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Introduction
The Conservation Reserve Enhancement Program (CREP) is a voluntary program in 33
states that offers financial incentives to farmers to restore riparian habitat (streamside
trees and shrubs) in lieu of agricultural activities in those buffers during the contract
duration (10-15 years). Congress created the Conservation Reserve Program (including
CREP) in the 1985 Farm Bill due to increased concern over unacceptably high levels of
soil erosion. The Washington State program began in 1998 with the first contracts
signed in 1999. CREP is cooperatively administered by the U.S.D.A. Farm Service
Agency (FSA) and the Washington State Conservation Commission. The federal
government pays approximately 80% of the total costs.
In Washington State, about 37% of salmon streams on private land pass through
agricultural land use (USFWS and NMFS 2000). Because much of the agricultural land
is located in or near historic floodplain-rich habitat, it is important that efforts continue to
develop opportunities to not only improve riparian habitat for healthy watersheds, but
also to maintain viable agriculture. Once land is converted to more intensive
development (urban and industrial), environmental impacts increase and the prospects
to preserve or restore habitat near streams greatly decrease.
The primary focus of the Washington CREP is riparian buffer restoration and protection
along salmon streams’ including establishment of buffers along streamside wetlands.
Four USDA Natural Resources and Conservation Service practices are permitted under
CREP: riparian forest buffer (practice number CP22), wetland enhancement (CP23),
hedgerows (also CP22), and grass filter strip (CP21). The program also cost-shares
fencing, watering facilities, and water crossings installed on livestock farms to prevent
grazing access to the buffers and stream. The newly planted native trees and shrubs
are then actively maintained for five years to increase the likelihood of success.
Maintenance includes planting replacement, weed control and watering.
Monitoring is an important component of habitat restoration. Without it, there can be no
knowledge of what’s been done, where it has been done, and no measurement of
success in the investments and techniques. Implementation monitoring of CREP tracks
how much has been done. These measures are: acres treated, stream miles restored,
number of contracts, feet of fencing installed, and number of plants planted. The
implementation monitoring data is used to show program performance to the Office of
Financial Management, the legislature, and the Farm Service Agency. It is also used for
management purposes within the Washington Conservation Commission to allocate
funds and better manage the program.
Effectiveness monitoring asks the question: “How are the plants doing?” or “are the
plants doing what we wanted for resource protection?” Each question is answered
differently. Washington CREP has traditionally monitored plant growth and, to a lesser
degree, canopy cover, invasive species and bank stability.
This report describes the methodologies and results for implementation and
effectiveness monitoring assessment in the Washington State CREP for the federal
fiscal year 2015 (FY15).
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Implementation Monitoring Methodology
Methodology for Washington CREP implementation monitoring is straightforward. The
Washington Conservation Commission (WCC) uses a cloud-based database for
Conservation Districts to plan, report and track payment on projects and practices they
implement. The database was queried for projects, practices and metrics for CREP
projects with CRP-1 contract dates between October 1, 2014 and September 30, 2015.
Results of the query were analyzed in an Excel spreadsheet and compared to a query of
all practices and metrics in the database, grouped by federal fiscal year. Additionally,
expired contracts were identified by querying those practices with contract rental ending
dates in FY15. Renewed contacts are identified by notes in the project description, so
all new contracts for FY15 were queried for notes to identify if the project was a new or
renewed contract.

Implementation Results and Discussion
Implementation results have been organized as follows to facilitate discussion:
•

Numbers and metrics for new contracts,

•

Numbers and metrics for un-enrolled contracts (those lost from the system),

•

Overall numbers and metrics.

Number of New Contracts, Distribution of Projects and Practices
Forty-one (41) new contracts were signed in federal FY15, up from 22 in FY14. New
contracts were signed in seven (7) Conservation Districts during the fiscal year,
compared to just in two districts last FY (Table 1). Locations of new contracts are shown
in Figure 1. The most frequently installed practice in FY15 remained the CP22, Riparian
Forest Buffer, with 122.59 acres brought under contract during the fiscal year. A bit
under two (2) acres (1.78) were contracted for CP22, hedgerows and 56.2 acres of
CP23 (Wetland Restoration), all in Whatcom Conservation District, were contracted. No
contracts signed during the fiscal year included filter strip (CP21) practices. Practice
type amounts, by Conservation District, are shown in Table 2 for the fiscal year.
Table 1. New FY15 CREP Projects by Conservation District
Conservation District

Number of new contracts FY15

Jefferson County

2

Lewis County

3

Mason

4

Skagit

4

Snohomish

3

Walla Walla

4

Whatcom

21

Total

41
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Figure 1. Location of new FY15 CREP Project Sites in Washington State.

Table 2. Acres enrolled by practice, by Conservation District during FY15.
Conservation
District

Filter
Strip

Hedgerow
Planting

Jefferson
County

Riparian
Forest
Buffer

Wetland
Enhancement

Grand
Total

6.12

6.12

Lewis County

1.3

6.3

7.6

Mason

0.48

29.46

29.94

Skagit

13.16

13.16

Snohomish

13.69

13.69

Walla Walla
County

30.11

30.11

Whatcom
Grand Total

0

3.88

63.05

56.20

123.75

1.78

122.59

56.20

223.75

Metrics for practices installed on new contracts in FY15 are:
•

9,827 feet of fence (1.86 miles)

•

92,666 trees and shrubs planted
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•

94,569 feet of stream length protected (one side)(17.9 miles)

•

115.8 foot average buffer width for riparian forest buffers installed

Number of Un-enrolled Contracts, Distribution of Projects and
Practices
A total of 19 contracts were not re-enrolled during federal FY15 (Figure 2). Un-enrolled
practices at those projects were all riparian forest buffer, as no other practices were
available when the contracts were initially signed 10 to 15 years ago. Un-enrolled
metrics for participants that decided to not continue in CREP include:
•

26,214 feet of fence (4.96 miles)

•

229.6 acres of riparian forest buffer

•

73,335 feet (13.89 miles) of stream length (one side) treated

•

79,321 trees and shrubs planted

•

1 watering facility

Figure 2. Location of FY15 un-enrolled CREP sites in Washington State

Reasons for un-enrollment varied. Notes include:
•

Not paying enough

•

Not worth the hassle

•

Beaver problems and flooding
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•

Planning on selling or transferring to children

•

No longer eligible

•

New owners not interested in continuing in government program

Current Number of Overall Contracts, Distribution of Projects
and Practices
A total of 1094 contracts were in the Washington CREP program at the end of federal
FY15 (Figure 3). The program re-enrolled more projects (22) than it lost due to unenrollment (14) and gained 41 new projects during the FY for a net of 27 current projects
over the FY (Figure 4). Overall practice types and measurement metrics for the program
as of September 30, 2015 include:
•

11,443.3 acres of riparian forest buffer

•

20.7 acres of hedgerow

•

216.8 acres of wetland enhancement

•

0.8 acres of filter strip

•

3,402,653 feet (644.4 miles) of stream length (one side) treated

•

1,474,006 feet of fence (279.2 miles)

•

5,338,479 trees and shrubs planted

•

213 watering facilities
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Figure 3. Location of all CREP Sites in Washington State.
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Figure 4. The number of CREP contracts signed each Federal fiscal year in
Washington State.

Program Progress
CREP in Washington showed modest progress in FY15. Net number of new contracts
was consistent with FY14 (26), but after several years of losing more projects at the end
of their contracts than re-enrolling, this year marked the first year to reverse that trend
and 61% of contracts eligible for re-enrollment were retained. Some of the progress can
be attributed to sheer numbers as twice as many contracts came up for re-enrollment as
were up in the four years previously. Some of the progress can be attributed to greater
emphasis by FSA, SCC and CDs to work with landowners through a new process and
get contracts re-signed.
Other efforts on the part of SCC likely helped as well. Working with FSA and NRCS, a
step-by-step process was made available for technician use, as was a comprehensive
guidebook for CREP technicians. Additionally, a full time CREP coordinator was
available at the Conservation Commission to guide the program and assist Conservation
District technicians. Funding was consistent on both the Federal and State sides of the
program. Previous reports have indicated that government shutdown and State budget
constraints have slowed program growth. A number of conservation districts hired new
staff to run the program locally and work with producers. While some loss of productivity
associated with learning the program is expected, new enthusiasm and approaches
provide promise for next year’s program progress, in spite of those challenges.
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Other challenges remain, however. First and foremost is the process required to put
together a project from start to finish and the handoffs at different phases of the project
between the four agencies (FSA, NRCS, SCC, and CD’s) and two elected boards (FSA
County Committees (CoCs) and CD Board of Supervisors) that all have a hand in
approving different parts of the project. Delays during FY15 in getting a few projects
approved and in getting producers paid in a timely fashion have highlighted a need to
improve the image of the program in local producer areas with respect to timeliness. As
districts have added capacity with SCC funding, NRCS and FSA have not, which
increases their workload and slows the process as well. Hopefully a joint training held in
January, 2016 will help the agencies work more closely. SCC will conduct a training on
CREP process for CD supervisors at the Washington Association of District Employees
(WADE) conference in June of 2016. FSA and SCC are trying to work more closely with
local CoCs to smooth out project approval, improve communication and reduce delays.
A second challenge is the relatively high number of new technicians in CREP at the
districts. This has caused project delays as NRCS reviewers must spend more time
reviewing plans, sometimes several times, and CoCs don’t have a trust relationship
established with the technician presenting the plan. Elsworth (2015) notes that longterm trust between landowners and resource technicians is key to accomplishing
watershed improvements. Hopefully in time, new technicians will be able to establish
those trust relationships and improve participation. In addition, SCC will be conducting
training in both basics of conservation planning and in riparian considerations for
conservation planning which should improve the quality and completeness of technician
plans submitted to NRCS and CoCs. Third, experience is teaching that some sites are
not appropriate for CREP practices. Projects on sites that marginally support the
practice have resulted in some local CoC and CD boards concluding that the program is
a waste of taxpayer funds as significant money must be put into replanting and
maintenance. Technicians and local FSA/NRCS staff are being encouraged to carefully
consider the life-cycle cost of buffer installations on sites and to keep the program’s
reputation in mind when working with producers to find solutions to resource concerns
on their property. Sometimes only a fence is the best option, in which case, CREP is not.
Districts are getting better at asking about specific sites and their concerns and reaching
out for second opinions to NRCS and SCC. Lastly, CREP continues to be in the middle
of conversations about minimum buffer width and farmland values. Since the end of the
FY and this report, NRCS has increased the minimum buffer width from 35’ to 50’ for
Washington Biological Technical Note #14, which is used to assess riparian function and
address deficiencies. The increase will promote greater function with respect to shade
and stream bank stability, two riparian functions that are of greatest interest to
Washington CREP. Hopefully, the flexibility built into the standard (50’ minimum buffer
on 70% of the reach) will continue to provide the same flexibility that the previous
minimum average of 35’ did, especially for those producers that technicians are currently
having conversations with as to whether participation will work for the producer. Any
increase in buffer width typically brings up the point that riparian buffers take farmland
out of production. Whatcom CD has examined this issue and found that approximately
80% of commercial land in enrolled in CREP was marginal land, often of low
productivity, wet, difficult or otherwise not economically viable to farm (Chaudiere, 2016).

Effectiveness Monitoring Methodology
Effectiveness monitoring performed in 2015 was performed in September and October
of 2015. Effectiveness monitoring is intended to determine how well the plants the
program has installed are performing. To date, the way that determination has been
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evaluated has been to measure plant height and ask the question: how are the plants at
this project growing compared to all the others we’ve planted on this side of the state?
The question can be reduced to a hypothesis:
N1: the growth rates of the plant types (conifers, deciduous, shrubs) at this project
site are drawn from the same population of growth rates for the plant types already in
the database for this side of Washington State.
Conversely, the null hypothesis can be articulated as follows:
N0: the growth rates of the plant types at this project site are not drawn from the
same population of growth rates for the plant types already in the database for this
side of Washington State.
Twenty (20) project sites were randomly selected from the CREP database for
monitoring. Of the 20 transects selected for monitoring, four (4) were determined in the
field to be inappropriate for line- or belt-transect sampling to determine growth of planted
trees, leaving a total number of projects monitored at 16. Of the 16 sites, five (5) were
on the east side of the state and 11 were on the west side of the Cascades. Six
selected projects were located in Whatcom CD, three in Walla Walla County CD, two in
Skagit CD, and one each in Columbia, Clallam, Jefferson, Mason and Okanogan CDs.
The four (4) projects not sampled were planted in clusters to supplement existing
riparian vegetation or provide a missing vegetation component to enhance riparian buffer
function. Transect sampling in this situation would not efficiently sample growth rates of
planted species as many random transects would be required to sufficiently sample
trees or shrubs planted as part of the project. An alternate methodology for
effectiveness monitoring at these types of sites, such as cluster sampling, is
recommended for future effectiveness sampling efforts.
Field methods for CREP effectiveness monitoring followed that of previous Washington
CREP effectiveness monitoring studies (Smith, 2013), with some modifications, as
follows:
1) Each transect beginning location was randomly drawn from along the length of
the project buffer. This ensures that each transect is randomly located and not
dependent on the location of the others. The previous methodology randomly
drew the initial transect, then the next transect was located 100’ from the first, the
third 100 feet from the second, etc.
2) Project areas, even large ones, were not divided into homogeneous units in
advance. Rather, the random location of each transect was relied on to generate
an assessment of the variability within the project.
3) Each plant type (conifer, deciduous, shrub) within each transect was compared
by using a z-statistic (similar to the Student’s T test) to the others in the
population already in the database for the appropriate side of the state and to
other transects collected on the project site for the monitoring event. Data was
entered in the field into an Excel spreadsheet on an iPad. The spreadsheet had
the z-statistic formulas pre-loaded and updated the z-test metrics on-the-fly. A
minimum of two transects was sampled. If between-transect mean and variability
was comparable (calculated z less than z-table value) for all three plant types, no
further transects were sampled. Additional transects were sampled until
between-transect variability stabilized or until the field technician could determine
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why the variability was not stabilizing (i.e. extensive re-plant, low light within
buffer). This ensured adequate sampling of each site without oversampling.
Field estimates were also collected at each transect for bank erosion, percent bank unvegetated, number of erosion slides, percent invasive species, and for stream canopy
using a spherical crown densiometer, again, following previous methods. Additionally,
the number of dead plants that were planted as part of the project were noted, by
species if possible, to determine percent survival.

Effectiveness Monitoring Results and Discussion
Plant growth
Plant types at each project site were compared for growth rate to the larger population of
the same plant type on that side of the Cascade Mountains. Plants were either a) drawn
from the same population (“Yes” in Table 3), b) Not drawn from the same population
(“No” in Table 3), or c) not present in sufficient quantity for the observed variation (“n too
small” in Table 3). Plant types at most monitored sites showed equivalent growth rates,
except for deciduous plants that had similar numbers of sites in each of the three
possible outcomes (“Yes” in Table 3).
Table 3. Number of CREP effectiveness monitoring sites meeting statistical criteria for
similarity to the population of growth rates already in the CREP database for the
equivalent side of the state.
Is the site growth rate drawn from the
same population of all growth rates
sampled on CREP sites on the same side
of the Cascades?

Conifer

Deciduous

Shrub

Yes, site drawn from the same population

12

6

12

No, site not drawn from the same
population

3

4

3

n too small; not enough samples or too
much variability to compare

1

6

1

The sites with plant type results classed as “n too small” doesn’t necessarily mean the
site is unsuccessful. Typically it means that one class or another was shaded out as the
stand matured. A photo showing one of the transects for the single conifer site, located
on an inside meander bend in Skagit CD, shows substantial growth of deciduous and
shrub species that were able to out-compete the conifers planted on the site (Figure 5).
The ability of deciduous plants to grow and survive is reflected in the “n too small”
category as four of the six sites for deciduous were in eastern Washington (Figure 6).
Sites with a plant type classed as different from the larger population (“No” in Table 3) is
because they either grew slower or faster than the total population of all plants sampled
on that side of the mountains. No conclusions are readily apparent. For conifers, two of
three “No” sites were in western Washington, all four “No” sites for deciduous were in
western Washington, as were all three “No” sites for shrubs. In Jefferson County CD,
one site had all three plant types show slower growth rates, but the site looks extremely
functional (Figure 7). This site, however, was also heavily infested with reed
13

canarygrass at a high (>80%) estimated coverage on all transects, indicating competition
from the invasive species may be limiting growth, or site conditions favored reed
canarygrass and not conifers or shrubs. Beavers on the site were causing lack of
drainage and very saturated soils, even in early fall when soils should be relatively dry.
In Skagit CD, average growth rate for conifers on one site was 2.56 feet/year, while the
average growth rate for all conifers west of the Cascades is 1.1 feet/year (Figure 8).
Figure 5. Sample transect from Skagit CD site with “n too small” result for conifer plant
type. Note cover, height and variety of species.
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Figure 6. Sample transect from Walla Walla County CD site with “n too small” result for
deciduous plant type. Eastern Washington sites are likely more difficult to establish
deciduous plants due to lack of precipitation.

Figure 7. Jefferson County CD CREP site with slower growth rates for conifer,
deciduous, and shrub plant types compared to other CREP sites west of the Cascade
crest. All three plant types at this site were significantly different from the larger sampled
population of all plants sampled.
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Figure 8. Skagit CD CREP site with conifer growth rate more than double the average
for conifers west of the Cascades, resulting in a “No, drawn from a different population”
conclusion for effectiveness monitoring.

Bank erosion, invasive species, canopy cover and plant survival
Bank erosion measurements were made at all sites except three in Walla Walla County
CD that were planted on fabric panels at a distance removed from the channel (two
sites) or at the top of an incised channel, all of which don’t contribute meaningful
information about bank erosion program-wide. Only one site (in Columbia CD) showed
any bank erosion at all. Four sites had some percentage without vegetation, ranging
from 6.25% to 56.67%. Only one site (in Columbia CD) had a single slide reaching the
water (Figure 9). Overall, bank stability is consistent with previous results showing that
CREP sites are stable with respect to bank erosion.
Percent invasive species average cover was 18.95% for all transects sampled, up
substantially from that previously reported by Smith (2014) as 2% for young (0-4 growing
seasons) sites and as 4.5% for older (5-10 years) sites. Species included blackberry,
reed canarygrass, poison hemlock, and poison ivy. Most sites monitored this FY were
older than 10 years, so late successional pressure from invasive species or lack of
maintenance following the cessation of state funded maintenance may be contributing to
higher invasive species site occupancy.
Canopy cover measurements were physically collectable from mid-channel at only three
sites. In one case, the stream was dry. In the others, bankfull width was less than 15’.
At most sites, either the summer low flow channel was substantially removed from the
edge of the buffer (Figure 10) or the channel was too deep to safely wade. In either
case, shading to influence stream temperature as a function of the buffer was not
meaningful. A review of how data is collected, and when to show benefits of riparian
shading on stream temperature is recommended.
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Percent survival is calculated for each transect as the number of live plants observed
divided by the number of all plants observed (dead plus live). The overall average
survival for all transects monitored this FY was 90.7%. East side projects had much
lower survival at 85.1% compared to west side projects that had 93.3% survival. These
results are slightly higher than those reported by Smith (2014). For comparison, survival
for the 2006, and 2008-2013 monitoring efforts was reported as 80% for east side
transects and 91% for west side transects.
Figure 9. Bank structure at CREP site in Columbia CD.
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Figure 10. Low flow conditions along the Okanogan River adjacent to the CREP buffer.
Shading, and resulting temperature reduction from the CREP buffer is minimal under
these conditions. Mid-channel depths were frequently too deep to wade to safely collect
mid-channel canopy measurements. Photo taken from water’s edge of transect (in other
words, the CREP site is behind the photographer).

Financial Information
The Conservation Commission spent a total of $2,604,740 on CREP in Washington in
federal FY15. Financial information is drawn from enterprise reporting that pulls from the
Agency Financial Reporting System (AFRS) and an internal SCC financial database for
all SCC grants to districts. AFRS is a Washington State centralized hub for accounting
information that allows agencies to daily update their financial information to pay bills,
receive payments, reimburse travel and process other financial transactions. Expenses
include technical assistance (TA) to districts to pay for staff to manage projects and
promote the program, cost share for implementation, maintenance, beaver
management, cultural resources literature review and survey, work on projects out of
maintenance due to extenuating circumstances (e.g. fires), Practice Incentive Payment
(PIP) loans, and Commission expense. Table 4 shows how much was vouchered to
districts in three categories: TA, cost share and maintenance, and other expenses not
recorded under those headings (e.g. PIP). Note that several districts (Asotin, Palouse,
and Snohomish) received TA lump sums for the state 2016-2017 biennium so appear to
have relatively high levels of TA when, in actuality, they were paid in advance with a twoyear lump sum to grow their program through June, 2017. Figure 10 shows a map
comparing relative total amounts spent by district and locations of CREP sites. Table 5
shows Commission expenses. A summary of all state CREP costs by percentage (Table
6) shows that most (68%) funding went to TA. This is consistent with recent literature
(Elsworth, 2015) showing that watershed restoration on agricultural lands is more
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effective when conservation technicians have spent time to develop relationships and
build trust with landowners.
Figure 10. Map showing relative total expenses and CREP project locations by
Conservation District for Washington CREP during federal FY15.
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Table 4. Summary of CREP TA, Cost share and maintenance, and other expenses
vouchered by districts during federal FY15.

District
Asotin County
Central Klickitat
Clallam
Clark
Columbia
Cowlitz
Grays Harbor
Jefferson County
King
Kittitas County
Lewis County
Mason
Okanogan
Pacific
Palouse
Palouse-Rock
Pine
Pomeroy
Skagit
Snohomish
Thurston
Underwood
Wahkiakum
Walla Walla County
Whatcom
Whitman
Total

Technical
Cost Share and
Other
Total
Assistance Maintenance
$225,721
$27,567
$0
$253,288
$0
$0
$0
$0
$63,693
$5,532
$0
$69,225
$12,636
$0
$0
$12,636
$15,784
$925
$0
$16,709
$0
$0
$0
$0
$0
$98
$0
$98
$90,178
$28,046
$800
$119,024
$37,424
$9,881
$0
$47,305
$1,253
$3,096 $2,437
$6,785
$82,778
$10,940
$0
$93,718
$45,930
$74,992
$0
$120,922
$7,030
$0
$0
$7,030
$42,327
$5,832
$0
$48,159
$167,750
$0
$0
$167,750
$10,410
$0
$0
$10,410
$1,482
$0
$0
$1,482
$76,960
$12,003 $1,701
$90,664
$150,879
$79,991
$0
$230,869
$222,895
$23,346
$0
$246,240
$1,749
$193
$0
$1,942
$0
$0
$0
$0
$13,971
$4,577
$0
$18,548
$149,288
$0
$0
$149,288
$354,469
$395,224
$350
$750,043
$969
$20,554
$0
$21,523
$1,775,576
$702,794 $5,288
$2,483,658

Table 5. Summary of SCC CREP expenses in Federal FY15.
Item

Amount

Salaries and Wages

$79,967

Employee Benefits

$16,035

Professional Service Contracts
Goods and Other Services

$5,061
$15,410

Travel

$3,968

Capital Outlays

$641

Total

$121,082
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Table 6. Percentage of total budget in by type of expenditure. Technical assistance is
divided among districts relative to program size for staff time to administer and promote
the program and guide projects. Cost share and maintenance are the cost share match
(10%) with FSA, all maintenance and other on the ground contributions. Total to districts
the sum of the first two. SCC is all costs at SCC associated with implementation of the
program.
Category

Percent of Total

Technical Assistance

68.2%

Cost Share and Maintenance

27.0%

Total to Districts

95.4%

SCC

4.6%
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