentType_ID Component Code Component Name
51|WP-4 Animal waste control facilities 20 313|Waste Storage Facility
52|WP-4B Loafing lot management system 20 313|Waste Storage Facility
53|WP-4C Composter Facilities 20 313|Waste Storage Facility
60WP-8 Relocation of Confined Feeding Operations From Environmentally Sensitive Areas 20 313|Waste Storage Facility
157\VWP-4 \Voluntary Animal waste control facilities 20 313|Waste Storage Facility
158VWP-4B  |Voluntary Loafing lot management system 20 313|Waste Storage Facility
159\VWP-4C  |Voluntary Composter Facilities 20 313|Waste Storage Facility
166|\VWP-8 Voluntary Relocation of Confined Feeding Operations From Environmentally Sensitive Areas 20 313|Waste Storage Facility
181|GEN Generic Practice 20 313|Waste Storage Facility
214|WP-4LC Animal Waste Control Facility for Confined Livestock Operations 20 313|Waste Storage Facility
215\WP-4LL Loafing Lot Management System with Manure Management (Excluding Bovine Dairy) 20 313|Waste Storage Facility
216/WP-4SF Seasonal Feeding Facility with Attached Manure Storage 20 313|Waste Storage Facility
52|WP-4B Loafing lot management system 34 342|Critical Area Planting
52|WP-4B Loafing lot management system 40 356|Dike
52|WP-4B Loafing lot management system 43 362|Diversion
52|WP-4B Loafing lot management system 45 367|Roofs and Covers
52|WP-4B Loafing lot management system 49 382|Fence
52|WP-4B Loafing lot management system 52 391Riparian Forest Buffer
52|WP-4B Loafing lot management system 53 393|Filter Strip
52|WP-4B Loafing lot management system 58 412|Grassed Waterway
52|WP-4B Loafing lot management system 81 516|Pipeline
52|WP-4B Loafing lot management system 91 561|Heavy Use Area Protection
52|WP-4B Loafing lot management system 93 574|Spring Development
52|WP-4B Loafing lot management system 94 575|Animal Trails and Walkways
52|WP-4B Loafing lot management system 96 580|Streambank and Shoreline Protection
52|WP-4B Loafing lot management system 102 590|Nutrient Management
52|WP-4B Loafing lot management system 111 614|Watering Facility
52|WP-4B Loafing lot management system 115 633|Waste Recycling Utilization
52|WP-4B Loafing lot management system 192|BPEM Bank Protected by Exclusion Measurement
52|WP-4B Loafing lot management system 84 533[|Pumping Plant
52|WP-4B Loafing lot management system 95! 578|Stream Crossing (578)
52\WP-4B Loafing lot management system 114 632|Solid/Liquid Waste Separation Facility
52"\VF-48 Loafing lot management system 116 634|Waste Transfer 2
52|WP-4B Loafing lot management system 120 642(Water Well




NRCS and VACS Cost
Share 176| 273| 178 271 223| 368 204 107| 100 91| 145 58 76 47

: :
du D lication!
:

IR (N N D U N U N N N N N
Yellow: dots

Study Area
and Record
Counts

© 2022 Mapbox © OpenStreetMap



MARYLAND DATA HARMONIZATION
UPPER CHESTER WATERSHED



Geography

MD 02-13-05-10
Tax grid parcel number with
latitude/longitude

Latitude and longitude practice center point

Dates

1994 to 2021

2006 to 2021

Practices

2130510

Tabular files for cover crops and capital

program

Upper Chester River

20600020401

Funded, conservation technical assistance (CTA),
and easement practices and plans, marked as
applied and reported in Performance Results
System (PRS)

Cypress Branch

2130510

Upper Chester River

20600020402

Andover Branch

2130510

Upper Chester River

20600020403

Unicorn Branch

2130510

Upper Chester River

20600020404

Red Lion Branch

2130510

Upper Chester River

20600020406

Upper Chester River
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Data Sharing Jun1-0Oct4
Agreement

Acquire state data and develop comparison methods Oct 1 - Dec 23

Data analysis Jan1-Feb9

Prepare deliverables of metadata and tables Feb 10 - Mar 1

Week1 5 o Jai3 @ 1z 0 a5 29 @ 33 @ 37 |
51 76 101 126 151 176 201 226 251

26
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