APPENDICES
L-M
Appendix L – Social Science-Based Evaluation of Scott County’s Technical
Assistance and Cost Share Program
Appendix M – Sand Creek Near Channel Sediment Reduction Feasibility
Report

Sand Creek Targeted Watershed FINAL Grant Report

APPENDIX L
(Social Science-Based Evaluation of Scott County’s Technical Assistance and
Cost Share Program)

Sand Creek Targeted Watershed Grant Final Report

Appendix L

SOCIAL SCIENCE-BASED EVALUATION OF SCOTT COUNTY’S TECHNICAL
ASSISTANCE AND COST SHARE PROGRAM

Amit K Pradhananga, Ph.D.
and
Mae A. Davenport, Ph.D.
June 29, 2017

SOCIAL SCIENCE-BASED EVALUATION OF SCOTT COUNTY’S TECHNICAL ASSISTANCE AND COST
SHARE PROGRAM

A Final Technical Report
Prepared
for Scott County, Minnesota

Amit K. Pradhananga, Ph.D.
and
Mae A. Davenport, Ph.D.

June 29, 2017

Center for Changing Landscapes
Department of Forest Resources
College of Food, Agriculture and
Natural Resource Sciences
University of Minnesota
115 Green Hall
1530 Cleveland Avenue North
Saint Paul, MN 55108
115 Green Hall
1530 Cleveland Avenue North
Saint Paul, MN 55108
www.changinglandscapes.umn.edu
www.forestry.umn.edu

Acknowledgements
The authors would like to acknowledge and thank Scott County for their collaboration and support, and
especially Melissa Bokman, Paul Nelson, and Troy Kuphal for their invaluable assistance with study design.
We would also like to thank Karsten Lennartson, Abdimohsin Sahid, Jaren Peplinski, and Cody Venier for
their assistance with data entry. We are particularly grateful to the survey respondents. Cover image was
provided by Melissa Bokman, Scott County.
This project was funded by Scott County with portions of the funding provided by the Minnesota Pollution
Control Agency (MPCA) through a grant from the U.S. Environmental Protection Agency, Section 319
Nonpoint Source Management Fund; and portions from the Minnesota Board of Water and Soil Resources
(BWSR) through a Clean Water Fund grant. Its contents are solely the responsibility of the authors and do
not necessarily represent the views of the funders.

The University of Minnesota is committed to the policy that all persons shall have equal access to its
programs, facilities, and employment without regard to race, color, creed, religion, national origin, sex, age,
marital status, disability, public assistance status, veteran status, or sexual orientation
i

Contents

Acknowledgements .........................................................................................................................i
Summary .........................................................................................................................................1
Project Background ........................................................................................................................2
Methodology ...................................................................................................................................3
Findings...........................................................................................................................................4
I.

Respondent Profile ..................................................................................................................... 4

II.

Experience and Satisfaction with the Program ....................................................................... 8

III.

Motivations for Program Participation.................................................................................... 10

IV.

Perceptions of Financial Assistance Offered through the Program .................................. 11

V.

Beliefs about Conservation Practices .................................................................................... 13

VI.

Current and Future Conservation Actions ............................................................................. 18

VII. Beliefs about Water Resources ............................................................................................... 20
VIII. Participant Recommendations ................................................................................................ 22
IX.

Subgroup Comparison ............................................................................................................. 24

Discussion and Recommendations............................................................................................. 27
References .................................................................................................................................... 30
Appendices ................................................................................................................................... 32
Appendix A: Survey Questionnaire ................................................................................................. 33
Appendix B: Cover Letter ................................................................................................................. 46
Appendix C: Reminder Letter........................................................................................................... 48
Appendix D: Study Findings- Descriptive Statistics ..................................................................... 50
Appendix E: Study Findings- Subgroup Comparisons................................................................. 67

Summary
This report describes a social science-based evaluation of Scott County’s Technical Assistance and Cost Share
(TACS) program. This study was conducted by the Center for Changing Landscapes and the Department of
Forest Resources at the University of Minnesota. Data were collected through a self-administered mail
survey of 373 participants of Scott County’s Technical Assistance and Cost Share program.
Key Findings:
•

•
•
•
•
•

•

Overall, program participants are highly satisfied with various aspects of Scott County’s Technical
Assistance and Cost Share (TACS) program and the service provided by the Soil and Water
Conservation District (SWCD) staff
A majority of program participants are likely to work with SWCD staff in the future
Most program participants reported that the TACS program has inspired them to take conservation
action
Program participants recommended that staff provide frequent feedback about the program, raise
program awareness, reduce program complexity, and improve customer service
The biggest drivers of program participation appear to be environmental benefits of conservation
practices, participants’ emotional connection to the land, and conservation ethic
Availability of financial incentives was an important motivator for most respondents. A majority of
respondents believed that they are receiving the right amount of financial assistance to install
conservation practices and are willing to install practices again at the same level of financial
assistance
The biggest constraints to water resource conservation appear to be lack of personal financial
resources, equipment, community financial resources, and community leadership

Recommendations:
•
•
•

Continue to support the TACS program
Focus communication on the environmental benefits of conservation practices and appeal to
participants’ conservation ethic
Address individual and community-level constraints to water resource conservation
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Project Background
This report describes a social science-based evaluation of Scott County’s Technical Assistance and Cost Share
(TACS) program. This study was conducted by the Center for Changing Landscapes and the Department of
Forest Resources at the University of Minnesota.
Scott County’s TACS program provides financial and technical assistance to landowners to implement
conservation practices that protect and improve water quality. The program provides technical assistance
for almost any practice, incentive payments for four practices, and cost share for 20 practices.
The overall objective of this study was to examine participants’ perceptions of and experiences with Scott
County’s Technical Assistance and Cost Share program. Data were gathered through a self-administered
survey of program participants to answer six overarching research questions:
1. What are program participants’ experiences with and perceptions of the TACS program?
2. What are landowners’ motivations for their participation in the TACS program?
3. What are landowners’ perceptions of the practices implemented through the TACS program?
4. How likely are landowners to enroll in the TACS program in the future?
5. How do financial incentives (i.e., cost share) influence landowners’ decisions to participate in the
TACS program?
6. What recommendations do landowners have to improve the TACS program?
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Methodology
Data were collected through a self-administered mail survey of 373 participants of Scott County’s Technical
Assistance and Cost Share (TACS) program. A list of program participants was obtained from Scott County.
The list included landowners who have worked with the county’s Soil and Water Conservation District
(SWCD) staff between 2006 and 2016 to install a conservation practice on their property. The surveys were
administered from February to April, 2017.
The questionnaire was developed based on literature review and feedback from project partners. The survey
questionnaire included a variety of fixed-choice, scale, as well as open-ended questions. The questionnaire
inquired about program participants’ perceptions about the TACS program, their experiences working with
the SWCD staff, their motivations for enrolling in the TACS program, and their current and future use of
conservation practices. In addition, basic sociodemographic information and property characteristics were
also gathered. Several questions were adapted from survey instruments used in previous studies of
attitudes, beliefs and values of conservation behaviors (Davenport & Pradhananga, 2012; Davenport,
Pradhananga, & Olson, 2014; Pradhananga, Perry, & Davenport, 2014; Prokopy et al., 2009). Each
questionnaire was labeled with a unique identification number to track responses for subsequent mailings.
An adapted Dillman's (2014) Tailored Design Method was used to increase response rates. The survey was
administered in three waves: (1) the questionnaire (Appendix A) with a cover letter (Appendix B), and a selfaddressed, business reply envelope; (2) a replacement questionnaire with a reminder letter (Appendix C),
and business reply envelope; and (3) a third replacement questionnaire with cover letter and business reply
envelope.
Returned questionnaires were logged into the respondent database. Response data were numerically coded
and entered into a database using Microsoft Excel 2010. Statistical analyses were conducted using Statistical
Package for Social Sciences (SPSS release 21.0). Basic descriptive statistics were conducted to determine
frequency distributions and central tendency of individual variables. In addition, subgroup comparisons were
conducted between farmers and non-farmers for differences in their motivations for program participation,
experience and satisfaction with the program, and beliefs about conservation practices.
The survey also included an open-ended question that asked respondents for their recommendations to
improve their experience working with SWCD staff. The responses to this question were compiled and
analyzed using standard qualitative analysis techniques (Charmaz, 2014; Corbin & Strauss, 2008). Data were
analyzed using QSR Nvivo 11.0 data analysis software.
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Findings
Overall, 198 program participants completed the survey for a response rate of 60% (adjusted for 33 surveys
returned undeliverable). The study findings are organized into nine subsections. Complete statistics for all
survey questions in aggregate are presented in tabular form in Appendix D. Findings from subgroup
comparisons are presented in tabular form in Appendix E.

I.

Respondent profile

Respondents were asked a series of questions about their socio-demographic background and property
ownership characteristics.
A majority of respondents were male (85%) and not of Hispanic, Latino, or Spanish origin (99%). Almost all of
the respondents described their race as white (99%). Respondents ranged in age between 29 and 91. Over
half of the respondents (57%) had attained at least an associate or vocational degree. About half of the
respondents (50%) reported an annual household income of $100,000 or more (Table 1).
A vast majority of respondents (81%) reported that their property borders a ditch, stream, lake, or river.
Over half of the respondents (57%) used their property for agricultural production. Among respondents who
used their land for agricultural production, the number of acres in agricultural production ranged between 2
to 2100, with a mean of 254 acres. Close to half of the respondents (49%) reported that their income is not
dependent on agricultural production. Over three-fourths of respondents (79%) own and manage their own
land, and almost three-fourths of respondents make their own management decisions on their property.
Over one-third of respondents reported that their property had been damaged by the storms in 2014. Of the
respondents whose property was damaged by the storms in 2014, 73% reported that they had repaired the
damage (Table 2). Over half of the respondents (54%) own less than 40 acres of land. Among the
respondents who rent their land to others, over one-half (57%) rent out 40 or more acres (Table 3).
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Table 1. Respondents' sociodemographic characteristics
Socio-Demographic Characteristics
N Percent
Gender
Male
164
85.4
Female
28
14.6
Hispanic, Latino, or Spanish origin
Yes
1
0.5
No
186
99.5
Race*
White
189
99.5
Black or African American
0
0
Asian
0
0
American Indian or Alaska Native
0
0
Middle Eastern or North African
0
0
Native Hawaiian or Other Pacific Islander
0
0
Other (e.g., human)
1
0.5
Age
Median
62
Minimum
29
Maximum
91
Years lived in community
Median
40
Minimum
1.5
Maximum
89
Formal education
Did not finish high school
11
5.8
Completed high school
50
26.2
Some college but no degree
22
11.5
Associate or vocational degree
45
23.6
College bachelor’s degree
37
19.4
Some college graduate work
6
3.1
Completed graduate degree (MS or PhD)
20
10.5
Household income
Under $20,000
1
.6
$20,000-$49,999
24
14.4
$50,000-$74,999
30
18.0
$75,000-$99,999
29
17.4
$100,000-$149,999
44
26.3
$150,000-$199,999
21
12.6
$200,000-$249,999
3
1.8
$250,000-$299,999
2
1.2
$300,000 or more
13
7.8
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Questions
29, 36, 37, 38, 39, 40, and 41
*Respondents could give more than one response.
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Table 2. Respondents' property characteristics
Property Characteristics
N Percent
Land/property borders a ditch,
Yes
154
81.1
stream, lake, or river
No
36
18.9
Property used for agricultural
Yes
109
57.1
production
No
82
42.9
a
Acres in agricultural production
Mean
254.0
Median
100.0
Minimum
2.0
Maximum
2100.0
<40 acres
33
30.8
40 – 150 acres
33
30.8
151 – 500 acres
28
26.2
501 acres or more
13
12.1
Percent income dependent on
0%
88
49.4
land/property
>0% - 25%
38
21.3
>25% - <50%
4
2.2
50% or more
48
27.0
b
Ownership arrangement
I own and manage my own land
151
79.1%
I rent my land to another party
63
33.0%
I rent my land from another party
34
17.8%
Other (e.g., land trust)
6
3.1%
Management decisions on
I make own decisions
141
73.4
land/property
I leave it up to my renter
21
10.9
I leave it up to the landowner/property owner
0
0.0
I work together with renter/landowner to
30
15.6
make decisions
Property damage in 2014 storms
Yes
71
37.2
No
120
62.8
Repaired property damage
Yes
59
72.8
caused by 2014 storms
No
22
27.2
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Questions
30, 30a, 31, 32, 33, 34, and 35
a
Acres reported for respondents who use their land for agricultural production (n = 107)
b
Respondents could give more than one response
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Table 3. Respondents' property size

Size of property owned
Size of property rented out
Size of property rented

N
146
54
33

Median
20.3
50.0
200.0

Under
40
acres*
54.1
42.6
15.2

40 –150
acres
24.7
37.0
30.3

151 –500
acres
19.9
16.7
33.3

501 acres
or more
1.4
3.7
21.2

Other (e.g., land trust)
6
55.05
50.0
33.3
16.7
0.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 34
*Percent
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II.

Experience and satisfaction with the program

Respondents were asked a series of questions about their experience and satisfaction with the TACS
program. Respondents were asked to report how easy or difficult it was to work with the SWCD staff on a
five-point scale from “very easy” (1) to “very difficult” (5). A vast majority of respondents (82%) reported
that it was somewhat to very easy to work with SWCD staff (Appendix D, Table 1). Respondents were asked
to report how helpful different aspects of the SWCD assistance were. A vast majority of respondents
reported that planning/solution identification (89%), design and engineering (85%), financial assistance
(82%), and staking/construction oversight (80%) were moderately to very helpful aspects of the SWCD
assistance (Appendix D, Table 2). Respondents were also asked to report how well informed they were by
the SWCD staff about the conservation practices they installed. An overwhelming majority of respondents
(91%) reported that they were moderately to very informed about the conservation practices they installed
(Appendix D, Table 3).
Respondents were asked to rate a series of statements about their satisfaction with various aspects of the
TACS program on a five-point scale from “very dissatisfied” (-2) to “very satisfied” (+2). Overall, an
overwhelming majority of respondents (91%) were somewhat to very satisfied with the SWCD staff. Over
three-fourths of respondents were somewhat to very satisfied with the timeliness of
payments/reimbursements (78%), the types of conservation practices available to address their needs
(83%), and the amount of financial assistance offered (78%). A majority of respondents were also satisfied
with the length of their contract (59%) and flexibility of the program (61%) (Appendix D, Table 4, Figure 1).
Respondents were asked to rate the importance and quality of six service characteristics. Respondents rated
the importance of service characteristics on a five-point scale from “not at all” (0) to “extremely” (4).
Respondents rated the service they received on a five-point scale from “very poor” (-2) to “very good” (+2).
A majority of respondents (≥64%) rated all six listed service characteristics as very to extremely important.
On average, the three most important service characteristics for respondents were “polite/courteous”
(Mean = 3.49), “trustworthy” (3.47), and “knowledgeable” (Appendix D, Table 5). A vast majority of
respondents (≥86%) rated the quality of service they received in all six areas as good to very good (Appendix
D, Table 6).
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N ≥ 188
Flexibility of the program
The length of my contract (i.e., number of years)
The amount of money I contributed toward
using/maintaining the conservation practice
Opportunities to learn how to maintain
conservation practices
The amount of financial assistance offered for
the conservation practice(s) I installed
The types of conservation practices available to
address my needs
Timeliness of payments/reimbursements
Overall satisfaction with the SWCD staff
0%
Satisfied

20%

40%

Neither satisfied nor dissatisfied

60%

80%

100%

Dissatisfied

Figure 1. Respondents' satisfaction with aspects of the conservation assistance program
Respondents were asked to rate a series of statements regarding their beliefs about the assistance they
received from SWCD staff on a five-point scale from “strongly disagree” (-2) to “strongly agree” (+2). An
overwhelming majority of respondents (94%) somewhat to strongly agreed that the assistance from SWCD
staff is important to water conservation in Scott County. A vast majority of respondents somewhat to
strongly agreed that the assistance from SWCD staff has increased their knowledge of conservation practices
(86%) and their ability to protect water (83%). Over three-fourths of respondents somewhat to strongly
agreed that the assistance from SWCD staff has increased their knowledge of water resources (77%),
inspired them to use conservation practices in the future (78%), and increased their sense of responsibility
to protect water (76%). Almost one-third of respondents were unsure whether the assistance from SWCD
staff has inspired them to talk to others about conservation (31%) and work with others to protect water
(32%) (Appendix D, Table 7).
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III.

Motivations for program participation

Respondents were asked to rate a series of statements about their motivations for working with SWCD staff
on a five-point scale from “strongly disagree” (-2) to “strongly agree” (+2). Environmental benefits (e.g.,
controlling erosion, protecting water resources) and emotional attachment to the land appear to be
important motivators for respondents. An overwhelming majority of respondents somewhat to strongly
agreed that they worked with the SWCD staff because it helps control erosion (93%) and protects water
resources (95%). A vast majority of respondents (88%) somewhat to strongly agreed that they worked with
SWCD staff because of their emotional connection to the land. A vast majority of respondents also agreed
that they worked with SWCD staff because it helps protect groundwater (92%), improves wildlife habitat
(90%), contributes to the collective good (92%), and because it is the right thing to do (91%). While a vast
majority of respondents somewhat to strongly agreed that they worked with SWCD staff because they
received financial assistance to install practices (83%), most landowners were either unsure or disagreed
that the practice they installed increases yield (63%) (Appendix D, Table 8, Figure 2).

N ≥ 191

I worked with SWCD staff on my land because…
the practice I installed increases yield
others recommended I work with SWCD staff
I received financial assistance to install practices
it contributes to the collective good
it is the right thing to do
I am emotionally connected to my land
it helps protect water resources
it helps control erosion
0%
Agree

20%

Neither agree nor disagree

40%

Disagree

Figure 2. Respondents' motivations for working with SWCD staff on their land
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60%

80%

100%

IV.

Perceptions of financial assistance offered through the program

Respondents were asked a series of questions regarding their perceptions of financial assistance and their
likelihood of conservation practice adoption at various levels of financial assistance.
Respondents were asked about the amount
100%
N ≥ 183
of financial assistance they received from
the program to install conservation
80%
practices. About three-fourths of
respondents (74%) reported that they
received about the right amount of financial
60%
assistance to install conservation practices
(Appendix D, Table 9, Figure 3). Respondents
40%
were asked about the level of financial
assistance at which they would be willing to
install conservation practices again.
20%
Responses were coded as “at the same level
I receive now” (1), “less than I receive now”
0%
(2), and “more than I receive now” (3). A
Less than I
About the right
More than I
majority of respondents (63%) reported that
needed
amount
needed
they would be willing to install conservation
Figure 3. Respondents' perceptions about the amount of
practices again at the same level they
financial assistance they received to install practices
receive now. Almost one-third of
respondents (32%) also reported that they
100%
N ≥ 189
would be willing to install conservation
practices again if they receive more than
they do now (Appendix D, Table 10, Figure
80%
4).
Respondents were also asked to rate the
likelihood of conservation practice adoption
at various levels of financial assistance (i.e.,
0%, 25%, 50%, 75%, and 90%). Overall,
respondents were more likely to install
conservation practices at higher levels of
financial assistance. An overwhelming
majority of respondents (93%) reported that
they are somewhat to very likely to install
conservation practices at 90% financial
assistance. A vast majority of respondents
are also likely to install practices at 75%

60%
40%
20%
0%
Less than I
receive now

At the same level
I receive now

More than I
receive now

Figure 4. Respondents' preference of the amount of financial
assistance to install conservation practices in the future
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financial assistance. A little over half of the respondents (52%) are likely to install practices at 50% financial
assistance. Over three-fourths of respondents were either unsure or unlikely to install conservation practices
at 25% (76%) or 0% (81%) financial assistance (Appendix D, Table 11, Figure 5).
N ≥ 182
100%
80%
60%
40%
20%
0%
0

25%

50%
Percent financial assistance

75%

90%

Percent of respondents likely to install conservation practices

Figure 3. Percent of respondents likely to install conservation practices at various levels of financial
assistance
Respondents were asked to rate two statements regarding their willingness to pay for conservation practices
on a five-point scale from “strongly disagree” (-2) to “strongly agree” (+2). Almost two-thirds of respondents
(65%) somewhat to strongly agreed that they are willing to contribute more toward maintaining
conservation practices. A little over half of the respondents (53%) somewhat to strongly agreed that they
are willing to use SWCD technical assistance and install conservation practices regardless of the amount of
financial assistance they receive (Appendix D, Table 12).
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V.

Beliefs about conservation practices

Respondents were asked a series of questions about their experiences with and perceptions of conservation
practices implemented through the program.
Ease of practice use
Respondents were asked to rate the ease or difficulty of using nine conservation practices on a five-point
scale from “very difficult” (-2) to “very easy” (+2). On average, respondents rated native grasses (Mean =
0.65), filter strips (Mean = 0.61), and grassed waterways (Mean = 0.59) as the easiest practices to use. Over
half of the respondents reported that it was somewhat to very easy to use native grasses (57%), filter strips
(56%), and grassed waterways (55%). Most respondents reported that they were either unsure or that it was
somewhat to very difficult to use practices such as conservation tillage (50%), water and sediment control
basins (58%), cover crops (62%), and lakeshore restoration/stabilization (69%) (Appendix D, Table 13).
Respondents were asked to rate three statements regarding their beliefs about the conservation practices
they installed on a five-point scale from “strongly disagree” (-2) to “strongly agree” (+2). Most respondents
somewhat to strongly agreed that the practices they installed were compatible with their business plan
(60%), were the easiest practices for them to install (63%), and were the practices they had a lot of
knowledge about (58%) (Appendix D, Table 14).
Importance of practice outcomes and effectiveness of conservation practices
Respondents were asked to rate the importance of 11 practice outcomes on a five-point scale from “very
unimportant” (-2) to “very important” (+2). Respondents were then asked to rate the effectiveness of the
practices they installed in attaining those outcomes on a five-point scale from “very ineffective” (-2) to “very
effective” (+2). Overall, the three most important practice outcomes were reducing soil erosion (Mean =
1.72), protecting groundwater (Mean = 1.68), and improving water quality (Mean = 1.68) (Figure 4).
Reducing water runoff (95%), freedom in making decision on their land/farm (90%), maintaining their way of
life (87%), and improving wildlife habitat (88%) were somewhat to very important outcomes of conservation
practices for a vast majority of respondents. Increasing yield was an important outcome for fewer
respondents (58%) (Appendix D, Table 15). A vast majority of respondents believed that the practices they
installed were somewhat to very effective at reducing soil erosion (86%), reducing water runoff (86%),
protecting groundwater (83%), improving water quality (84%), and improving wildlife habitat (76%). Most
respondents also believed that the practices they installed were effective in maintaining their way of life
(70%), and in “freedom in making decisions on their land/farm” (75%) (Appendix D, Table 16).
Respondents were asked to rate the extent to which they believe the use of conservation practices on their
land will have an effect on several conditions or values. Responses were coded on a five-point scale from
“worsen greatly” (-2) to “improve greatly” (+2). A vast majority of respondents believed that the use of
conservation practices on their land will somewhat to greatly improve soil erosion (89%), water runoff
(87%), wildlife habitat (79%), water quality (84%), and groundwater (82%). Overall, respondents also
believed that the use of conservation practices will have a positive effect on several values. Most
respondents believed that the use of conservation practices will somewhat to greatly improve their way of
13

life (69%), their freedom to make decision on their land/farm (69%), and their ability to “maintain the legacy
of their farm” (61%). Most respondents (62%) also believed that the use of conservation practices will
improve the value of their land. Over half of the respondents (54%) believed that the use of conservation
practices will have no effect on yield (Appendix D, Table 17).

14

N ≥ 180
Reducing soil erosion
Protecting groundwater
Improving water quality
Reducing water runoff
Freedom in making decisions on my land/farm
Maintaining my way of life
Improving wildlife habitat
Reducing nutrient loss from my farm/property
Improving quality of life in my community
Maintaining the legacy of my farm
Increasing yield
0 Neutral/
Neutral

1
Importance

Effectiveness

Figure 4. Importance of practice outcomes and effectiveness of conservation practices
Importance measured on a five-point scale from “very unimportant” (-2) to “very important” (+2)
Effectiveness measured on a five-point scale from “very ineffective” (-2) to “very effective” (+2)
15

Very important/
Very effective

2

Ability and efficacy of practice use
Respondents were asked a series of questions about their own ability and the ability of other
landowners/farmers to use conservation practices.
Respondents were asked to rate three statements about knowledge and skills, financial resources, and
equipment needed to use conservation practices on a five-point scale from “strongly disagree” (-2) to
“strongly agree” (+2). A vast majority of respondents (82%) somewhat to strongly agreed that they have the
knowledge and skills to use conservation practices on their land. However, fewer respondents agreed that
they have the financial resources (50%) and equipment (39%) needed to use conservation practices
(Appendix D, Table 18).
Respondents were asked to rate their own and other landowner/farmers’ capability to use nine conservation
practices on a five-point scale from “not at all capable” (0) to “very capable” (4). A majority of respondents
believed that they are moderately to very capable of using practices such as native grasses (81%), grassed
waterways (71%), filter strips (68%), and water and sediment control basins (61%). Most respondents
reported that they are not at all capable of using “lakeshore restoration/stabilization” (56%) (Appendix D,
Table 19, Figure 5). Most respondents believed that other landowners/farmers are somewhat to very
capable of using all nine conservation practices listed. Over three-fourths of respondents believed that other
landowners/farmers are somewhat to very capable of using practices such as filter strips (80%), conservation
tillage (76%), and grassed waterways (76%) (Appendix D, Table 20, Figure 5).
Respondents were also asked about the effect of socio-structural factors (e.g., farm insurance programs,
input prices, regulations) on their ability to use conservation practices. Respondents rated a series of 11
factors on a five-point scale from “detracted greatly” (-2) to “added greatly” (+2). Overall, respondents were
mostly unsure of the effect of socio-structural factors on their ability to use conservation practices. Over
one-third of respondents (41%) believed that financial assistance added somewhat to greatly to their ability
to use conservation practices. A vast majority of respondents were unsure about the effects of farm
insurance programs (90%), competition among farmers (78%), markets for alternative crops (80%), and high
input prices (70%) on their ability to use conservation practices (Appendix D, Table 21).
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N ≥ 155
Lakeshore restoration/stabilization
Conservation tillage
Alternative tile inlets (e.g., rock inlets)
Streambank stabilization
Cover crops
Filter strips
Water and sediment control basins
Grassed waterways
Native grasses
0 Not at all
capable
Self-efficacy

1

2

Very
3
capable

Collective efficacy

Figure 5. Respondents' average rating of self and collective efficacy (i.e., capability) to use conservation
practices
Self and collective efficacy measured on a five-point scale from “not at all capable” (0) to “very capable” (3)
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VI.

Current and future conservation actions

Respondents were asked to report the extent to which they currently use nine conservation practices on
their land on a five-point scale from “not at all” (0) to “in all possible locations” (4). Overall, the three most
widely used practices were native grasses (Mean = 2.11), filter strips (Mean = 2.10), and grassed waterways
(Mean = 1.80). Over two-thirds of respondents use practices such as native grasses (78%), filter strips (67%),
and grassed waterways (67%) on at least one to a few locations on their land. Over half of the respondents
also use water and sediment control basins (54%) and conservation tillage (51%) on at least one to a few
locations on their land. A majority of respondents do not use practices such as streambank stabilization
(58%), cover crops (55%), alternative tile inlets (60%), and lakeshore restoration/stabilization (75%)
(Appendix D, Table 22).
Respondents were asked to report the extent to which they intend to use nine conservation practices on a
five-point scale from “most certainly will not” (-2) to “most certainly will” (+2). A majority of respondents
(62%) reported that they probably to most certainly will use native grasses on their land in the next 12
months. Over half of the respondents also reported that they probably or most certainly will use grassed
waterways (53%) and filter strips (52%). A majority of respondents reported that they were either uncertain
or that they probably to most certainly will not use practices such as lakeshore restoration/stabilization
(81%), alternative tile inlets (78%), and streambank stabilization (68%) (Appendix D, Table 23, Figure 6).
Respondents were also asked about their likelihood of future conservation work with SWCD on a five-point
scale from “very unlikely” (-2) to “very likely” (+2). A vast majority of respondents reported that they are
somewhat to very likely to work with SWCD in the future (90%), recommend working with SWCD to other
landowners (86%), and talk to others about working with SWCD (82%) (Appendix D, Table 24).
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N ≥ 167
Lakeshore restoration/stabilization
Alternative tile inlets (e.g., rock inlets)
Streambank stabilization
Cover crops
Water and sediment control basins
Conservation tillage
Filter strips
Grassed waterways
Native grasses
0%

20%

Will

Uncertain

40%

60%

80%

100%

Will not

Figure 6. Respondents' intentions to adopt conservation practices on their land in the next 12 months
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VII.

Beliefs about water resources

Respondents were asked to rate their familiarity with water resource issues in Scott County on a five-point
scale from “not at all familiar” (1) to “very familiar” (5). Over half of the respondents (59%) indicated that
they were moderately to very familiar with water resource issues in Scott County (Appendix D, Table 25).
Respondents were also asked to rate water quality in the stream, lake, or river closest to them and in Scott
County on a five-point scale from “very poor” (1) to “very good” (5). Over three-fourths of respondents rated
water quality in the lake, river, or stream closest to them (81%) and in Scott County (77%) as fair to very
good (Appendix D, Table 26).
Respondents were also asked to rate a series of statements regarding their beliefs about water resource
protection on a five-point scale from “strongly disagree” (-2) to “strongly agree” (+2). An overwhelming
majority of respondents agreed that it is important to protect water resources (99%). A vast majority also
agreed that it is their personal responsibility to make sure that what they do on their land does not
contribute to water resource problems (97%) and that it is their personal responsibility to help protect water
resources (95%). Over three-fourths of respondents (78%) also agreed that people who are important to
them expect them to use conservation practices on their land. A majority of respondents agreed that
landowners in their community have the ability to work together to change land use practices (73%). Fewer
respondents agreed that their community has the leadership (52%) and financial resources (44%) it needs to
protect water resources (Appendix D, Table 27, Figure 7).
Respondents were asked to rate three statements about their personal norms for water protection on a fivepoint scale from “strongly disagree” (-2) to “strongly agree” (+2). An overwhelming majority of respondents
agreed that they feel a personal obligation to protect water resources (97%) and use conservation practices
on their land (89%) (Appendix D, Table 28).
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N ≥ 184
100%
80%
60%
40%
20%
0%
I have the
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financial
knowledge and
personal
responsibility skills I need to resources I
need to use
use
to help protect
conservation conservation
water
practices on practices on
resources
the land.
the land

Agree

I have the My community My community
has the
has the
equipment I
financial
leadership it
need to use
resources it
needs to
conservation
needs to
practice(s). protect water
protect water
resources
resources

Neither agree nor disagree

Disagree

Figure 7. Respondents' beliefs about water resource protection and conservation practices
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VIII.

Participant recommendations

The survey included an open-ended question that asked respondents for their recommendations to improve
the TACS program. Respondents offered four broad recommendations (Table 4):
i.

Provide frequent feedback
Respondents recommended that program staff monitor project progress and provide feedback
about costs of implementation, effectiveness of practices, and if additional steps are needed to
address any ongoing concerns. Respondents also recommended that staff schedule frequent
one-on-one, follow-up meetings (e.g., annually) with participants to answer questions and share
information about the program.

ii.

Raise program awareness and improve communication
Respondents recommended that program staff raise awareness of the program through one-onone conversations, community meetings, and fliers. Respondents suggested that program staff
should communicate frequently with program participants, particularly at the onset of a project.
Respondents also wanted more information about practice implementation and maintenance,
including information about contractors who can help implement practices.

iii.

Reduce program complexity
Respondents reported that the process of working with government regulations is
“cumbersome”. One respondent suggested reducing contract length from 10 to 5 years. Another
respondent recommended that the process could be simplified by reducing the number of forms
participants have to complete. One respondent suggested improving timeliness of payments
after project completion.

iv.

Improve customer service
Respondents suggested hiring more staff to work directly with landowners. Respondents
mentioned that staff should be knowledgeable about other programs (e.g., USDA programs).
Other ways to improve the experience for participants were for staff to be timely and prepared
during their visits.
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Table 4. Respondents' recommendations to improve their experience working with the SWCD staff
Themes
Descriptors
Provide frequent feedback
• Monitor project progress
•
•

Raise program awareness and improve
communication

•

•
•
•
•
•
Reduce program complexity

•
•
•
•
•

Improve customer service
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Provide feedback on project progress and
costs of implementation
Schedule annual personal visits to provide
more information about program and
answer participant questions
Engage in one-on-one conversations with
landowners and host community meetings
to provide information about the program
Use fliers to advertise services available
through the program
Provide information about contractors
that can help implement practices
Communicate frequently with landowners
especially at the onset of the project
Provide more information about practice
maintenance
Improve communication lines within and
across organizations
Reduce contract length
Reduce the number of forms
Improve timeliness of payments
Hire more staff
Knowledgeable, timely and prepared staff

IX.

Subgroup comparison

There were some notable differences between respondents who use their land for agricultural production
(i.e., farmers) and respondents who do not use their land for agricultural production (i.e., non-farmers). On
average, farmers (Mean = 48) reported having lived in the community longer than non-farmers (Mean = 28.6
years) (Appendix E, Table 2). A greater proportion of farmers (47%) reported property damage from the
2014 storms than non-farmers (25%) (Appendix E, Table 3, Figure 8).
Farmers and non-farmers differed in their perceptions about the ease or difficulty of working with SWCD
staff. Farmers (Mean = 1.90) reported to a greater extent that it was difficult to work with SWCD staff than
non-farmers (Mean = 1.34). Some notable differences emerged between farmers and non-farmers in their
level of satisfaction with the program. Overall, non-farmers (Mean = 1.69) were more satisfied with the
SWCD staff than farmers (Mean = 1.31) (Appendix E, Table 4). Significant differences between farmers and
non-farmers were also found in the importance and rating of service characteristics. Non-farmers (Mean =
3.61) placed greater importance on knowledgeable staff than farmers (Mean = 3.41). In terms of quality of
service received, non-farmers (Mean = 1.73) were more likely to rate “knowledgeable” staff higher than
farmers (Mean = 1.40) (Appendix E, Table 5).
Farmers and non-farmers also differed in their motivations for working with SWCD staff. Non-farmers
agreed to a greater extent that they worked with SWCD staff on their land because it contributes to the
collective good (Non-farmer mean = 1.70, Farmer mean = 1.32), helps protect water resources (Non-farmer
mean = 1.78, Farmer mean = 1.48), helps improve wildlife habitat (Non-farmer mean = 1.76, Farmer mean =
1.31), and contributes to quality of life in their community (Non-farmer mean = 1.50, Farmer mean = 1.17)
(Appendix E, Table 6).
Some notable differences emerged between farmers and non-farmers in the importance of practice
outcomes and effectiveness of conservation practices. Farmers placed greater importance on outcomes such
as reducing nutrient loss from farm/property (Farmer mean = 1.54, Non-farmer mean = 1.18), increasing
yield (Farmer mean = 1.21, Non-farmer mean = 0.24), maintaining the legacy of their farm (Farmer mean =
1.42, Non-farmer mean = 0.77), and freedom in making decisions on their land/farm (Farmer mean = 1.68,
Non-farmer mean = 1.33). Non-farmers placed greater importance on improving wildlife habitat (Non-farmer
mean = 1.73, Farmer mean = 1.18) than farmers (Appendix E, Table 7).
Farmers and non-farmers also differed in their perceived self-efficacy and collective efficacy to use
conservation practices. Farmers believed to a greater extent that they are capable of using conservation
practices such as filter strips (Farmer mean = 2.18, Non-farmer mean = 1.50), grassed waterways (Farmer
mean = 2.22, Non-farmer mean = 1.75), alternative tile inlets (Farmer mean = 1.62, Non-farmer mean =
0.99), cover crops (Farmer mean = 1.86, Non-farmer mean = 1.06), and conservation tillage (Farmer mean =
2.00, Non-farmer mean = 0.96) than non-farmers. Non-farmers believed to a greater extent that other
landowners and farmers are capable of using conservation practices including native grasses (Non-farmers
mean = 2.26, Farmers mean = 1.88) and lakeshore restoration/stabilization than farmers (Non-farmers mean
= 1.89, Farmers mean = 1.41) (Appendix E, Table 8).
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There were significant differences between farmers and non-farmers in their likelihood of future action and
willingness to pay for conservation practices. Non-farmers were more likely to recommend working with
SWCD to other landowners (Non-farmers mean = 1.77, Farmers mean = 1.19) and talk to others about
working with SWCD than farmers (Non-farmers mean = 1.62, Farmers mean = 1.00). Non-farmers (Mean =
0.55) also agreed to a greater extent that they are willing to contribute more toward maintaining
conservation practices than farmers (Mean = 0.33) (Appendix E, Table 9).
Finally, farmers and non-farmers differed in their sense of personal responsibility and personal norms for
water resource protection. Non-farmers agreed to a greater extent that it is their personal responsibility to
help protect water resources (Non-farmers mean = 1.77, Farmers mean = 1.45), and make sure that what
they do on their land does not contribute to water resource problems (Non-farmers mean = 1.85, Farmers
mean = 1.53). Non-farmers also agreed to a greater extent that they feel a personal obligation to maintain
their land/farm in a way that does not contribute to water resource problems (Non-farmers mean = 1.75,
Farmers mean = 1.51), and protect water resources (Non-farmers mean = 1.79, Farmers mean = 1.56)
(Appendix E, Table 10, Figure 8).
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Non-farmers
(n = 82)

Farmers
(n = 109)
•
•
•
•
•
•
•
•
•
•
•

Lived longer in the community
More likely to have experienced property damage from 2014
storms
Find it more difficult to work with SWCD staff than non-farmers
Lower levels of satisfaction with the SWCD staff and flexibility of
the program than farmers
Place greater importance on knowledgeable staff and rate the
quality of knowledgeable staff higher than non-farmers
Less likely to be motivated to work with SWCD staff because it
contributes to collective good, quality of life, helps improve
wildlife habitat, and protects water resources
Place greater importance on increasing yield, reducing nutrient
loss from farm, maintaining legacy of farm, and freedom in
making decisions
More likely to believe in their capability to use practices such as
filter strips, cover crops, and conservation tillage
Less likely to believe in the capability of others to use practices
such as native grasses and lakeshore restoration/stabilization
Less likely to work with SWCD in the future
Less likely to feel a sense of personal responsibility and norms
to protect water resources

•
•
•
•
•
•

•
•
•
•
•

Lived in the community for fewer years than farmers
Less likely to have experienced property damage from
2014 storms
Find it easier to work with SWCD staff than farmers
Greater levels of satisfaction with the SWCD staff and
flexibility of the program than farmers
Lower importance on knowledgeable staff and rate the
quality of knowledgeable staff lower than non-farmers
More likely to be motivated to work with SWCD staff
because it contributes to collective good, quality of life,
helps improve wildlife habitat, and protects water
resources
Place greater importance on improving wildlife habitat
Less likely to believe in their capability to use practices
such as filter strips, cover crops, and conservation tillage
More likely to believe in the capability of others to use
practices such as native grasses and lakeshore
restoration/stabilization
More likely to work with SWCD in the future
More likely to feel a sense of personal responsibility and
norms to protect water resources

Figure 8. Differences between farmers and non-farmers
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Discussion and Recommendations
This project’s aim was to provide a social science-based evaluation of Scott County’s Technical Assistance
and Cost Share (TACS) program. Specifically, we documented program participants’ perceptions of and
experiences with the program, their motivations for program participation, and their perceptions of the
practices implemented through the program. We believe the study findings will inform and enhance future
water resource programming in Scott County, Minnesota. The following conclusions and recommendations
are based on a synthesis of survey findings.
1.

Continue to support the TACS program

Overall, most respondents were highly satisfied with the assistance they received from the SWCD staff. Most
respondents were satisfied with the types of conservation practices available through the program, the
amount of financial assistance offered, the timeliness of payments, and the opportunities to learn how to
maintain conservation practices. Most respondents also seemed highly satisfied with the service provided by
SWCD staff. An encouraging finding for water resource managers in the area is that most respondents are
highly likely to work with SWCD staff in the future. However, there were important differences between
farmers and non-farmers in their perceptions of the program. While satisfaction levels were generally high,
farmers were less satisfied with SWCD staff than non-farmers. In particular, farmers were less satisfied with
the flexibility of the program than non-farmers.
Survey findings indicate that the conservation assistance provided by SWCD staff increased participants’
knowledge, sense of responsibility, and ability related to water resource conservation. Most respondents
also reported that the assistance from SWCD staff inspired them to take conservation action (e.g., use
conservation practices). Thus, resource managers in the area should continue to support and improve the
TACS program. Survey respondents made some four key recommendations to improve the program: 1)
provide frequent feedback to program participants, 2) raise awareness of the program, 3) reduce program
complexity, and 4) improve customer service. Program participants recommended that staff communicate
with them more frequently during the onset of a project and conduct more follow-ups and check-ins after
practices have been installed. Program participants prefer one-on-one meetings and personal visits as a
mode of communication. Resource managers should also reduce program complexity by streamlining the
program and simplifying requirements. Providing more flexibility seems particularly important for farmers.
Some strategies suggested by survey respondents were reducing contract length, and improving timeliness
of payments. Finally, as the program grows, there may be a need to hire more staff to maintain strong oneon-one relationships with program participants.
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2.
Focus communication on environmental benefits of practices and appeal to participants’
conservation ethic
Study findings suggest that respondents were motivated to work with SWCD staff because of the
environmental benefits (e.g., controlling soil erosion, protecting water resources) of the program, their
emotional connection to the land, and their conservation ethic. Most respondents placed a great deal of
importance on environmental benefits of conservation practices such as reducing soil erosion and water
runoff, protecting groundwater, and improving water quality and wildlife habitat. Most respondents are also
aware of the connections between conservation practices and the environmental benefits they provide.
Most respondents believed that conservation practices improve environmental conditions such as soil
erosion, water runoff, wildlife habitat, and water quality. Respondents also believed that conservation
practices are effective at providing environmental benefits.
Most respondents appear to be motivated by their emotional connection to the land and place a great deal
of importance on values such as freedom in decision making, and maintaining the legacy of their farm.
Respondents also believe that the use of conservation practices align with their values. Most respondents
are also motivated by their conservation ethic. Doing the right thing, contributing to the collective good, and
being part of a larger effort to protect water are important motivators for program participants. Further, an
overwhelming majority of respondents feel a sense of personal obligation to protect water resources. Most
respondents also see conservation as part of their self-identity. Again, survey respondents’ motivators varied
between subgroups of farmers and non-farmers. Non-farmers in particular are more likely to be motivated
to participate in the program because of the environmental benefits of conservation practices, and their
conservation ethic.
These findings suggest that communication and outreach campaigns that highlight the environmental
benefits of conservation practices are likely to be successful. Programs should also appeal to the
conservation ethic of landowners in the area. Norm-based strategies such as personal commitments, goalsetting, and benchmarking may be particularly effective (e.g., Abrahamse, Steg, Vlek, & Rothengatter, 2005;
De Snoo, Lokhorst, Van Dijk, Staats, & Musters, 2010). Personal commitment (e.g., to participate in the TACS
program) in the form of a written or verbal pledge can establish personal norms of conservation action. This
strategy can be particularly useful if combined with goal-setting (e.g., I pledge to participate in the TACS
program in the next 12 months to establish filter strips along the ditch on my land). Commitment is
frequently used with benchmarking (i.e., tailored feedback) (e.g., De Snoo et al., 2010). Providing tailored
feedback about farm conditions, local water quality, and the effectiveness of conservation practices can
reinforce conservation as a community norm, and encourage landowners to use practices on their property.
One caveat to these recommendations, however, is the need to address the economics of conservation
practices. While increasing yield was not a significant motivator for most respondents, the availability of
financial incentive was an important motivator. A majority of respondents believed that they are receiving
the right amount of financial assistance to install conservation practices and are willing to install practices
again at the same level of financial assistance. Most respondents are also willing to contribute more toward
maintaining conservation practices. Not surprisingly, respondents are more likely to install conservation
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practices at higher levels of financial assistance. These findings suggest that financial incentives are an
important driver of practice adoption. However, for most respondents, current levels of financial assistance
may be adequate.
3.

Address individual and community-level constraints to water resource conservation

The primary constraints to water resource conservation are lack of personal financial resources, equipment,
community financial resources, and community leadership. A majority of respondents believe that it is their
personal responsibility to protect water resources, and have the knowledge and skills to use conservation
practices. However, they are constrained by the lack of financial resources and equipment. Further, study
findings show that availability of financial incentives is an important motivator for most respondents.
Programs such as Scott County’s TACS program that provide financial assistance to landowners can help
reduce the uncertainty and risk associated with adopting a new practice. Support is also needed in making
equipment available through rental agreements or reduced rate trial periods.
Most respondents perceive that their community lacks the financial resources and leadership to address
water issues. Leadership development programs, training, and information-exchange forums that bring
landowners together may be useful strategies. Highlighting and promoting local success stories of water
conservation can demonstrate to landowners that others in their community including farmers and local
decision makers are taking actions to address water pollution. Conservation success stories, demonstration
sites, and field days are also ways of highlighting the effectiveness of conservation practices in improving
water resources.
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[Date]
[First Name] [Last Name]
[Street Address]
[City] [State] [Zip code]
Scott County Local Soil and Water Conservation District (SWCD) Conservation Assistance Survey
Information and Consent Form

Dear [First Name] [Last Name],
I am writing to ask for your help in a study about your experience working with the Scott County Soil and
Water Conservation District (SWCD) office. The study is being conducted by Amit Pradhananga, Department
of Forest Resources, University of Minnesota in partnership with Scott County Watershed Management
Organization. I am contacting you because you have worked with SWCD staff in the past to install
conservation practices on your property, and we believe you have an important perspective to share on the
future of your community and its water resources.
The findings from this study will be used to help resource managers and community leaders better
understand landowners’ views and to improve conservation programming in Scott County. Your input will
inform water and land management decisions in Scott County. We really appreciate you taking the time to
help us with this study. It should take you only about 20 minutes to complete the questionnaire.
This survey is voluntary and completely confidential. The risks of participating in this study are minimal.
There are no direct benefits to you for participating in this study. You are free to withdraw at any time.
Completion of this survey indicates your voluntary consent to participate. Your decision to participate will
not affect your current or future relationship with the University of Minnesota. The ID # on the front page of
your survey is used to help us track mailings and will ensure that your name is never affiliated with your
responses. Please answer the questions as completely as possible. Once you have completed the
questionnaire, fold it in thirds and mail it back in the enclosed self-addressed, postage-paid envelope.
We would be happy to answer any questions or listen to any comments you may have about this study.
Please feel free to contact me by phone at 612-624-6726, or by email at prad0047@umn.edu.
I hope you enjoy completing the questionnaire and I look forward to receiving your response.
Sincerely,

Amit Pradhananga
Research Associate
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Appendix C: Reminder Letter
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[Date]June 29, 2017
[First Name] [Last Name]
[Street Address]
[City] [State] [Zip code]
Dear [First Name] [Last Name],
A few weeks ago I sent you a questionnaire that asked about your experience working with the Scott County
Soil and Water Conservation District (SWCD) office. If you have already returned your questionnaire, thank
you for your response. We sincerely appreciate your input!
If you have not yet responded, I am writing again because of the importance of your participation to the
study and its intended outcomes. It should take you only about 20 minutes to complete the questionnaire.
We want to ensure that your opinions are represented, too!
The study is being conducted by Amit Pradhananga, Department of Forest Resources, University of
Minnesota in partnership with Scott County Watershed Management Organization. Your input will inform
water and land management decisions in Scott County. We really appreciate you taking the time to help us
with this study.
This survey is voluntary and completely confidential. The ID # on the front page of your survey is used to
help us track mailings and will ensure that your name is never affiliated with your responses. Please answer
the questions as completely as possible. Once you have completed the questionnaire, fold it in thirds and
mail it back in the enclosed self-addressed, postage-paid envelope.
We would be happy to answer any questions or listen to any comments you may have about this study.
Please feel free to contact me by phone at 612-624-6726, or by email at prad0047@umn.edu.
I hope you enjoy completing the questionnaire and I look forward to receiving your response.
Sincerely,

Amit Pradhananga
Research Associate

49

Appendix D: Study Findings- Descriptive Statistics
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Table 1. Respondents' ease or difficulty in working with SWCD staff
Response
N
Percent Mean*
Very easy
115
63.2
Somewhat easy
35
19.2
Neither easy nor
15
8.2
1.67
difficult
Somewhat difficult
12
6.6
Very difficult
5
2.7
Total
182
100.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 6
*Responses based on a 5-point scale from very easy (1) to very difficult (5)

Very

Moderately

Slightly

Not at allb

Table 2. Respondents’ perceptions about the helpfulness of the following aspects of SWCD assistance

Mean* SDa
Planning/solution identification
191
2.49 0.77
2.6
8.9
25.1 63.4
Design and engineering
188
2.39 0.84
3.7 11.7
26.6 58.0
Financial assistance offered
191
2.31 0.90
5.8 12.6
26.2 55.5
Staking/construction oversight
185
2.27 0.96
7.6 13.0
24.3 55.1
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 7
*Responses based on a 4-point scale from not at all (0) to very (3)
a
SD=Standard deviation
b
Percent
N

Table 3. Respondents' perception about how well informed they were by SWCD staff about the conservation
practices they installed
Response
N
Percent Mean*
Not at all informed
3
2.0
Slightly informed
11
7.5
2.54
Moderately informed
36
24.5
Very informed
97
66.0
Total
147
100.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 10
*Responses based on a 4-point scale from not at all informed (0) to very informed (3)
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Very satisfied

Somewhat
satisfied

SD a

Neither satisfied
nor dissatisfied

Mean*

Somewhat
dissatisfied

N

Very
dissatisfiedb

Table 4. Respondents' satisfaction with aspects of conservation assistance

Overall satisfaction with the SWCD
192
1.48 0.91
2.6
3.1
3.6 24.5
66.1
staff
Timeliness of
191
1.26 0.94
1.6
2.1
18.3 24.6
53.4
payments/reimbursements
The types of conservation practices
194
1.13 0.97
3.1
4.1
9.8 42.8
40.2
available to address my needs
The amount of financial assistance
offered for the conservation
192
1.07 1.07
4.2
5.2
13.0 34.4
43.2
practice(s) I installed
Opportunities to learn how to
188
0.95 0.97
2.7
4.3
20.2 41.0
31.9
maintain conservation practices
The amount of money I contributed
toward using/maintaining the
191
0.87 1.01
2.1
7.9
22.0 37.2
30.9
conservation practice
The length of my contract (i.e.,
188
0.74 1.01
1.6
9.0
30.9 30.9
27.7
number of years)
Flexibility of the program
191
0.66 1.08
4.7
8.9
25.7 37.2
23.6
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 8
*Responses based on a 5-point scale from very dissatisfied (-2) to very satisfied (+2)
a
SD=Standard deviation
b
Percent
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Extremely

Very

SD a
0.71
0.79
0.84
1.03

Moderately

Mean*
3.49
3.47
3.38
2.95

Somewhat

N
190
191
191
192

Not at allb

Table 5. Respondents' perceived importance of service characteristics when working with SWCD staff

Polite/courteous
0.0
2.1
6.3 32.1
59.5
Trustworthy
0.5
3.7
4.2 31.4
60.2
Knowledgeable
1.0
3.7
6.3 34.0
55.0
Responsive to my needs/interests
4.7
4.7
13.5 44.8
32.3
Considerate of my property
190
2.95 1.02
4.2
4.2
16.3 42.6
32.6
management needs
Considerate of my business needs
185
2.68 1.12
6.5
8.1
21.1 40.0
24.3
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 9
*Responses based on a 5-point scale from not at all (0) to extremely (4)
a
SD=Standard deviation
b
Percent

Very good

Good

SD a
0.57
0.76
0.74
0.90

Fair

Mean*
1.71
1.57
1.54
1.32

Poor

N
188
189
189
189

Very poorb

Table 6. Respondents' rating of service characteristics when working with SWCD staff

Polite/courteous
0.0
0.5
4.3 18.6
76.6
Trustworthy
1.1
1.6
5.3 23.8
68.3
Knowledgeable
1.1
1.1
5.3 28.0
64.6
Responsive to my needs/interests
2.1
3.2
6.9 36.5
51.3
Considerate of my property
186
1.32 0.85
1.1
2.7
10.8 34.4
51.1
management needs
Considerate of my business needs
178
1.29 0.80
0.6
2.8
10.1 40.4
46.1
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 9
*Responses based on a 5-point scale from very poor (-2) to very good (+2)
a
SD=Standard deviation
b
Percent
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Strongly
agree

Somewhat
agree

Neither
agree nor
disagree

Somewhat
disagree

Strongly
disagreeb

Table 7. Respondents' beliefs about assistance from SWCD staff

The assistance from SWCD staff…
N
Mean* SD a
is important to water conservation in
197
1.59 0.75
1.5
1.0
3.6 24.9
69.0
Scott County
has increased my knowledge of
196
1.28 0.89
2.0
2.6
9.7 37.2
48.5
conservation practices
has increased my ability to protect
197
1.19 0.91
2.0
3.6
11.2 40.1
43.1
water
has increased my knowledge of water
197
1.11 0.96
2.5
2.5
17.8 36.0
41.1
resources
has inspired me to use conservation
196
1.10 1.00
4.1
1.0
17.3 36.2
41.3
practices in the future
has increased my sense of
197
1.09 1.00
3.6
2.0
18.3 34.5
41.6
responsibility to protect water
has increased my concern about
197
0.99 0.96
2.5
3.0
22.3 37.1
35.0
water pollution
has inspired me to talk to others
196
0.89 1.00
3.1
2.0
31.1 30.1
33.7
about conservation
has inspired me to work with others
195
0.83 0.98
2.6
3.6
31.8 32.8
29.2
to protect water
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 16
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent
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Strongly
agree

Somewhat
agree

Neither
agree nor
disagree

Somewhat
disagree

Strongly
disagreeb

Table 8. Respondents' motivations for working with SWCD staff to install conservation practices

I worked with SWCD staff on my
land because…
N
Mean* SD a
it helps control erosion
194
1.66 0.70
1.0
0.5
5.2 18.0
75.3
it helps protect water resources
194
1.62 0.68
1.0
0.5
3.6 25.3
69.6
I am emotionally connected to my
194
1.56 0.73
0.0
1.0
10.8 19.6
68.6
land
it protects groundwater
194
1.54 0.76
1.0
1.5
5.7 25.8
66.0
it helps improve wildlife habitat
195
1.52 0.81
1.5
1.0
7.7 23.6
66.2
it is the right thing to do
195
1.51 0.74
1.0
0.5
7.2 29.2
62.1
it contributes to the collective good
195
1.49 0.76
1.5
0.0
6.7 31.3
60.5
I feel conservation is a part of who I
193
1.48 0.73
0.5
1.0
7.8 31.1
59.6
am
it allows me to be part of a larger
195
1.48 0.74
1.0
0.5
7.2 32.3
59.0
effort to protect water
I enjoy doing it
193
1.45 0.82
1.6
0.5
10.4 26.4
61.1
it contributes to quality of life in my
195
1.33 0.85
1.0
1.0
15.9 28.2
53.8
community
people who are important to me
195
1.23 0.94
2.6
1.5
15.4 31.3
49.2
expect me to protect water
I received financial assistance to
192
1.20 1.08
5.7
2.6
8.3 32.8
50.5
install practices
others recommended I work with
191
0.60 1.01
2.6
6.3
44.5 22.0
24.6
SWCD staff
the practice I installed increases yield
192
0.34 1.14
8.3
7.3
46.9 16.7
20.8
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 5
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent
Table 9. Respondents' perception about the amount of financial assistance they received from the program
to install conservation practices
Response
N
Percent
Less than I needed
44
24.0
About the right amount
135
73.8
More than I needed
4
2.2
Total
183
100.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 11
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Table 10. Respondents' perception about the level of financial assistance at which they would be willing to
install conservation practices again
Response
N
Percent
At the same level I receive now
119
63.0
Less than I receive now
10
5.3
More than I receive now
60
31.7
Total
189
100.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 14

Somewhat likely

Very likely

Somewhat
disagree

Neither agree
nor disagree

Neither likely
nor unlikely

Somewhat
unlikely

Very unlikelyb

Table 11. Respondents' likelihood of installing conservation practices at various levels of financial assistance

N
Mean*
SD a
90%
186
1.74
0.62
0.5
0.0
6.5
11.3 81.7
75%
184
1.13
0.97
3.3
3.8
10.3
42.4 40.2
50%
184
0.26
1.27
13.6 14.1
20.7
36.4 15.2
25%
182
-0.51
1.24
28.6 23.6
23.6
18.7
5.5
0%
184
-0.73
1.27
40.8 16.3
23.9
13.6
5.4
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 15
*Responses based on a 5-point scale from very unlikely (-2) to very likely (+2)
a
SD=Standard deviation
b
Percent

SD a

Strongly agree

Mean*

Somewhat agree

N

Strongly
disagreeb

Table 12. Respondents' willingness to pay for conservation practices

I am willing to contribute more
toward maintaining conservation
195
0.73 0.92
3.6
3.1
28.2 47.2
17.9
practices
I am willing to use SWCD technical
assistance and install conservation
196
0.43 1.12
6.1 14.8
26.0 36.2
16.8
practices regardless of the amount of
financial assistance I receive
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 13
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent
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Somewhat easy

Very easy

Somewhat
agree

Strongly
agree

Neither easy nor
difficult

Somewhat
difficult

Very difficultb

Table 13. Respondents' perceptions about the ease or difficulty of using conservation practices

N
Mean* SD a
Native grasses
150
0.65 1.21
5.3 13.3
24.0 25.3
32.0
Filter strips
143
0.61 1.13
4.2 12.6
27.3 30.1
25.9
Grassed waterways
133
0.59 1.09
3.0 14.3
27.8 30.8
24.1
Conservation tillage
123
0.51 1.24 10.6
4.9
35.0 22.0
27.6
Water and sediment control basins
137
0.28 1.25 11.7 10.9
35.8 20.4
21.2
Cover crops
119
0.24 1.16
9.2 12.6
40.3 20.2
17.6
Alternative tile inlets (e.g., rock inlets) 118
0.19 1.10 10.2
9.3
44.9 22.9
12.7
Streambank stabilization
121
0.06 1.23 14.0 15.7
35.5 19.8
14.9
Lakeshore restoration/stabilization
104
0.04 1.24 18.3
4.8
46.2 16.3
14.4
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 19
*Responses based on a 5-point scale from very difficult (-2) to very easy (+2)
a
SD=Standard deviation
b
Percent

Neither
agree nor
disagree

Somewhat
disagree

Strongly
disagreeb

Table 14. Respondents' beliefs about the conservation practices they installed

The practices I installed…
N
Mean* SD a
were compatible with my business
182
0.82 0.97
2.2
3.3
34.1 30.8
29.7
plan
were the easiest practices for me to
186
0.75 1.04
2.2 10.8
24.2 35.5
27.4
install
were the practices I had a lot of
184
0.63 0.96
2.2
9.2
31.0 39.1
18.5
knowledge about
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 20
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent
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Very important

Somewhat
important

SD a
0.66
0.71
0.70
0.71

Neither
important nor
unimportant

Mean*
1.72
1.68
1.68
1.60

Somewhat
unimportant

N
193
193
194
192

Very
unimportantb

Table 15. Respondents' perceived importance of the outcomes of conservation practices

Reducing soil erosion
1.0
1.0
2.1 17.1
78.8
Protecting groundwater
1.6
1.0
1.6 19.2
76.7
Improving water quality
1.5
1.0
1.0 21.1
75.3
Reducing water runoff
1.0
1.6
2.1 27.1
68.2
Freedom in making decisions on my
192
1.53 0.89
3.1
0.5
6.8 19.3
70.3
land/farm
Maintaining my way of life
189
1.45 0.89
2.6
0.5
9.5 23.8
63.5
Improving wildlife habitat
193
1.42 0.97
3.1
3.1
6.2 23.8
63.7
Reducing nutrient loss from my
191
1.38 0.91
1.6
2.6
12.0 23.6
60.2
farm/property
Improving quality of life in my
191
1.34 0.83
0.5
2.6
12.0 31.9
52.9
community
Maintaining the legacy of my farm
185
1.15 1.11
4.3
2.2
22.2 16.8
54.6
Increasing yield
184
0.80 1.22
7.1
3.8
31.5 16.8
40.8
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 22
*Responses based on a 5-point scale from very unimportant (-2) to very important (+2)
a
SD=Standard deviation
b
Percent
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Very effective

Somewhat
effective

SD a
0.87
0.81
0.82
0.83
0.89

Neither effective
nor ineffective

Mean*
1.30
1.29
1.26
1.24
1.15

Somewhat
ineffective

N
191
190
189
188
189

Very ineffectiveb

Table 16. Respondents' perceptions about the effectiveness of conservation practices

Reducing soil erosion
2.1
1.6
9.9 37.2
49.2
Reducing water runoff
1.6
0.5
11.6 39.5
46.8
Protecting groundwater
1.1
0.5
15.9 36.5
46.0
Improving water quality
1.6
0.5
14.4 39.4
44.1
Improving wildlife habitat
1.6
0.5
21.7 33.3
42.9
Freedom in making decisions on my
185
1.04 1.03
3.8
3.2
18.4 34.1
40.5
land/farm
Maintaining my way of life
185
0.98 0.89
1.6
1.1
27.6 36.8
33.0
Reducing nutrient loss from my
185
0.96 0.99
3.2
0.5
29.7 30.3
36.2
farm/property
Improving quality of life in my
185
0.81 0.88
1.6
0.5
38.9 33.5
25.4
community
Maintaining the legacy of my farm
180
0.78 0.98
3.3
0.6
38.9 28.9
28.3
Increasing yield
180
0.43 1.00
5.6
2.8
52.8 20.6
18.3
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 23
*Responses based on a 5-point scale from very ineffective (-2) to very effective (+2)
a
SD=Standard deviation
b
Percent
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Improve greatly

Improve
somewhat

SD a
0.70
0.73
0.78
0.71
0.72
0.89
0.85

Have no effect

Mean*
1.28
1.25
1.15
1.14
1.12
0.95
0.94

Worsen
somewhat

N
192
192
189
189
192
183
188

Worsen greatlyb

Table 17. Respondents' beliefs about the effects of using conservation practices

Soil erosion
0.5
0.5
9.9 49.0 40.1
Water runoff
0.5
0.5 12.5 46.4 40.1
Wildlife habitat
0.5
0.0 20.6 41.3 37.6
Water quality
0.5
0.0 15.9 51.9 31.7
Groundwater
0.5
0.0 17.7 50.5 31.3
Nutrient loss from my land/farm
2.2
0.0 29.5 37.7 30.6
My way of life
1.6
0.0 29.8 39.9 28.7
My freedom to make decisions on my
188
0.90 1.05
3.7
4.8 22.9 34.6 34.0
land/farm
Maintain the legacy of my farm
183
0.84 0.91
2.2
0.0 37.2 32.8 27.9
Quality of life in my community
190
0.83 0.85
1.6
0.5 34.7 40.0 23.2
Value of my land
188
0.78 0.89
2.1
2.1 33.5 40.4 21.8
Yield
179
0.46 0.91
3.4
2.8 54.2 24.0 15.6
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 25
*Responses based on a 5-point scale from worsen greatly (-2) to improve greatly (+2)
a
SD=Standard deviation
b
Percent

Strongly
agree

Somewhat
agree

SD a

Neither
agree nor
disagree

Mean*

Somewhat
disagree

N

Strongly
disagreeb

Table 18. Respondents' perceived ability to use conservation practices

I have the knowledge and skills I need
to use conservation practices on the
186
0.94 0.92
3.8
4.3
10.2 58.1
23.7
land
I have the financial resources I need
to use conservation practices on the
185
0.34 1.13
8.6 13.0
28.1 36.8
13.5
land.
I have the equipment I need to use
184
-0.01 1.20 15.2 17.9
28.3 29.9
8.7
conservation practice(s).
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 28
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent
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Very
capable

Moderately
capable

Slightly
capable

Not at all
capableb

Table 19. Respondents' perceptions about their capability to use conservation practices

N
Mean* SD a
Native grasses
175
2.25 0.92
6.9 12.6 29.7 50.9
Grassed waterways
171
2.01 1.10 15.2 14.0 25.7 45.0
Filter strips
173
1.90 1.14 19.1 13.3 26.6 41.0
Water and sediment control basins
172
1.77 1.14 19.8 19.2 25.0 36.0
Conservation tillage
170
1.55 1.19 29.4 14.7 27.6 28.2
Cover crops
170
1.51 1.12 26.5 18.8 31.8 22.9
Alternative tile inlets (e.g., rock inlets) 170
1.35 1.18 35.9 15.3 27.1 21.8
Streambank stabilization
174
1.34 1.20 37.4 13.8 25.9 23.0
Lakeshore restoration/stabilization
165
1.00 1.23 55.8
7.9 17.0 19.4
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 26
*Responses based on a 4-point scale from not at all capable (0) to very capable (3)
a
SD=Standard deviation
b
Percent

Very
capable

Moderately
capable

Slightly
capable

Not at all
capableb

Table 20. Respondents' perceptions about others’ capability to use conservation practices

N
Mean* SD a
Filter strips
157
2.10 0.84
5.1 15.3 44.6 35.0
Conservation tillage
155
2.09 0.87
4.5 20.0 37.4 38.1
Grassed waterways
157
2.08 0.86
4.5 19.7 38.9 36.9
Native grasses
159
2.04 0.90
5.7 20.8 37.1 36.5
Cover crops
157
1.93 0.90
7.6 21.0 42.0 29.3
Water and sediment control basins
158
1.92 0.85
3.8 28.5 39.2 28.5
Alternative tile inlets (e.g., rock inlets) 155
1.84 0.89
7.1 27.7 39.4 25.8
Streambank stabilization
158
1.82 0.95 10.8 23.4 38.6 27.2
Lakeshore restoration/stabilization
155
1.61 1.04 18.1 27.1 31.0 23.9
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 26
*Responses based on a 4-point scale from not at all capable (0) to very capable (3)
a
SD=Standard deviation
b
Percent
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Added greatly

Added
somewhat

SD a
1.07
0.45

Neither added
nor detracted

Mean*
0.38
0.08

Detracted
somewhat

N
171
171

Detracted
greatlyb

Table 21. Respondents' perceptions about the factors that add to or detract from their ability to use
conservation practices

Financial assistance
5.8
9.4
43.9 22.8
18.1
Farm insurance programs
0.6
1.8
89.5
5.3
2.9
Regulations around conservation
171
0.04 0.91
7.6 10.5
58.5 17.5
5.8
practices
Regulations around farming
169
0.02 0.82
6.5
8.3
65.7 15.4
4.1
Uncertainties in weather
169
0.02 0.78
4.1 11.2
68.6 10.7
5.3
High input prices
170
0.02 0.77
5.3
8.2
70.0 12.4
4.1
Competition among farmers
169
0.01 0.65
4.1
5.9
77.5 10.1
2.4
Cost of farm/land management
170
-0.01 0.84
5.3 14.1
62.9 11.8
5.9
Cost of equipment
169
-0.04 0.74
4.1 14.2
66.3 12.4
3.0
Markets for alternative crops (e.g.,
170
-0.09 0.64
5.9
6.5
80.0
6.5
1.2
perennials)
Restrictions on use of property
171
-0.13 0.88
8.8 15.8
59.6 11.7
4.1
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 27
*Responses based on a 5-point scale from detracted greatly (-2) to added greatly (+2)
a
SD=Standard deviation
b
Percent

In all possible
locations

In most possible
locations

In about half of
the possible
locations

In one to a few
locations

Not at allb

Table 22. Respondents' current use of conservation practices

N
Mean* SD a
Native grasses
183
2.11 1.50 22.4 16.9
10.4 27.9
22.4
Filter strips
178
2.10 1.67 32.6
7.9
4.5 27.0
28.1
Grassed waterways
178
1.80 1.57 33.1 15.7
7.9 24.2
19.1
Water and sediment control basins
173
1.45 1.59 45.7 15.0
4.6 17.9
16.8
Conservation tillage
173
1.43 1.60 49.1
8.7
8.1 18.5
15.6
Streambank stabilization
174
1.20 1.57 57.5
8.6
4.0 16.1
13.8
Cover crops
174
1.17 1.51 55.2 11.5
5.7 16.1
11.5
Alternative tile inlets (e.g., rock inlets) 171
0.99 1.40 59.6 11.7
5.8 15.2
7.6
Lakeshore restoration/stabilization
162
0.85 1.52 74.7
.6
3.1
8.0
13.6
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 19
*Responses based on a 5-point scale from not at all (0) to in all possible locations (4)
a
SD=Standard deviation
b
Percent
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Most certainly
will

Probably will

Uncertain

Probably will
not

Most certainly
will notb

Table 23. Respondents' intentions to use conservation practices in the next 12 months

N
Mean* SD a
Native grasses
185
0.83 1.27
6.5
9.7 21.6 18.4 43.8
Grassed waterways
181
0.51 1.32 10.5 11.6 25.4 21.0 31.5
Filter strips
180
0.47 1.45 12.8 16.7 18.9 13.9 37.8
Conservation tillage
175
0.20 1.38 18.9
7.4 31.4 19.4 22.9
Water and sediment control basins
178
0.19 1.32 12.4 18.5 30.3 15.7 23.0
Cover crops
175
0.05 1.28 18.3 10.3 33.7 23.4 14.3
Streambank stabilization
174
-0.15 1.38 24.7 13.2 29.9 16.7 15.5
Alternative tile inlets (e.g., rock inlets) 173
-0.28 1.25 23.7 13.3 40.5 12.1 10.4
Lakeshore restoration/stabilization
167
-0.49 1.29 32.3 12.6 36.5
9.0
9.6
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 24
*Responses based on a 5-point scale from most certainly will not (-2) to most certainly will (+2)
a
SD=Standard deviation
b
Percent

Very likely

Somewhat likely

SD a
0.92

Neither likely
nor unlikely

Mean*
1.44

Somewhat
unlikely

N
196

Very unlikely

b

Table 24. Respondents' likelihood of taking actions with SWCD

Work with SWCD in the future
3.1
2.0
5.1 27.0
62.8
Recommend working with SWCD to
196
1.44 0.98
3.1
3.1
7.7 19.4
66.8
other landowners
Talk to others about working with
196
1.27 0.99
3.1
2.6
12.8 27.6
54.1
SWCD
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 12
*Responses based on a 5-point scale from very unlikely (-2) to very likely (+2)
a
SD=Standard deviation
b
Percent
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Table 25. Respondents' familiarity with water resource issues in Scott County
Response
N
Percent
Not at all familiar
16
8.4
Slightly familiar
62
32.6
Moderately familiar
87
45.8
Very familiar
25
13.2
Total
190
100.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 1

Don’t know

Very good

Good

SDa

Fair

Mean*

Poor

N

Very poorb

Table 26. Respondents’ perceptions about water quality in the stream, lake, or river closest to them and in
Scott County

Water quality in ditch, stream, lake,
174
3.53 0.89
1.6
7.8 33.9 35.4 12.0
9.4
or river closest to them
Water quality in Scott County
162
3.46 0.79
1.0
6.8 34.4 36.5
5.7 15.6
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Questions 2
and 3
*Responses based on a 5-point scale from very poor (1) to very good (5)
a
SD=Standard deviation
b
Percent
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Strongly
agree

Somewhat
agree

SD a

Neither
agree nor
disagree

Mean*

Somewhat
disagree

N

Strongly
disagreeb

Table 27. Respondents' beliefs about water resource protection

I believe it is important to protect
191
1.77 0.56
1.0
0.0
0.5 17.3
81.2
water resources
It is my personal responsibility to
make sure that what I do on my land
193
1.68 0.58
0.5
0.0
2.6 24.9
72.0
does not contribute to water
resource problems.
It is my personal responsibility to help
193
1.59 0.61
0.0
.5
4.7 30.1
64.8
protect water resources
People who are important to me
expect me to maintain my land/farm
193
1.19 0.91
2.1
2.6
13.5 38.3
43.5
in a way that doesn't contribute to
water resource problems
People who are important to me
expect me to use conservation
192
1.09 0.86
1.0
2.6
18.8 41.1
36.5
practices on my land
Landowners in my community have
the ability to work together to change 191
0.92 0.95
2.1
5.8
19.4 44.0
28.8
land use practices
I am confident that together we can
193
0.90 0.99
2.1 10.4
10.4 49.7
27.5
solve the problem of water pollution
People who are important to me use
191
0.77 0.90
1.0
6.8
27.7 42.9
21.5
conservation practices on their land
People who are important to me
maintain their land/farm in a way
192
0.71 0.96
1.6 10.9
22.4 44.8
20.3
that doesn't contribute to water
resource problems
My community has the leadership it
191
0.48 1.04
4.2 12.0
31.9 35.6
16.2
needs to protect water resources
Water resources in Scott County are
192
0.43 1.03
7.3 10.4
22.9 51.0
8.3
adequately protected
My community has the financial
resources it needs to protect water
192
0.37 0.99
3.1 14.1
39.1 30.2
13.5
resources
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 4
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent

65

Strongly
agree

Somewhat
agree

Neither
agree nor
disagree

Somewhat
disagree

Strongly
disagreeb

Table 28. Respondents' feelings of personal obligation to protect water resources

I feel a personal obligation to…
N
Mean* SD a
protect water resources
192
1.67 0.53
0.0
0.0
3.1 27.1
69.8
maintain my land/farm in a way that
does not contribute to water
192
1.62 0.60
0.0
1.0
3.1 28.6
67.2
resource problems
use conservation practices on my
191
1.41 0.73
0.0
1.6
9.9 34.0
54.5
land
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 21
*Responses based on a 5-point scale from strongly disagree (-2) to strongly agree (+2)
a
SD=Standard deviation
b
Percent
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Appendix E: Study Findings- Subgroup Comparisons
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Table 1. Number of respondents that use their land for agricultural production
N
Percent
Farmer
109
57.1
Non-farmer
82
42.9
Total
191
100.0
Source: Scott County Local Soil and Water Conservation District Conservation Assistance Survey, Question 31
Table 2. Difference between farmers and non-farmers in the number of years lived in the community
Respondent type
N
Mean
SD
ta
Years lived in community
Farmer
107
48.0
22.2
6.117
Non-farmer
82
28.6
20.6
a
T-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here.
SD = Standard deviation
Table 3. Difference between farmers and non-farmers in property damage by 2014 storms
Property damaged in 2014
storms (%)
χ2
Farmers
47.2
10.018
Non-farmers
24.7
χ2 Chi-square statistic for testing differences in proportions; p ≤ 0.01
Table 4. Differences between farmers and non-farmers in the ease or difficulty of working with SWCD staff
Respondent
Survey itema
type
N
Mean SD
tb
Ease or difficulty of working with SWCD staff
Farmer
98
1.90 1.21
3.660
Non-farmer
79
1.34 0.68
a
Items measured on a five-point scale from very easy (1) to very difficult (5)
b
T-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here.
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Table 5. Difference between farmers and non-farmers in their program satisfaction, and importance and
rating of service characteristics
Survey item
Respondent
type
N
Mean SD
td
Satisfaction with the programa
Farmer
106
1.31 1.06
Overall satisfaction with the SWCD staff
-2.860
Non-farmer
81
1.69 0.63
Farmer
105
0.46 1.09
Flexibility of the program
-2.999
Non-farmer
81
0.93 1.01
Importance of service characteristicsb
Farmer
105
3.41 0.81
Knowledgeable
-3.262
Non-farmer
79
3.61 0.56
Rating of service receivedc
Farmer
102
1.40 0.77
-3.035
Non-farmer
81
1.73 0.65
a
Items measured on a five-point scale from very dissatisfied (-2) to very satisfied (+2)
b
Item measured on a five-point scale from not at all (0) to extremely (4)
c
Item measured on a five-point scale from very poor (-2) to very good (+2)
d
T-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here
SD = Standard deviation
Knowledgeable

Table 6. Difference between farmers and non-farmers in their motivations for working with SWCD staff
Respondent
Survey itema
type
N
Mean SD
tb
I worked with SWCD staff on my land because…
it contributes to the collective good
Farmer
107
1.32 0.88
-3.472
Non-farmer
82
1.70 0.51
it helps protect water resources
Farmer
107
1.48 0.79
-3.030
Non-farmer
81
1.78 0.47
it helps improve wildlife habitat
Farmer
107
1.31 0.95
-3.874
Non-farmer
82
1.76 0.51
it contributes to quality of life in my
Farmer
107
1.17 0.94
-2.676
community
Non-farmer
82
1.50 0.71
a
Items measured on a five-point scale from strongly disagree (-2) to strongly agree (+2)
b
T-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here.
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Table 7. Difference between farmers and non-farmers in the importance of practice outcomes and
effectiveness of conservation practices
Survey itema
Respondent
type
N
Mean SD

tc

Importance of practice outcomesa
Farmer
Non-farmer
Farmer
Non-farmer
Farmer
Non-farmer
Farmer
Non-farmer
Farmer
Non-farmer

Improving wildlife habitat
Reducing nutrient loss from my farm/property
Increasing yield
Maintaining the legacy of my farm
Freedom in making decision on my land/farm

107
81
107
80
105
75
106
75
107
81

1.18
1.73
1.54
1.18
1.21
0.24
1.42
0.77
1.68
1.33

1.11
0.61
0.80
1.00
1.06
1.22
0.99
1.17
0.73
1.05

-4.012
2.775
5.678
4.052
2.681

Effectiveness of conservation practicesb
Farmer
102
0.69 0.96
4.089
Non-farmer
74
0.08 0.98
Farmer
103
1.02 0.92
Maintaining the legacy of my farm
3.820
Non-farmer
73
0.47 0.99
a
Items measured on a five-point scale from very unimportant (-2) to very important (+2)
a
Items measured on a five-point scale from very ineffective (-2) to very effective (+2)
c
t-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here
SD = Standard deviation
Increasing yield
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Table 8. Difference between farmers and non-farmers in their perceived self-efficacy and collective efficacy
to use conservation practices
Survey itema
Respondent
type
N
Mean SD
tb
Self-efficacya
Farmer
Non-farmer
Farmer
Non-farmer
Farmer
Non-farmer
Farmer
Non-farmer
Farmer
Non-farmer

Filter strips
Grassed waterways
Alternative tile inlets
Cover crops
Conservation tillage

97
74
97
72
97
71
97
71
97
71

2.18
1.50
2.22
1.75
1.62
0.99
1.86
1.06
2.00
0.96

0.97
1.24
0.97
1.20
1.12
1.16
0.92
1.19
1.02
1.14

3.997
2.797
3.552
4.891
6.223

Collective efficacya
Farmer
89
1.88 0.88
-2.753
Non-farmer
68
2.26 0.87
Farmer
88
1.41 1.05
Lakeshore restoration/stabilization
-2.893
Non-farmer
65
1.89 0.99
a
Items measured on a four-point scale from not at all capable (0) to very capable (3)
b
t-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here
SD = Standard deviation
Native grasses

Table 9. Difference between farmers and non-farmers in their likelihood of future action and willingness to
pay
Survey item
Respondent
type
N
Mean SD
tc
Likelihood of future action with SWCDa
Farmer
108
1.19 1.13
Recommend working with SWCD to other landowners
-4.150
Non-farmer
82
1.77 0.61
Farmer
108
1.00 1.14
Talk to others about working with SWCD
-4.475
Non-farmer
82
1.62 0.62
Willingness to payb
108
0.33 1.14
I am willing to contribute more toward maintaining conservation Farmer
-3.161
Non-farmer
82
0.55 1.10
practices
a

Items measured on a five-point scale from very unlikely (-2) to very likely (+2)
Item measured on a five-point scale from strongly disagree (-2) to strongly agree (+2)
c
t-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here
SD = Standard deviation
b
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Table 10. Difference between farmers and non-farmers in their sense of responsibility and personal norms
Survey itema
Respondent
type
N
Mean SD
tb
Responsibilitya
It is my personal responsibility to help protect water resources
It is my personal responsibility to make sure that what I do on
my land does not contribute to water resource problems

Farmer
Non-farmer
Farmer
Non-farmer

107
81
107

1.45
1.77
1.53

0.65
0.51
0.68

81

1.85

0.36

Farmer
Non-farmer

106

1.51

0.67

80

1.75

0.49

-3.639
-3.852

Personal norms (I feel a personal obligation to…)a
maintain my land/farm in a way that does not contribute to
water resource problems

-2.723

Farmer
105
1.56 0.59
-2.923
Non-farmer
81
1.79 0.44
a
Items measured on a five-point scale from strongly disagree (-2) to strongly agree (+2)
b
t-test statistic for testing differences in means. Only items with statistical differences at a significance level
of p ≤ 0.01 reported here
SD = Standard deviation
protect water resources
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Sand Creek Near Channel Sediment Reduction
INTRODUCTION
Sand Creek flows north through Minnesota’s Le Sueur, Rice, and Scott counties before
discharging into Louisville Swamp and the Minnesota River, near Jordan, Minnesota
(Figure 1). The middle reach of Sand Creek flows through the knick zone, or bluff zone,
which delineates the remnant valley walls of glacial River Warren (e.g., Gran, 2009,
2013). The bluff zone consists of a relatively sharp break in slope from low gradient farm
land in the uplands, to steep, sandy hillsides dropping to the Minnesota River floodplain
below. Channels cutting through the bluffs contribute a disproportionate volume of
sediment to their mainstem streams and the Minnesota River
(Engstrom et al., 2009, Kelley and Nater, 2000). For example, suspended sediment yields
from the middle reach of Sand Creek range from 5 to 10 times larger than the yields
from reaches outside of the bluff zone (Scott County WMO, 2010). The relatively large
sediment production impacts riverine habitat and water quality, including Sand Creek
and Porter Creek being impaired for aquatic life due to turbidity (i.e. sediment/total
suspended solids). Near bank erosion and subsequent sediment transport also increase
risks to landowners adjacent to eroding bluffs or near downstream depositional areas.

Figure 1. Map of the Middle Sand Creek-Picha Creek Study Area, Scott County, MN.
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To improve general stream habitat impairment and meet water quality standards, Scott
County is addressing sediment loading from direct bluff and ravine erosion in the
Middle Sand Creek and Picha Creek watersheds. Inter-Fluve, Inc. conducted a desktop
geomorphic investigation aimed at identifying eroding bluffs or ravines that contribute
large amount of sediment to Sand Creek. A rubric was constructed to prioritize sites
based on erosion and sediment yield, project cost and complexity, and infrastructure
risk. This document specifies the desktop and field based site selection process, and
describes conceptual treatments at six sites prioritized for potential pilot projects.
Several sites will be slated for implementation by the Scott WMO. Funding for this
Feasibility Study as well as the construction of the improvements is provided with a
Targeted Watershed Grant from the Minnesota Clean Water, Land, and Legacy
Amendment Funds appropriated by the Board of Water and Soil Resources and granted
to the Scott County Watershed Management Organization.
GENERAL GEOMORPHOLOGY OF RAVINES AND BLUFFS
Over time, river and stream channels adjust their gradient, dimensions, and sediment
characteristics to most efficiently pass the sediment and water delivered them from
upstream. When energy associated with the flow volume and channel slope balances the
sediment load and bed material size, the channel is considered stable and in equilibrium
(Figure 2; Lane 1955). Large or consistent changes in flood flow energy related to climate
or land management will likely result in a change in channel dimensions to
accommodate the new conditions. Increases in flow typically lead to erosion and a

larger channel, and diminished flows typically result in deposition and a smaller
channel. Similarly, increases in sediment delivery will usually result in channel
deposition, and a decrease in sediment delivery often results in erosion along the
bed and banks (Figure 2).

Figure 2. Lane’s Balance – Channels in equilibrium balance their slope and flow
capacity with their sediment load and sediment size (Lane, 1955).
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Ravines
Scott County’s ravines are ephemeral drainages in which active channel evolution
processes are occurring. Ravines are erosional features characterized by steep, often
entrenched channels within a narrow valley with steep valley walls. They often develop
where elevated runoff and decreased sediment input to channels, especially those with
steep slopes, trigger a sequence of in-channel change. The channel will likely initiate in
a swale or small gully, and then rapidly incise or degrade (Figure 3, Step II). This stage
is commonly seen in the upper parts of Scott County ravines, but incision can occure at
multiple nick points or headcuts along the profile.
Incision migrates its way upstream during runoff events until bank heights become
unstable or the bed material limits further incision via coarsening or contact with
bedrock or clay (Figure 3; Steps III and IV). Because more flow is concentrated in the
deep, narrow gully than the initial channel, sediment production from bank erosion can
be rapid. Additionally, mass wasting of unstable valley slopes into the stream also
contribute to high sediment loss to the channel.
Eventually, the ravine cross section becomes large enough where sediment is no longer
easily entrained, and sediment deposits in an inset floodplain (Step IV). The channel
begins to establish a new stable configuration a this lower elevation (Step V). This
process tends to translate from downstream to upstream over time, with the
downstream end revegetating and becoming stable. Changes in flow rate and volume,
or a drop in the base elevation of receiving streams can result in further downcutting in
tributary ravines, thus restarting the process. Minnesota River ravines appear to
experience gullying cycles roughly every 800 years. Modern agriculture, and possibly
climate shifts, have augmented the current gullying cycle.

Figure 3. Schumm channel evolution model showing spatial substitution for temporal changes
in stream bed elevation. Stages in the upper row correspond to the long profile directly below.
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Bluffs
Bluffs form where a stream channel abuts a valley or terrace wall at the edge of its
floodplain. They usually form, and are maintained, by erosion at the toe of the bluff
(Figure 4), which removes material helping to hold the bank in place and increases the
slope along the bluff face. Regionally, high (>50 ft), unvegetated bluffs are common
along Minnesota River tributaries due to incision through the glacial sands and clays
along the bluff zone. Scott County bluff erosion sites are formed and maintained by
erosion at the toe of the slope, often where groundwater seepage creates easily erodible
and unstable soil at the water interface (Figure 4). Erosion occurs via fluvial erosion at
the toe, dry granular sand flow and sheet and rill erosion on the bluff face, and mass
wasting through slab and rotational failure. Once mass wasting has occurred, the
deposited materials are often more easily eroded by fluvial entrainment.

Shear
stress
during
floods
erodes the
base of
the bluff

Cycle repeats in a
period of years to
decades.

Resulting bluff instability leads
to slumping or sloughing

Slump
material
may
become
foundation
for
adjacent
bars

Figure 4. Bluff erosion cycle showing bluff toe erosion, followed by rotational
failure/slumping, bar formation and transport, and back to bluff toe erosion.
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METHODS
Desktop Analysis
The primary goal of the desktop assessment was to identify candidate sites where
channel, ravine, and/or bluff toe stabilization will significantly reduce erosion and
therefore, reduce sediment loads to Sand and Picha Creeks. The identified sites would
later be ranked, largely based on estimated sediment production, and used to prioritize
field assessment activities and project planning. Previously, the Scott County Soil and
Water Conservation District (SWCD) estimated erosion rates along Sand Creek ravines
by comparing LiDAR elevation data collected in 2003 and 2010. Inter-Fluve expanded
this analysis to all channel segments (between confluences) with watershed areas larger
than 2500 ft2, as delimited using ArcHydro tools in ArcGIS 10.1 (Figure 5). Geomorphic
change was calculated by subtracting the 3 ft DEM representing the 2010 LiDAR data
from the 3 ft DEM representing the 2003 LiDAR data using Geomorphic Change
Detection software within the GIS. The GCD software runs the subtraction analysis, but
also accounts for error within the data. Although the GCD software adjusted for a
generalized error of about 0.4 ft, the original LiDAR data did not include enough
information (i.e., flight information, return errors, etc.) to perform a detailed error
analysis. Change within Sand Creek and lower Picha Creek bankfull channels, as
delineated from 2013 air photos, were ignored (set to 0 ft difference), as LiDAR does not
penetrate water well and flows were different during the 2003 and 2010 surveys. The
final geomorphic change values were summarized within channel segment areas
delineated by 80 ft offsets from tributary lines and 200 ft offsets from the mainstem
centerline (i.e., 160 ft and 400 ft wide buffer areas, respectively).
In addition to the LiDAR data analysis, historic air photos from 1937, 1958, 1966, 1998,
and 2010 were used to estimate average bank and bluff retreat rates over the period of
record at potential project sites. In most cases, especially along ravine sites, photo
resolution, tree cover, and general photographic quality prohibited a quantitative
analysis of channel change. However, general trends could be observed at some sites
and migration was quantified at larger bluff exposures.
A list of sites to undergo further review was prepared based on comparisons of the
erosion/sediment yield data, stakeholder complaints, ravines identified by the SWCD,
project sites noted in the 2008 Sand Creek Geomorphic Study, and an initial review of
historic air photos.
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Figure 5. Example of identification of high sediment yield reach identification along
the middle reach of Sand Creek.

Field Reconnaissance (Ground-Truthing)
A subset of the initially identified high sediment yield sites was chosen to qualitatively
verify the results of the desktop assessment and ground-truth erosion rates based on
field clues. General erosion rates were evaluated in the field based on root structure and
exposure, observed mass wasting, positions of outfall and other structures to the
channel bed, valley wall composition, vegetation cover, and seepage locations. Risks of
ongoing or imminent mass wasting or instability were also noted, such as tension cracks,
small slope failures, local aggradation, and head cut locations along ravines and
tributaries. In most cases, recent erosion was evident at the visited sites, and additional
knowledge concerning the processes and stages of failure was also gained. At the
Naylor-Sawmill, Ridgeview Circle, and Highway 169 - South Sites, the tributary
channels appear to be relatively stable with limited hillslope activity and small

bluff erosion sites only at the outside of some meander bends.
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Prioritization
When dealing with multiple unstable channel sites throughout a reach or watershed, it
is important to have some way of prioritizing these sites. For the 2008 geomorphic
assessment of Sand Creek (Inter-Fluve, 2008), priority ranking criteria (metrics) were
used to rank overall projects. For this study, Inter-Fluve worked with the WMO to
modify the 2008 matrix to specifically address sediment loading sites within the area of
interest (Middle Sand and Picha Creek Watersheds). In order to prioritize these projects
for funding allocation, a ranking system of potential restoration projects was developed
which scores potential stream project sites based on 5 metrics (Table 1). For each metric,
each site is assigned a value of 1 through 7 based on existing site conditions, and the
total of all of the metrics is the potential project score. The delimited sites were
prioritized by scoring each site using the modified rubric, which was weighted to reflect
the priority of reducing sediment production at each site, but also included other factors
included, such as project cost and complexity and infrastructure risk. Some sites
received lower prioritization scores due to lack of landowner permissions, field
assessments indicated the channel was stabilizing ( e.g., Naylor-Sawmill, Ridgeview
Circle), presence of existing projects (e.g., Delmar – Highway 121, Highway 169 –
North), or the ravine was disconnected from Sand Creek, keeping sediment out of the
channel (e.g., Green Ash Court). In most of these cases, sediment production and yield
to mainstem channels was likely significantly reduced relative to the desktop analysis
results. Once scored, the sites were narrowed down to the top six sites having the
highest potential for pilot projects.
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Table 1. Prioritization Matrix
Parameter

Weight

1

3

5

7

Moderate reduction in sediment yield to Sand
or Picha Creeks (250-500 CY/YR), reduced
yields to perennial tributaries

Significant reduction in sediment yield to
Sand and Picha Creeks and perennial tributaries
(>500 CY/YR)

Sediment/nutrient loading
(Sand and Picha Creeks)

2

No significant load reduction to
Sand or Picha Creek

Minor reduction in sediment loading (0-250
CY/YR); sediment is managed or deposited
before reaching Sand or Picha Creeks

Erosion/Channel Stability

1.5

Minimal improvement to erosion and stability

Low to moderate improvement
(<25 CF/FT/YR)

Moderate improvement
(<40 CF/FT/YR)

Significant improvement to overall stream stability
and function; (> 50 CF/FT/YR)

Project cost

1

> $300K

$200 - $300K

$50 -$200K

$0 - $50K

Project complexity

1

Infrastructure risk

0.5

Geotechnical considerations, specialty design Geotechnical consideratoins, difficult access, Moderately complex, no specialty engineering
services required, difficult access, heavy
engineering plans required, earthwork,
required, some access issues, minor earthwork,
oversight, major earthwork, EAW/EIS permitting
significant permitting
basic permitting

Elementary solution, shelf design, volunteer and
hand labor implementation, no permits

Low to moderate infrastructure risk and
minimal risk to public safety with no action
(100-150 ft from eroding bluff or bank face),
or infrastructure value <$100,000

Infrastructure at high or immenent risk of failure
with no action. Public safety at risk.
(<50 ft from eroding bluff or bank face)
or infrastructure value >$200,000

No risk to infrastructure with no action, or no
infrastructure present
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RESULTS AND DISCUSSION
Overall Channel Condition
Novotny and Stefan (2007) assessed stream flows from 36 USGS monitoring stations
across Minnesota with periods of record between 10 to 90 years. They discovered the
magnitude and duration of peak flows associated with summer rainstorms increased
over that time, as did summer and winter base flows. Increases in annual precipitation
volume, the number of intense precipitation events, and the number of days with
precipitation appear to drive the increased flows (Novotny and Stefan, 2007). However,
alterations in land use and land management have also likely contributed to increasing
flow rates. Prior to logging in the 1850s, most of the Sand Creek watershed was part of
the Big Woods ecosystem, consisting primarily of maple-basswood forest with oak
savanna in the uplands. The forests were cleared for agriculture and farmers used tiles
to drain water from their fields faster. Schottler et al. (2013) found that shifts from
forested to agricultural watersheds often increased seasonal and annual water yields
due to loss of natural storage and drainage modifications. Shifts to flashier flood pulses
and higher flows likely caused some instability in the Sand Creek system, thereby
triggering erosion in the channel and associated tributary streams and ravines, as well as
accelerating hillslope failure processes by increasing the amount of water stored in the
sediments.
In the case of Middle Sand Creek, the system likely experienced a change in flow and
sediment supply related to both climate and landuse change over the last few decades,
but the watershed is also experiencing a change in slope associated with longer term
geological adjustment. Sand Creek’s watershed topography is relatively flat above (east)
the Minnesota River bluff zone, but within the zone, elevations steeply drop to the
Minnesota River floodplain. The floodplain occupies the incised valley eroded by glacial
River Warren. Since the glacial river receded, its former channel has been filling with
sediment from tributary streams to the Minnesota River, including Sand Creek. The
transported sediment is supplied from the upward migration of knickpoints traversing
the channels and ravines located at the edge of the bluff zone (Jennings, 2010).
Knickpoint migration, which essentially creates shifting areas of increased slope along
each channel (i.e., increased stream energy), makes tributaries susceptible to increased
sediment production and transport.
Previous studies (Scott County, 2010) indicate that total suspended solid concentrations
in Sand Creek are dominated by sediment associated with knickpoint migration in the
Minnesota River bluff zone (Jennings, 2010). Increased stream flow, whether from
increased density of agricultural drain tiles, loss of upland storage, or from increased
precipitation due to climate change, likely worsens knickpoint migration through
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streambank, gully, and ravine erosion in the Sand Creek Watershed, and the
combination of these factors heightens total suspended solid (TSS) loads and
concentrations in the streams.
According to Inter-Fluve’s 2008 assessment, Sand Creek is fairly stable, though it is
degrading slightly. Overall, minor degradation should be expected due to the
aforementioned changes. The Sand Creek Near Channel Sediment Reduction study focused
on the middle reaches of Sand Creek, which are characterized by a meandering channel
flowing through steep bluffs, with tributary ravines incised into adjacent slopes. The
bankfull width of Sand Creek in this reach varies from 40 to 70 feet, and the floodplains
are often limited by geologic features (e.g., bedrock outcrops, bluff edges) or manmade
obstacles, such as railroad berms. Bedrock is exposed along the bed in some sections and
other reaches feature alternating cobble-gravel riffles and pools comprising sand and
cobbles. These scour and depositional features provide most of the habitat opportunities
for aquatic organisms. Large wood, boulders, and undercut banks are present but rare.
Floodplain vegetation primarily includes eastern cottonwood, black locust, black
willow, box elder, silver maple, green ash, and silver maple. Dominant invasive plants
in the riparian zone include reed canarygrass, giant reed grass, buckthorn, and garlic
mustard. The dominant floodplain soils of the study areas are sandy loam with
evidence of overbank sediment deposition within areas of 1-3 year frequency of
inundation. Woody species and thicker understory clearly demarcate less frequently
inundated segments. Evidence of large floods is present in large bar deposits, recently
moved cobble-boulder lag material, and elevated flood debris and wood jams.
Near Channel Sediment Production
Figure 6 and Figure 7 depict the high volume sediment erosion areas delineated by the
LiDAR analysis (2003 -2010). Major areas of erosion include the upper reaches and side
channels of ravines along Highway 169, north of 180th St West, and ravines between
Jordan and County Highway 8, south of town. Erosion along middle Sand Creek is high
at bluff sites throughout the reach, as well as at the outside of bends at non-bluff sites.
Highly eroding subreaches were reviewed with respect to previously identified problem
areas and relationships/distances to Sand Creek or its major tributaries (e.g., Porter
Creek, Picha Creek), and a list of sites suitable for further investigation was developed
(Table 2). Sites that did not make this list included ravines with large areas for sediment
storage between their mouths and primary channels, sites where air photos and LiDAR
suggested major work had been completed (e.g., lower Picha Creek), or sites where
normal channel adjustments were occurring within the floodplain (i.e., sites without
bluffs or ravines). Additionally, WMO staff, through previous field reconnaissance, had
identified about a dozen sites that were given special attention.

OREGON . MONTANA . W ASHINGTON . W ISCONSIN

w w w .i nt e r f l uv e . c o m

10

Sand Creek Near Channel Sediment Reduction

Figure 6. Estimated erosion within the Sand Creek system in Scott County (North)
based on LiDAR geomorphic change analysis. Ravines along Highway 169, north of
180th St W, tend to have high erosion rates, especially at side channels in the upper
reaches.
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Figure 7. Estimated erosion within the Sand Creek system in Scott County (South)
based on LiDAR geomorphic change analysis. High erosion areas are located along
ravines between Jordan and County Highway 8, and at bluff sites along most of Sand
Creek, but especially downstream West 235th Street. Bank erosion in “non-bluff”
reaches also occasionally produces significant volumes of sediment.
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Table 2. Sediment production data for sites chosen for further evaluation based on
LiDAR analysis and previously identified problem areas.
Site

Sed Yield Per Length
Per Area
Erosion
Per Length
Per Area
Area (SF) Length (Ft)
CY/YR
SF/YR
F/YR
CY/YR
SF/YR
F/YR
Ridgeview Cir
256190
2562
-1070
-11.3
-0.11
-1241
-13.1
-0.13
HWY189 - North
1752187
17522
-954
-1.5
-0.01
-4507
-6.9
-0.07
HWY8-Xanadu
62335
750
-807
-29.1
-0.35
-1060
-38.2
-0.46
Sawmill - Naylor
400437
4004
-788
-5.3
-0.05
-1046
-7.1
-0.07
Golfview - HWY21
190402
1904
-441
-6.2
-0.06
-771
-10.9
-0.11
Lower Picha Ravine
586963
5870
-370
-1.7
-0.02
-1900
-8.7
-0.09
210th St W - North
13382
250
-291
-31.4
-0.59
-331
-35.8
-0.67
Delmar - HWY21
310462
3105
-276
-2.4
-0.02
-853
-7.4
-0.07
Helena - Broadway
23029
180
-204
-30.6
-0.24
-309
-46.3
-0.36
Sawmill Lane
45559
355
-189
-14.4
-0.11
-280
-21.3
-0.17
Xanadu - Sawmill
14668
295
-80
-7.3
-0.15
-127
-11.6
-0.23
Marden Ct
3021
145
-5
-0.9
-0.04
-13
-2.4
-0.11
Camber Ave
3217
100
-4
-1.0
-0.03
-6
-1.6
-0.05
Green Ash Ct
263497
2635
53
0.5
0.01
-443
-4.5
-0.05
210th St W - South
94998
950
102
2.9
0.03
-263
-7.5
-0.07
HWY189 - South
798246
7982
483
1.6
0.02
-2093
-7.1
-0.07
***Data taken from comparison of 2003 and 2010 LiDAR
Sediment Yield = Total change in sediment volume within the area of interest (total bluff or 40 ft stream buffer (each side)).
Erosion = Total volume of erosion within the area of interest (does not factor in deposition).

The sites in Table 2 and Figure 8 include reaches with the highest amount of sediment
production, including the Ridgeview Circle and Highway 169-North ravine areas, and
the bluff at Highway 8-Xanadu, which produce more than 800 CY of material per year
according to the LiDAR analysis. Smaller sites, such as the Helena-Broadway and 210th
St W – North sites, appear to produce less overall sediment, but have relatively high
erosion rates for their size (>0.2 CF/SF/YR). The list includes a mix of bluff and ravine
sites in both the north and south sections of the study area.
Sand Creek ravines are in various stages of evolution, but the more active ravines
appear to be in Stage II or early Stage III (Figure 3), with some incision and clear
evidence of active widening. Smaller bluffs, 20-50 ft long and 10-15 ft high, are common
in the ravines as are relatively large rotational slump blocks. Accumulations of slumped
material and woody debris often block the channel, creating upstream ponded areas that
store sediment, at least temporarily (Figure 9).
Along the main channel of Sand Creek, streamside bluffs appear to be maintained by
erosion at the base of the slope, caused, in part, by depositional bars directing high flow
vectors at the bluff toe. Active and partly healed bluff faces often feature multiple
failure sites, with active scarps, debris flows, debris cones, rills, and gullies. Large
cobble/boulder bars in the adjacent channel often flank the larger bluffs. In some cases,
such as Helena-Broadway and Highway 8-Xanadu, some of the slump blocks appear to
originate along the upper face, instead of the bank toe.
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Figure 8. Site map of major erosion sites identified in LiDAR analysis and evaluated in the
overall site prioritization (Tables 2 and 3).
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Figure 9. Woody debris accumulated just downstream of a rotational slump. Wood
has created a natural “check dam” at the pinch point, blocking the channel and
creating a wider, deeper, less steep ravine upstream. The debris attenuates larger
flows and stores water and sediment.
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Prioritization
The initial list of sites (Table 2) was further evaluated during field visits and discussions
with WMO staff, and the sites were ranked using the matrix defined in Table 1 to
produce a list of potential project sites. Table 3 provides the list of high priority sites and
additional information on how the project sites were ranked. The project site list
primarily consists of major bluffs, with only one ravine site.


The bluff sites tend to be areas where large amounts of sediment are added to the
channel over relatively small lengths or areas. Treating these areas likely will
provide the most sediment reduction per length of treatment.



Ravine projects will likely involve numerous smaller treatments along longer
channel lengths, causing more disturbance associated with access, and
potentially, a lower cost versus benefit (tons of sediment) ratio.



Many of the problem ravines delineated in the LiDAR analysis have been, or will
be worked on as part of other soil and water management programs. For
example, sediment traps have been constructed downstream of the Highway
169-North and the Green Ash Court sites and a flow and sediment control
structure was placed along the Delmar Site channel.



Ground-truthing also indicated some sites were relatively stable (Stage IV or V;
Figure 3). For instance, riprap has recently been placed at the upstream end of
the Ridgeview Circle ravine, and downstream, although valley wall erosion was
present, the channel showed signs of developing an inset vegetated floodplain.
Evidence corroborating the site’s position as the highest producer in the system
(Table 2) was limited. The Naylor-Sawmill tributary also had some smaller bluffs
at the outside of bends, but overall, appeared relatively stable, leaving its
predicted high sediment yield from the desktop analysis in doubt.
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Table 3. Sand Creek Project Prioritization
Sites

Type

Project Types

Recommendation

Status

Sediment
Nutrient
loading

Erosion

Project cost

Project
complexity

Infrastructure
risk

HWY8-Xanadu

Bluff

Toe Stabilization

Geotech Investigation, Log
Jam, Flow Deflection, Cribwall
at DS Bluff

Priority

7

5

3

3

6

30.5

Helena - Broadway

Bluff

Toe Stabilization

Log Jam, Flow Deflection

Priority

3

7

3

4

1

24

Clear signs of rilling and slope failure, Log Jam analog
at US end of site

210th St W - North

Bluff

Toe Stabilization

Log Jam, Cribwall

Priority

4

5

3

3

1

22

Bluff erosion and meander migration evident in air
photos (~7000 CY Yield/ ~8000 CY erosion)

Sawmill Lane

Bluff

Toe Stabilization

Log Jam, Flow deflection,
Cribwall

Priority

3

4

4

4

2

21

Not much erosion on air photos, clear signs of slope
failure and rilling

Xanadu - Sawmill

Bluff

Meander Cutoff

Meander Cutoff

Priority

3

3

5

3

1

19

Tributary Channel/ Pull bend inside of existing log
jam/slump

210th St W - South

Ravine

Control Basins
Grade Control

Priority

2

3

6

4

1

19

Narrow, deep ravine along abandoned road

Lower Picha Ravine

Ravine

Grade Control

WASCOB/Channel Wood,
Check Dams
Wood jams (check dams),
Channel wood

Alternate

3

3

3

3

4

18.5

Previous work is failing, DS ravine does not appear to
impact Picha Creek significantly

Golfview - HWY21

Ravine

Grade Control

Wood jams (check dams),
Channel wood

Existing Project

3

3

3

3

4

18.5

Not part of field investigation

Marden Ct

Bluff

Meander Cutoff

Meander Cutoff or Cribwall

No Action

2

2

7

2

4

18

Meander will be naturally cut at neck in the near
future

Delmar - HWY21

Ravine

Grade Control

Existing Project

3

3

3

3

3

18

Not part of field investigation

Camber Ave

Bluff

Toe and Slope Stabilization

Future Project

2

2

4

3

7

17.5

HWY189 - North

Ravine

Grade Control

Existing Project

2

3

3

2

7

17

Sediment stored at DS end of channel and in
constructed sediment traps below ravine.

HWY189 - South

Ravine

Grade Control

Wood jams (check dams),
Channel wood

Future Project

2

2

3

3

2

14

Not part of field investigation

Ridgeview Cir

Ravine

Grade Control

Wood jams (check dams),
Channel wood

No Action

1

2

3

3

3

12.5

Channel appears to be adjusting well, field
investigation suggested less erosion than LiDAR data

Sawmill - Naylor

Ravine

Grade Control

Wood jams (check dams),
Channel and bank toe wood,

No Action

1

2

3

3

3

12.5

Channel appears to be adjusting well, some exposed
bluffs at outside of bends, field investigation
suggested less erosion than LiDAR data

Green Ash Ct

Ravine

Grade Control

Wood jams (check dams),
Channel wood

No Action

1

2

2

2

5

11.5

Sediment basin at downstream end, infrastructure
risk, but no sediment to Sand Creek

Wood jams (check dams),
Channel wood
Geotech Investigation,
Roughened Toe, Log Jam,
Cribwall
Wood jams (check dams),
Channel wood
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RAVINE AND BLUFF EROSION SOLUTIONS
The primary performance goal for projects conducted along Sand Creek is to reduce
erosion, downstream transport of eroded sediment, and total suspended solid
concentrations. The WMO and its project partners would like to accomplish this goal
while meeting secondary aims of creating a natural looking solution that improves
aquatic habitat.
More specifically, project criterion should include the following:


Stabilize the toe of eroding bluffs to minimize soil loss contributing to dry
granular flow and rotational failure of the upper slope (mass wasting) and
encourage long-term (10+ years) vegetative stabilization of the bluff toe and
face.



Reduce the flow and sediment transport through ravines during large runoff
events. If necessary, stabilize actively failing banks/bluffs along the ravine
channels.



Design the stabilization measures to withstand flood discharges up to a 100 YR
flood.



Increase in-stream habitat complexity for fish and other aquatic and riparian
habitat.



Maximize the amount of treatment that can be completed with the available
funding.

Possible erosion solutions range from traditional site treatments using large rock
(riprap) to more bioengineered solutions that include the use of trees, vegetation, and
rock to provide stabilization at the toe of bluff slopes or to provide storage for sediment
and runoff.
Strategies for Ravine Stabilization
In general, ravines are often difficult to stabilize as they are usually actively adjusting in
both the vertical and horizontal directions. During recent Scott County and Minnesota
River partnership workshops, it was decided that the best approach to ravine stabilization is a two pronged approach targeting both the hydrology through rate and volume
control in the upper watershed, and the physical erosion through grade control within
the ravines. Water and Sediment Control Basins (WASCOB’s) and larger detention
basins have been used effectively in the Minnesota River basin, and are typically placed
at the head of and along the upstream portion of ravines (Figure 10). Smaller check dams
and stream bank stabilization measures can be employed along the channel within the
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ravine. Rate and volume control and smaller grade control reduce slopes over short
reaches and store water to attenuate larger flows. Reduced stream energy then limits
erosion and allows some sediment to be stored in the bed behind the dams. Access to
most ravine sites in the Middle Sand Creek watershed will likely be costly and result in
significant disturbance, but most can be accessed through the channel bottom at either
end of the ravine. The exact location of WASCOB or detention basins depends on the
topography of each ravine and the hydrology of each tributary branch.
In the Scott County ravine and bluff workshop, it was noted that studies in both India
and the United States indicated that the success of grade control structures in gullies and
ravines is directly proportional to engineering due diligence. Check dam design must
include an analysis of step spacing, apron design, filter material, potential jet scour, risk
of undermining and risk of flanking. Flanking of grade control structures is the most
common mode of failure, but can be avoided by proper embedment into the ravine
walls. Check dams can be built from stone, wood, concrete or a variety of materials. We
recommend either stone, large wood or a combination of both. The conceptual drawings
provided for the 210 St W – South Ravine Site (Appendix E; Sheet 5) provide an example
of the use of the aforementioned treatments.

Figure 10. Conceptualized drawings of a WASCOB pond and rock and wood check
dams for use in limiting sediment transport and production in ravines.
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Strategies for Bluff Stabilization
For general stabilization purposes, bluffs can be divided into the bluff toe and the bluff
face, or upper bluff. Most bluff failures initiate via fluvial entrainment and failures at
the toe, which in turn, may lead to mass wasting along the face. In order to slow this
cycle, the toe must be protected, and the upper slope can then be treated (e.g.,
excavation, grading, riprap, piles, etc.) or left to passively stabilize. In the latter case, the
face will continue to erode at the top and deposit at the base, creating a less steep, more
stable slope suitable for vegetation establishment (Figure 11). In general, Inter-Fluve
recommends toe treatment and passive upper bluff stabilization, unless infrastructure or
safety issues require a different approach.
However, along the Sand Creek focus reach, bluff heights and upper bluff instability
appear to create additional risks that are not always encountered at other sites. The main
risk to projects is rotational failures along the bluff. Inter-Fluve is only proposing to
stabilize bluff toes, and adding logs and rock at the base of a bluff should limit toe
erosion and increase the resistance to slope failures. However, if a rotational failure
occurs, either at the toe or higher along the slope, a large volume or weight of material
moving along the slope could damage any installed treatments. Additional slope
stability analyses may be required at some sites to address this issue. Also, the steep,
unstable nature of many of the bluffs will pose safety risks for survey, detailed sediment
analysis, and construction. Log jams and cribwall stabilization will likely require piles
and rock, as opposed to burial into the banks to reduce inducing a slope failure.
Long-term bluff toe protection requires a fixed channel boundary be installed at or
near the bluff toe. This can be accomplished through the installation of rock toe (e.g.
riprap), rock vanes (e.g. bendway weirs), large wood spurs, increased roughness
elements, toe wood, or engineered log jams, followed by either passive or active
stabilization of the upper slope. In order to both provide habitat for fish and wildlife,
and minimize the cost of sediment reduction, we recommend large wood based
solutions and passive upper slope stabilization. The first involves construction of a log
jam or log crib at the toe, either directly on the bluff to or away from the bluff toe to
create a floodplain bench. The floodplain bench can be designed as a geotechnical
structure to add weight to the bluff toe or prevent turning, thus minimizing mass
wasting. This method has been used successfully at Porter Creek, and will likely have a
similar effect in Sand Creek. Following construction, the highest shear stresses are then
encountered at the log or stone portion of the crib, and not at the bluff toe. Thus, the
bluff stabilizes naturally and vegetation begins to move up the slope (Figures 11 and 12).
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A second, less intensive approach involves the placement of regularly or strategically
spaced clusters or smaller log jams along the bluff toe. These act in the same way as
bendway weirs or spur dikes and are designed to break up circulating cross currents,
thus minimizing toe erosion and creating depositional features between the spurs.

Figure 11. Existing, proposed, and expected typical cross section at a typical bluff
stabilization site. The existing ground (black line) shows the channel scouring at the
toe of the bluff on the right side of the valley. The proposed channel (red line) will be
excavated away from the bluff toe to allow room for placement of the treatment
(riprap or cribwall) and to provide room for the upper bank material to slump over
(green line).
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Figure 12. Planview schematic of a log cribwall stabilization project.
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Figure 13. Planview schematic of a log cribwall stabilization project with a new channel constructed on the inside of the bend, and
the existing channel filled and converted to floodplain.
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In some cases, moving the channel away from the eroding bluff entirely may be more
practical from both a construction and safety standpoint and project effectiveness. Under
this scenario, the inside bend of the meander is moved slightly inward and the
excavated material is used to backfill the crib and floodplain bench. The constructed
floodplain should then be planted with native trees, shrubs, and understory plants
(Figure 13).
Engineered wood toes can either be low density log jams 1-2 layers high for low
floodplains, or can be more extensive log cribs with several layers of logs. Log cribs are a
lattice-like structure of logs and rootwads, placed horizontally and vertically, with slash,
local boulders, and soil intermixed within the log matrix (Figures 14 to 16). They
are primarily used to protect bank and bluff toes. Woody debris jams are smaller, less
dense, less structured treatments, used for limited toe stabilization and flow deflection.
Logs exposed to wet/dry cycles are expected to decay in 15 to 30 years, and submerged
wood can last as much as 200 years or more. As with any bioengineering treatment, by
the time the structural elements have degraded, natural vegetation will have established
and their root structures will have made the bank stronger. Trees with vegetative
reproduction qualities (e.g. black willow, cottonwood) can be incorporated into the
structure, which then becomes a living entity with added structural stability from root
growth. Boulders and cobbles can be added to the structure to provide self-armoring
material for added long term toe protection.

Figure 14. Example of a large wood cribwall under construction at the toe of a failing
sand bluff on Porter Creek, near the study area. The space between the interlocking
logs was filled by additional wood and rock, before being covered with soil. After
construction, the bench was planted with native vegetation.
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Figure 15. Vegetation established on the bench and slope face behind the cribwall
noted above

Figure 16. Schematic of a cross section through a log cribwall.
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Other Considerations for Bluff Stabilization - Traditional Riprap
Riprap can be an effective approach, as its design and placement is a well-established
practice . Riprap can be dropped down slope faces or constructed from the river side of
the bank. Placement typically involves excavation to a subgrade, followed by a filter
gravel or filter fabric, and then placement of stone. Riprap has significant drawbacks,
including a disconnection of the aquatic environment from the terrestrial and riparian
zone. Reptiles, amphibians, birds, fish and mammals that might use undercut banks or
require movement along the bank vertical profile cannot do so. Riprap creates an
unnatural aesthetic that can be strikingly different from the natural. The latter can be
somewhat mitigated by planting among the voids (joint planting) to develop a
vegetative cover over the rock. Riprap or rounded stone toes can be prudent where large
wood would be subject to wet and dry cycles and thus would rot away quickly. Stone
toe material can also be blended into log jams to provide launchable, self-armoring toe
material upon disintegration of log jams.
Other Considerations for Bluff Stabilization – Active Upper Slope Stabilization
Interfluve only briefly considered extensive soil removal or grading of upper slopes,
primarily to provide project level cost comparisons. Because of the size of the upper
slopes, ranging from 50-100 feet high and several hundred feet long, grading of bluff
slopes was viewed as not cos effective and likely undesirable. To be successful, upper
slope treatments may involve grading, topsoil placement, bioengineering slope
stabilization measures, seeding, and planting. Such treatment would also need to be
accompanied by the same toe treatment outlined above. In most cases, toe treatments
should have a larger impact on reducing sediment loads in Sand Creek, as they not only
reduce fluvial entrainment and slope failures but also are often designed to catch and
store material coming from upslope. Money saved by letting the upper slopes stabilize
passively, as opposed to grading, can be spent on providing greater lengths of toe
protection or treating toes at a larger number of sites.
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PRIORITY SITES
Helena-Broadway Bluff
The Helena-Broadway Bluff Site consists of multiple rotational hillslope failures that
currently release sediment to Sand Creek (Figure 17). The site lies at the outside of an
eastward bend in Sand Creek. Bedrock was observed flanking the impacted bank,
immediately downstream of the site, and it is unclear how far the bedrock extends
upstream. Historic photos indicate the toe of the slope erodes at the upstream end of the
bluff, which may trigger slope activity. In addition to the main scarps, the slope face
includes numerous smaller scarps, small debris flow deposits, and rilling. A water tower
lies within 150 feet of the slope break at the top of the bluff.
The propped plan for the Helena-Broadway Site combines a cribwall or toe wood
treatment and spaced log spur dikes on the approach (Appendix E, Sheet 2). There is no
need for toe stabilization on the downstream end due to bedrock protrusion. Final
design of the Helena-Broadway bluff site will include geotechnical investigation and a
slope stability analysis. In this case, secondary slumps on the upper hillslope and
potential seep issues could compromise toe stabilization. If bedrock limits the
installation of log piles, a constructed cribwall may not be an appropriate treatment and
alternative measures, such as drainage modification, rock toe, or rock weirs will be
examined.

Figure 17. Helena-Broadway Bluff. The bluff includes an upper and lower slump, and
the face features smaller slumps and rills. Bedrock limits erosion at the downstream
end of the bed (left).
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Sawmill Lane Bluff
The Sawmill Lane bluff site is a high, steep, sandy bluff along a large bend in the river
(Figure 8; Figure 18). The bluff face is lined with small, leaning trees, rills, and sediment
cones. A cobble bar lies at the inside of the bend and sand and gravel has deposited
downstream. At the upstream end of the site, a woody debris jam forces flow away from
the bank and protects the vegetation growing on the toe of the slope behind and
immediately downstream (Figure 19).
We propose a series of spur dikes constructed from small jams (Appendix E, Sheet 3).
The effect of the existing woody debris analog on site and roughly half of the bend
planform is straight indicates spaced log jam spurs could be used effectively to reduce
toe erosion and encourage deposition and vegetation growth. Some excavation of the
existing mid-channel bar may also be required.

Figure 18 (left). Sawmill Lane Bluff Site featuring shallow slope failures, leaning
trees, sediment cones and rills. A large cobble bar has formed on the inside of the
bend (right).
Figure 19 (right). Existing debris jam at the toe of Sawmill Lane Bluff. The jam forces
flow away from the bank and protects vegetation downstream and behind the wood.
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W 210th St-South Ravine
Of the six sites selected for potential projects, the W 210th St -South Ravine, is the only
ravine site. The ravine runs along an abandoned road, and shows signs of recent
incision. Valley wall erosion is evident along the entire reach, including both toe erosion
and slumping along upper banks. The downstream end of the channel is an actively
incising gully only 5 feet wide, but over 8 feet deep. This gully will likely widen over
time, releasing a significant amount of sediment into Sand Creek (Figure 20). The road
provides excellent site access.
The solutions proposed in the concept drawings include WASCOB or detention basin
installation at the headwaters and channel widening and check dam installation
downstream (Appendix E, Sheet 4).

Figure 20. Narrow ravine channel at the downstream end of the W 210th St – South
Ravine.
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210th St W – North Bluff
This bluff site lies at the downstream end of a relatively steep, straight reach of Sand
Creek, directly before the channel bends to the west (Figure 8). The upstream end of the
bluff deposit includes a bouldery channel deposit, which may help protect the bluff,
whereas the downstream end is predominantly sand (Figure 21). A large, sandy, cobble
bar at the base of the slope directs low flows to the inside of the bend, but erosion along
the downstream, east bank indicates high flows have sufficient shear to move material
(Figure 22). Historical photos indicate the channel has migrated significantly at this
location.
The proposed solution (Appenidix E, Sheet 5) involves a cribwall stabilization of the
steep bluff toe, including creation of a low profile floodplain bench consistent with the
downstream bankfull depth. Stabilization of the lower end of the project area would
include either placement of strategic roughness elements (log jams) that force flow away
from the eroding bank, or a toe wood treatment along the eroding bank. If this site is
chosen for final design, additional analysis of the downstream end of the site will be
completed to ensure that the chosen treatment is appropriate.

Figure 21. 210th St W – North Bluff.

OREGON . MONTANA . W ASHINGTON . W ISCONSIN

w w w .i nt e r f l uv e . c o m

30

Sand Creek Near Channel Sediment Reduction

Figure 22. Cobble Bar and bank erosion downstream of the 210th St W – North Bluff

Highway 8 – Xanadu Bluff
The Highway 8 – Xanadu Site is one of the highest sediment producing areas along the
channel. It consists of two failing slopes. The upstream bluff recently failed and appears
to be highly unstable (Figure 23). The downstream bluff is steep, with debris cones and
rills along the face, but does not appear to be actively collapsing (Figure 24). The site
occupies a large compound bend along Sand Creek, and the failures are likely related to
toe erosion along the outside of the bend. A residence/business occupies the top of the
bluff and structures are often within 100 feet of the slope break.
The Xanadu bluffs are high (60-80 ft) and very steep, with near vertical slopes in some
areas. Whereas, the other project sites have no infrastructure immediately affected by
slope retreat, the Xanadu site has homes and other structures built near the bluff edge.
Stabilization of the toe of these bluffs may slow down further mass wasting, but the
bluff tops will continue to lose material until an angle of repose is met. Continued slope
retreat may be a slow process or it could occur episodically at any time. The exact stable
angle of repose is currently unknown, but a range of values could be determined
through geotechnical analysis. Slope stability would not be achieved without either
passive or active removal of material from the top of the slope, with either case
involving relocation of infrastructure. For example, if a 1.5H to 1.0V slope was desired,
the top of the bank would need to be moved back 120 feet.
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The proposed treatment (Appendix E, Sheet 6) includes toe stabilization, but it is
recommended that if this approach is taken, that either the slope be excavated or the
infrastructure adjacent to the upper slope be moved to allow for natural failure of the
upper slope. We have not included active excavation design in the concept plans, but
excavation is included in the estimated costs for the project (Appendix E).

Figure 23. Upstream bluff at the Highway 8 – Xanadu Site. The bluff has recently
failed and is relatively unstable.
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Figure 24. Downstream bluff at the Highway 8-Xanadu Site. Sediment cones and rills
line the bluff face.

Xanadu-Sawmill Bluff
The Xanadu-Sawmill Site consists of a recent (2014-2015) bluff failure into Porter Creek,
a primary tributary of Sand Creek. The failure appears to have pushed Porter Creek to
the east, and the channel currently flows through a debris jam at the toe of the collapsed
slope. The channel, which is approximately 20 feet wide downstream, is only about 5 to
10 feet through the impacted area, and higher flows appear to be flanking the existing
jam at the inside of the bend. The failed slope is sandy, relatively loose, and cut by rills.
Additional erosion along the base and face of the slope is expected.
The proposed treatment involves installation of either a series of small spur jams, as
depicted in Appendix E, Sheet 7. Alternatively, a low profile and low density log jam
could be constructed along with some channel excavation to achieve a stable crosssection. Excavated material would be used to backfill the log jams and provide ballast
against buoyant forces acting on the installed wood. This approach is similar to the one
used successfully at Porter Creek bluff sites in 2011.
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PROJECT COSTS
Costs for river projects vary widely due to a number of factors, including the availability
of materials, the complexity of site access, the need and complexity of water management for channel work, the experience of the contractor, and economies of scale. In
recent years, we have seen the unit prices for excavation and installation measures
increase by as much as 50% over the previous decade, largely due to the limited number
of construction contractors available.
Costs are also highly variable by area and time of year. Inter-Fluve has constructed
wood based bluff erosion solutions under a wide range and combination of
circumstances. The price per installed piece has varied from $100 to $900 per piece
depending on the location and installation details. Average costs for installed wood in
the Minneapolis-St. Paul Metropolitan Area are generally between $300 and $400 per
piece. If Scott County can acquire the wood, installation costs can be reduced to $100 $300 per piece. Planning level estimated project costs are provided in Appendix F.
Costs will be refined during the final design process.
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APPENDIX A. Prioritization Scoring Rubric for Sand Creek Projects.
Parameter

Weight

1

3

5

7

Sediment/nutrient loading
(Sand and Picha Creeks)

2

No significant load reduction to
Sand or Picha Creek

Minor reduction in sediment loading (0-250
CY/YR); sediment is managed or deposited
before reaching Sand or Picha Creeks

Moderate reduction in sediment yield to Sand
or Picha Creeks (250-500 CY/YR), reduced
yields to perennial tributaries

Significant reduction in sediment yield to
Sand and Picha Creeks and perennial tributaries
(>500 CY/YR)

Erosion/Channel Stability

1.5

Minimal improvement to erosion and stability

Low to moderate improvement
(<25 CF/FT/YR)

Moderate improvement
(<40 CF/FT/YR)

Significant improvement to overall stream stability
and function; (> 50 CF/FT/YR)

Project cost

1

> $300K

$200 - $300K

$50 -$200K

$0 - $50K

Project complexity

1

Geotechnical considerations, specialty design Geotechnical consideratoins, difficult access, Moderately complex, no specialty engineering
services required, difficult access, heavy
engineering plans required, earthwork,
required, some access issues, minor earthwork,
oversight, major earthwork, EAW/EIS permitting
significant permitting
basic permitting

Elementary solution, shelf design, volunteer and
hand labor implementation, no permits

0.5

Low to moderate infrastructure risk and
minimal risk to public safety with no action
(100-150 ft from eroding bluff or bank face),
or infrastructure value <$100,000

Infrastructure at high or immenent risk of failure
with no action. Public safety at risk.
(<50 ft from eroding bluff or bank face)
or infrastructure value >$200,000

Infrastructure risk

No risk to infrastructure with no action, or no
infrastructure present
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APPENDIX B. Sand Creek – Instability Areas and Potential Solutions.
Sites

Type

Project Types

Recommendation

Status

Sediment
Nutrient
loading

Erosion

Project cost

Project
complexity

Infrastructure
risk

HWY8-Xanadu

Bluff

Toe Stabilization

Geotech Investigation, Log
Jam, Flow Deflection, Cribwall
at DS Bluff

Priority

7

5

3

3

6

30.5

Helena - Broadway

Bluff

Toe Stabilization

Log Jam, Flow Deflection

Priority

3

7

3

4

1

24

Clear signs of rilling and slope failure, Log Jam analog
at US end of site

210th St W - North

Bluff

Toe Stabilization

Log Jam, Cribwall

Priority

4

5

3

3

1

22

Bluff erosion and meander migration evident in air
photos (~7000 CY Yield/ ~8000 CY erosion)

Sawmill Lane

Bluff

Toe Stabilization

Log Jam, Flow deflection,
Cribwall

Priority

3

4

4

4

2

21

Not much erosion on air photos, clear signs of slope
failure and rilling

Xanadu - Sawmill

Bluff

Meander Cutoff

Meander Cutoff

Priority

3

3

5

3

1

19

Tributary Channel/ Pull bend inside of existing log
jam/slump

210th St W - South

Ravine

Control Basins
Grade Control

Priority

2

3

6

4

1

19

Narrow, deep ravine along abandoned road

Lower Picha Ravine

Ravine

Grade Control

WASCOB/Channel Wood,
Check Dams
Wood jams (check dams),
Channel wood

Alternate

3

3

3

3

4

18.5

Previous work is failing, DS ravine does not appear to
impact Picha Creek significantly

Golfview - HWY21

Ravine

Grade Control

Wood jams (check dams),
Channel wood

Existing Project

3

3

3

3

4

18.5

Not part of field investigation

Marden Ct

Bluff

Meander Cutoff

Meander Cutoff or Cribwall

No Action

2

2

7

2

4

18

Meander will be naturally cut at neck in the near
future

Delmar - HWY21

Ravine

Grade Control

Existing Project

3

3

3

3

3

18

Not part of field investigation

Camber Ave

Bluff

Toe and Slope Stabilization

Future Project

2

2

4

3

7

17.5

HWY189 - North

Ravine

Grade Control

Existing Project

2

3

3

2

7

17

Sediment stored at DS end of channel and in
constructed sediment traps below ravine.

HWY189 - South

Ravine

Grade Control

Wood jams (check dams),
Channel wood

Future Project

2

2

3

3

2

14

Not part of field investigation

Ridgeview Cir

Ravine

Grade Control

Wood jams (check dams),
Channel wood

No Action

1

2

3

3

3

12.5

Channel appears to be adjusting well, field
investigation suggested less erosion than LiDAR data

Sawmill - Naylor

Ravine

Grade Control

Wood jams (check dams),
Channel and bank toe wood,

No Action

1

2

3

3

3

12.5

Channel appears to be adjusting well, some exposed
bluffs at outside of bends, field investigation
suggested less erosion than LiDAR data

Green Ash Ct

Ravine

Grade Control

Wood jams (check dams),
Channel wood

No Action

1

2

2

2

5

11.5

Sediment basin at downstream end, infrastructure
risk, but no sediment to Sand Creek
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Final
Score

Notes

Concentrate on DS end of Bluff/ US end has
geotechnical issues (seeps, etc)

May require geotech work to save yard
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APPENDIX C. Scott County Site Map
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APPENDIX D1. Erosion within the Sand Creek system in Scott County (North).
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APPENDIX D2. Erosion within the Sand Creek system in Scott County (South).
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Appendix E. SITE CONCEPTUAL DRAWINGS
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SAND CREEK NEAR CHANNEL SEDIMENT REDUCTION
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Appendix F. PROJECT COST ESTIMATES

Sand Creek Near Channel Sediment Reduction
Summary Concept Cost Estimate

9/27/2015

Final Design,
Permitting and Const.
Mgmt. Cost

Site

Construction
Management Cost

Toe Stabilization
Cost

Optional Upper Slope
Stabilization Cost

Helena - Broadway

$

35,000 $

14,000 $

181,894 $

Sawmill Lane

$

30,000 $

14,000 $

174,507

W 210th St South

$

34,000 $

22,000 $

181,125

W 210th St North

$

27,000 $

18,000 $

247,308

Hwy 8 Xanadu

$

145,000 $

40,000 $

3,239,898

NA

Xanadu - Sawmill

$

23,000 $

16,000 $

95,803

NA

$

962,167
NA

$

Costs are planning level in nature, actual costs may vary +/- 50%
Construction costs include contingency (15%)
Design costs assume concepts and 30% are complete with grading surfaces built
Construction management includes construction observation
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