APPENDIX O. COPY OF AGRICULTURAL SURVEYS

This appendix contains copies of the agricultural surveys that were completed by the county conservationist offices. This information,

coupled with other sources discussed in the TMDL Report and Appendix C, informed the creation of input files for the SWAT watershed
model.



Upper Fox-Wolf Basins TMDL:
Agricultural Land Management Questionnaire for Adams County

The Wisconsin Department of Natural Resources, with support from the U.S. Environmental Protection Agency, has initiated a Total
Maximum Daily Load (TMDL) study for nutrient and sediment impaired waters in the Upper Fox and Wolf River Basins (UFWB). As part
of this effort, the Soil and Water Assessment Tool (SWAT) watershed model will be used to simulate runoff volumes and phosphorus
and sediment loading to surface waters from nonpoint sources, including runoff from agricultural lands.

Inputs for SWAT model setup include estimates of variables describing the agricultural land management practices used throughout
the modeled area. Practices are defined in management tables. A management table describes one specific combination of planting,
tillage, fertilizer/manure application, and harvest practices applied to a portion of the modeled area (see Table 1). For the UFWB SWAT
model, several different management tables will be prepared to capture variation in agricultural practices across the UFWB.

Table 1. Example SWAT agricultural land management table.

Year Month Day Operation Type Amount
1 May 3 Till Disk Plow -
1 May 15 Fertilizer 9:23:30 200 Ibs/ac
1 May 15 Plant Corn Grain -
1 October 15 Harvest Corn Grain -
1 October 30 Till Chisel Plow -
2 May 3 Till Disk Plow -
2 May 15 Fertilizer 9:23:30 200 Ibs/ac
2 May 15 Plant Soybean -
2 October 15 Harvest Soybean -
2 October 30 Till Chisel Plow -

This document contains 18 questions on agricultural management practices in your county. Your responses will be used to guide SWAT
model setup. SWAT model output will be used to calculate TMDL load allocations and reductions needed to meet water quality
standards. Accurate inputs for SWAT modeling are therefore critical for generating realistic estimates of phosphorus/sediment load
reductions. For this phase of the TMDL study, we are not requesting information on agricultural management down to the scale of

individual farms or fields. Most questions in this survey ask for a description of average practices for your county’s 12-digit
hydrologic units (HUC12s). HUC12 boundaries generally correspond to the subwatersheds defined in the UFWB SWAT model and are
displayed in Attachment A for reference. More detailed information may be requested at a later time for site-scale TMDL

implementation planning.

Please prepare responses directly in this file and deliver in electronic format (Word or PDF) via email to:

Andy Somor

Hydrologist

The Cadmus Group, Inc.
andrew.somor@cadmusgroup.com
(503) 467-7194

PLEASE ENTER YOUR NAME AND CONTACT INFORMATION IN THE SPACE BELOW
Respondent Name: Wally Sedlar
Organization: Adams County Land and Water Conservation Department
Email: wally.sedlar@co.adams.wi.us

Phone: (608)339-4269
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QUESTIONS 1 THROUGH 4: CROP ROTATIONS

Four general crop rotations have been identified in the UFWB and mapped from USDA Cropland Data Layers for the years 2008-2012:

Cash Grain — Areas with continuous corn, continuous soybean, or alternating corn-soybean plantings;
Dairy — Dairy farms with various rotations of corn and alfalfa plantings;

Continuous Potato/Vegetable — Areas with continuous potato or vegetable plantings; and
Continuous Pasture/Hay — Areas with continuous pasture/hay cover.

el

The crop rotation map shown in Attachment A will be used to determine the rotation acreages in model subwatersheds. Modeled
acreages and yields will be verified using estimates of acres harvested and crop yields reported by USDA National Agricultural Statistics
Service by county. Your input is needed to further verify rotation definitions and maps.

Question 1. Based on your knowledge of crop rotations in your county, would you add any rotations to the four listed above?

NO

Question 2. Attachment A displays a map of the four general crop rotations in your county. Do any areas stand out as being
misclassified?
NO

Question 3. The table below displays the area of each rotation as a percentage of total county area and agricultural area. Do these
percentages seem to accurately represent the area of each rotation in your county?

Rotation % of County Area % of Agricultural Area
Cash Grain 13% 29%
Dairy 19% (34)42%
Potato/Vegetable (20)2% (20)3%
Pasture/Hay (9)11% (17)26%

Note: Areas outside the Upper Fox-Wolf Basin were excluded from percent area calculations.

Question 4. Rotation maps can also be verified using Cropland Transect Survey data. We have acquired 2004 transect data from the
Conservation Technology Information Center (CTIC). Has your county conducted crop and tillage transect surveys since 20047 If yes,

can you share recently collected transect data for this project?

NO



QUESTION 5: DAIRY CROP SEQUENCES

The Dairy rotation will be modeled as a 6-year rotation of corn and alfalfa plantings. Winter wheat and soybeans are also known to be
included in Dairy rotations in portions of the UFWB. Your input is needed to refine the sequence of crops planted in each year of the
Dairy rotation. Several potential crop sequences have been identified from USDA Cropland Data Layers, including:

1) Corn Grain - Corn Grain - Winter Wheat - Alfalfa - Alfalfa - Alfalfa
2) Corn Grain - Corn Grain - Alfalfa - Alfalfa - Alfalfa - Alfalfa
3) Corn Grain - Corn Grain - Soybean - Alfalfa - Alfalfa - Alfalfa

Question 5. In the table below, please estimate the percentage of your county’s Dairy acres using the crop sequences listed above by
HUCI12 subwatershed. Other sequences can be entered in columns 4 and 5, but please focus on sequences with significant acreage

(at least 10% the total dairy acres in a HUC12).

This table will be used to determine if the Dairy rotation should be modeled using one single crop sequence or if multiple Dairy rotations
should be defined. If multiple Dairy rotations are modeled, this table will also be used to determine the proportion of each rotation per

model subwatershed.
% Dairy % Dairy % Dairy % Dairy % Dairy
HUC12 Sequence | Sequence Sequence Sequence Sequence
1 2 3 4 5
EXAMPLE 90% 10% 0% 0% 0%
Neenah Lake-Neenah Creek (040302010201) 10 30 60
Green Creek (040302010202) 10 30 60
South Branch Neenah Creek (040302010203) 10 40 50
Neenah Creek (040302010205) 20 30 50
Westfield Creek (040302010302) 20 30 50
Klawitter Creek (040302010303) 10 40 50

Dairy Sequence 1 = Corn Grain - Corn Grain - Winter Wheat - Alfalfa - Alfalfa - Alfalfa
Dairy Sequence 2 = Corn Grain - Corn Grain - Alfalfa - Alfalfa - Alfalfa - Alfalfa
Dairy Sequence 3 = Corn Grain - Corn Grain - Soybean - Alfalfa - Alfalfa - Alfalfa
Dairy Sequence 4 (if needed, please specify as 6-year rotation) =
Dairy Sequence 5 (if needed, please specify as 6-year rotation) =




QUESTIONS 6 THROUGH 8: TILLAGE AND CROP RESIDUE

When defining tillage practices in SWAT management tables, key variables are the timing of tillage and amount of protective crop
residue remaining on the surface following tillage. Your input is needed to determine appropriate tillage timing and residue levels for
each crop rotation. Tillage settings will also be informed by Cropland Transect Survey data. If you have conducted transect surveys

since 2004, please provide the transect data for this project (see question 4).

Question 6. Are fields typically tilled in the spring or fall in your county?

Question 7. If tillage timing varies by crop rotation and/or HUC12 subwatershed, please specify whether spring or fall tillage is used in

the table below.

Cash Grain Dairy Potato/Vegetable
HUC12 Tillage Tillage Tillage
Timing Timing Timing
EXAMPLE FALL SPRING FALL
Neenah Lake-Neenah Creek (040302010201) FALL FALL FALL
Green Creek (040302010202) FALL FALL FALL
South Branch Neenah Creek (040302010203) FALL FALL FALL
Neenah Creek (040302010205) FALL FALL FALL
Westfield Creek (040302010302) FALL FALL FALL
Klawitter Creek (040302010303) FALL FALL FALL




Question 8. In the table below, please estimate the percentage of your county’s Cash Grain, Dairy, and Potato/Vegetable acreage with crop residue levels of 0%-15%, 16%-30%,
>30%, and percentage under No-Till/Zone-Till by HUC12 subwatershed.

This table will be used to determine the number of tillage classes to model for each crop rotation and the relative area of each tillage class per model subwatershed.
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Cash Grain >30% 10% 0 0 0 0 0 0
No-Till/Zone-Till 5% 0 0 0 0 0 0
0%-15% 75% 70 70 70 70 70 70
Dair 16%-30% 25% 30 30 30 30 30 30
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No-Till/Zone-Till 0%




QUESTIONS 9 THROUGH 11: CHEMICAL FERTILIZER APPLICATIONS

Chemical fertilizer applications will be modeled for the Dairy, Cash Grain, and Potato/Vegetable rotations. Important settings for
chemical fertilizer applications include application rate, placement, and whether application is followed by incorporation. Note that
when defining fertilizer application rates, our focus is on the amount of phosphorus applied. Application rates for nitrogen and
potassium are less relevant for this project. Your input is needed to determine appropriate chemical fertilizer application settings for
the Dairy, Cash Grain, and Potato/Vegetable rotations.

Question 9. Using the table below, please describe a typical chemical fertilizer application for Cash Crop, Dairy, and Potato/Vegetable

rotations in your county.

Characteristic Cash Crop Dairy Potato/Vegetable
Application Timin
PP . & . Pre & Post Pre & Post Pre & Post
(Pre-Planting or At-Planting)
Placement
L Surface Surface Surface
(Surface or Injection)
Incorporation Following Application?
Yes Yes Yes
(Yes or No)

Question 10. Using the table below, please estimate typical chemical fertilizer application rates for Cash Crop, Dairy, and

Potato/Vegetable rotations in your county by HUC12 subwatershed. If possible, please express rates in pounds of phosphorus applied

per acre. If expressing as pounds of fertilizer applied per acre, please note the typical N:P:K ratio for your county.

HUC12 Cash Grain Dairy Potato/Vegetable

Application Rate | Application Rate | Application Rate

Neenah Lake-Neenah Creek (040302010201) 200-80-300 200-80-300 300-400-300
Green Creek (040302010202) 200-80-300 200-80-300 300-400-300
South Branch Neenah Creek (040302010203) 200-80-300 200-80-300 300-400-300
Neenah Creek (040302010205) 200-80-300 200-80-300 300-400-300
Westfield Creek (040302010302) 200-80-300 200-80-300 300-400-300
Klawitter Creek (040302010303) 200-80-300 200-80-300 300-400-300

Typical N:P:K Ratio =

Question 11. Crop yield targets could also inform the selection of appropriate fertilizer application rates. For example, areas with high

yield targets may also be receiving high rates of fertilizer application. Can you provide estimates of crop yield targets by HUC12

subwatershed?3QuestionS 12 Through 14: Manure Applications

Manure applications will be modeled for the Dairy rotation. Important settings for manure applications include application frequency,
rate, timing, and whether application is followed by incorporation. Your input is needed to determine appropriate manure application
settings.

Question 12. In the table below, please estimate the percentage of your county’s Dairy acreage practicing daily haul of manure versus

manure storage by HUC12 subwatershed.

HUC12 % Daily Haul % Storage

Neenah Lake-Neenah Creek (040302010201) 5 95
Green Creek (040302010202) 5 95
South Branch Neenah Creek (040302010203) 5 95
5
5

Neenah Creek (040302010205) 95
Westfield Creek (040302010302) 95




Klawitter Creek (040302010303) 5 95

Question 13. Using the table below, please describe typical manure application practices for a daily haul farm and a manure storage
farm in your county.

Characteristic Typical Practice for Daily Haul Farm Typical Practice for Storage Farm
Application Frequency DAILY 2X
Application Timing Daily Fall/Spring
Followed by Incorporation?

NO YES
(Yes or No)




Question 14. In the table below, please estimate typical manure application rates and form (liquid or solid) for a daily haul farm and a

manure storage farm in your county by HUC12.

DAILY HAUL STORAGE
HUC12 Application Manure Application Manure
Rate Form Rate Form
Neenah Lake-Neenah Creek (040302010201) 15T Soild 11,000 Liquid
Green Creek (040302010202) 15T Soild 11,000 Liquid
South Branch Neenah Creek (040302010203) 15T Soild 11,000 Liquid
Neenah Creek (040302010205) 15T Soild 11,000 Liquid
Westfield Creek (040302010302) 15T Soild 11,000 Liquid
Klawitter Creek (040302010303) 15T Soild 11,000 Liquid

10



QUESTION 15: PLANTINGS AND HARVESTS

SWAT management tables ask for planting and harvest dates for each crop planted. For the UFWB SWAT model, management tables
will initially be setup using average planting and harvest dates for the Basin. We recognize that dates can vary widely from year-to-
year depending on temperature and moisture conditions. The initial planting dates will be varied as part of model sensitivity analysis
to evaluate how much of an effect they have on modeled runoff and phosphorus/sediment loads. Your input is needed to determine
average, early, and late planting and harvest dates in the UFWB and to determine an appropriate number of hay cuttings per year for
the alfalfa phase of the Dairy rotation and for the Continuous Pasture/Hay rotation.

Question 15.In the table below, please estimate average planting dates (50% of crop planted) in in your county in cool/wet, average,
and warm/dry years. Please also estimate the typical number of cuttings on alfalfa and other hay fields in your county.

Temperature/Moisture Condition Average Planting Date | Average Harvest Date | Number of Hay Cuttings
Cool/Wet Year May - 15 Oct - 20 3-4
Average Temperature/Moisture Year May - 10 Oct-20 3-4
Warm/Dry Year April -30 Oct - 15 3-4

11



QUESTION 16: SOIL PHOSPHORUS

An important parameter for SWAT modeling is the initial phosphorus content of soils throughout the modeled area. We have acquired
average soil phosphorus by county based on 2005-2009 soil testing from the UW Soil Testing Lab
(http://uwlab.soils.wisc.edu/files/soilsummary/2009/currentP.pdf). Your input is needed to estimate finer-scale soil phosphorus

values. Estimates of average soil P per HUC12 can be generated by averaging values from a group of representative Nutrient
Management Plans for farms in each HUC12.

Question 16. In the table below, please estimate average soil phosphorus per HUC12. Estimates can be derived from a review of

representative Nutrient Management Plans for each HUC12.

Ll > (p::rltir:gf ;?lllli:n)
Neenah Lake-Neenah Creek (040302010201) 35
Green Creek (040302010202) 35
South Branch Neenah Creek (040302010203) 35
Neenah Creek (040302010205) 35
Westfield Creek (040302010302) 35
Klawitter Creek (040302010303) 35
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QUESTIONS 17 & 18: GRAZING

SWAT management tables can be setup to model animal grazing on pastured lands. Required inputs include the animal type and count,
timing of the start of grazing, and number of grazing days. Your input is needed to determine the prevalence of managed grazing in
areas classified as Continuous Pasture/Hay and, if grazing is significant, to determine appropriate grazing settings.

Question 17. What percentage of your county’s Continuous Pasture/Hay acreage is grazed?

3%

Question 18 .If managed grazing is a significant practice, what are the typical practices of a grazing operation?

Characteristic Typical Practice

Animal Type Beef
Number of Animals per Acre .5
Grazing Timing & Duration Dry - 160 days
(Entire Growing Season, Normal — 180 days
Year-Round, Spring Only, etc.)

13



Upper Fox-Wolf Basins TMDL:
Agricultural Land Management Questionnaire for Calumet County

The Wisconsin Department of Natural Resources, with support from the U.S. Environmental Protection Agency, has initiated a Total
Maximum Daily Load (TMDL) study for nutrient and sediment impaired waters in the Upper Fox and Wolf River Basins (UFWB). As part
of this effort, the Soil and Water Assessment Tool (SWAT) watershed model will be used to simulate runoff volumes and phosphorus
and sediment loading to surface waters from nonpoint sources, including runoff from agricultural lands.

Inputs for SWAT model setup include estimates of variables describing the agricultural land management practices used throughout
the modeled area. Practices are defined in management tables. A management table describes one specific combination of planting,
tillage, fertilizer/manure application, and harvest practices applied to a portion of the modeled area (see Table 1). For the UFWB SWAT
model, several different management tables will be prepared to capture variation in agricultural practices across the UFWB.

Table 2. Example SWAT agricultural land management table.

Year Month Day Operation Type Amount
1 May 3 Till Disk Plow -
1 May 15 Fertilizer 9:23:30 200 lbs/ac
1 May 15 Plant Corn Grain -
1 October 15 Harvest Corn Grain -
1 October 30 Till Chisel Plow -
2 May 3 Till Disk Plow -
2 May 15 Fertilizer 9:23:30 200 Ibs/ac
2 May 15 Plant Soybean -
2 October 15 Harvest Soybean -
2 October 30 Till Chisel Plow -

This document contains 18 questions on agricultural management practices in your county. Your responses will be used to guide SWAT
model setup. SWAT model output will be used to calculate TMDL load allocations and reductions needed to meet water quality
standards. Accurate inputs for SWAT modeling are therefore critical for generating realistic estimates of phosphorus/sediment load
reductions. For this phase of the TMDL study, we are not requesting information on agricultural management down to the scale of

individual farms or fields. Most questions in this survey ask for a description of average practices for your county’s 12-digit
hydrologic units (HUC12s). HUC12 boundaries generally correspond to the subwatersheds defined in the UFWB SWAT model and are
displayed in Attachment A for reference. More detailed information may be requested at a later time for site-scale TMDL

implementation planning.
Please prepare responses directly in this file and deliver in electronic format (Word or PDF) via email to:

Andy Somor

Hydrologist

The Cadmus Group, Inc.
andrew.somor@cadmusgroup.com
(503) 467-7194

PLEASE ENTER YOUR NAME AND CONTACT INFORMATION IN THE SPACE BELOW
Respondent Name: Amanda Kleiber
Organization: Calumet County Resource Management Department
Email: kleiber.amanda@co.calumet.wi.us

Phone: (920) 849-1493 ext. 274
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QUESTIONS 1 THROUGH 4: CROP ROTATIONS

Four general crop rotations have been identified in the UFWB and mapped from USDA Cropland Data Layers for the years 2008-2012:

5. Cash Grain — Areas with continuous corn, continuous soybean, or alternating corn-soybean plantings;

6. Dairy — Dairy farms with various rotations of corn and alfalfa plantings;

7. Continuous Potato/Vegetable — Areas with continuous potato or vegetable plantings; and

8. Continuous Pasture/Hay — Areas with continuous pasture/hay cover.
The crop rotation map shown in Attachment A will be used to determine the rotation acreages in model subwatersheds. Modeled
acreages and yields will be verified using estimates of acres harvested and crop yields reported by USDA National Agricultural Statistics
Service by county. Your input is needed to further verify rotation definitions and maps.

Question 1. Based on your knowledge of crop rotations in your county, would you add any rotations to the four listed above?

No

Question 2. Attachment A displays a map of the four general crop rotations in your county. Do any areas stand out as being

misclassified?
No

Question 3. The table below displays the area of each rotation as a percentage of total county area and agricultural area. Do these

percentages seem to accurately represent the area of each rotation in your county? Percentages are within reason

Rotation % of County Area % of Agricultural Area
Cash Grain 9% 29%
Dairy 12% 42%
Potato/Vegetable 1% 3%
Pasture/Hay 8% 26%

Note: Areas outside the Upper Fox-Wolf Basin were excluded from percent area calculations.

Question 4. Rotation maps can also be verified using Cropland Transect Survey data. We have acquired 2004 transect data from the

Conservation Technology Information Center (CTIC). Has your county conducted crop and tillage transect surveys since 2004? If yes,

can you share recently collected transect data for this project?

No recent transect data to provide

15



QUESTION 5: DAIRY CROP SEQUENCES

The Dairy rotation will be modeled as a 6-year rotation of corn and alfalfa plantings. Winter wheat and soybeans are also known to be
included in Dairy rotations in portions of the UFWB. Your input is needed to refine the sequence of crops planted in each year of the
Dairy rotation. Several potential crop sequences have been identified from USDA Cropland Data Layers, including:

4) Corn Grain - Corn Grain - Winter Wheat - Alfalfa - Alfalfa - Alfalfa
5) Corn Grain - Corn Grain - Alfalfa - Alfalfa - Alfalfa - Alfalfa
6) Corn Grain - Corn Grain - Soybean - Alfalfa - Alfalfa - Alfalfa
Question 5. In the table below, please estimate the percentage of your county’s Dairy acres using the crop sequences listed above by

HUCI12 subwatershed. Other sequences can be entered in columns 4 and 5, but please focus on sequences with significant acreage
(at least 10% the total dairy acres in a HUC12).

This table will be used to determine if the Dairy rotation should be modeled using one single crop sequence or if multiple Dairy rotations
should be defined. If multiple Dairy rotations are modeled, this table will also be used to determine the proportion of each rotation per
model subwatershed.

% Dairy % Dairy % Dairy % Dairy % Dairy
HUC12 Sequence | Sequence | Sequence | Sequence | Sequence
1 2 3 4 5
EXAMPLE 90% 10% 0% 0% 0%
Pipe Creek-Frontal Lake Winnebago (040302030303) 0% 0% 0% 80% 20%
City of Utowana Beach-Frontal Lake Winnebago (040302030304) 0% 0% 0% 80% 20%

Dairy Sequence 1 = Corn Grain - Corn Grain - Winter Wheat - Alfalfa - Alfalfa - Alfalfa

Dairy Sequence 2 = Corn Grain - Corn Grain - Alfalfa - Alfalfa - Alfalfa - Alfalfa

Dairy Sequence 3 = Corn Grain - Corn Grain - Soybean - Alfalfa - Alfalfa - Alfalfa

Dairy Sequence 4 (if needed, please specify as 6-year rotation) = corn silage-corn silage-corn grain-Alfalfa-Alfalfa-Alfalfa

Dairy Sequence 5 (if needed, please specify as 6-year rotation) =Corn silage-corn silage-soybean or WW- Alfalfa-Alfalfa-Alfalfa

16



QUESTIONS 6 THROUGH 8: TILLAGE AND CROP RESIDUE

When defining tillage practices in SWAT management tables, key variables are the timing of tillage and amount of protective crop
residue remaining on the surface following tillage. Your input is needed to determine appropriate tillage timing and residue levels for
each crop rotation. Tillage settings will also be informed by Cropland Transect Survey data. If you have conducted transect surveys
since 2004, please provide the transect data for this project (see question 4).

Question 6. Are fields typically tilled in the spring or fall in your county?

Fall

Question 7. If tillage timing varies by crop rotation and/or HUC12 subwatershed, please specify whether spring or fall tillage is used in
the table below.

Cash Grain Dairy Potato/Vegetabl
HUC12 Tillage Tillage e Tillage
Timing Timing Timing
EXAMPLE FALL SPRING FALL
Pipe Creek-Frontal Lake Winnebago (040302030303) Fall Fall Fall
City of Utowana Beach-Frontal Lake Winnebago (040302030304) Fall Fall Fall
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Question 8. In the table below, please estimate the percentage of your county’s Cash Grain, Dairy, and Potato/Vegetable acreage with crop residue levels of 0%-15%, 16%-30%,
>30%, and percentage under No-Till/Zone-Till by HUC12 subwatershed.

This table will be used to determine the number of tillage classes to model for each crop rotation and the relative area of each tillage class per model subwatershed.
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0%-15% 85% 41 33
Cash Grain 16%-30% 0% 35 40
>30% 10% 19 22
No-Till/Zone-Till 5% 5 5
0%-15% 75% 69 64
. 16%-30% 25% 25 26
Dairy
>30% 0%
No-Till/Zone-Till 0% 1 2
0%-15% 100% 98 98
Potato/ 16%-30% 0% 2 2
Vegetable [>30% 0% 0
No-Till/Zone-Till 0% 0 0

* Calculated by averaging from 4 local crop consultants
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QUESTIONS 9 THROUGH 11: CHEMICAL FERTILIZER APPLICATIONS
Chemical fertilizer applications will be modeled for the Dairy, Cash Grain, and Potato/Vegetable rotations. Important settings for chemical fertilizer applications include application
rate, placement, and whether application is followed by incorporation. Note that when defining fertilizer application rates, our focus is on the amount of phosphorus applied.

Application rates for nitrogen and potassium are less relevant for this project. Your input is needed to determine appropriate chemical fertilizer application settings for the Dairy,
Cash Grain, and Potato/Vegetable rotations.

Question 9. Using the table below, please describe a typical chemical fertilizer application for Cash Crop, Dairy, and Potato/Vegetable rotations in your county.

Characteristic Cash Crop Dairy Potato/Vegetable
[v)
Application Timing 50% preplant orepl 50% preplant
. . . re-Plant

(Pre-Planting or At-Planting) 50% planting 50% planting
Placement

N Surface Surface surface
(Surface or Injection)
Incorporation Following Application?

80% yes 20% no Yes yes

(Yes or No)

* Calculated by averaging from 4 local crop consultants
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Question 10. Using the table below, please estimate typical chemical fertilizer application rates for Cash Crop, Dairy, and

Potato/Vegetable rotations in your county by HUC12 subwatershed. If possible, please express rates in pounds of phosphorus applied

per acre. If expressing as pounds of fertilizer applied per acre, please note the typical N:P.K ratio for your county.

HUC12 Cash Grain Dairy P:t:\m/l\i,ceagt?;ibl
Application Rate | Application Rate PP
Rate
Pipe Creek-Frontal Lake Winnebago (040302030303) See below
City of Utowana Beach-Frontal Lake Winnebago (040302030304)
This really varies depending upon crop planted and/or if the field is receiving manure
Alfalfa—41lbs P Corn grain —30 Ibs P Corn Silage —40 Ibs P Pasture — 0 Ibs P Peas—21lbsP

Soybeans —26lbs P Winter Wheat — 13 |bs P

*calculated by averaging 140 fields in the Pipe Creek Watershed

Question 11. Crop yield targets could also inform the selection of appropriate fertilizer application rates. For example, areas with high

yield targets may also be receiving high rates of fertilizer application. Can you provide estimates of crop yield targets by HUC12
subwatershed?

Soybeans — 46-55 bu
Winter Wheat 61-80 bu
Corn silage — 18-22 ton
Alfalfa—4.6—5.5 ton

Corn grain-151-170 bu
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QUESTIONS 12 THROUGH 14: MANURE APPLICATIONS
Manure applications will be modeled for the Dairy rotation. Important settings for manure applications include application frequency,

rate, timing, and whether application is followed by incorporation. Your input is needed to determine appropriate manure application
settings.

Question 12. In the table below, please estimate the percentage of your county’s Dairy acreage practicing daily haul of manure versus
manure storage by HUC12 subwatershed.

% Dail
HUC12 % Daily % Storage
Haul
Pipe Creek-Frontal Lake Winnebago (040302030303) 25 75
City of Utowana Beach-Frontal Lake Winnebago (040302030304) 25 75

Question 13. Using the table below, please describe typical manure application practices for a daily haul farm and a manure storage
farm in your county.

Characteristic Typical Practice for Daily Haul Farm Typical Practice for Storage Farm
Application Frequency Daily-Weekly
0, o/ i
Application Timing n/a Fall 75% some also empty 25@ in
spring
Followed by Incorporation? See note below See note below
(Yes or No) 20% incorporate 40% incorporate

Incorporation will depend upon the upcoming crop. Quite a few dairy farms like to spread a topdressing on their existing alfalfa
crop. Some do this once to three times per year. If the crop is going to be corn then more manure is incorporated.
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Question 14. In the table below, please estimate typical manure application rates and form (liquid or solid) for a daily haul farm and a

manure storage farm in your county by HUC12.

DAILY HAUL STORAGE
HUC12 Application Manure Application Manure
Rate Form Rate Form
Pipe Creek-Frontal Lake Winnebago (040302030303) 17.7 tons solid 12300 liquid
City of Utowana Beach-Frontal Lake Winnebago (040302030304) 17.7 tons solid 12300 liquid

Very difficult to answer. This really depends upon several factors: crop rotation, soil fertility, distance to farm.

21 fields out of 140 received liquid manure from a storage facility. The range was 6,000 gallons per acre to 20,000 gallons per acre.

The average is 12,300 gallons per acre

10 fields out of 140 received solid manure. The range was 5 tons to 26 tons and the average is 17.7 tons. These 10 fields were all from

the same farm operation so maybe be a good representation of the entire watershed but a good estimate.

Looking through some NMPs in the watershed | also noted that some fields are receiving biosolids from municipalities on the

cropland also.
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QUESTION 15: PLANTINGS AND HARVESTS

SWAT management tables ask for planting and harvest dates for each crop planted. For the UFWB SWAT model, management tables
will initially be setup using average planting and harvest dates for the Basin. We recognize that dates can vary widely from year-to-
year depending on temperature and moisture conditions. The initial planting dates will be varied as part of model sensitivity analysis
to evaluate how much of an effect they have on modeled runoff and phosphorus/sediment loads. Your input is needed to determine
average, early, and late planting and harvest dates in the UFWB and to determine an appropriate number of hay cuttings per year for
the alfalfa phase of the Dairy rotation and for the Continuous Pasture/Hay rotation.

Question 15.In the table below, please estimate average planting dates (50% of crop planted) in in your county in cool/wet, average,
and warm/dry years. Please also estimate the typical number of cuttings on alfalfa and other hay fields in your county.

Temperature/Moisture Condition Average Planting Date | Average Harvest Date | Number of Hay Cuttings
Cool/Wet Year June 5 Oct 10 4
Average Temperature/Moisture Year May 20 Sept 20 4
Warm/Dry Year May 10 Sept 5 4or5

*Averaged dates by asking 4 local crop consultants
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QUESTION 16: SOIL PHOSPHORUS

An important parameter for SWAT modeling is the initial phosphorus content of soils throughout the modeled area. We have acquired
average soil phosphorus by county based on 2005-2009 soil testing from the UW Soil Testing Lab
(http://uwlab.soils.wisc.edu/files/soilsummary/2009/currentP.pdf). Your input is needed to estimate finer-scale soil phosphorus

values. Estimates of average soil P per HUC12 can be generated by averaging values from a group of representative Nutrient
Management Plans for farms in each HUC12.

Question 16. In the table below, please estimate average soil phosphorus per HUC12. Estimates can be derived from a review of
representative Nutrient Management Plans for each HUC12.

HUC12 Average Sc.nI. P
(parts per million)
Pipe Creek-Frontal Lake Winnebago (040302030303) 41
City of Utowana Beach-Frontal Lake Winnebago (040302030304) 41

* Averaged 140 fields in the Pipe Creek Watershed

* We only have soil sample results for 2 fields in the Utowana Beach watershed so | used the same number from the Pipe Creek
Watershed
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QUESTIONS 17 & 18: GRAZING

SWAT management tables can be setup to model animal grazing on pastured lands. Required inputs include the animal type and count,
timing of the start of grazing, and number of grazing days. Your input is needed to determine the prevalence of managed grazing in
areas classified as Continuous Pasture/Hay and, if grazing is significant, to determine appropriate grazing settings.

Question 17. What percentage of your county’s Continuous Pasture/Hay acreage is grazed?

0%

Question 18 .If managed grazing is a significant practice, what are the typical practices of a grazing operation?

Characteristic Typical Practice

Animal Type n/a
Number of Animals per Acre n/a
Grazing Timing & Duration n/a
(Entire Growing Season,

Year-Round, Spring Only, etc.)
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Upper Fox-Wolf Basins TMDL:
Agricultural Land Management Questionnaire for Green Lake County

The Wisconsin Department of Natural Resources, with support from the U.S. Environmental Protection Agency, has initiated a Total
Maximum Daily Load (TMDL) study for nutrient and sediment impaired waters in the Upper Fox and Wolf River Basins (UFWB). As part
of this effort, the Soil and Water Assessment Tool (SWAT) watershed model will be used to simulate runoff volumes and phosphorus
and sediment loading to surface waters from nonpoint sources, including runoff from agricultural lands.

Inputs for SWAT model setup include estimates of variables describing the agricultural land management practices used throughout
the modeled area. Practices are defined in management tables. A management table describes one specific combination of planting,
tillage, fertilizer/manure application, and harvest practices applied to a portion of the modeled area (see Table 1). For the UFWB SWAT
model, several different management tables will be prepared to capture variation in agricultural practices across the UFWB.

Table 3. Example SWAT agricultural land management table.

Year Month Day Operation Type Amount
1 May 3 Till Disk Plow -
1 May 15 Fertilizer 9:23:30 200 Ibs/ac
1 May 15 Plant Corn Grain -
1 October 15 Harvest Corn Grain -
1 October 30 Till Chisel Plow -
2 May 3 Till Disk Plow -
2 May 15 Fertilizer 9:23:30 200 lbs/ac
2 May 15 Plant Soybean -
2 October 15 Harvest Soybean -
2 October 30 Till Chisel Plow -

This document contains 18 questions on agricultural management practices in your county. Your responses will be used to guide SWAT
model setup. SWAT model output will be used to calculate TMDL load allocations and reductions needed to meet water quality
standards. Accurate inputs for SWAT modeling are therefore critical for generating realistic estimates of phosphorus/sediment load
reductions. For this phase of the TMDL study, we are not requesting information on agricultural management down to the scale of

individual farms or fields. Most questions in this survey ask for a description of average practices for your county’s 12-digit
hydrologic units (HUC12s). HUC12 boundaries generally correspond to the subwatersheds defined in the UFWB SWAT model and are
displayed in Attachment A for reference. More detailed information may be requested at a later time for site-scale TMDL

implementation planning.
Please prepare responses directly in this file and deliver in electronic format (Word or PDF) via email to:

Andy Somor

Hydrologist

The Cadmus Group, Inc.
andrew.somor@cadmusgroup.com
(503) 467-7194

PLEASE ENTER YOUR NAME AND CONTACT INFORMATION IN THE SPACE BELOW
Respondent Name: Paul Gunderson
Organization: Green Lake County Land Conservation Department
Email: pgunderson@co.green-lake.wi.us

Phone: 920-294-4051
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QUESTIONS 1 THROUGH 4: CROP ROTATIONS

Four general crop rotations have been identified in the UFWB and mapped from USDA Cropland Data Layers for the years 2008-2012:

9. Cash Grain — Areas with continuous corn, continuous soybean, or alternating corn-soybean plantings;
10. Dairy — Dairy farms with various rotations of corn and alfalfa plantings;

11. Continuous Potato/Vegetable — Areas with continuous potato or vegetable plantings; and

12. Continuous Pasture/Hay — Areas with continuous pasture/hay cover.

The crop rotation map shown in Attachment A will be used to determine the rotation acreages in model subwatersheds. Modeled
acreages and yields will be verified using estimates of acres harvested and crop yields reported by USDA National Agricultural Statistics
Service by county. Your input is needed to further verify rotation definitions and maps.

Question 1. Based on your knowledge of crop rotations in your county, would you add any rotations to the four listed above?

No.

Question 2. Attachment A displays a map of the four general crop rotations in your county. Do any areas stand out as being

misclassified?
No.

Question 3. The table below displays the area of each rotation as a percentage of total county area and agricultural area. Do these

percentages seem to accurately represent the area of each rotation in your county?

Rotation % of County Area % of Agricultural Area
Cash Grain 20% 33%
Dairy 22% 37%
Potato/Vegetable 6% 9%
Pasture/Hay 12% 21%

Note: Areas outside the Upper Fox-Wolf Basin were excluded from percent area calculations.

Yes.

Question 4. Rotation maps can also be verified using Cropland Transect Survey data. We have acquired 2004 transect data from the
Conservation Technology Information Center (CTIC). Has your county conducted crop and tillage transect surveys since 2004? If yes,

can you share recently collected transect data for this project?

Yes. I’'m going to be sending the transect survey information that we collected from 2004 — 2013 in separate emails.

QUESTION 5: DAIRY CROP SEQUENCES

The Dairy rotation will be modeled as a 6-year rotation of corn and alfalfa plantings. Winter wheat and soybeans are also known to be
included in Dairy rotations in portions of the UFWB. Your input is needed to refine the sequence of crops planted in each year of the
Dairy rotation. Several potential crop sequences have been identified from USDA Cropland Data Layers, including:

7) Corn Grain - Corn Grain - Winter Wheat - Alfalfa - Alfalfa - Alfalfa
8) Corn Grain - Corn Grain - Alfalfa - Alfalfa - Alfalfa - Alfalfa
9) Corn Grain - Corn Grain - Soybean - Alfalfa - Alfalfa - Alfalfa

Question 5. In the table below, please estimate the percentage of your county’s Dairy acres using the crop sequences listed above by
HUC12 subwatershed. Other sequences can be entered in columns 4 and 5, but please focus on sequences with significant acreage
(at least 10% the total dairy acres in a HUC12).
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This table will be used to determine if the Dairy rotation should be modeled using one single crop sequence or if multiple Dairy rotations

should be defined. If multiple Dairy rotations are modeled, this table will also be used to determine the proportion of each rotation per

model subwatershed.
% Dairy % Dairy % Dairy % Dairy % Dairy
HUC12 Sequence | Sequence Sequence Sequence Sequence
1 2 3 4 5
EXAMPLE 90% 10% 0% 0% 0%
Sand Spring Creek-Fox River (040302010101) 10% 90% 0% 0% 0%
Headwaters Grand River (040302010401) 20% 75% 5% 0% 0%
Little Green Lake-Grand River (040302010402) 10% 90% 0% 0% 0%
Lake Emily (040302010501) 5% 95% 0% 0% 0%
Grand Lake-Grand River (040302010502) 0% 100% 0% 0% 0%
Belle Fountain Creek (040302010503) 2% 98% 0% 0% 0%
Grand River (040302010504) 0% 100% 0% 0% 0%
Puckaway Lake-Fox River (040302010605) 3% 95% 2% 0% 0%
Sucker Creek (040302010805) 0% 100% 0% 0% 0%
White River (040302010806) 0% 100% 0% 0% 0%
Silver Creek (040302010901) 0% 100% 0% 0% 0%
Big Green Lake (040302010902) 5% 90% 5% 0% 0%
Rush Creek (040302011002) 2% 98% 0% 0% 0%
Black Creek (040302011101) 0% 100% 0% 0% 0%
Mill Race-Fox River (040302011102) 5% 95% 0% 0% 0%
Puchyan River (040302011103) 5% 90% 5% 0% 0%
Town Ditch (040302011104) 5% 90% 5% 0% 0%
City of Berlin-Fox River (040302011106) 5% 90% 5% 0% 0%

Dairy Sequence 1 = Corn Grain - Corn Grain - Winter Wheat - Alfalfa - Alfalfa - Alfalfa

Dairy Sequence 2 = Corn Grain - Corn Grain - Alfalfa - Alfalfa - Alfalfa - Alfalfa

Dairy Sequence 3 = Corn Grain - Corn Grain - Soybean - Alfalfa - Alfalfa - Alfalfa
Dairy Sequence 4 (if needed, please specify as 6-year rotation) =
Dairy Sequence 5 (if needed, please specify as 6-year rotation) =
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QUESTIONS 6 THROUGH 8: TILLAGE AND CROP RESIDUE

When defining tillage practices in SWAT management tables, key variables are the timing of tillage and amount of protective crop
residue remaining on the surface following tillage. Your input is needed to determine appropriate tillage timing and residue levels for
each crop rotation. Tillage settings will also be informed by Cropland Transect Survey data. If you have conducted transect surveys
since 2004, please provide the transect data for this project (see question 4).

Question 6. Are fields typically tilled in the spring or fall in your county?

Approximately 50% - 60% Fall tillage.
I’m going to be sending the transect survey information that we collected from 2004 — 2013 for this section.

Question 7. If tillage timing varies by crop rotation and/or HUC12 subwatershed, please specify whether spring or fall tillage is used in
the table below.

Cash Grain Dairy *Potato/
HUC12 Tillage Tillage Vegetable Tillage
Timing Timing Timing
EXAMPLE FALL SPRING FALL

Sand Spring Creek-Fox River (040302010101)
Headwaters Grand River (040302010401)
Little Green Lake-Grand River (040302010402)
Lake Emily (040302010501)

Grand Lake-Grand River (040302010502)
Belle Fountain Creek (040302010503)

Grand River (040302010504)

Puckaway Lake-Fox River (040302010605)
Sucker Creek (040302010805)

White River (040302010806)

Silver Creek (040302010901)

Big Green Lake (040302010902)

Rush Creek (040302011002)

Black Creek (040302011101)

Mill Race-Fox River (040302011102)

Puchyan River (040302011103)

Town Ditch (040302011104)

City of Berlin-Fox River (040302011106)

*A lot of vegetable crops have Fall/Summer tillage (August-September) but are then seeded to a cover crop.
The cover crop is terminated in the Spring — usually with tillage
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Question 8. In the table below, please estimate the percentage of your county’s Cash Grain, Dairy, and Potato/Vegetable acreage with crop residue levels of 0%-15%, 16%-30%,
>30%, and percentage under No-Till/Zone-Till by HUC12 subwatershed.

This table will be used to determine the number of tillage classes to model for each crop rotation and the relative area of each tillage class per model subwatershed.
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QUESTIONS 9 THROUGH 11: CHEMICAL FERTILIZER APPLICATIONS

Chemical fertilizer applications will be modeled for the Dairy, Cash Grain, and Potato/Vegetable rotations. Important settings for
chemical fertilizer applications include application rate, placement, and whether application is followed by incorporation. Note that
when defining fertilizer application rates, our focus is on the amount of phosphorus applied. Application rates for nitrogen and
potassium are less relevant for this project. Your input is needed to determine appropriate chemical fertilizer application settings for
the Dairy, Cash Grain, and Potato/Vegetable rotations.

Question 9. Using the table below, please describe a typical chemical fertilizer application for Cash Crop, Dairy, and Potato/Vegetable
rotations in your county.

Characteristic Cash Crop Dairy Potato/Vegetable

Application Timing

At-Planting: 20 Ibs P At-Planting: 20 Ibs P At-Planting: 20 Ibs P

(Pre-Planting or At-Planting)

Placement Inecti necti niecti
— njection njection njection
(Surface or Injection) | | |
Incorporation Following Application?
Yes Yes Yes

(Yes or No)

Question 10. Using the table below, please estimate typical chemical fertilizer application rates for Cash Crop, Dairy, and

Potato/Vegetable rotations in your county by HUC12 subwatershed. If possible, please express rates in pounds of phosphorus applied

per acre. If expressing as pounds of fertilizer applied per acre, please note the typical N:P:K ratio for your county.

HUC12 Cash Grain Dairy Potato/Vegetable

Application Rate | Application Rate | Application Rate

Sand Spring Creek-Fox River (040302010101) 20-30 lb/ac P Avg 20 lbs/ac P 20-30 Ib/ac P
Headwaters Grand River (040302010401) 20-30 Ib/ac P Avg 20 Ibs/ac P 20-30 Ib/acP
Little Green Lake-Grand River (040302010402) 20-30 Ib/ac P Avg 20 lbs/ac P 20-30 Ib/acP
Lake Emily (040302010501) 20-30 Ib/ac P Avg 20 Ibs/ac P 20-30Ib/acP
Grand Lake-Grand River (040302010502) 20-30 Ib/ac P Avg 20 lbs/ac P 20-30 Ib/ac P
Belle Fountain Creek (040302010503) 20-30 Ib/ac P Avg 20 lbs/acP | = --meemeemmeeeeeeen
Grand River (040302010504) 20-30 Ib/acP Avg 20 Ibs/ac P 20-30 Ib/ac P
Puckaway Lake-Fox River (040302010605) 20-30 Ib/ac P Avg 20 lbs/ac P 20-30Ib/ac P
Sucker Creek (040302010805) 20-30 Ib/ac P Avg 20 lbs/acP | = --memeemmeeeeeeen
White River (040302010806) 20-30 Ib/ac P Avg 20 lbs/acP | = --memeeemeeeeee
Silver Creek (040302010901) 20-30Ib/acP Avg 20 Ibs/ac P 20-30 Ib/acP
Big Green Lake (040302010902) 20-30 Ib/ac P Avg 20 lbs/ac P 20-30 Ib/ac P
Rush Creek (040302011002) 20-30Ib/acP Avg 20 Ibs/ac P 20-30 Ib/acP
Black Creek (040302011101) 20-30 Ib/ac P Avg 20 IbsfacP | = —oooeeee
Mill Race-Fox River (040302011102) 20-30 Ib/ac P Avg 20 lbs/acP | = —-memeeemeeeeee
Puchyan River (040302011103) 20-30 Ib/acP Avg 20 Ibs/ac P 20-30 Ib/acP
Town Ditch (040302011104) 20-30 Ib/ac P Avg 20 Ibs/facP | = —meememeeeee-
City of Berlin-Fox River (040302011106) 20-30 Ib/acP Avg 20 Ibs/ac P 20-30 Ib/ac P

Typical N:P:K Ratio =

Question 11. Crop yield targets could also inform the selection of appropriate fertilizer application rates. For example, areas with high
yield targets may also be receiving high rates of fertilizer application. Can you provide estimates of crop yield targets by HUC12
subwatershed?

*Corn: 180-200 bushel/ac *Soybeans: 50-60 bushel/ac *Sweetcorn: 8-11 tons/ac

*COUNTYWIDE
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QUESTIONS 12 THROUGH 14: MANURE APPLICATIONS

Manure applications will be modeled for the Dairy rotation. Important settings for manure applications include application frequency,
rate, timing, and whether application is followed by incorporation. Your input is needed to determine appropriate manure application
settings.

Question 12. In the table below, please estimate the percentage of your county’s Dairy acreage practicing daily haul of manure versus

manure storage by HUC12 subwatershed.

HUC12 % Daily Haul % Storage
Sand Spring Creek-Fox River (040302010101) 40% 60%
Headwaters Grand River (040302010401) 10% 90%
Little Green Lake-Grand River (040302010402) 40% 60%
Lake Emily (040302010501) 100% 0%
Grand Lake-Grand River (040302010502) 75% 25%
Belle Fountain Creek (040302010503) 90% 10%
Grand River (040302010504) 90% 10%
Puckaway Lake-Fox River (040302010605) 50% 50%
Sucker Creek (040302010805) 100% 0%
White River (040302010806) 100% 0%
Silver Creek (040302010901) 100% 0%
Big Green Lake (040302010902) 60% 40%
Rush Creek (040302011002) 100% 0%
Black Creek (040302011101) 65% 35%
Mill Race-Fox