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U.S.EPA laboratories are involved in evaluating the ecological impact of farming
practices on the terrestrial environment in Walnut Creek watershed.

This report documents the research protocols used in Walnut Creek
watershed, provides of a summary of the types of data that are available from the
MSEA and MASTER research studies, and shows the linkage among the different
investigators. This document can be used as a reference by those who will be
preparing project reports and manuscripts based on results of Walnut Creek
watershed research projects and by those who are developing research projects
similar to those described in this report.
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SECTION 1. GEOGRAPHICAL SETTING



Section 1-A Soils of Walnut Creek Watershed

D.B. Jaynes NSTL
Soils within the Walnut Creek watershed were formed predominately in
calcareous glacial till deposited within the Des Moines Lobe during the Cary substage
of the Wisconsin glaciation (Figure 1). The till of the Des Moines Lobe is
characterized by low relief swell and swale topography that is oriented transverse and

slightly concave to the direction of ice flow. Within Walnut Creek, the swell-swale

DES MOINES LOBE

Boone Co.

Walnut Creek

Figure 1. Location o, Des Moines Lobe and Walnut Creek watershed within the
state of lowa.
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Figure 2. Relationship between landscape position and parent material to the soils
in the Clarion-Nicollet-Canisteo association.

are found. As the creek down cuts through the till plain to the Skunk River, Lester

soils are found on the shoulder positions of the drainageway with Coland soils formed

in the alluvium along the creek.
General Description of Major Soil Units

The following general descriptions of the major soil units within the watershed

are taken from the Soil Surveys of Story and Boone counties, lowa (DeWitt, 1984;

Andrews and Dideriksen, 1981).

Canisteo clay loam.

Canisteo is a poorly drained, moderately permeable soil found on nearly level
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Figure 1. Monthly precipitation (1951-80 normals) for the ISU Agronomy Farm, Ames,
lowa (R.E. Carlson, ISU, Dept. of Agronomy).
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Figure 2. Monthly maximum and minimum air temperatures (1951-80 normals) for the
ISU Agonomy Farm, Ames, lowa (R.E. Carlson, ISU, Dept. of Agronomy).




the afternoon is around 60 percent. The average at dawn is around 80 percent.

Sunshine is more prevalent during the summer when the sun shines 70 percent of the
time possible. In the winter the sun shines 50 percent of the time possible.

Weather Records

The nearest weather station with long-term records is located in Des Moines,
lowa. Records date back to the late 1800’s and have been used to evaluate
precipitation and temperature probabilities in the local region. These probabilities can
be used to determine the chance of occurrence of a specific amount of rainfall or a

rain event on any given day or sequence of days.
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Figure 2. Flow duration curves for seven lowa streams (Fischer et al., 1990).
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Figure 3. Northwestern, southwestern, and eastern subwatersheds in Walnut Creek
watershed.
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watershed. Management practices that include no tillage have recently been adopted

by some farmers, but this alternative practice, in addition to ridge-tillage, are not widely
adopted farming methods. Chisel plows are used by more than 90% of the farmers in
the watershed. Moldboard plows, however, are used by fewer than 5% of the farmers.

A typical conventional tillage pattern for a corn-soybean field in Walnut Creek

watershed includes:

chisel plow after corn harvest

field cultivate in spring (2x)

row cultivate beans during summer (2x)
no fall tillage after bean harvest

field cultivate in spring (1x)

row cultivate corn during summer (1x)

This tillage pattern is generally followed at the intensively-monitored sites that are
conventionally tilled. On the intensively-monitored no-till sites in the watershed, there

Is 10 fall, spring or summer tillage. Farmers in the watershed, howevei, commonly

consider a system that includes row cultivation in the summer with no fall or spring

tillage as no-till management.

Erosion Control Practices

Permanent grassed waterways are found in several areas of the watershed

where gully formation is likely to occur. Terraces have been constructed within the
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SECTION 2. RESEARCH OBJECTIVES




Section 2-A MSEA Research Objectives

J. Hatfield NSTL

The research objectives of the lowa Management Systems Evaluation Areas

(MSEA) program are:

1.  Quantify the physical, chemical, and biological factors affecting the transport
and fate of agricultural chemicals;

5> Determine the effects of crop, tillage, and chemical management practices on
the quality and quantity of surface runoff, subsurface drainage, and ground
water recharge;

3. Integrate information from Objectives 1 and 2 with data about soil, atmospheric,
geologic, and hydrologic processes 10 assess the impact of these factors on
surface and groundwater quality;

4 Evaluate the socioeconomic impacts of current and developmental management
practices that may emerge as most effective from Objectives 1, 2, and 3; |

5. Develop an education and technology transfer program that would quickly
disseminate information to the users.

These objectives deal with both the on-site and off-site impacts of current and

emerging agricultural practices.
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Section 2-B Master Objectives

J. Hatfield NSTL

The purpose of the Midwest Agricultural Surface/Subsurface Transport and
Effects Research (MASTER) project is to study the ecological impacts of off-site
movement of agricultural chemicals into a stream and to determine the effect of
current agricultural management practices on the terrestrial ecology of an ecosystem.
The objectives of the MASTER project are:

1.  To understand and distinguish the ecological impacts of agricultural chemicals
from the impacts of other agricultural practices;

2. To evaluate alternative management practices for their effectiveness and
longevity in preventing ecological degradation;

3. To assess the ability of alternative practices to affect ecosystem restoration and
maintain agricultural productivity.

Research projects that are conducted in Walnut Creek watershed are based on

the MSEA and MASTER objectives.
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SECTION 3. RESEARCH CRITERIA






SECTION 4. INFORMATION BASE





































Section 4-B Walnut Creek Watershed Database

B. Jaquis NSTL

Overview

Development of the Walnut Creek watershed database was undertaken to
provide a comprehensive compilation of data for use by researchers involved with
studies in the watershed. The platform selected for this database was SAS (Statistical
Analysis Systems) because of its capabilities in analyzing, cross-referencing, and
retrieving data in various formats.
Database Management System Concepts

The following are concepts used to describe the database management system
used at the NSTL. Figure 1 shows a conceptual model of the components of the
NSTL database management system.

Data Collectors

Those that gather raw data and assemble it into usable files.

Flagging Routines

Automated routines designed to examine the raw data and flag records with values
that fall outside of pre-determined screening rules. The flagging routines identify data
that may be incorrect, invalid, or suspect.

DBMS

Database Management System (DBMS). The software, hardware, people, and

documentation that turn screened data into useful output for data users.

4-B Page 1
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Figure 1. The National Soil Tilth Laboratory Database Management System.
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Database Files

Data that have been screened. The files are organized in such a manner to facilitate
the use of SQL in retrieving subsets of the data to meet user requests.

Analysis

Data analysis conducted by DBMS personnel. The analysis could be done t0 verify
the quality of the database or 10 answer user requests.

Users

Data sent directly to users for their own analysis.
GIS
Data output to the Geographic Information System.

Information

The ultimate goal of the DBMS. Raw data are analyzed and organized into a form
useful for supporting the research goals at the NSTL.
Data Processing and the NSTL Database

Data that are collected in the watershed for inclusion in the NSTL database
and/or for researcher use are reviewed Dy researchers and then saved as files in
ASCII format. The data are flagged to identify incorrect, invalid, or suspect value: In a
QA/QC check and may be organized into files according to time averages (e.g., 9
minute or daily averages. The data are then streamlined into user files for output 10
personal computers and/or the SAS database. Figure 2 is an example of the dat.

processing involved with tipping bucket files.
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Figure 2. Data processing involved with Walnut Creek watershed tipping bucket data.
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responsible for checking the data and will note on each entry the level of checking

completed.

Link with the Distribution Policy

The acceptance of data and the distribution of data are integral parts of the
data policy for the watershed. All data entered into the data catalog will be handled
under one of the data release codes.

Summary of QA/QC

Each parameter entered into the database will carry a summary sheet of the
QA/QC conducted and the efforts made to screen the data. These forms will be
completed at the time of data submission and will be maintained as part of the data
catalog; however, these will not be released with the data set unless the original data

collector provides the release.
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Wwalnut Creek Watershed

Database File List

Library
Name

MET
MET
SOIL
SOIL
SOIL
SOIL
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
STREAM
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
WELL
WELL
WELL

File
Name

wCc701
wCc702
SOILCHEM
SOILFARM
SOILLINK
SOILTYPE
CHEM140
CHEM223
CHEM310
CHEM320
CHEM330
FLOW140
FLOW223
FLOW310
FLOW320
FLOW330
TIMEP140
TIMEP223
TIMEP310
TIMEP320
TIMEP330
CHEM110
CHEM132
CHEM210
CHEM220
CHEM230
FLOW110
FLOW132
FLOW210
FLOW220
FLOW230
TIMEP110
TIMEP132
TIMEP210
TIMEP220
TIMEP230
TB7035M
TB7045M
TB77"55M
TB70C65M
TB7075M
TB7085M
TB7095M
TB7105M
TB7125M
TB7135M
TB7145M
TB7135M
TB7205M
TB7215M
TB7225M
TBDAILY
WELLCHEM
WELLDEPT
WELLINFO

ATTACHMENT |










Walnut Creek Watershed
Database File Contents

Library
Name

. ——— W —
————--———-———--—_———--——-————-—-——'—-—--—_———,---‘——n—-—-——--—_—-—_--—_

File
Name

CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
CHEM140
FLOW140
FLOW140
FLOW140
TIMEP140
TIMEP140
TIMEP140
TIMEP140

Variable

Name

SITE ID
TIME
TIME P
DATE
FLOW140
TIME
DATE
MEDIAN
SITE ID
TIME P

Variable Label.

Alachlor (ng/mL)
Atrazine (ng/mL)
Date

Metolachlor (ng/mL)
Metribuzin (ng/mL)
Nitrate-Nitrogen (mu_g/mL)

Site ID

Time

4hr Period
Sample Date
Tile Flow (cfs)
Sample Time
the median, FLOW140
Site ID

4hr Period




Walnut Creek Watershed
Database File Contents

Library File Variable

Name Name Name Variable Label

TILE CHEM110 ALA Alachlor (ng/mL)

TILE CHEM110 ATR Atrazine (ng/mL)

TILE CHEM110 DATE Date

TILE CHEM110 FLAG

TILE CHEM110 METO Metolachlor (ng/mL)

TILE CHEM110 METR Metribuzin (ng/mL)

TILE CHEM110 NO3 N Nitrate-Nitrogen (mu_g/mL)
TILE CHEM110 NUM

TILE CHEM110 SITE ID Site ID

TILE CHEM110 TIME Time

TILE CHEM110 TIME P

TILE FLOW110 DATE Date

TILE FLOW110 FLAG Flag

TILE FLOW110 STAGE Stage [in]

TILE FLOW110 TFLOW Streamflow [cfs]

TILE FLOW11lO0 TIME Time

TILE FLOW11lO0 VELOC Velocity ([fps]

TILE TIMEP110 DATE Date

TILE TIMEP110 MEAN the mean, TFLOW

TILE TIMEP110 MEDIAN the median, TFLOW

TILE TIMEP110 N number of nonmissing values, TFLOW
TILE TIMEP110 NMISS number of missing values, TFLOW
TILE TIMEP110 TIME P 4hr Period




Walnut Creek Watershed

Database File

Library
Name

TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT
TIPBUKT

TIPBUKT

TIPBUKT

TIPBUKT
TIPBUKT

Contents
File Variable
Name Name
TB7035M ATEMP2
TB7035M BVOLT
TB7035M DAY
TB7035M HOUR
TB7035M PTEMP
TB7035M RAINS
TB7035M  SITE ID
TB7035M YEAR
TBDAILY DAY
TBDAILY MAXTEMP
TBDAILY MINTEMP
TBDAILY PGM
TBDAILY SITE ID
TBDAILY TOTRAIN
TBDAILY YEAR

Variable Label.

Ambient Air Temp (C)
Battery Voltage
Sample Day

Sample Time

Panel Temp (C)

Five Minute Rainfall (mm)
Site Identification
Sample Year

Sample Day

Max Air Temp (C) @ 2m
Min Air Temp (C) @ 2m

Site Identification

Daily Rainfall
Sample Year

(mm)




Wwalnut Creek Watershed
Database File Contents

Library

---—-—-__--“-——---u—--—-——————_-———‘ﬂ-———--—_—-—---——————-_-—_———----—

File

WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLCHEM
WELLDEPT
WELLDEPT
WELLDEPT
WELLDEPT
WELLDEPT
WELLDEPT
WELLINFO
WELLINFO
WELLINFO
WELLINFO
WELLINFO
WELLINFO
WELLINFO
WELLINFO
WELLINFO

Variable

DATE
ELCOND
H20TMP
LOGN
METO
METR
NO3_N
PH
CHECKED
DATTIM
FWLDEPT
IDCODE
WLDEPT
WLELEV
DATTIM
IDCODE
MAP_ID
RISEFT
SCRNBOT
SCRNTOP
TOPPVC
X

Y

Variable Label

Alachlor (ng/mL)

Air Temperature (C)

Atrazine (ng/mL)
Identification Code

Sample Date

Electrical Conductivity (dS/m)
Water Temperature (C)

Lab. Log ID Number
Metolachlor (ng/mL)

Metribuzin (ng/mL)
Nitrate-Nitrogen (mu_g/mL)
Acidity (pH)
Sample Date run
Identification Code

Depth to Water (ft)

Water Table Elevation (ft)
Survey Date

Identification Code

Field Station or Site Alias
Riser Height

Bottom of Screen (ft)

Top of Screen (ft)

Top of BVC (ft)

X Coordinate

Y Coordinate




ATTACHMENT Il

DATA REQUEST FORM

Requestor

Date

Agency

Address

Telephone

Fax

E-mail Address

Data Application

Data Needs:

Parameters

Time Scale

Length of Record

Data Use Code Assigned

Data Media (Tape or Disk)

Data Agreement

We request these data for use in projects associated with Walnut Creek. We
agree to use these solely in the application requested and to abide by the

data use codes. We agree to acknowledge the source and project in any
report or publication.

Signature

Typed Name
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SECTION 5. RESEARCH PROTOCOLS

METEOROLOGICAL RESEARCH

SURFACE AND SUBSURFACE WATER RESEARCH
TERRESTRIAL ECOLOGY RESEARCH
GROUNDWATER RESEARCH

SOIL RESEARCH

AGRONOMIC RESEARCH

SUPPORT PROTOCOLS
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Figure 1. Meteorological stations in Walnut Creek watershed.
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Figure 1. Walnut Creek watershed rain gage network.






















herbicide and nitrate data are matched with tipping bucket data (Section 5-B) in the
SAS database. Future plans are to use these two data sets to calculate herbicide and

nitrate loads.
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Figure 1. Bowen-ratio stations in Walnut Creek Watershed. 1993.



















back to weekly intervals. As problems occur with the micrometeorological
instruments, a technician, in consultation with a researcher, immediately takes
corrective measures to resolve the problems.

References

Bowen, I.S. 1926. The ratio of heat losses by conduction and by evaporation from
any water surface. Phys. Rev. 27:779-787.
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transported to the laboratory where they are wrapped in more aluminum foil,
catalogued and stored in a freezer at the National Soil Tilth Laboratory (NSTL) Soil
Analysis Laboratory until analyzed.

Data Format and Processing

Micrometeorological station data format and processing information are
provided in Section 5-D of this report.

Eddy correlation, pesticide and trace gas data are summarized and tabulated in
spreadsheets (Quattro Pro). All data are screened initially by technicians for missing
or out of range values. Data are analyzed and appropriate flux calculations are made
by a scientist. Data are then converted to ASCII format and will be submitted to Bob

Jaquis at the NSTL for inclusion in the Statistical Analysis System (SAS) database.
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SURFACE AND SUBSURFACE WATER RESEARCH
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Figure 1. Tile flow and water quality monitoring sites in Walnut Creek watershed.
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Figure 1. Stream toxicological study sites in Walnut Creek watershed.
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Table 1. Experimental conditions and procedures used in toxicity tests performed in
Walnut Creek watershed.

Test
Condition Selenastrum’ Lemna® Ceriodaphnia®  Pimephales®
Temperature 25 25 25 25
(°C)
= Light source fluorescent fluorescent ambient ambient
cool-white cool-white
Light intensity 400 400 50-100 50-100
(fc)
Photoperiod continuous continuous 16L:8D 16L:8D
Test chamber 125-mL 250-mL 30-ml beaker 1-L beaker
Erlenmeyer beaker
Water volume 50 200 i2) 750
(mL)
Organisms 20,000 12 fronds 8 10
stocked (#) cells/mL
Replicates 3 3 4 2
Media ASTM 10X N/A N/A
: ASTM/saill
Test duration (h) 96 96 48 96
Water renewal no no no no
Endpoint population frond mortality mortality
growth production

1
2
3
4

modified from ASTM (1991).
modified from Taraldsen and Norberg-King (1990).
modified from U.S.EPA (1985) and ASTM (1990).

modified from U.S.EPA (1985).
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Table 2. Parameters, frequency of calibration, calibration method, and methodology
used for water quality analyses performed on water samples collected in Walnut Creek

watershed.

Parameter Frequency Calibration Method; NFCRC SOP
Calibration
pH daily 2-pt Orion; SOP B4.41
alkalinity daily 1-pt titration; SOP B4.16
conductivity daily 1-pt YSI Model 35; SOP
B4.15
temperature annual single pt YSI| Model 54; SOP
4.46
oxygen daily single-pt YSI| Model 54; SOP
B4.46
TN | daily; every 10 4-pt curve Technicon; SOP B5.18
samples
NH, daily; every 10 4-pt curve Technicon; SOP B5.19
samples
NO,NQO, daily; every 10 4-pt curve Technicon; SOP B5.20
samples
TP daily; every 10 4-pt curve Technicon; SOP B5.18 |
' samples I
PO, daily; every 10 4-pt curve Technicon; SOP B5.19 '
samples .
DOC daily; every 10 4-pt curve Technicon; SOP B5.21 :
samples | |
chlorophyll annually 4-pt curve; daily fluorometry; SOP B5.37
| single-pt
coproporphyrin
standard
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Water and Environmental Technology, pp. 845-855. |

Belisle, A.A., and D.M. Swineford. 1988. Simple, specific analysis of organophosphate
and carbamate pesticides in sediments using column extraction and gas
chromatography. Environ. Toxicol. Chem. 7(9):749-752.
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Figure 1. Landscape features and locations of bird census blocks in Walnut Creek
watershed (1993). Attachment 1 provides a key to the features on this GIS-produced

figure.
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ATTACHMENT I. Key to landscape features in Walnut Creek watershed (1993).
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Figure 2. Walnut Creek watershed boundary differences between U.S.EPA and ISU
and Kansas Biological Survey GIS-generated maps.
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Figure 3. Walnut Creek watershed bird census block sampling unit (300 X 700 m) with

the locations of the 50-m radius circular Census plots.
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ATTACHMENT II. Bird census data form.

Watershed:

L

Date:

County: Time:

Township: Temperature:

Section: Wind Speed:

Precipitation:

Species Names | Species Code 7 Observed Notes
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Quality Assurance and Quality Control

During each groundwater sampling event a duplicate sample is collected
randomly from one of the wells once per day.

A well sampling quality check sheet (Attachment IV) is completed during each
sampling event and documents the working conditions of the water level Indicator,
conductivity, pH, and temperature meter and bailer. Sampling equipment is
thoroughly cleaned with distilled water after each sampling event.

Note:

Groundwater monitoring wells have also been installed in the watershed by Sally

Logsdon and Dan Jaynes at the NSTL and Bill Simpkins, Geology and Atmospheric

Sciences Dept., ISU. Please refer to sections 5-N.1, 5-M.1, and 5-M.2 for information

on these wells.
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Figure 1. Locations of stratographic drilling sites in Walnut Creek watershed; P =
‘pothole field" and BE= Black’s conventional-till (east) field. Black’s gaging station
(BG) and the Animal Resources Laboratory (ARL) are the locations of piezomet ir
transects.
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Figure 2. Locations of private wells sampled f

watershed.

or water quality in Walnut Creek
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temperature compensating probe that was lowered down into the well. A Fisher VU
meter was used for measuring the pH of in-situ groundwater samples. Specific
groundwater sampling techniques and analytical ﬁwethodologies are described in
Simpkins and Parkin (1993).
Samples were analyzed at the following laboratories:
-nitrate-nitrogen, ammonium-nitrogen, and pesticides: NSTL Soil Analysis
Laboratory (Analytical techniques are provided in Section 5-S of this report)
-all isotopes: Environmental Isotope Laboratory (EIL), Department of Earth
Sciences, University of Waterloo, Waterloo, Ontario, Canada
-cations and anions: Sedimentary Geochemistry Laboratory, Department of
Geology, University of lowa using standard ion chromatographic methods
-fecal and total coliform: analyzed within 48 hours at the University of lowa

Hygienic Laboratory using standard MPN techniques

Table 1. Identification numbers, geologic units and depths for private
wells sampled in Walnut Creek watershed.

. Well Number Geologic Unit Well Depth (m)

Bt 4 110
WCA-5a 1 31
WCA-5b - 40

| WCA-6 2 55
WCA-8 1 1

| WCA-11 1 28
WCA-12 | 2 73

' WCA-12a .. 49
WCA-13 2 85
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WCA-15 2,3 ~64
WCA-18 2,3 64
WCA-20 4 79
WCA-21 4 79
WCA-222 2,3 78
WCA-24a 2 69
WCA-25 3 76
WCA-28 2 68
WCA-31 2 67
WCA-34 2 67
WCA-36 4 110
WCA-41 2 58
WCA-44 4 116
WCA-45 2.3 61
WCA-46 2.3 ~61
WCA-47 3 87
WCA-49a 3 73
WCA-55 2 58
WCA-61 2 76
WCA-64 3 ~76
WCA-69a 4 85
WCA-712 2.3 70
WCA-71ab 4 90
WCA-72 3 87
WCA-73 4 79
WCA-74 2 51
WCA-81 2 41
WCA-82 4 127
WCA-91 2 67
WCA-92 2 66
WCA-93 2 67
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Walnut Creek Watershed
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Simpkins, W.W. and Parkin, T.B. 1993. Hydrogeology and redox geochemistry of a
late Wisconsinan till and loess sequence in central lowa. Water Resources

Research, 29(11), 3643-3657.

Parkin, T.B. and Simpkins, W.W., in review. Late Pleistocene substrate for modern
methane production (JEQ) submitted April 1994.
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Figure 4.

Stratigraphic section for the Pennsylvanian in central lowa (from Howes, 1993).
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water tight seal to prevent direct contamination of the well water by infiltration along
the well pipe. Within the concrete collar, 0.3-m lengths of 0.95-cm diameter steel
reinforcing rod were inserted to allow relocation of the well with a metal detector.
Periodic relocation is required since the surface risers of all wells need to be removed
for most field operations.

Neutron moisture meter access tubes were installed in the same manner as the
wells. Access tubes consisted of 5.08 cm (2") diameter EMT tubing obtainable from

any electrical supply company. Tubes were installed to a depth of 2.9 m or to a depth

390 Q“'_ = S ]
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B 1nstrument site

Figure 1. Well and neutron access tube locations (and location identification) with
respect to soil type in pothole field.
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elevations, chemical concentration data, and water content information are contained
within spreadsheet files independent of the watershed database.

References
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Physical and mineralogical methods. Am. Soc. Agron. #9. p. 519-528.

Hewes, L. and P.E. Frandson. 1952. Occupying the wet prairie: The role of artificial
drainage in Story County, lowa. Annals Assoc. Amer. Geographers 42:24-50.

Richardson, J.L. and J.L. Arndt. 1989. What use prairie potholes? J. Soil Water Cons.
44:196-198.

5-M.2 Page 6
















sample processing errors. In addition, blanks, blinds, and reference-standard samples

are routinely included in the sample table files required for instrumental determination.

Data Format and Processing

All measurements made to define the groundwater quality at the no-till field are

collated into spreadsheets and stored as such on a Macintosh platform as Excel V4 or

FileMaker Pro V4 files.
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position fix information, number of satellites, and measurement of antennae offset from
sampling location.
Data Format and Processing

Each soil segment was analyzed for atrazine, metolachlor, metribuzin, alachlor,
and nitrate at the NSTL Soil Analysis Laboratory using methods described in Section
5-S of this report. Analytical results are reported by the laboratory in ASCII format,
assembled in order of sampling date per field, and then given to Bob Jaquis (NSTL
database manager) for entry into the watershed database.

Global Positioning System data from field sampling events was processed at the
NSTL and differentially corrected with the NSTL base station (Trimble Navigation, Ltd.,
1992). Standard deviations were used as screens for each latitude and longitude |
measurement taken in the field. These corrected and screened GPS values were
assigned to soil cores and added to a computer file separate from soil core chemical
data.
References

Trimble Navigation, Ltd., Trimble PFINDER™ Software User’'s Guide, September 1992.
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section of the watershed for each field season.

Information obtained from 1991-1993 surveys such as herbicide and fertilizer
application rates and the number of acres being farmed are currently being entered

into the GIS; 1991-92 survey information should be completed by the end of the first

quarter 1994.
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ATTACHMENT |. Farm survey form.

WALNUT CREEK WATERSHED FIELD CROP HISTORY---1993 CROP YEAR

Figld Number

Total Acrog

Soil test resulty (photocopy «f possible)

Year sampled

Laboratory used

Organic matter:

Ca

P K

Cropplng hl

Crop acres

Set-aside acres

TILLAGE (Please note all tillage passes. If an implement was used more than once, record
all dates on line provided.)

Fall 1992 field passes:
Datels):

Chop stalks

Moldboard plow

Chisel plow

Disk (offset)

Disk {tandem)

Apply anhydrous

Othar

CROP PLANTING

Crop

Spring 1993 lield passes: Spring/summer 1993 field passes

Date(s): Datals):
Chop stalks Rotary hoa
Moldboard plow Rotary hoe
Chissl -pruw Row cult.
Disk (offset) Row cult.
Disk (tandam) Sidedress N
(record sidedress N here if
Apply anhydrous soil was disturbed, i.e. N
was injectad)
Field cultivator
Harrow Other

Other

Hybrid or cultivar

(set-aside crop)

Type of planter/drill

Row width (inchas)

Seeding rate/A

Date of planting

PESTICIDE USE

Product name Time Meathod Band
and formululation —Rate/A of application yyidih
(eg. Extrazine DF [or 4L]) (Ib, pt, qt, 0z} (date) (band or broadcast)  (inches)
- {PPl, PRE, or POST)
Herbicides:
custom or sell uppligd?
Insecticides:
Others: (e8.g. fungicides)
FERTILIZER and LIME
Rate Method = Time
Product Analysis/arada of application
(eg. dry, liquid, (eg. 0-0-60 for ib/A (with planter, broadcast, (fall or spring
or anhydrous) N-P-K) actual fert. injected, or dribbled) and date)
material (incotporated or not?)
custom or self applied?
MANURE or SLUDGE
Animal Rate Method Time
soUrce nalysi of spplication
(eg. 5-5-10 for Ib or ton/A (see abova) (fall or spring
N-P-K) and date)

Other products used:
eg. nitrification inhibitor
or 30il additives

N, E—— = - - :
- &






Table 1. Location of Fields Sampled for Corn Rootworms within the Walnut Creek

Area
Number Location Size (acres) Rotation
1 SW ', Sec. 1 20 corn on corn
(Palestine)
4 West field of NE ¥ & SE 100 corn on corn
4, Sec. 4 (Palestine)
13 NW V4, Sec. 13 150 corn on corn
(Garden)
21 East field, NE 4, Sec. 80 corn on corn
21 (Palestine)
25 East 2, SE Y4, Sec. 25 80 corn on soybean
(Colfax)
26 North field, SE 4, Sec. 60 corn on soybean
26 (Washington)
28S South field, Sec. 28 150 corn on corn
(Washington)
i
28N North field, Sec. 28 140 corn on corn ~
(Washington)
29 North field, SE V4, Sec. 120 corn on corn
29 (Washington)
30 South 2, NE %, Sec. 30 80 corn on corn and
(Washington) alfalfa
31 Northeast field, Sec. 31 120 corn on soybean
(Washington)
33 Northeast field, Sec. 33 70 corn on corn
(Washington)
5 1) Northeast field, NE 4, 20 corn on corn

Sec. 35 (Washington)
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five times. Traps were placed along the roadside in action sites. Locations are

provided in Table 2.

Table 1. Locations and descriptions of European corn borer study in sites in Walnut Creek watershed 1992.

>

Replicate Habitat Location Field Size (Ha) Trap Spacing (m)
| Inadequate Action Site SE 1/4, Sec. 6, T82N, 54, cornfield 100
R23W
Adequate Action Site SE 1/4, Sec. 6, T82N, 2, isolation cornfield 100
R23W
Creek SE 1/4, Sec. 6, T82N, 54, cornfield 140
R23W
I Inadequate Action Site S 1/2, Sec. 1 & 2, T82N, 32, cornfield 100
R24W
Adequate Action Site S 1/2, Sec.2, T82N, R24W 14, cornfield 100
Creek SW 1/4, Sec 2, T82N, 46, cornfield 100
R24W
1l Inadequate Action Site NE 1/4, Sec. 35, T83N, 32, cornfield 120
R24W
Adequate Action Site NE 1/4, Sec. 35, T83N, 32, cornfield 120
R24W
Creek NW 1/4, Sec. 36, T83N, 64, cornfield 120
R24W
v Inadequate Action Site NE 1/4, Sec. 33, T83N, 45, cornfield 100
R24W
Adequate Action Site NE 1/4, Sec. 33, T83N, 45, cornfield 120
R24W
Creek NE 1/4, Sec. 33, T83N, 45, cornfield 120
R24W
Vv Inadequate Action Site NW 1/4 Sec. 32, T83N, 64, seed cornfield 120
R24W
Adequate Action Site NE 1/4, Sec. 32, TB3N, 64, seed cornfield 120
R24W :
Creek NE 1/4, Sec. 30, T83N, 64, cornfield 120
R24W
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showers, W.B., G.L. Reed, J.F. Robinson, and M.B. DeRozari. 1976. Flight and
sexual activity of the European corn horer. Environ. Entomol. 5: 1099-1104.

1989. European corn borer development and

Showers, W.B. and cooperators.
| Region Publication 327, lowa State University,

| management. North Centra
T Ames, lowa.

5-Q.2 Page 9










Data Format and Processing

Survey information from the detailed weed counts, such as weed numbers and
heights, for each field and sample location have been entered into a Lotus 1-2-3
spreadsheet. The data is used to provide an indication of weed pressure in those

areas that were surveyed. No attempt was made to recommend weed control options

based on these scouting trips.

— e ———— =
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ATTACHMENT |

WALNUT CREEK WATERSHED FIELD CROP HISTORY---1994 CROP YEAR

Field Number Total Acres

Soil test results (photocopy if possible)

Year sampled Laboratory used
Organic matter: pH P K
Ca Mg Zn

Cropping history

Crop acres Set-aside acres

TILLAGE (Please note all tillage passes. If an implement was used more than once, record
all dates on line provided.)

“all 1993 field passes: Spring 1994 field passes: Spring/summer 1994 field passes
Date(s): Date(s): Date(s):
~hop stalks Chop stalks Rotary hoe
Moldboard plow Moldboard plow Rotary hoe
Chisel plow Chisel plow Row cult.
Disk (offset) Disk (offset) Row cult.
Disk (tandem) Disk (tandem) Sidedress N
(record sidedress N here if
Apply anhydrous Apply anhydrous soil was disturbed, i.e. N
was injected)
Other Field cultivator
Harrow Other
Other

CROP PLANTING

Crop Hybrid or cultivar

(set-aside crop)

Type of planter/drill Row width (inches)

Seeding rate/A Date of planting




PESTICIDE USE

Product name Time Method Band
and formululation Rate/A of application of application width
(eg. Extrazine DF [or 4L]) (Ib, pt, qt, oz) (date) (band or broadcast) (inches)

(PPI, PRE, or POST)
Herbicides:

custom or self applied?

Insecticides:

Others: (e.g. fungicides)

FERTILIZER and LIME

Rate Method Time
Product Analysis/grade of application
(eg. dry, liquid, (eg. 0-0-60 for Ib/A (with planter, broadcast, (fall or spring
or anhydrous) N-P-K) actual fert. injected, or dribbled) and date)
material (incorporated or not?)
custom or self applied?
MANURE or SLUDGE
Animal Rate Method Time
source Analysis of application
(eg. 5-5-10 for Ib or ton/A (see above) (fall or spring
N-P-K) and date)

Other products used:
eg. nitrification inhibitor
or soil additives




SUPPORT PROTOCOLS




























G.

Four standards 20, 40, 60, and 80 ppm NH;-N are digested with each
group of samples

Instrument Analysis

i

Instrument:
Lachet AE autoanalyzer using Manifold #13-107-06-2-A, proportionating
pump, 80 ul flow cell and microloop

Reagents:
Buffer (pH=13.5), Salicylate-Nitroprusside Color Reagent, and
hypochlorite

Instrument Performance:
Sensitivity: 2.5 mg N/L as NH; with s/n > 3

Instrument Calibration
Digested standards of 20, 40, 60, and 80 mg N/L are run with each
group of 25

Method Quantitation Limit:
2.5 mg N/L as NH,

Corn Stalk Nitrate Test

General Summary

Samples are extracted with KCI and analyzed for NO,-N using a Lachat

autoanalyzer.
Procedure
1.  Weigh 0.25 grams of dried stalks (40°C for 24 hours) into 250-ml
erlenmeyer flask
2. Add 100 ml 2M KCI
3. Shake for 30 minutes
4  Filter through Whatman #42 filter paper into 20 mi scintillation vial

Instrument Analysis

Analytical procedures used for the corn stalk nitrate test are the same as soill

nitrate analytical procedures.
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: sSurveys

Level line surveys were run to the following sampling locations in the watershed
using techniques described earlier:

1. Meteorological stations (Tim Hart)

5> Bowen ratio stations (John Prueger and Tim Hart)

3. Stream gaging and runoff stations (Donna Schmitz)

4. USGS groundwater monitoring wells (Karen Keck/Donna Schmitz)

5. Groundwater monitoring wells (Dan Jaynes)

6. Groundwater monitoring wells (Bill Simpkins)

7 Groundwater monitoring wells (Tom Steinheimer and Sally Logsdon)

8. Grid soil sample locations (Tom Moorman) |

9 Neutron access tube and time domain reflectrometry (TDR) locations (Sally

Logsdon)

Survey information is stored In ASCII files managed by Donna Schmitz at the
NSTL. Individual ASCII files for surveyed sampling sites are also managed by the
researchers and technicians mentioned above.

Referen_:es

Kissam, P. 1971. Surveying practice; The Fundamentals of Surveying. McGraw Hill,
New York, NY. 482 pp.
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Section 5-V Intensively Monitored Research Sites

K. Keck and P. Sauer NSTL

Overview

Six fields in Walnut Creek watershed are intensively monitored by many

researchers at the National Soil Tilth Laboratory (NSTL). All fields are in & corn-

soybean rotation and were selected for research studies because of their proximity to

Walnut Creek, farming practice, and/or geologic features. Topographic surveys have

been conducted by Donna Schmitz at the NSTL in all fields and many sample

locations within these fields have been geographically referenced using a Global
Positioning System (GPS). Table 1 lists the fields and their locations in the watershed.

Figure 1 shows the locations of the sites in the watershed. Tables 2-7 list the research

projects conducted at each site.
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Figure 1. Intensively monitored fields in Walnut Creek Watershed.




Table 1. Intensively monitored sites in Walnut Creek watershed.

Site Name ASCS Location
Tract
Bassett’s no-ill 3016-W W /2, E 1/2, 9E 1 /4, Sec. 24
(west) field and W 1/2, SE 1/4, Sec. 24,
T83N, R25W, Boone Co.
Bassett's no-till 3016-E E 1/2, NE 1/4, Sec. 24 and E 1/2,
(east) field E 1/2, SE 1/4, Sec. 24 T83N,
R25W, Boone Co.
Bassett’s 3010 E 1/2, SE 1/4, Sec. 25, T83N,

conventional tillage
field "pothole field"

Black’s ridge till 9002
(west) field

Black’s 8999
conventional tillage

(east) field

Black’s no-till field  9002-S

R25W, Boone Co.

N 1/2, SE 1/4, Sec. 29, T83N,
R24W, Story Co.

S 1/2, Sec. 28, T83N, R24W,
Story Co.

S 1/2, 8k 1/4, Sec. 29, T83N,
R24W, Story Co.
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Table 5. Studies in Black’s ridge till (west) field in Walnut Creek watershed.

Research Study

Researcher/Technician

Equipment

Energy balance and
evapotranspiration

Pesticide volatilization and
soil gases

Surface water runoff

Bird census and
landscape structure

USGS groundwater
monitoring wells

Soil sampling for
pesticides

Farming surveys

Corn rootworm surveys

Weed surveys

John Prueger
John Prueger

Donna Schmitz

Lou Best and Tim Bergin

Karen Keck/Donna
Schmitz

Karen Keck/Donna
Schmitz

Karen Keck/Donna
Schmitz

Jon Tollefson

Margaret Smith

Bowen ratio and eddy
correlation

Air samplers

Flow meter, flume

Observations
Monitoring wells

Soil cores (hydraulically-
collected)

Farmer interviews

Insect traps

Observations
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